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Only Mentor Graphics stands
to the pressures on PCB layout.

u

As a PCB designer, you're under constant pressure
from all sides. Endless ECOs from engineering. Impossible
schedules from management. Anxiety from manufacturing,

The only way to survive and thrive is to be fast
and accurate.

So the flashy simplicity of some PCB layout work-
stations makes them very appealing at first glance. But all
too soon, vou'll find they've made you neither faster nor
more accurate.

Now there's Board Station® from Mentor Graphics. It's
easy to learn, vet also packs the power you'll need to cope
with even the most complex board designs and technologies.

Within minutes after you sit down at Board
Station, you'll be performing all its basic operations with
confidence and ease. A fast, graphics-oriented interface
moves you smoothly and comfortably from one design
function to the next. All commands are grouped logically,
with pop-up menus and pull-down forms.

And when you're ready for more sophisticated
operations, Mentor Graphics stays right with you. Board
Station’s flexible and versatile editor lets you effectively

tackle even the most advanced layout problems, like
SMDs and double-sided placement. And our component
placement tool is the best anywhere, with software that
thinks just like a PCB designer.

Also, vou can shift effortlessly from interactive to
automatic placement or routing, so vour work effort is
constantly optimized. And you have ready access to a large
PCB geometry library, while intelligent logical-to-physical
pin mapping streamlines your layout task. Board Station
can even be gradually converted into a highly personalized
tool with high-level macros and custom window layout.

What's more, vou can share a database with the
engineering department, so essential information is
automatically forwarded to you, like specific component
locations, critical nets and other design constraints.

Board Station. It’s all part of a vision unique to
Mentor Graphics, the leader in electronic design auto-
mation. Let us show you where this vision can take you.

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

Phone 1-800-547-7390 (in Oregon call 284-7357).
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Youre looking info the heart
brightest new idea

of the

in AlGaAs technology.

Increase the brightness of the
LED’s you design into your equipment
by as much as 300% with HP's new
red AlGaAs products. The price? Only
25% more than our standard high-
efficiency red devices.

These brighter products are
made possible by Hewlett-Packard’s
new opaque substrate, double hetero-
junction (DH) AlGaAs technology.
This technology enables us to offer you
entirely new tamilies of lamps and
displays that are significantly more
efficient than single heterojunction

(SH) AlGaAs devices.
‘ What does this mean for you? More
ways to meet your price/performance

To order, contact your nearest HP distributor. In the U.S.: Almac Electronics, Hall-Mark, Hamilton/
Avnet, or Schweber. In Canada: Hamilton/Avnet or Zentronics Ltd.

when
you have an application that can 3
benefit from displays that draw only
1mA per segment...or need lamps that
perform well at 1 mA, HP has a
solution for you.

righten your day with free
sam;;:les. |
| valuate this significant |
next step in solid state technology
| for yourself. To get your free |
| samples, mail this coupon and your
business card to: Hewlett-Packard,
| Components Group, 1820 |
| Embarcadero Road, Palo Alto, CA |
Lg4303.
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Our engineers have the

We SpeCialize innovative expertise to create

from scratch.

® ®
1n Solutlons that Call it the difference
between Cannon and the other
o guys. Where others are con
dorft eXlst tent to modify or reinvent the
Ce wheel, we simply design a
better wheel.

For example, Cannon
Y is currently revolutionizing
et. memory electronics with a
credit card size device that
can process information up
to 1000 times faster than a
conventional floppy disk.
Cannon's new 1C Memory
Card can store data in unlim-
ited applications, using a
built-in connector to inter-
face its memory electronics.

Cannon's Parallel Inter-
connect (PI) has already created
similar excitement in the Flat
Panel Display market by vir-
tually eliminating soldering
to allow for a gas-tight inter-
face in 60 seconds flat. Stories
like this happen everyday.

Innovative solutions. Part
of the new story at Cannon.

Talk to us.

Worldwide Headquarters
10550 Talbert Ave.
Fountain Valley, CA 92708
Or call (714) 964-7400

ITT cannon

We're m(zkirg frogress.

N
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PUBLISHER’S LETTER

In our technology sto-
ries, we steer away
from the term “revolu-
tionary” because so few
electronic  developments
really are, and also be-
cause the word has been
abused by overuse else-
where. But the package of
articles featured on the
cover of this issue is the
exception: if the develop-
ments it describes aren’t
truly revolutionary, then

tems, a chip can be made
in hours and plugged in
without test. Since the
part zips out the door so
fast, it becomes practical
to use a trial-and-error
method. If the chip
doesn’t work, the suspect-
ed defect may be in a par-
ticular quadrant. So the
user just plugs in a part
without that quadrant; if
it works, then he knows
where the problem lies.

they’re certainly the clos-
est thing that we've seen

COLE: Witness at a revolution
in the semicustom business.

It's simple: no test, no
fuss, and no weeks of go-

in many a moon.

We're talking about laser-based sys-
tems that make possible fast-turnaround
prototypes of semicustom chips. Though
those systems are just starting out—
they can do up to 6,000 gates—it is not
inconceivable that someday they will
evolve into production tools. Bernard
Cole, who wrote the four articles, is con-
vinced that they will engender some ma-
jor changes.

“These systems are going to revolu-
tionize the business in three ways,” Ber-
nie says. “First, they will eliminate dis-
agreements between the vendor and the
customer. Second, they are going to
open new vistas to distributors. And
third, they will make it possible to liter-
ally start an integrated-circuits business
in your garage.

“The vendor-customer disagreements
occur now,” says Bernard, our San Ma-
teo-based semiconductor editor, “when a
customer takes his specs to a semicus-
tom house, gets the chip back in a few
weeks—and finds that it doesn’t work.
Most often, the problem is that the de-
vice has been specified wrong—a 0 in-
stead of a 1 has been slipped in
somewhere.

“But with these new fast-turn sys-

ing back and forth until
the defect is pinpointed.”

The second part of the revolution in
the semicustom business will be the ef-
fect of the new equipment on distribu-
tors. “They have been programming
logic parts for a while,” says Bernie,
“but with the new systems they will ac-
tually be able to help turn out proto-
types—for an additional charge.”

But perhaps the most fascinating
wrinkle is that the latest in high technol-
ogy could be instrumental in encourag-
ing a return to the old days, when an
entrepreneur could start a business on a
comparative shoestring. “The new sys-
tems will enable someone, with a rela-
tively small investment, to build work-
ing prototypes and show them, rather
than just designs, to prospective system
customers,” says Bernard.

And he points out that the price of
the machines, as low as $500,000 in one
case, will certainly make it easier for an
embryo operation to raise venture capi-
tal. “It would be easier to finance one of
these laser systems than a $100 million
fab line,” he says.

The systems are going to create a
good deal of excitement, and we're go-
ing to keep an eye on them.
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NEWS

INSIDE TECHNOLOGY

Newsletters

Electronics, 21

¢ Trade sanctions seem to be
cutting Japan’s share

of the chip market

e Motorola and National end feud
and team up on FACT logic

¢ AMD and Ready Systems point
the 29000 at embedded control

International, 53

e Turnabout is fair play: IBM
computers now run Fujitsu
software

¢ IBM and Siemens team up to
study ways to build smart nets
¢ NEC is piling on ASIC capacity

Personal computers, 31

At Comdex, PC makers fight to
upstage IBM—so IBM goes all out
to create a PS/2 “bandwagon”

Solid state, 32

Pinout fuss yields quieter fast
CMOS, as makers boost immunity
to ground-bounce switching noise

IC production, 33
A new low-cost way to find IC faults

Memories, 33
Here come fast 32-bit caches to
match the new microprocessors

Machine vision, 34
Now a single chip does complex
image analysis for machine vision

Business, 40
Chip makers suddenly get
nervous: is recovery faltering?

Communications, 44
NEC uses microwave techniques to
put 100 laser beams on one fiber

Military, 45
Are contractors ready for a
paperless DOD?

COVER: Gate arrays’ big problem: they take too long to build, 69
In an era of ever-shorter product lifetimes, makers of semicustom
chips are under the gun to speed up prototyping. That’s why four
companies are now offering laser-based fast prototyping to shorten
customers’ product lead times. .. are instant custom circuits next?

¢ Lasa’s mobile ASIC fab may do the job in minutes, 72

The laser-based QT-GA system from Lasa promises to process a 1,000-
gate array in five minutes, with little training needed to operate it.
It’s a complete fab line, no bigger than two phone booths side by side

e How a worry turned into a company, 75
Dan Dooley’s concern about getting a return on a $100 million VLSI
fabrication plant spawned Lasa and its gate-array prototyping system

¢ Laser micromachining brings quick prototypes, 76

By cutting links to an array’s unused gates, Elron’s new laser-based
system can turn out a 2,500-gate device in just 40 minutes and a 5,000-
gate array in about an hour

Second-generation Clipper hits a record 50 MHz, 85
The latest version of the RISC processor builds on the original
architecture but uses finer-line geometry and improved circuit design

¢ Intergraph will hawk the Clipper to all comers, 88
The company chose the chip because of its blazing speed; now it hopes
the RISC processor can win a place in other high-end systems

¢ Spea bets on Clipper, and so far it's winning, 90
The West German company’s Clipper-based Panther boards turn PC
AT-compatible machines into 5-to-8-mips superminicomputers

Motorola’s arrays hit a new high: 80% gate utilization, 99
The new cMOS family does it with three levels of metal
interconnection and a flexible power-bus routing scheme

Now, a way to do on-the-spot checks of IC design changes, 105
SDA Systems’ tools no longer need verify the entire design to check
out one change in an IC design: that could slash verification time

Technology update, 110
Ixys nixes its plans for smart-power chips .. . Delays plague Konica’s
big floppy disk drive

PROBING THE NEWS

Has Silicon Valley lost its zing? 127

No, but the region is changing, and the semiconductor companies that
made it what it is are no longer carrying the Valley’s growth. It’s other
sectors, such as computers, software, and instrument manufacture,
that continue to grow like weeds in this high-tech Wonderland
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NEW PRODUCTS

Newsletter, 25

® NEC's 2-Mbit EPROM programs
72 times faster per bit

¢ IDT boosts speed 75% in its
16-by-16-bit multipliers

e High-speed graphics subsystem
from Metheus costs 38% less than
the competition

Wescon Preview, 131

® Omation’s $1,000 pe-board
routing software handles 400 ICs
and up to 30 interconnect layers—
and it runs on IBM PC-compatible
machines

e Zigzag in-line packages deliver a
47% board-space saving for
Toshiba’s 1-Mbit DRAMS

¢ Todd Products’ new series of
compact power supplies for
telecom applications offers
3.5-W/in? densities

Design & Test, 152

e Applied Physics’ $1,494 bus
analyzer for IBM PCs combines the
functions of several expensive
bench instruments

Computers & Peripherals, 154
o A 3%-in. floppy drive from Brier
Technology stores 20 Mbytes and
boasts fast access times

Military/Aerospace
Newsletter, 121
o Task force slams DOD for
bungling software development
efforts
e Even VHSIC's failures have
turned out well, Maynard says
o U. S. and five NATO allies will
develop new antiaircraft weapons
for ships
® Sematech is due for a one-year
$100 million government
appropriation
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DEPARTMENTS
Publisher’s Letter, 3
We rarely use the word
“revolutionary,” but if any advance
warrants it, the cover package on
fast:turn gate-array prototyping does.

FYl, 8 -

You’d never suspect by attending
Comdex that the stock market had
just taken a major hit; the show
was the biggest ever with 90,000
attendees and 1,500 exhibitors

Letters, 12

People, 14
Attack! That's ETA Systems’
game plan, says Carl Ledbetter

Electronics Week, 166
e Kubota acquires 20% of MIpPs
Computer Systems

o Fluke allies with Hilevel
Technalogy, a maker of ASIC
quality-control systems

e Xerox signs with Sun as a user
of the Sparc architecture
o Chopp cuts staff as it awaits for
a cash infusion

|

FIXING
THE BIGGEST PROBLEM
IN GATE ARRAYS

COVER: GRAPHIC MEDIA INC.

IME
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SPECIFICATIONS

MODEL

MAR-1
MAR-2
MAR-3
MAR-4
MAR-6
MAR-7
MAR-8

NOTE: Minimum gain at highest frequency point and over full temperature range

FREQ.
MHz

DC-1000
DC-2000
DC-2000
DC-1000
DC-2000
DC-2000
DC-1000

@ dcto 2000 MHz
~= amplifierseries

Unbelievable, until now...tiny monolithic wide-

GAIN, dB ®MAX. NF PRICE § band amplifiers for as low as 99 cents. These rugged
e 0.085 in.diam.,plastic-packaged units are 50ohm*
185 155 — 130 0 50 099 (i00) input/output impedance, unconditionally stable
2o gg 2. oo };"3 (gg) regardless of load*, and easily cascadable. Models
T in the MAR-series offer up to 33 dB gain, 0 to
20 16 11 9 0 28 12 (2) +11dBm output, noise figure as low as 2.8dB,

135 125 105 85 +3 i 1.9 (25) - 1
3" 25 = i9 w0 35 220 (29 and up to DC-2000MHz bandwidth.

® 1dB Gain Compression

O +4dBm1 to 2 GHz

Electronics/ November 12, 1987

*MAR-8, Input/Qutput Impedance s not 50ohms, see data sheet.
Stable for source/load impedance VSWR less than 3:1

Also, for your design convenience, Mini-Circuits

designers amplifier kit, DAK-2 offers chip coupling capacitors at 12 cents each.t
4

-||Fv-—@

Size Tolerance (‘;I'emperature Value
i (mils) hatacteristic

5 of each model, total 35 amplifiers i) acte Ty

80 x 50 10% X7R 2200, 4700, 6800. 10,000 pf
Ao vy on |y $59 . 95 120 x 60 10% X7R 022,.047. 068, 1t
= - T Minimum Order 50 per Value
color dot ‘*
wo—ffon LI TR

finding new ways ...
setting higher standards

[JMini-Circuits

A Dwision of Scientihc Components Corporation

P.0. Box 350166, Brooklyn, New York 11235-0003 (7 18) 934-4500
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 C113-Rev.D

Circle 9 onreader service card 9



Picosecond sand.

Silicon now flies at 330 ps.

You've pushed VLSI design limits hard.

But off-the-shelf ECL logic can't keep up.
VLSI-compatible logic functions are
dreams. And gallium-arsenide’s cost is
beyond belief.

Your high-end roads in quagmire.
ECLiPS will move you more than
twice as fast with no more power.

ECLiPS. ECL in picoseconds.

An advanced technology offering nearly
a fourfold increase in speed-power product
over previous ECL families.

ECLIPS internal gate delays are typically
100 picoseconds, pin-to-pin delays 330
picoseconds or less and basic clock-to-Q
delays just 550 picoseconds.

PARAMETER | 10EMO0OE | 10KH 100K
Speed-ns
Gate-tpd (typ.) | 033 10 |075/095*
F-F Toggle
MHz (min.) 600 250 350
Pwr Dissipation
mW/gate 35/32** 35 44/40**
gmed -Power

duct-pd 115/106**| 35 42/30**
Edge Speed
Tr, Tf-ns 05 10 07
* FlatDIP
**Vee=-5,

Thats more than twice as fast as
MECL10KH or 100K, with which ECLiPS
is fully compatible, and well within GaAs
performance domains.

Equally important, toggle rates are 600
MHz minimum, so flip-flops can keep up

with throughput expectations.
2. What's more, ECLiPS chips have an
Brace dlSSlpatlon of only 0.5 W—a fig-

levels are consistent with air

the right functions, just the
right package.
We made a fresh start in function

ECLiPS’ logic.

definition...we asked major ECL users
what they wanted.

Designers focused on these 14 specific
circuits necessary for computer-based
architecture of the 905 as well as other
systems.

Future introductions are targeted for
communications, instrumentation and
high-performance ATE applications.

ECLiPS shows you the way to go, not the

way youve been.
| I Iw As for package, _28-pin, surface- '
m' 3 Function Festures um.”“ pling mountable PLCC is the obvious choice for
Em | 9 Ditterontal Lowswew, | Ot | Now system-level performance. It's a space-
Clock Driver Enable, Vbbl efficient vehicle with minimized capacitive/
el 95%"0,34",1'{ Register, | Async. Reset| SE | 4067 inductive effects and maximum oppor-
E155 | 6-Bit2:1 Mux-Latch | Common st | 4as7 tunities to suppress noise and ease design
w through multiple VCCOs. Package pinouts
E143 | 9-Bit Hold Register, | Async. Reset| SE | 1088 are designed for optimum flowthrough
£x06 |sonmoont |2snm | st | 1088 |  minimizing routing headaches. And PLCC
Cuto'}:gus XVCR guutm olfltts accommodates complex ECLIPS circuits,
EfS |68itDRegister |Common | Dit | 108 |  including 9-bit-wide data paths.
CLK, Resat Some ECLiPS devices are available with
Et67 sh':“gg,:‘“"' °8‘L"K'f'9n2w St | 1088 differential inputs and outputs, too.
E158 | 5-Bit 21 Multiplexer cgran';rmlon Ditt. | 1088 For more information
on ECLIPS, contact .
E154 | 5-Bit 2:1 Mux-Latch | Common Diff. | 1088 4
- 5;":2%"‘ your nearest Motorola % re
E131 |4-BrDFipFop |individual | Oift | 2088 sales office or send the n A I
CLK, Reset coupon to Motorola n-1n
E171 | 3-Bit 41 Multiplexer | Spiit Select | Dift. | 2088 e e
41 Mux- Diff. Prod
E156 | 3-Bit4:1 Mux-Latch Cg'r:)abm':n 2088 ucts, Inc. te
E160 | 12-BitPai Dift. | 2Q88
Generagtr’cmckar R;gmam
E4S1 | 6-BitDRegister, | vbb,Com- | SE | 2088
lnm, gata &Clk mon Reset
o MOTOROLA
Al resets are asynchronous. Diff, = Differential,

SE = Single
Wirite To: Motorola Ltd., European Literature Centre, 88 Tanners Drive1
Blakelands, Milton Keynes MK14-5SBP, United Kingdom
Please send me more information on Motorola ECLiPS.
342ELEX111287
Name

Title

Company
@ NTAJN Address

City

Country




electronic
attenuator/
switches

1 f0 200 MHz
only $289% (5-24)

AVAILABLE IN STOCK FOR
IMMEDIATE DELIVERY

* miniature 0.4 x 0.8 x 0.4 in.
* hi on/off ratio, 50 dB

* low insertion loss, 1.5 dB

* hi-reliability, HTRB diodes

* low distortion, +40 dBm
intercept point

* NSN 5985-01-067-3035
PAS-3 SPECIFICATIONS
FREQUENCY RANGE, (MHz)
INPUT 1-200
CONTROL  DC-0.05
INSERTION LOSS, dB TYP. MAX.
one octave from band edge 14 2.0
total range 1.6 2.5
ISOLATION, 0B TYP. MIN.
1-10 MHz IN-QUT 65 50
IN-CON 35 25
10-100 MHz IN-QUT 45 35
IN-CON 25 15
100-200 MHz IN-QUT 35 25
IN-CON 20 10
IMPEDANCE 50 ohms

For complete specifications and performance
curves refer to the 1980-1981 Microwaves Product
Data Directory, the Goldbook or EEM.

finding new ways.. . .
setting higher standards

Mini-Circuits

A Dwision of Scientific Components Corporation

P O. Box 166. Brooklyn, New York 11235 (718) 934-4500
Domestic and International Telexes: 6852844 or 620156
Circle 12 on reader service card
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LETTERS

Comparing RISC and CISC
To the editor: | enjoyed reading the arti-
cles on computer architectures [Elec-
tronics, Sept. 3, 1987, pp. 59-74], al-
though my quotes may have put me in
several doghouses,

The arguments pitting reduced-in-
struction-set computer chips against
complex-instruction-set chips imply that
Hewlett-Packard’s RISC-based Spectrum
would win the argument for RISC chips.
A comparison of the Spectrum with a
CISC machine, the HP 3000, is
interesting.

First, the HP 3000 is 16 bits, while the
Spectrum is 32 bits, giving the Spectrum
the benefit of a wide address, 4 bytes/
throw, and fewer 1/0 cycles. Second,
the HP 8000 has a memory-stack archi-
tecture, while the Spectrum has a regis-
ter-intensive architecture, enabling the
Spectrum’s CPU registers to provide
higher performance. Finally, the 45
mips of the Spectrum is four times fast-
er than the 1.1 mips of the HP 3000,

The results? HP says that the Spec-
trum has 1.6 times the performance of
the HP 3000 in “native mode.” The RISC
machine can squeeze out only 60% more
than the 1974 vintage 16-bit HP 3000
(HP has stated that they hope to get the
performance up to twice the perfor-
mance of the HP 3000.)

I must be missing something. Could it
be that the equation on page 60, T = N x
I x C, when applied to a RISC computer,
shows that, counting overhead in the
RISC computers, the function I, for aver-
age number of clocks per instruction, is
much larger than expected? T, time to
execute program, is observed; N, number
of instructions in the program, is an actu-
al count; and C, basic clock cycle time, is
measured. It seems to be a wish that
doesn’t hold up in the real world, Perhaps
by a factor of four? If Spectrum were 6.4
times the performance of the HP 3000,
even Davin might look at RISC.

D. H. Methvin

Founder

Davin Computer Corporation
Irvine, Calif.

Correction:

In the Sept. 17 issue [Electronics, p. 95),
Calma Co. was described as having
70% of the full-custom integrated cir-
cuit layout market, which was esti-
mated to be worth $200 million at the
end of 1987. Instead, the article should
have reported that Calma has 13% of
the worldwide IC layout market,
which was worth $281 million in 1956,
according to Dataquest Inc. Of the to-
tal 4,000 systems installed in 1956 Jor
Sull-custom IC layout, a segment of
the total IC layout market, however,
Calma has 75%.
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LS-2010 Composite Sealing Glass

Passes 270°C solder dipping test without preheating

Whether you're dealing with millions ~ world’s largest supplier of sealing and a low dielectric constant of 12.5.
of ICs a month or just a few hundred, glasses and manufacturer of LS-2010 Together they add up to more consis-
when it comes to sealing ceramic composite sealing glass. tent quality from lot to Iot, higher
packages, the two most important LS-2010 also provides higher packaging yields, and superior
numbers are the sealing temperature hermeticity even after solder dipping at dependability and performance.
and flexural strength of the sealing a temperature of 270°C, and does so Contact NEG today. We'll show you
glass: 430°C and 720kg/cm? would without preheating. how our numbers can help improve
be excellent. More numbers to think about...a your numbers—the ones regarding

Where can you find numbers like short, 10-minute sealing time...a low package reliability.

these? At Nippon Electric Glass, the thermal expansion coefficient of 65

E For further information please contact the following:

Nippon Electric Glass Co.,Ltd.

Chicago Representative Office: 3158 Des Plaines Avenue, Suite 227, Des Plaines, Hinois 60018. Phone: 312-297-7020 Fax: 312-390-0583
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ASSESSING THE FUTURE
OF ELECTRONICS MARKETS

AND TECHNOLOGIES.

e COMING DECEMBER 17:
EXECUTIVE OUTLOOK DOUBLE ISSUE

Special Report: A View From The Top

This report reveals the opinions of a cross section of
Presidents, CEOs, and other business executives on
a variety of important issues. Like what technology
developments they see affecting their business the
most during the coming year. What they believe will be
the greatest obstacles to their company’s growth in
1988. And how foreign competition is changing their
overall marketing strategy.

Special Report: Technologists’ Outiook

In this report, technical managers and senior engi-
neers from leading companies around the world
express their viewpoints on a host of technology
issues. Their perceptions of the pace of technology
change. What they believe will be the next technology
driver. And what the major stumbling blocks are in get-
ting new products to market.

Also in this issue...

A Major Editorial Package On

New Linear Technologies

Linear-circuit designers are being pushed into the
VLSI era. We'll examine what analog technology mak-
ers are doing to keep pace with digital circuits in eas-
ing systems bottlenecks. And provide a comprehen-
sive package of technologies to watch from some of
the industry’s major players.

And A Preview Of ISSCC And IEDM

Each year, ISSCC and IEDM are the premier forums
for advances pushing the state-of-the-art in circuit-
level and board-level devices. We'll preview expected
developments in areas including SRAMs, DRAMs,
EPROMs, EEPROMSs, and RISC.

Advertising Closing Date: November 23
Recruitment Closing Date: November 30

/@ COMING JANUARY 7:
U.S. MARKET FORECAST

The industry's only staff-written market forecast, this
annual issue examines the consumption of electronics
and computer equipment in eight industry segments.
More than 400 specialized categories will be charteq,
with estimates for 1987 business and forecasts for 1988.

Also in this issue...

m Technology Series On Analog And Power
® Annual Advertiser Contest

m Postcom Readership Survey

Advertising Closing Date: December 14
Recruitment Closing Date: December 21

e COMING JANUARY 21:
OVERSEAS MARKET FORECAST

Similar to the U.S. Market Forecast, this special report
focuses on what marketing managers from leading
companies in Japan, the United Kingdom, France, West
Germany, and ltaly foresee in the coming year for their
electronics and computer product lines. What technolo-
gies are being targeted for investment. And where
demand will be strongest in 1988.

Advertising Closing Date: December 28
Recruitment Closing Date: January 4
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EZ-PRO Emulators

Experience quick delivery,
easy operation, fast develop-
ment schedules. EZ-PRO*

users reap the benefits of the American Automation’s
C language fully integrated System/2;" Macintosh II™ o-year limited warranty.
with advanced emulation VAX," MicroVAX;* and Sun Experience counts. Now
tools, including precedence Workstation® with over 10 years experience,
triggering, Deep Trace]" EZ-PRO users also have the =~ American Automation has
on-line code revisions, and advantage of the best post- designed more emulators than
performance analysis tools. sales support in the industry. ~ anyone. Count on EZ-PRO to
In addition to IBM* PC-XT/ They know that their provide the most cost/effective
AT, hosts include IBM Personal ~ emulators are covered by development support.
[ Intel: 8031 | Motorola: 6800 | Hitachi: 6301R | Rockwell: 6502 | RCA: 1802 Zilog:  Z80A |
8032 68800 6301V1 6503 1805 Z80B
8086 8035 68HC11A2 6801 6301X 6504 ’ 1806 Z80H
8088 8034 68HC11A8 6802 6301Y 6505 CDP6805C4 Z180
80186 8344 68B02 6303R 6506 CDP6805C8 28001
80188 8048 68000 146805E2 6305V 6507 CDP6805D2 28002
80286 801449 68008 6803 63705 6512 CDP6805E3
8056 68010 6808 6309 6513 | I N 5
8051 68B08 6309E i || BT s e e
8085A 6809 64180R0O 6515 , = -
8083A2 6809E 61180R1 National: Signetics: 8X300
8096/97 68B0Y A NSC800 8X305
68BO9E al
...AND MORE *Assumes EZ-PRO Development Station
connected to MSDOS host.

IBM is a registered trademark of

International Business Machines,

- ] VAX and MicroVAX are registered trademarks
of Digital Equipment Corporation,

amerlcan au oma Ion Macintosh is a registered trademark of
Apple Computer, [nc., Sun Workstation

is a registered trademark of Sun

2651 Dow Avenue, Tustin, California 92680 (714) 731-1661 Microsystems, Inc.
FAX: 714/731-6344
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__ELECTRONICS NEWSLETTER

TRADE SANCTIONS SEEM TO BE CUTTING JAPAN’S SHARE OF CHIP MARKET

rade sanctions imposed by the U.S. last April helped stop Japan from

dumping chips and cut into its share of the world chip market last
summer, says Michael A. Gumport, an analyst with Drexel Burnham Lambert
Inc. in New York. Even so, it took the Reagan Administration until early
November to ease the punitive sanctions. Japan’s share of the world mer-
chant chip market slipped in August to 52.1% of a total $2.6 billion market,
from 53.7% of $2.7 billion in July, Gumport says. In the U. S., Japan’s share
dropped from 14.9% in July—which was good for $126.6 million in sales—to
just 13.7%, or $120.3 million, in August. Gumport notes that if price wars
resume, the tariffs on certain Japanese color TVs, computers, and power tools
could be reinstated quickly. Not all the sanctions are being lifted, though.
Some will remain in effect until Japan opens its market to U. S.-made chips.[]

INTEL OFFERS A PEEK AT THE FUTURE: THE MAINFRAME-ON-A-CHIP

IBM wasn't the only one trying to create a bandwagon effect at Comdex
(see p. 31). Intel Corp. “‘opened up the kimono’ on what will become the
successor to its 32-bit 80386 microprocessor. Perhaps to be called the 486, it
will be announced sometime in 1989. The million-transistor chip will be fully
compatible with the 386, says Dave House, Intel senior vice president. He
estimates that mainframe-class machines built around the new microprocessor
would be available commercially in 1990. “‘Between now and 1990, we’ll be
introducing silicon for every segment of computer product,” House said. In his
ongoing battle with Motorola over 32-bit microprocessor leadership, he told a
Comdex audience the 386 has now chalked up more than 400 design wins.
Claiming that Intel is already outshipping Motorola, company managers say
they’ll be disappointed if they don’t ship 2 million 386s next year. 0

MOTOROLA AND NATIONAL END FEUD, TEAM UP ON FACT LOGIC

he falling out between Motorola Inc. and Nationa! Semiconductor Corp.

over an ill-fated 1982 gate-array alliance has finally ended and the two
chip makers are announcing a major alternate-sourcing pact. The three-year
deal will cover 108 advanced CMOS logic components. National and Motor-
ola will take on National's advanced CMOS process (FACT) in three phases.
The first 30 designs are now being given to Motorola. Data is being ex-
changed to assure CMOS compatibility, but no process technology is being
traded. In phase 2, National will give Motorola 16 more devices early next
year. In return, Motorola will help speed National’s introduction of 22 FACT
logic parts by completing device characterization and qualification work. In the
final phase, the companies will share 40 new FACT designs in 1989. 0

AMD AND READY SYSTEMS POINT THE 29000 AT EMBEDDED CONTROL

Advanced Micro Devices Inc. is trying to stake out an early claim in the
virgin 32-bit microcontroller market by aiming its Am29000 reduced-
instruction-set microprocessor at real-time embedded control. AMD and
Ready Systems Corp. of Palo Alto, Calif., have entered into a joint-technology
pact to produce a real-time operating system for the RISC chip, which boasts
peak performance of 25 million instructions/s {Electronics, March 19, 1987,
p.61]. To adapt its VRTX32 operating system to the 29000, Ready Systems
plans to add more than 30 directives, enabling the RISC processor to run
functions required in such real-time embedded control applications as industri-
al robotics, communications, and weapons systems. In addition to creating a
29000 version of VRTX32, Ready Systems will provide versions of a multitask-
ing debugger, called RTscope, and a system monitor for the processor. [J]
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DSP Developme
Cut Ihrough

You've seen the advantages offered by the A100
Digital Signal Processor. The single-chip DSP solution
thatfeatures 32 multiply-accumulators, executes up to
320 MOPs, and easily attaches to microprocessors.

Now INMOS speeds A100 system development
with the new D704, the complete DSP Development
System. The D704 overcomes the clutter normally
encountered in developing DSP systems such
as hand-crafted assemblers, interleaved busses
and power-hungry glue. And since it is tailored for
the A100, your end product is first to market and
second-to-none in performance.

The D704 combines a comprehensive set of
software tools, PC plug-in card and extensive
documentation, proviging a powerful yet easy-to-use
DSP environment. You can experiment with the
technology, simulate DSP algorithms in software
and run them in real time on the A100’s provided
on the board.

The A100 is quickly becoming the number one
choice in everything from avionics to ultrasonics. And
with MIL-STD 883C devices available soon, it
will be a natural for military DSP programs of alll
types. With the D704 Development System, creating
DSP solutions has never been easier.

So if you'd like to cut through the clutter, start by
clipping the coupon.

INMOS % ond IMS are trademorks of the INMOS Group of Companies.

THE A100 DSP FAMILY

IMS A100

Single-Chip 32-Stage Cascadable Transversal
Filter— 16-Bit Data, 16-Bit Caefficients,
320 MOPs

IMS BOO9

PC Flug-In Card Including Faur A100's

IMS D704

IMS BO09 + Interactive Saftware Simulatar/
DSP Develapment Suite

gy

ki’

details of the

I'd fke to cut through the clutter. Please send me full

MMOS

IMS D704 DSP development system.
_ Title

Name

Company.
Address

Telephone

NMQOS Corporation, FO Box 16000, Colorado Springs, Colorodo 80935.

E 11/12

I —

Tel (303) 630-4000.

INMOS Limited, O Box 424, Bristol BS99 7DD. Tel {0454) 616616. l
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PRODUCTS NEWSLETTER J

NEC’S 2-MBIT EPROM PROGRAMS 72 TIMES FASTER PER BIT

he tedious process of programming large ultraviolet-erasable programma-

ble read-only memories will be speeded up considerably with NEC
Corp.'s 2-Mbit EPROM. It can be programmed in just 10 seconds—72 times
per bit faster than using 256-Kbit EPROMs that each take 90 seconds. Chip
designers turned the trick with a method that simultaneously programs 4 bytes
with each 0.1-ms, 12.5-V pulse. Fabricated in 1.2 um design rules, the 7-by-
10.48-mm upD27C2001D boasts 150-ns access times—fast for a device its
size. Operating current is 30 mA maximum at 6.7 MHz and 100 pA
maximum standby. Operating voitage for the 32-pin ceramic dual in-line pack-
age is 5 V. The Tokyo-based company is now offering samples of the device
priced at about $70, with production slated for March 1988. O

IDT BOOSTS SPEED 75% IN ITS 16-BY-16-BIT MULTIPLIERS

igh-speed applications in radar, digital filtering, and fast Fourier trans-

forms could open up for 16-by-16-bit parallel muftipliers, now that Inte-
grated Device Technology Inc. has built a 75% speed improvement into its
multiplier family, already a performance leader. Its 1.2-um logic-oriented pro-
cess has spawned the IDT7216 and 7217, both boasting 20-ns multiplication
times, compared with the 35-ns speed of their predecessors. The Santa Clara,
Calif., company’s CMOS multipliers consume 120-mA, one-tenth the power of
compatible bipolar parts. The 7216 is pin-compatible with the MPY016H/K
from TRW Inc., Redondo Beach, Calif., and the Am29516 from Advanced
Micro Devices Inc., Sunnyvale, Calif. The 7217 requires a single clock with a
register to be compatible with AMD’s bipolar 29517. In 100-piece lots, the
multipliers sell for $145 each in plastic 64-pin dual in-line packages. Samples
are available now. Volume shipments will begin in the first quarter of 1988. O

HIGH-END GRAPHICS SUBSYSTEM COSTS 40% LESS THAN COMPETITION

ystem integrators can grab about a 40% cost savings with a graphics

subsystem from Metheus Corp. that delivers 1,024-by-768-pixel resolution
and a 10-million-pixels/s drawing rate for $2,495—performance now available
only in systems costing $4,000. At the unit’'s heart is the Hillsboro, Ore.,
company’s UGA 1104 graphics coprocessor board [Electronics, Oct. 1, 1987,
p. 98]. In addition to its speed and resolution, the 1104 handles four bit planes
and supports interlaced scan rates of 40 Hz, and noninterlaced scan rates of
60 Hz. Packaged with the card are a Sony Corp. of America 13-in. color
monitor, diagnostic software, and drivers for computer-aided-design applica-
tions. The Ultra Graphics Video Subsystem is available now.

AUTOMATION CONTROLLER COMBINES MULTITASKING POWER AND MS-DOS

utomation engineers can now take advantage of the vast software library

written for IBM Corp. Personal Computers and compatibles, thanks to
Square D Co.’s Sy/Gate Minicell controlier. At the same time, they can
harness the power of a proprietary multitasking operating system that ad-
dresses up to 1.5 Mbytes of memory compared with MS-DOS's 640 Kbytes.
Based on an Intel Corp. 80286 processor and 80287 math coprocessor, the
MiniCell boots up on MS-DOS but also runs a proprietary operating system
that boasts an integrated set of functions for cell-controt applications such as
communication with factory peripherals and report generation. Industrialized
IBM PC AT systems typically require a fan for cooling, but the MiniCell runs
without a fan. That contributes to its 14-by-6.25-by-6.5-in. cabinet size—one-
fifth that of comparable products. Equipped with 1.5 Mbytes of random-
access memory, the MiniCell will be available by year's end for $14,995. O
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For High Speed with Low Power.

AMCC has the chips worth cheering about. When you need
the versatility of high speed with low power in a bipolar array,
our Q5000 Series Logic Arrays are the answer. They're designed
for logic applications requiring speed/power efficiency.

And they deliver.

Today’s hi-rel commercial and military semicustom applica-
tions need high performance and proven reliability. And, our
05000 Series gives you both—without paying the power penalty.

Our newest bipolar series is comprised of five arrays. All
feature 4 levels of speed/power programmable macros and
over 600 MHz 1/O capability. One comes with 1280 bits of

configurable RAM.
05000 Series Key Features AL Blp(?lar Log!c Ry
) - have been designed with other
Equivalent Gate Delay: 210-539s | . ible performance features in
Flip/Flop Frequency: > 600 MH A .
Po&er ];::r thl;: . lm“z, mind, too. Mixed ECL/TTL /O
Speed/Power Product: 0.5pj| compatibility. Your choice of
Equivalent Gates: 1300-5000 | packaging. Full military screen-
1/0 Pads: 76-160| ing. AMCC's MacroMatrix®
Operating —55°Cto| design tools. And, unrivaled
Temperature Range: ~ +125°C| cystomer support.
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To talk with an applications engineer about
your specific needs, in the U.S., call toll free ) ‘
{800) 262-8830. In Europe, call AMCC ' :'Q
{U.K.) 44-256-468186. Or write, Applied 3
MicroCircuits Corporation, 6195
Lusk Blvd., San Diego, CA 92121.
(619} 450-9333.

ABetter Bipolar ArrayisHere. ™
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“Our Dracula™ layout design verification software was developed and
based on Digital systems, and for very good reason,”’ states ECAD President Jim
Hill. ““Our customers in Integrated Circuit design regard Digital’s VAX™ systems
as the standard. Recognizing that, we’ve developed a line of software products
that have made us the standard of our industry.”

According to Mr. Hill, Digital’s unmatched software compatibility offers
real benefits in creating customer acceptance. ‘““We know that whatever Digital
system the customer has purchased, our software will run on it successfully. That
kind of confidence is rare in the IC design industry. And Digital’s hardware and

{ = = "ECAD seized an 80%
- ' world market share — the
key was writing our
£ | design software to the
B 88 industry standard, Digital”

software consistency helps us deliver a better product, faster and at a lower cost.”’
“We’re aggressively pursuing a worldwide market,” Mr. Hill adds. “‘And
Digital has the worldwide presence to help us sell each market with strong local
support. Our software and Digital’s systems sell each other. ECAD and Digital
have evolved a strategic partnership, one that gives us a proven competitive
advantage in the marketplace.”
To get your competitive advantage now, write to: Digital Equipment

Corporation, 200 Baker Avenue, West Concord, MA EHEHHEHM

01742. Or call your local Digital sales office.
© Digital Equipment Corporation 1987 The Digital logo and VAX are trademarks of Digital Equipment Corporation. Draculit is 4 trademark of ECAD, Inc.
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AT COMDEX: PC MAKERS
FIGHT HARD TO UPSTAGE IBM

SO IBM GOES ALL OUT TO CREATE A PS/2 ‘BANDWAGON’

LAS VEGAS

n outpouring of personal computers

built around Intel's 80386 micro-
processor showed up at last week’s
Comdex to challenge IBM Corp.’s PS/2
line and its Micro Channel bus architec-
ture. With at least 40 exhibitors show-
ing these new 32-bit machines, IBM
Corp. fought back by attempting to cre-
ate a PS/2 bandwagon. Challenges to
Micro Channel from PC-compatible mak-
ers and other suppliers had already
reached the flash point and IBM unchar-
acteristically decided to counter them by
reporting PS/2 shipping rates, detailing
growing software support, and speeding
up the delivery of vital operating sys-
tems needed to make PS/2 work.

“It is our intention to have the indus-

try move to the PS/2 [standards,”
vowed William Lowe, president of the
Entry Systems Division, at a hastily
called meeting of dealers at the Las Ve-
gas show. Leaving no doubt that the
PS/2 and Micro Channel represent
IBM’s entire thrust in personal comput-
ers [Electronics, April 18, 1987, p. 46],
Lowe slammed the door on any possibili-
ties that the company would return to
earlier open standards. IBM also an-
nounced that 0S/2 software, believed to
be behind schedule, would instead be
brought out Dec. 4, about four months
earlier than planned. However, that is
less than meets the eye, because a cru-
cial part of the system, the Windows
Presentation Manager, won’t be ready
until the end of 1988.
VITAL ISSUE. But it is the issue of Micro
Channel that is vital to compatible-PC
makers since the architecture, unlike
that of the original PC, is protected by
patents—among them one that IBM ac-
quired from Computer Automation Inc.,
which developed it in 1974 for minicom-
puters. That patent position becomes, in
the view of most observers, the prime
means by which IBM can restrict outsid-
ers from copying the PS/2.

The company says an upgraded bus
like Micro Channel is needed for the
80386-based PS/2 computers since it is
faster and more reliable than the AT
bus and can efficiently accommodate
multiple intelligent processors for pe-

ripheral control and other tasks. Never-
theless, of the million PS/2 units
shipped so far, only 350,000 have been
equipped with Micro Channel—and few
of them have been the top-of-the-line
Model 80s.

The result has been that since April,
Big Blue has sown confusion about its
intentions with Micro Channel by saying
nothing. Competitors, and a vast array
of board and chip suppliers, have had to
strike out on their own, without any sol-
id guidelines from the company that has
set PC standards. While this guarantees
a fast hardware start in getting PS/2-
like computer hardware to market, the
risk is that a decisive move by IBM to

doesn’t want Micro Channel to be
cloned, it will not get built,” he says.
“IBM will sue their pants off.”

Esther Dyson, newsletter publisher
and software guru, disagreed. She says
IBM will license “sooner rather than lat-
er because they realize this is the way
to build the market.” But the panelists
did agree that it will take other comput-
er makers at least a year to come up
with Micro Channel clones and that
these products would show up at next
fall's Comdex.

But there is no question about the
market potential. The worldwide market
in 1987 for personal computers and re-
lated equipment will come to some $35

impose the Micro Channel as a standard
could put many competitors out on a
shaky limb with incompatible clone
hardware.

The confusion became a central issue
at Comdex. “We're still unsure of the
details or implications of Micro Chan-
nel,” says Enzo Torresi, senior vice
president for product and strategic plan-
ning at Businessland Ine. in San Jose,
Calif. He chaired a panel of IBM-watch-
ers who discussed the topic.

The panel couldn’t agree on when or
even if IBM would license Micro Chan-
nel. IBM is ‘“‘dragging its feet” on licens-
ing its utility patents—‘‘the most they’ll
license,” says William F. Zachman, vice
president of International Data Corp.,
Framingham, Mass. IBM will license
other firms if it doesn’t sell enough of
its own Micro Channel products to make
it the standard, he maintains. “If IBM

THE BIG QUESTION AT COMDEX:

JUST HOW SUCCESSFUL IS THE PS/2?
Even as IBM moved at Comdex to head off
challengers in its drive to make the PS/2 an
industry standard, a big question at the
show was, can it be called a success? IBM
was quick to ballyhoo that it has shipped 1
million PS/2s—only a third of them with the
Micro Channel architecture—with the 0S/2
operating system not shipping until
December. The answer: not yet.

billion, of which IBM sells about $7 bil-
lion. That opportunity has computer
suppliers rushing to fill the market, and
at Comdex they were in their glory.
Judging from Comdex, the Intel 80386 is
the microprocessor of choice, as nearly
40 new PCs based on the fast chip were
shown. Among them:

m AST Research Inc., Irvine, Calif., dem-
onstrated its Premium/386 that runs at
20 MHz and uses a proprietary Smart-
slot architecture that the company says
provides the same multiprocessor func-
tionality as Micro Channel. It is actually
an extension of the AT bus, so it is com-
patible with existing software. Ship-
ments start this month.

m Compaq Computer Corp., Houston, of-
fers the Deskpro 386/20 with 20-MHz
speed and an optional coprocessor boarc
that boosts it to engineering work-sta-
tion status. Compaq believes Micro
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DSP in the Era of MegaChip Technologies:

Digital signal processors
are turnmg up winners
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TI's TMS320 DSPs add high performance
at costs low enough to open new worlds e results are . You can ad
Of appllcatlons —_— from a hlgh—pel‘formance more performance at lower cost design-

ing with the standard in digital signal

Formula 1 car suspensmn to an intelligent doll 22 tsors (DSPy, T1s ThE20 i
There are now even more reasons than

and everythmg mn between’ ever to get the advantages of TI DSP
performance in applications wherever
realtime number crunching is essential.



from Texas Instruments

in

These advantages can make a differ-
ence in applications as wide ranging as
modems, disk servo controllers, sona-
buoys, and voice multiplexers to
spectrum analyzers and graphics
workstations.

Getting started in DSP design is
easier with Texas Instruments training

and support. But once you see what the
TMS320 family can do, you'll want the
features T1 DSP can give your designs.

“Handling performance is up
there next to speed in Formula 1

racing. TT’s TMS320 gives us a
real advantage — enough to win

a Grand Prix.” Peter G. Wright,
Technical Director, Lotus Engineering
Lotus designed the active suspension in
their Camel-Lotus-Honda Formula 1
car to approach the theoretical
maximum-control point which gives
the best balance between handling and
performance. At racing speeds, each
wheel is positioned by the TMS320-
controlled hydraulics. A single
TMS320 chip measures wheel forces
and displacements and reads data from
a body-mounted inertial platform.
Then, in real time, the chip computes
wheel position and controls actuators
that adjust the suspension components
to precise settings.

The TMS320 can also handle
closed-loop engine control and more
responsive braking systems, as well as
many other automotive applications.

“The TMS320 helps us with one
of our toughest tasks — design-
ing toys with exciting features at

prices that will sell.” Dave Small,
VP Engineering, Worlds of Wonder, Inc.
Worlds of Wonder is a pioneer in de-
veloping interactive toys and now has
an innovative new doll named Julie™
Using a single TMS320 chip, Julie’s
designers are able to give her voice-
recognition ability, coupled with syn-
thesized speech and coordinated facial
movement.

The TMS320 design expands the
applications for affordable consumer
products like solid-state answering
machines, cellular phones, improved
hearing aids, and animated elec-
tronic games.

all sorts of places.

TT’s MegaChip Technologies
Our emphasis on volume manufacturing
of high-density CMOS circuits is the
catalyst for ongoing advances in how we
design, process, and manufacture semi-
conductors and in how we serve our
customers. These are our MegaChip™
Technologies. They are the means by
which we can help you and your com-
pany get to market faster with better,
more competitive products.

Winning designs come from a
family of winners
There are 15 compatible members in

the TMS320 family (see the road map
below), featuring two new DSPs with
on-chip EPROM, the TMS320E15
and the TMS320E17. For applications
requiring off-chip memory, there

is the new CMOS EPROM, the
TMS27C292, with 35-ns speed.

New interface alternatives include
the low-cost CMOS TCM29C18/19
Combo Codecs with A/D, D/A, and
filters all on a single chip.

The high-performance TLC32040
Analog Interface Circuit has 14-bit A/D
and D/A and programmable filters.

For higher performance in digital sig-
nal processing, you can use building-
block products like TI's microcodable
ACT88XX 32-bit processor family.

[

S 320C40 /
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From $5 to 33 Mflops: With three generations
covering 15 products, the TMS320 family offers
software compatibility to protect your develop-

ment investment and provide a smooth path to
future applications.

For more information on support
for the TMS320 family, please turn

the page. l
’




From hands-on training to
a"C”compiler, TThas the tools
you need to get your designs

to market
fast.

Whether you're moving into
DSP or moving up in DSP, Texas
Instruments can help you move
your design into production faster.
Hands-on DSP Workshops using
the TMS320 development tools cover
all you need to know from architecture
to software. Courses are scheduled at
TI Regional Technology Centers.

Get Started in DSP with the TMS320
Design Kit, which contains data
sheets, chip samples, and applications
notes to make starting easy.

Count on EPROM DSPs for realtime
code development, form-factor emula-
tion, and early production runs, with
the option for last-minute changes.

\

More than 80 Third-party Hardware
Suppliers and Consultants are featured
in our TMS8320 Family Development
Support Reference Guide and in our DSP
newsletter Details on Signal Processing.
TMS320 Bulletin Board is an on-line
service that provides you with the latest
technical and application information.

The TMS320 Technical Hotline is
staffed by applications experts and is
ready to take your call.

How to get a fast start

For more information on TI's TMS320
DSP family, call 1-800-232-3200, ext.
3508. Or use the coupon below.

Texas Instruments Incorporated
P.O. Box 809066
Dallas, Texas 75380-9066

and support services:
[J PRO1: TMS320 DSP Products
[J PRO2: Analog Interface Devices

Applications Notes and Textbooks
contain literally thousands of pages
that are readily available to give you

SPR173EC700C

YES, please send me information on the following T1 Digital Signal Processing products

[J PRO3: ACT88XX 32-bit Processor
[J PRO4: TI Regional Technology Center

assistance in application concepts and ML S
designs.

Optimizing “C” Compiler reduces your

time to market and preserves your soft- NAME

ware investment. TITLE

The Assembler/Linker and Simulator

speed software development for you. S0l

Realtime In-circuit Emulators allow ADDRESS

you to integrate software and hardware

and give you a final check. S 1kt 2P
For more information on the Julie doll from Worlds of AREA CODE TELEPHONE EXT.

Wonder, Inc., call (415) 656-3171.

™MegaChip is a trademark of Texas Instruments
Incorporated. Julie is a trademark of Worlds of
Wonder, Inc.
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"Two heads are better than one.

On October Sth, Fluke and Philips joined forces in a global alliance for test and measurement equipment. FLUKE
That means Fluke now sells and services Philips products in North America. With the same customer-

driven support that Fluke has delivered for over 40 years. Call us. Because now there’s a competitive

alternative to HP and Tek. And that’s a turn for the better. For you. Phone 1-800-426-0361 Ext. 77.
Ad No.1077/CORP © Copyright 1987, Fluke



There ought to be a better way

to test bus-structured boards.

N J .
0O O é 3 (e %
5
S (=1 =1 2=} FUNCTION @
- @ o1 ©
0 o o3
\ gg [~ (-
7 @ INPUT >

1] 2OPRAAED [Ae e
DELUXE MEGA

°°° o B FUNCTI1ONAL
g5 & & STAMATIC
= Bo3TeN Magg .
& -r ' 4
1 @ ™
©

[== 3

INSTRUET 10N |

“Sure, sure...no problem, we’ll have this baby up and running any day now...
yep, just a few more days now...coming right along...heck of a tester...just a
few more days more or less. .. yep, sure...no problem...”

nstalling and program-

ming some new testers
can be almost comical.

Unless of course, it’s
your tester.

Fortunately, the Zehntel
3200 shrinks installation
and programming time
from months to weeks.

What’s more, the
Zehntel 3200 can test the
full range of bus-struc-
tured boards. Even with
multiple microprocessors.

The Zehntel 3200 has
diagnostics that track
faults right to the root
cause of failure—normally,
in less than 3 minutes. And
you get reliable, 99% yield.

Now consider this.

The Zehntel 3200 deliv-
ers all this capability for
about one-third the cost of
some other functional
testers.

Just write or call for com-
plete information today.

Otherwise, you're just
wasting your time.

The Zehntel 3200
performance tester. Up and
running in weeks.

__________________ - -

E 11/12/%

FREE
POSTER

To get this
free poster,
call (800)
457-8326 or
attach your
business card
here and send to:
ZEHNTEL

2625 Shadelands Drive
Walnut Creek. CA 94598

Ofier expires December 31. 1987
Circle 41 on reader service card




COMMUNICATIONS

NEC PUTS 100 LASER BEAMS ON ONE FIBER

KAWASAKI, JAPAN
oday’s fiber-optic systems can trans-
mit up to three or four digitally
modulated laser beams per fiber, but
one-beam systems predominate. How-
ever, researchers at NEC Corp.’s Opto-
Electronics Research Laboratories in

Kawasaki have demonstrated a way to
use microwave techniques that can
transmit a hundred or more beams over
one fiber.

Though large-scale use may be as
much as five years away, NEC sees first
applications in local area networks,
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PACKING THEM IN. With microwave-like techniques for carrier-frequency stabilization and
frequency-division multiplexing, NEC's system gets 100 laser beams on a fiber.

leased subscriber lines, and switching
systems. In the long range, similar sys-
tems could see residential use.

The method is based on frequency-
division multiplexing to get those sepa-
rate channels on different frequency
carriers. Heterodyne reception tech-
niques make it possible to tune to de-
sired channels, each of which might be a
single high-definition TV channel or be
further divided into a large number of
digital time-division multiplexed chan-
nels in the manner of present fiber-optic
systems.

NEC’s experimental gear has multiple
channels with only 15 GHz between
them. But according to preliminary cal-
culations, the system will handle from
140 channels with 5-GHz spacing to 50
channels with 15-GHz spacing. The same
technology should be applicable to opti-
cal switching networks as replacements
for electronic switching.

There are two keys, says Mitsuhito
Sakaguchi, general manager at the labs.
One is a method of stabilizing a large
number of individual laser diodes with
frequency spacings of about 15 GHz,

44

Domain® systems with an

upgrade to display 256 colors
from a 16.8 million color
palette. Brooktree” bright-
ened Apollo’s day with

the RAMDAC that makes

that palette economical.
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with short-term stability improved to
about 20 MHz from about 1 GHz. The
other is optical heterodyne reception, en-
abling the system to be tuned to sepa-
rate channels in the manner of super-
heterodyne microwave receivers. Wave-
length-division multiplexing has been
used in a small number of systems, but
the difficulty of building filters to sepa-
rate closely spaced wavelength beams
at the receiving end has limited such
systems to three or four channels.
FEEDBACK LOOP. The implementation of
the NEC carrier-frequency stabilization
method is innovative. It uses a feedback
loop that includes a swept-frequency la-
ser developed earlier by the lab and an
optical resonator, used as an optical
comb filter, that is about 10 mm long.
This is the length of one round trip in
air at 15 GHz, the spacing of the optical
channels.

The starting frequency of the swept-
frequency laser is slightly lower than
that of the system’s lowest-frequency
channel, and its highest frequency is
somewhat above the highest-frequency
channel. The resonator filters out all but
harmonics of 15 GHz from the swept-
frequency laser as the rising laser fre-
quency successively passes through in-
tegral multiples of 15 GHz.

Each signal peak at the output of the

resonator can be considered similar to
one of the high-order harmonics from
the crystal oscillator often used as a
reference to lock the frequency of a mi-
crowave system. One difference is that
the time at which each appears during
the excursion of the swept-frequency la-
ser indicates which of the many reso-
nances it is—that is, its frequency.

As shown in the figure, the resonator
output signal is detected to provide tim-
ing information. A portion of the swept-
laser signal obtained ahead of the reso-
nator is fed into an automatic frequen-
cy-control loop where it is used as the
reference signal to control in turn the
frequency of each of the many lasers in
the system.

Outputs of the modulated lasers are
combined for transmission. A small por-
tion of the combined outputs is tapped
off for use by the automatic frequency-
control circuit. The swept-laser signal at
the resonator output and the combined
modulated laser signals are heterodyned
together in the second optical detector
to generate a microwave signal whose
frequency determines the AFC loop-cor-
rection current applied to each particu-
lar laser.

At the receiving side, a laser diode is
used as the local oscillator to hetero-
dyne in a balanced mixer the signals

arriving from the transmitter. Arriving
signals would be pulse-frequency or
pulse-phase modulated in the manner of
modem signals.

Coherent reception provides higher
sensitivity than is possible with present
systems. In a nonmultiplexed system
with its new technology, NEC research-
ers have achieved transmission over 300
km at a data frequency of 34 Mbits/s,
without repeaters. -Charles L. Cohen

MILITARY

A PAPERLESS DOD:
ARE SUPPLIERS SET?

DETROIT

he Defense Department’s two-year-

old drive to convert its weapons sys-
tems documentation from paper to an
electronic data base will cost billions of
dollars and take more than a decade.
But despite top-level industry involve-
ment, knowledge of CALS (for Comput-
er-aided Acquisition and Logistics Sup-
port) and its implications has not yet
trickled down to many second- and
third-tier defense suppliers, DOD offi-
cials say. That's why the Autofact show
that starts Nov. 10 in Detroit will devote
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422-9040, in California.

Corporation 1987

Brooktree Bt458. Triple 8-bit color
RAMDAC. Available in speeds from

Colorboard upgrade for Apollo
DN3000 and DN4000 Domain
Systems. Provides 1024 x 800 screen
resolution. Displays 256 colors
from 16.8 million color palette.
Brooktree Corporation, 9950 Barnes

Canyon Road. San Diego, California
92121. 1-800-VIDEO IC or 1-800-

Apollo and Domain are registered trademarks
anpolln Computer Inec. © Copyright Brooktree
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53.6 Reasons to Choose P-CAD
for CAE and PCB design.

To find out why 53.6% of
engineers using PC-based CAD
systems choose P-CAD® for
workstation level performance,
call toll-free:

800-523-5207 U.S.
800-628-8748 California

Personal CAD Systems, Inc.

d 1290 Parkmoor Avenue
San Jose, California 95126 USA
PERSONAL CAD SYSTEMS INC. Telex: 371-7199 FAX: 408-279-3752

*Source: Dataquest, Inc.
P-CAD is a registered trademark of Personal CAD Systems, Inc.
Generation 2.0 is a trademark of Personal CAD Systems, Inc.
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Making this socket for automatic placement
stumped the competition.

This socket had been made by a major RN
competitor. New, more stringent customer
specs needed for automatic placement of the
socket on PC boards, stumped this supplier as
well as many others. The “RN P/Q TEAM”,
working with customer engineers, responded
quickly with modifications of a standard socket
that included more precise dimensions and

consistent quality in higher production quantities.

RN is now delivering precision, high reliability

sockets to this major OEM for high speed, auto-

matic assembly.

Thisisthe “RN Partners in Quality Team”
in action. It brings all of our engineering, pro-
duction and quality control resources together
with customer experts to solve socket and
connector problems with speed and efficiency.
Callonthe “RN P/Q TEAM” for fast, certain
solutions to your interconnect problems.

Thisis the socket that competitors could
not make precisely enough to be assembled
automatically. Itis a modestly priced ICO series
DIP socket. RN modified it to rigid customer
specs and now produces it in large quantities
of unvarying quality that meetthe precise require-
ments of high speed assembly. Just one more
example of the RN “Partners in Quality Team”
solving difficult customer problems.

CIRCLE NO. 163

RobDinson

Nu aen tBOO East Eighth Street, New Albany, Indiana 47150 ® Phone: (812) 945-0211 FAX: (812) 945-0804

In Europe: Rue St. Georges 6, CH 2800 Delemont, Switzerland e Phone: (066) 22 9822 FAX:011-41-622-9813



The RN “Partners
in Quality Team”

delivered precision

L R B T B T T B )

Application Specific PGA Sockets

Robinson Nugent offers a wide variety of Pin Grid Array
Sockets for your ASIC's. They feature: High temp bodies for
wave soldering e Disposable pin carriers for zero profile
contacts e Sizes, 8x8 up to 21x21 with unlimited configurations
e Extracfion tools available ® Molded standoffs for socket
body. Write today for complete new PGA catalog.

CIRCLE NO. 164

sockets that made
automatic assembly
possible!

“The ‘RN P/Q TEAM’ con-
ceptbringsall of our design,
engineering and produc-
tion skills to bear on your
unique socket/connector
probiems. We work closely
with your people to create
solutions that are delivered
on-time and defect-free.
You have my personal
guarantee onit”

R. A. Lindenmuth Z
President/CEO

Some Conanes oo Write or call today for the com-

We Pretor To Prove It prehensive new brochure: “The RN
£/Q Team in Action” You'll learn
how smart companies are putting
the brains, resources and experi-
ence of RN engineers to work to
solve tough interconnection prob-
lems with speed and efficiency.

CIRCLE NO. 51

Q
The “BN P/Q TEAM”...your Partners in Quality
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INTERNATIONAL NEWSLETTER

TURNABOUT IS FAIR PLAY: IBM COMPUTERS NOW RUN FUJITSU SOFTWARE

BM Corp. is getting a chance to reclaim some of the Japanese mainframe

market that had been captured by IBM-compatible mainframes. That's be-
cause the recently arbitrated settlement between IBM and Fujitsu Ltd. cuts
both ways. It gives the Japanese computer maker access—for a price—to
IBM system software so its systems can run IBM applications with little
adaptation. But it also opens the way for IBM systems to use Fujitsu software.
Under the terms of the settlement, IBM Japan has come up with special
software, called migration programs, that let software written for Fujitsu ma-
chines run on IBM computers. Kawasaki-based Fujitsu had never licensed its
operating-system software for use on any but its own machines, but the
American Arbitration Association's order gives customers a right to license
Fujitsu software, in countries where it is marketed, for use on IBM machines.
Unpatched applications written for Fujitsu machines can thus run in Fujitsu's
OSIV/F4 MSP E20 operating environment, which in turn runs under the VM
operating system of an IBM 4381 computer thanks to the migration-program
interface. Although it sounds cumbersome, this arrangement does not impose
significant overhead, largely because of the similarity between the IBM and
Fujitsu machines. Migration programs have also been developed for Hitachi
software, so it is now possible to replace Fujitsu or Hitachi mainframes with
an IBM product or to add an {BM system in a Fujitsu or Hitachi environment.
Only time will tell whether IBM can regain market share in this way. O

IBM AND SIEMENS TEAM UP TO STUDY WAYS TO BUILD SMART NETWORKS

he web of international linkups in information processing, which unites

friends and sometimes foes, now ties West Germany's Siemens AG to
IBM Deutschiand GmbH, a subsidiary of the U. S. computer maker. The two
are embarking on a joint study of intelligent communication networks. They
are considering linking IBM computers with Siemens telephone-exchange
systems to form networks that allow callers to charge call fees to credit cards
and use other new types of services. The pact brings together two powerful
partners, each strong in an area where the other is weak. IBM, the world's
biggest computer maker, could use a boost in communications technology.
And Siemens, No. 3 in the world in communications, could use a shot in the
arm to bolster its relatively weak presence in international computer markets.
Industry observers in West Germany suspect that after its rather unhappy
marriage to Rolm of Santa Clara, Calif.,, IBM sees the need for a stronger
partner to develop the networks of the 1990s. O

NEC IS PILING ON MORE ASIC CAPACITY IN JAPAN AND U.S.

ln reaction to a rapidly increasing demand for application-specific integrated
circuits, NEC Corp., Tokyo, plans to build a new line for assembling ASICs
into their packages at its Roseville, Calif., plant, and two ASIC wafer-
fabrication lines at a manufacturing subsidiary, NEC Kyushu Ltd., in Kumamo-
to. The new line at the Roseville plant, which is now manufacturing 3 mitlion to
3.5 million 256-Kbit dynamic random-access memories a month, will start
assembling gate arrays into packages at the rate of 10,000 to 20,000 units a
month at the beginning of next year. NEC will invest $7.3 million for the new
line. At Kyushu, some $62 million will initially go into the 6-in. wafer-fab lines,
which are scheduled to manufacture custom and semicustom microcontrolier
chips and gate arrays at the rate of 1,000 wafers per month starting next
April. With additional investment, the lines' capacity will be boosted to some
10,000 wafers a month by the latter half of next year. NEC expects the ASIC
percentage of its semiconductor sales to rise from the present 38% to 50%
within two to three years. O
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OUTPUT OF GERMAN
PROCESSORS FALL

Woest German production of
data-processing  equipment
during the first seven
months of 1987 fell 6% com-
pared with the same period
last year, says the country’s
electronics industry associa-
tion, based in Frankfurt. The
prime reason for the decline
is the slowing output of data-
storage  systems, which
dropped 21%, and of plotters
and other recording systems,
which fell 15%. Central pro-
cessing units stayed at last
year’s level.

according to Benn Electron-
ics Publications in its 1988
Yearbook of West European
FElectronics Data. The Lu-
ton, England, forecaster sin-
gles out data processing as
the most buoyant sector for
1988 and consumer electron-
ics as the least promising.

JAPANESE TO MAKE
ERASABLE DISKS

Japanese chemical compa-
nies are preparing for mass
production of erasable mag-
neto-optic disks starting next
year. Three firms, Daicel
Chemical Industries Ltd. and
Sumitomo Chemical Co., both
of Osaka, and Mitsui Petro-
chemical Industries Co. of
Tokyo, have developed proto-
types, but are disclosing
specifications only to disk-
drive makers actively devel-
oping drives. Sumitomo will
start marketing first, in Jan-
uary 1988, with 100,000 units
in the initial year. Mitsui and
Daicel do not have firm plans
yet. All the disks are plastic-
based, such as polyvcarbonate
substrate for Daicel and
amorphous polyolefin for
Mitsui.

ASAHI ENTERS
LCD TV MARKET

The first Japanese camera
maker to enter the market
for liquid-crystal-display TV
sets, Asahi Optical Co. of To-
kyo, will market a color LCD
TV with a 3-in. screen start-
ing Dec. 1 in Japan. The thin-
film-transistor active-matrix
screen, with a resolution of
92,160 dots, will be supplied
by Sharp Corp., Osaka. It is a
redesigned private-label ver-
sion of the 3-in. color LCD TV
that Sharp started selling
last month [Electronics, Oct.
15, 1987, p. 54]. Asahi ex-
pects its set to help increase
the sales of its 8mm cam-
corder, which is made by Hi-
tachi Ltd., since the TV can
be used as a portable monitor
for the camcorder. The firm
hopes to sell 2,000 units a
month at 49,800 yen.

INTERNATIONAL WEEK

firm’s private switching sys-
tems could be coupled to
DEC computers in certain of-
fice environments. For exam-
ple, a DEC VAX computer
could make a Siemens switch
establish phone connections.
Conversely, a Siemens switch
could make a VAX computer
display on a terminal screen
information stored by the
computer.,

pacity of 24,000 lines and re-
mote concentrators will be
delivered by 1989 for the
Zhengzhou to Baoji Railway
Electrification Project. This
was Plessey’s second major
System X international sale,
after one to Colombia.

STRONG GROWTH
SEEN FOR EUROPE

The year ahead could be the
best one for the European
electronics industry since
1984, reports a British mar-
ket forecaster. The 1988 mar-
ket for electronics equipment
and components is estimated
to be $144 billion (at constant
1986 values and exchange
rates), a real growth of 7.5%
over 1987. By contrast, 1987
growth is estimated at 4.4%.
Growth higher than 7.5% was
last logged in 1984, when a
spurt of 13% was recorded,

NATIONAL TO CLOSE
GERMAN PLANT

Look for National Semicon-
ductor Corp. of Santa Clara,
Calif., to shut down its Was-
serburg, West Germany, pro-
duction plant by the end of
this year. The facility was
part of Fairchild Semicondue-
tor Corp., which has been
bought by National. About
270 people will be affected by
the shutdown. National will
shift the Wasserburg produc-
tion to its plant in Singapore.

ALCATEL TEAMS WITH
SGS-THOMSON...

Alcatel NV, the European
telecommunications giant
formed last year when
France’s Compagnie Génér-
alé D’Electricité bought the
European  telecommunica-
tions interest of ITT [Elec-
tronics, July 24, 1987, p. 113],
has signed up an ally for
semiconductor expertise. The
new partner is SGS-Thomson,
the joint company that
France’s Thomson Semicon-
ducteurs and Italy’s SGS-Mi-
croelettronica recently put to-
gether [Electronics, June 11,
1987, p.54C]. From the deal,
Alcatel will get a leg up for
telecommunications  chips.
SGS-Thomson, in turn, will
have better access than its
competitors to the technology
of Alcatel, whose sales last
year reached $12.7 billion.

ADVANCED E-BEAM
PLANT OPENS

European Silicon Structures
Ltd. of Edinburgh has
opened the first second-gen-
eration electron-beam pro-
cessing plant in Europe. The
direct-write, fast-turnaround
silicon prototyping plant in
Rousset, in southern France,
will produce small quantities
of application-specific inte-
grated circuits under tight
deadlines. A year ago, the
company installed the world’s
first such machine in San
Jose, Calif., for Exel.

...ADDS PARTNERS
IN CELLULAR RADIO

To cash in on the booming
European cellular radio mar-
ket, Alcatel will throw its lot
in with Nokia Group of Fin-
land and AEG of West Ger-
many. The three firms have
agreed to form a consortium
to develop and market cellu-
lar radio gear.

CHIPS BOUNCE
BACK IN UK

The UK book-to-bill ratio for
semiconductor sales bounced
back to 1.36 in September af-
ter tumbling from 1.40 in
July to 0.91 in August, says
the Electronic Components
Industry Federation. The in-
dustry shows signs of
growth compared with a year
ago, when the book-to-bill ra-
tio was 0.82 in September.
The growth, however, is pri-
marily in data processing,
notes the ECIT.

SIEMENS, DEC TO
LINK OA EQUIPMENT

Munich-based Siemens AG
and Digital Equipment Corp.
of Maynard, Mass., have
agreed to cooperate in apply-
ing each other’s equipment in
office  automation.  That
means that the German

PLESSEY TO SUPPLY
SYSTEM X TO CHINA

Plessey Telecommunications
Systems has won a contract
worth over ¢ million pounds
to supply China Railways in
the People’s Republic of Chi-
na with its System X, a pub-
lic switching system. Twenty-
six local exchanges with a ca-

SIEMENS PRINTERS
GET 18 NEEDLES

Siemens AG has added two
color units to its lineup of
needle printers, both based
on 18needle print technol-
ogy. Intended for Siemens-
made personal computers
and all IBM PC-AT-compati-
ble systems, the new printers
can produce up to three
copies. The $940 PT18 and
$1,165 PT19, for paper widths
up to 250 mm and up to 400
mm, respectively, print as
many as 300 characters per
second in the rapid-print
mode.
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NO ONE MIAKES A POWER SUPPLY THAY
COMPARES WITH THE LAMBDA LFS SERIES.

SPECIFICATIONS LAMBDA'S LFS SERIES | OTHER
/ suereLiERS

—10 to +60°c operation
No external fans or
blowers required

/ ENVIRONMENT

UL/ VDE/IEC/CSA 3750 VRMS, 8mm Spacing,
VDE 0806, IEC 380,

Ul 478, CSA 22.2

INPUT VOLTAGE 95 to 132 VAC /187 to 265

VAC, 47-440 Hz

DOLLARS/WATT | From 52¢/Watt

NEW
LOWER
PRICES!

UP TO 20% OFF
(QTY.1)

/\LAMBDA ELECTRONICS

..... onot (Yfeeco wsraumentsine
e |



LFS
SERIES:

Now, Lambda’s LFS Series single out-
put switching power supplies are
even more economical, with prices
reduced up to 20% in single piece
quantities. The LFS Series has been
designed for applications where high
power density...up to 4.0W/in3...and
high reliability are of paramount
importance.

The LFS Series is available in 54
models in 6 package sizes, from 2V to

VOLTAGE AND CURRENT RATINGS

NOW UP TO 20% OFF (QTY. 1)

ALL MODELS ARE IDEAL FOR APPLICATIONS
REQUIRING HIGH DENSITY AND RELIABILITY

48V, with currents up to 200A, and is
priced below $190.00. All models fea-
ture customer selectable dual input,
turn-on in-rush current limiting,
built-in overvoltage protection, re-
mote turn-on / turn-off, and an isola-
tion rating of 3750V RMS.

Using new advances in surface
mount technology and by incorporat-
ing Lambda’‘s unique new monolithic
PWM control circuit, the LFS Series

has achieved a 40% reduction in parts,
thereby increasing reliability.

Lambda’'s LFS Series has been de-
signed to meet UL, CSA, VDE and IEC
specifications (some units have al-
ready been approved, the balance are
in evaluation). All models are guaran-
teed for one year and are available for
one day delivery from stock.

MAX CURRENT (AMPS AT) PRICE
DIMENSIONS orY. oryY. oTY. orY.
4a0°c 50°C 60°C (Inches) 1 100 250 1000 MODEL
< 40.0 335 25.0 19 < 475 « 9125 $280 $228 $207 $189 LFS-43-2
th | 600 45,0 335 1.9 « 4.75 « 11.75 360 297 270 252 LFS-44-2
Ho| 900 67.5 45.0 19 « 475 « 16 480 392 371 342 LFS-45-2
< | 1200 112.0 935 5« 4.875 « 7.25 580 450 228 403 LFS-46-2
2 | 1500 1425 1200 5 « 4.875 « 8.875 680 560 478 450 LF5-47-2
200.0 185.0 157.0 5« 4875 « 11 800 680 600 560 LFS-48-2
. 40.0 335 25.0 19 <475 x 9125 280 228 207 189 LFS-43-5
& .| 600 45.0 335 18 < 475 x 11.75 360 297 270 252 LFS-44-5
g | .90 67.5 5.0 19 « 475 x 16 480 392 371 342 LFS-45-5
2 | 1200 112.0 935 5 x 4.875 x 7.25 580 450 428 403 LFS-46-5
> < | 1500 1425 120.0 5 x 4.875 x 8.875 680 560 478 450 LFS-47-5
iv | 2000 185.0 157.0 5 x 4.875 x 11 800 680 600 560 LFS-48-5
% 35.0 28.0 205 19 ~ 475 x 9125 280 228 207 189 LFS-43-6
& .| 500 375 28.0 19 « 475 x 11.75 360 297 270 252 LFS-44-6 |
g | 750 56.0 375 19 « 475 x 16 480 392 371 342 LFS-45-6 |
2| 100 945 79.0 5 x 4.875 « 7.25 580 450 428 403 LF5-46-6 |
> <[ 1260 120.0 107.0 5 x 4.875 « 8.875 680 560 478 450 LF5-47-6 |
© |1680 155.0 1320 5 x 4.875 « 11 800 680 600 560 LFS-48-6
° 19.0 15.0 1.0 19 x 475 x 9125 280 228 207 189 LFS-43-12
h .| 260 18.5 135 19 x 475 x 11.75 360 297 270 252 LFS-44-12
H=| 400 30.0 20.0 19 % 475 x 16 480 392 371 32 LFS-45-12 |
Q| 515 8.0 40.0 5« 4.875 x 7.25 580 250 a8 403 LFS-46+12
2| 645 615 55.0 5 « 4.875 x 8.875 680 560 478 450 LF5-47-12
o 86.0 795 675 5 « 4875 x 11 800 680 600 560 LFS-48-12
= 155 12.0 9.0 19 x 475 x 9125 280 228 207 189 LFS-43-15
in .| 210 15.5 115 19 x 475 x 11.75 360 297 270 252 LFS-44-15
HZ | 325 245 16.0 19 x 475 x 16 480 392 371 342 LFS-4515
S| 220 39.0 33.0 5 « 4.875 x 7.25 580 a50 428 403 LFS-46-15
a 52.5 50.0 245 5 « 4.875 x 8.875 680 560 478 450 LFS-47-15
- 70.0 64.5 55.0 5 < 4875 x 11 800 680 600 560 LFS-48-15
I 1.8 9.2 6.8 19 « 475 « 9125 280 228 207 189 LFS-43-20
1 | 160 115 85 19 » 475 < 11.75 360 297 270 252 LFS-44-20
Hg| 20 19.0 12,5 19 « 4.75 < 16 480 392 371 342 LF5-45-20
2| 320 30.0 250 5 x 4.875 x 7.25 580 450 428 403 LFS-46-20
> 40.0 38.0 34.0 5 x 4.875 x 8.875 680 560 478 450 LFS-47-20
Q 53.0 29,0 15 5 x 4.875 x 11 800 680 600 560 LFS-48-20
= 10.0 7.8 5.7 19 « 475 x 9125 280 228 207 189 LFS-43-24
v .| 130 10.0 75 1.9 « 475 x 11.75 360 297 270 252 LFS-44-24
Hg| 200 15.0 10.0 19 « 475 x 16 480 392 371 342 LFS-45-24
27.0 25.0 21.0 5 < 4.875 « 7.25 580 450 428 403 LFS-6-24
<
] 335 320 285 5 « 4.875 « 8.875 680 560 478 450 LFS-47-24
3] a5 405 35.0 5~ 4.875 « 11 800 680 600 560 LFS-48-24 |
3 86 6.8 5.0 19 < 475 « 9125 280 228 207 189 LFS-43-28 |
v .| 115 85 6.3 19 « 475 < 11.75 360 297 270 252 LFS-42-28 |
Hg| 175 13.0 85 19 « 475 « 16 480 392 371 382 LF5-45-28
Q| 20 215 18.0 5 « 4875 « 7.25 580 450 428 403 LF5-46-28
& 29.0 275 245 5 . 4875 « 8.875 680 560 478 450 LF5-47-28 (
b 38.5 35.0 30.0 5« 4875 « 11 800 680 600 560 LFS-a8-28
= 5.0 4.0 30 19 « 4.75 < 9425 280 228 207 189 LFS-43-48 |
in .| 65 5.0 3.8 19 « 475 < 11.75 360 297 270 252 LFS-44-48 |
H=| 100 75 5.0 19 « 475 « 16 480 392 371 342 LFS-45-48 |
Q| 135 125 10.5 5. 4875 « 7.25 580 450 428 403 LFS-46-48
2 17.0 16.0 145 5 . 4.875 - 8.875 680 560 478 450 LFs-47-48 |
8 225 205 17.5 5. 4875 « 11 800 680 600 560 LFS-48-48 |




LFS SERIES

Specifications

DC OUTPUT
Voltage range shown in tables.

REGULATED VOLTAGE
regulation, line........ 0.1% from 187 t0 265 VAC;
0.1% from 95 to 132 VAC.
regulation,load....... 0.1% from 0 to full load.
rippleand noise....... 15mV RMS, 75mV p-p for 2V, 5V and 6V
models.
20mvV RMS, 150mV p-p for 12V through
28V models.
35mV RMS, 200mV p-p for 48V models.
remote programming

resistance............. 1000 @/V nominal.
remote programming
VOItage .....cccovvennnd volt per volt.
temperature
coefficient ........... 0.03%/°C
AC INPUT
(User selectable.)
liNe ..o 95 to 132 VAC / 187-265 VAC, 47-440 Hz
POWEN ..ocnvearrernreeee LFS-43: 326 watts maximum.

LFS-44: 440 watts maximum.
LFS-45; 682 watts maximum.
LFS-46: 882 watts maximum.
LFS-47: 1103 watts maximum.
LFS-48: 1470 watts maximum.

RMScurrent ............. 5.7A RMS maximum on LFS-43.
7.5A RMS maximum on LFS-44.
12.0A RMS maximum on LFS-45.
15.0A RMS maximum on LFS-46.
18.0A RMS maximum on LFS-47.
25.0A RMS maximum on LFS-48.

Efficiency.............. 55% minimum on 2V models.
75% minimum on 5V through 15V models.
80% minimum on 20V through 48V models.

DCInput........ccccouenee 260to 370 VDC.

OVERSHOOT
No overshoot at turn-on, turn-off or power failure.

AMBIENT OPERATING TEMPERATURE
Continuous duty 0° to 60°C with suitable derating above 40°C.
Guaranteed turn-on at —10°C with reduced specifications.

OVERLOAD PROTECTION

ELECTRICAL

Externa! overload protection. Automatic electronic current
limiting circuit limits the output current to a preset value,
thereby providing protection for the load as well as the
power supply.

HOLD UP TIME

2V, 5V and 6V models will remain within regulation limits for at
least 16.7 msec after loss of AC power when operating at full
load, Vo max and 105 VAC input at 60 Hz. (When configured at
220V input: 20 msec holdup when operating at maximum
output power and 210 VAC input at 50 Hz.)

IN-RUSH CURRENT LIMITING
All modeits are provided with in-rush current limiting to limit
the current to a preset value.

OVERVOLTAGE PROTECTION
Non-crowbar, inverter shutdown type OV protection is
standard on all models.

COOLING
LFS-43, 44, 45 are convection cooled. LFS-46, 47, 48 are fan
cooled.

DC OUTPUT CONTROLS
Simple screwdriver adjustment over entire voltage range.

INPUT AND OUTPUT CONNECTIONS

All input, sensing and remote on/off connections are made
via PC board mounted terminal block. DC output connections
are made via heavy duty bus bars. Ground connections are
made via chassis stud.

MOUNTING

One mounting surface and one mounting position on LFS-43,
44, a5. One mounting surface, multiple mounting positions on
LFS-46, 47, 48.

REMOTE TURN-ON/ TURN-OFF

TTL compatible signal enables remote turn-on/turn-off of the
power supply. A voltage of 2.8V to 5.0V applied to remote
on/off terminals will initiate turn-off. Open circuit or short
circuit condition, or a zero to 2.8V signal will cause turn-on.

REMOTE SENSING
Provision is made for remote sensing to eliminate the effects
of power output iead resistance on DC regulation.

ISOLATION RATING
3750V RMS input to output, (8mm spacing). 1500V RMS input to
ground. 500mV RMS output to ground.

PHYSICAL DATA

Package Lb. Lb. Size
Model Net Ship (In.)
LFS-43 3.00 4.00 1.9%x4.75%x9.125
LFs-44 3.50 4.50 19x4.75x11.75
LFS-45 6.00 7.00 19x4.75x16
LFS-a46 8.75 11.75 5x4.875x7.25
LFS-47 9.20 12.20 5x 4.875 x 8.875
LFS-48 12.30 15.30 5x4.875x 11
FINISH

Grey, Fed. Std. 595, No. 26081

ACCESSORIES

LRA-17 Rack Adapter available. LRA-15 Rack Adapter also
available on LFS-43, 46, 47, and 48 oniy. Cable system available
on all models (consult factory).

GUARANTEED FOR 1 YEAR

One-year guarantee includes labor as well as parts. Guarantee
applies to operation at full published specifications at end of
one year.

) /CSA/VDE/IEC
Under evaluation.




LAMBDA'S NEW
LF SERIES
POWER SUPPLIES

TO ORDER CALL YOUR LOCAL LAMBDA SALES ENGINEER.

To contact the direct-factory Lambda Sales Engineer responsible for your account and located in your area, or to contact
Customer Service for price, delivery or placing purchase orders, call as follows:

N EASTERN

JNITED STATES
Shaded area)

1-800-LAMBDA-4

InNew York and Puerto Rico
Jial 516-694-4200)

N WESTERN
JNITED STATES

1-800-LAMBDA-5

In Arizona, Alaska and
tawaii, Dial 602-746-1011) ADDRESS ALL CUSTOMER

CORRESPONDENCE TO:
LAMBDA ELECTRONICS
515 BROAD HOLLOW ROAD
MELVILLE, NY 11747
TWX: 510-224-6484
FAX: 516-293-0519

Canada

Lambda Electronics
4125 Cousens St.,
St. Laurent

Quebec H4S 1v6

1-800-361-2578
TLX: 05-824632
FAX: 514-337-1235

In Metropolitan Montreal
514-337-0311

France, Orsay
Lambda Electronique S.A.
Tel: 6012-1487

Japan, Tokyo

NEMIC-Lambda K.K.
Tel: 03-447-441

England,
High Wycombe, Bucks

Lambda Electronics
Tel: 36386/7/8

Germany, Achern

Lambda Netzgerate GmbH
Tel: 07841/5031

Israel, Tel Aviv

ISLAMBDA ELECTRONICS, LTC
Tel: (03) 493941-2-3

Singapore
NEMIC-Lambaa(S) PTE LTD.
Tel: 251-721

LAMBDA
ELECTRONICS

DIVISION ot /VCPCO INSTRUMENTS INC.
o




The IDS 5000 integrates E-beam probing with CAD/CAE tools; it marries netlists, layout,
and scope with a 'live’ microscopic image of the chip.

Electronics /November 12, 1987

Sentry Schlumberger’s New Tool
Slashes VLSI Debugging Time.

“ A new diagnostic tool promises to cut
weeks off the time required to debug proto-
type VLSI devices that have submicron fea-
ture sizes. The Integrated Diagnosis System
5000 from Sentry Schlumberger Inc. of San
Jose, Calif., uses an electron-beam probe
and combines data from a complex VLSI
chip’s CAD netlist with an actual micro-
scope image of the chip.

The IDS 5000 is the first debugging sys-
tem to integrate front-end design data—
netlists and connectivity—with back-end
layout data—the physical chip layout. In
addition, this system for the first time
makes scanning-electron-microscope
technology available to designers in an

engineering lab... , ,

Excerpted from an exclusive article
in the April 30, 1987 issue.

i Electronics
|

THE LEADER IN NEW
TECHNOLOGY COVERAGE
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State of Mind.
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“I think differently than most people...

I mean, to me, problems aren’t a pain...
they're opportunities.

...50 when Tom told me he'd have to
automate and go to more compact electrical
transformers or go bankrupt...well, I was ready.

...meanwhile, I'm sitting in Chicago and
it'’s 4:00 pm...he tells me he needs me tomor-
row...I tell him we're on for breakfast...went
home, threw some things together...forgot my
toothbrush...and caught the last flight out...
got in just in time for bacon and eggs.

We worked 12, sometimes 14 hour days
at the molder’s...just to fine tune the component
dimensions...but we got those bobbins
molded...went from 40 to 300 coil forms
per hour...and Tom got the transformers he
needed.

Like I said, no problem.”

DuPont Engineering Plastics
It all starts with a phone call...(302) 999-4592



" Samsungs 54/74 AHCT advanced CMOS
logic family is available in production quantities
now. And you can get samples, free. This means

you can design our logic into your product, now.
And move into production, now. No waiting.

Design in the Performance You Need
Our 54/74 AHCT advanced high-speed CMOS

logic family gives you speeds and drives equiv-

alent to, or better than, ALS, and can be used as
direct plug-in replacements for ALS and FAST"
In fact, 24mA drive is guaranteed for bus drivers.

54/74 AHCT achieves advanced bipolar

performance with wider supply and temperature

ranges. In addition, it offers the superior noise

F’_’/’fmowm PERFORM‘!
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immunity, rail-to-rail
output voltage swings

and the low input
currents of CMOS.

Pin For Pin
Replacement

Samsungs AHCT

CMOS logic family,

with 157 part types,
has the most compre-

hensive selection
of standard logic

functions, so you can
replace your ALS or FAST with our much lower-

power CMOS part, right away.

And our 54/74 AHCT does not have a
premium price tag. In fact, it costs the same as
ALS.Which means youll actually save money
in your system cost because of lower power
requirements and improved reliability.

Circle 67 on reader service card

e . . o o = o i Sy

CMOS LOGIC KST4AHCT Part Types

Gates and Inverters  Flip-Flops Transceivers/Registered Multiplexers

20 73 399° Transceivers 151 253¢
o1 21 74 534 242° 643 652* 153 257
02 22 76 564 243° 645 658* 157 258
03 27 78 574 245 646 659° 158 352
04 30 107 670° 640 648 664° 251 353
05 32 109 794° 651° 665° . .
08 51 12 821" Shift Registers
09 sa 173 822 Counters 164 299*
10 86 174 823° 160 190 590° 165 595°
1 132 175 824° 161 191 591° 166 596*
12 133 273 825° 162 192 592* 194 597*
14¢ 256 274 826° 163 193 593° 195

. a7 168 390° X N e .

Buffers & Line 169 393 Arithmetic Circuits
Drivers Latches 280° 680°
125° 367 75° 793° Decoders/Encoders 518° 682"
126 368 77" 841° 42 148 238 519 684*
210 465° 259 842" 138 154 239 520" 686°
240 466" 373 843" 139 155 521 688°
241 467 533 844° 1 522* 689°
244 468° 563 845° wﬂuwbrx:lgr_s 423 678"
365 540 573 846°
366 541

*Part Types Available in Q4 Al Other Part Types Available Now.

So call Samsung today. Or send us the
convenient coupon below. Well send you free
samples, our data book and reliability report.

Youll find out 54/74 AHCT is real. Samsung
says So.

-
=E§ SAMSUNG

Semiconductor

CMOS Logic Marketing

3725 N.First Street, San Jose, CA 95134-1708
(408) 434-5400

54174 AHCT is real.

B My54/74 AHCT application is:

. [ Yes, send me two each of the Name:
. up to three 54/74 AHCT product
part types [ have listed here.

54/74 AHCT_ (2ea)
B 545 ancT (2ea)
Bsvuancr_ (e

l [ Send me your high-performance
l CMOS logic data book.

[ Send me your 54174 AHCT R iate/2in: _
B ccliability report.

l J Have asalesperson call me. n""ph"“e‘( ) -

[ Send coupon to: Samsting Semiconductor, CMOS Logic Marketing,
(] 3725 N. First Street, San Jose, CA 95134-1708. E 11/12/87

Title:

Company:

Address:
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INSIDE TECHNOLOGY

GATE ARRAYS’ BIG PROBLEM:
THEY TAKE TOO LONG TO BUILD

ime to market is always a bugaboo for
makers of electronic systems, but the
problem has been intensifying as product
lifetimes have progressively shortened.
And makers and users of semicustom chips feel
the pressure even more because of the need to
generate prototypes before a system can be de-
bugged and demonstrated, much less marketed.

Now, relatively low-cost laser-based fast-turn-
around prototype methodologies promise to solve
this problem for gate arrays, putting prototypes
in the hands of system designers in hours or
even minutes so they can make sure their sys-
tems work and start demonstrating them to cus-
tomers. They join direct-writing electron-beam
systems—far more expensive at $5 million to $10
million apiece—in the business of producing
gate-array prototypes fast.

Such companies as Laserpath, Lasa, Elron,
and Lasarray are developing very different la-
ser-based technologies: lasers are being used, for
example, both to cut prefabricated interconnect
lines and to write them directly. They have
equally varied approaches to the marketplace.

Laserpath Corp. of Sunnyvale, Calif., keeps its
system in-house, where it offers quick-turn ser-
vices to gate-array users. Lasa Industries Inc. of
Santa Clara, Calif. (see p.72), and Elron Electronic
Industries Ltd., Haifa, Israel (see p.76), sell com-
plete turnkey systems. Lasarray Corp. of Irvine,
Calif., and Bid, Switzerland, does both: it offers
fabrication services and sells systems.

Besides gate-array manufacturers, other seg-
ments of the electronics industry should benefit
from the new quick-turn technologies. Large
original-equipment manufacturers will use them
to shorten product lead times; computer makers
should be particularly intrigued. Consumer- and
military-electronics companies are likely pros-
pects. And IC distributors may well see the new
systems as a way of making deeper inroads into
the semicustom business.

Because of its cost, e-beam technology is an
option open to the only the largest OEMs and
systems houses. E-beam is increasingly used at
companies such as AT&T, Hewlett-Packard, Hita-
chi, and Philips, as well as some of the larger
chip companies, such as Texas Instruments and
Fairchild. But in most cases, their applications
have been limited to customizing the photoresist,

Four firms are now offering laser-based
answers for fast prototyping to shorten
their customers’ product lead times;
are instant custom circuits next?

by Bernard C. Cole

l STRONG GROWTH FOR FAST-TURNAROUND CHIPS I
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ESTIMATED WORLDWIDE CONSUMPTION OF
FAST-TURNAROUND ASICs ($ MILLIONS) _
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SOURCE DATAQUEST INC.
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Laserpath keeps secret the de-
tails of its technology, operating
as a quick-turnaround service for
customers who need prototypes
in days. The company uses pre-
processed and prepackaged 2-
and 3-um chips and claims a
turnaround time of no more than
seven days from netlist to first
prototypes. Plans are under way
to cut that to under three days
for prototypes.

Laserpath’s initial family of
single- and double-layer-metal
CMOS gate arrays ranges in den-
sity from 880 to 3,600 gates.

They are customized using an yt- QUICK PATTERN. A layer of metal on a 2,400-gate Lasarray chip (left) is etched to

trium-aluminum-garnet infrared forminterconnect patterns (right through a laser-based positive-resist exposure.

laser that etches away metal
traces on specially prepared dice using a “cut-
point extraction” control program to identify
points that must be cut. In a new generation of
higher-density arrays ranging from 5,000 to
8,400 gates, the company uses a combination of
laser etching plus a nonlaser fabrication
technique.

Lasa and Elron are nearly ready to take the
wraps off laser-fabrication systems that will be
offered directly to customers as turnkey sys-
tems. But here the similarities end.

The $500,000 Elron system uses a direct-write
laser micromachining technology in which spe-
cially prepared and prepackaged dice are custom-
ized by cutting interconnect lines at certain
points. In addition to dice with some built-in spe-
cial features, this approach requires that the
caD-based design be translated into a special
““cut list” using an Elron-supplied program. El-
ron says the system can handle CMOS gate ar-
rays with densities up to 50,000 gates. Initial
offerings, however, will allow fabrication of ar-
rays only up to about 2,500 to 5,000 gates.

The $3 million Lasa system, on the other hand,
uses a laser to actually lay down the last two
layers of metal interconnect on standard unmodi-
fied gate arrays that have been prepackaged.
Capable of working with gate arrays with geom-
etries as small as 1 um, the Lasa system lays
down either one or two layers of tungsten inter-
connect atop standard gate arrays, plus silicon
dioxide dielectric between the tungsten layers.

According to Zvi Or-Bach, inventor of the El
ron system, the first beneficiaries of laser-based
gate-array metalization systems will be the man-
ufacturers of gate arrays themselves. With costs
of gate arrays dropping rapidly, a major point of
differentiation among vendors will be their abili-
ty to deliver finished prototypes faster.

Also at the head of the user line will be large
OEMs, says Dan Dooley, president of Lasa.
“Some of these companies are spending as much
as $25 million a year in nonrecurring engineering
costs just to get those first 10 or 20 prototypes,”

he says. Besides giving such OEMs a lower-cost
way of generating high-density prototypes, says
Dooley, the new systems will slash the time it
takes to get products to market. Even more im-
portant, he says, is that such quick-turn systems
bring more of the design and fabrication process
back under the control of the users.

Large and small computer makers will also
jump on the bandwagon, Dooley predicts. “No
matter whether it is a supermini or a personal
computer,” he says, “‘the designers need to know
as quickly as possible in the system-development
cycle whether a chip works and if not, why.”

Laser-fabrication systems could open up new
possibilities for gate arrays in the consumer
market, too. “In such areas as electronic games
and toys, semicustom gate arrays are not used
because of the high nonrecurring engineering
costs involved,” Dooley says. “These guys need
prototype systems that they can take around to
customers and to shows, to see what the re-
sponse is.”

Yet another significant potential market is the
military. “In the military, the need is critical for
a quick and efficient way of turning out a lot of
different designs quickly, but in relatively small
quantities,” says Or-Bach of Elron. The new sys-
tems also enhance security: “Everything can be
done in one room—design with a standard CAD
system, fabrication with the system, and test-
ing,” says Dooley. “The data tapes are secured
and nothing has to come out of the room except
the final parts.”

Dooley also expects systems such as Lasa’s to
have an effect on the distribution business, which
has been having a hard time adapting to semicus-
tom technologies. “In addition to their traditional
roles as the middlemen in the standard-IC busi-
ness, many IC distributors have been active in
setting up their own design centers to take ad-
vantage of the semicustom business,” he says.
They already make CAD tools available and take a
fee on that; now distributors will be able to pro-
duce and sell prototypes.

Electronics/ November 12, 1987
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UNPERSON LASOGRAPHY $i0,
ALIZED METAL DEPOSITION
GATE ARRAY PATTERN 1

LASOGRAPHY LASOGRAPHY uf COMPLETED
VIA METAL GATE
ETCHING PATTERN 2 ATTACHMENT ARRAY

= ——— ———— - L |

2. STAGES. Uncommitted gate arrays in open-top packages are loaded into the QT-GA system for metal and oxide deposition.

ASIC; three miniaturized chambers for metaliza-
tion, oxide deposition, and packaging; and a ro-
botic system for moving the packaged circuit
from chamber to chamber. Above the table is a
bay containing a distributed microprocessor sys-
tem, random-access memory, and tape drive for
overseeing the operation.

Achieving this combination of high through-
put, ease of use, and compactness took Lasa
almost two years and a number of design and
process breakthroughs, says Dooley. New solu-
tions had to be found in laser-beam control, ro-
botics, image recognition, and low-temperature
processing. Lasa engineers also had to tinker
with process-equipment design, packaging and
handling, and hardware and software control.

In the Lasa system, the fabrication process (see
fig. 2) starts with uncommitted gate-array base
wafers that have been taken through the alumi-
num metalization stage by conventional tech-
niques. Metalization patterns defining uncommit-
ted bond pads have been laid down and metal is
left in the device contact areas, but otherwise the
array remains uncommitted, explains Dooley. Af-
ter evaluation of the wafer test pattern for device
characteristics, the wafer is sawed, the dice are
separated, optically inspected, and then mounted
and wire-bonded in specially designed packages.
These open-topped packages are then loaded into
a carrier of proprietary design, which can hold up
to 12 such parcels, and sealed in a nitrogen-
purged plastic bag for delivery to the user.

On location at the user facility, all the circuit
designer needs to do is take a design he has
worked out on a standard CAD work station and
load the design-topology data into the QT-GA in
the form of a GDS-II formatted output on a mag-
netic tape cassette. There it is reformatted. An
operator breaks open the sealed bag, inserts the
uncommitted gate arrays into the cassette, and
initiates action by pushing the appropriate loca-
tion on a menu-driven, touch-activated screen.

“After the tape is loaded, all the operator has
to do is tell the system how many parts are
needed,” says Dooley. The QT-GA then proceeds
to direct-write the metal interconnects on each of
the dice sequentially to create the appropriate
design. The QT-GA handles the entire process un-
der computer control. Its robotic system sends
the gate arrays through the metalization cham-
ber and into the final assembly area, where a
ceramic lid seals the packages. Finally, the sys-

tem delivers completed units at an output cas-
sette location, all packaged and ready to test. No
mask tooling or photolithography is involved. If
the design is to be reused, the reformatted data
will be stored on a 50-Mbyte disk drive.

Lasa’s additive interconnection approach, in
which metal lines are laid down by the laser, is
opposed to the subtractive techniques of compet-
itors Laserpath, Lasarray, and Elron in their
own efforts to find a quick-turnaround way of
fabricating gate arrays (see p.69). In Dooley’s
opinion, the disconnect, or subtractive, approach
is a dead end. “For one thing, the disconnect
approach, in which the laser is used to cut the
metal, causes a great deal of damage to the
underlying silicon substrate if not done careful-
ly,” he says. “This places considerable restraint
on throughput, especially at higher densities,
and on yield, since there is a greater probability
of damage as the number of cuts increases.”
And since the disconnect approach is precisely

MODULATOR
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[ 3
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3. OPTICS. Upping intensity of a focused 1-um-diameter beam from an argon-
ion laser raises local temperature wherever an interconnection is required.
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COMPANIES

HOW A WORRY TURNED INTO A COMPANY

n 1984, National Semiconductor

Corp. made a financial decision
that worried Dan Dooley, who
was then a vice president and
group manager at the company.
“I had just come out of a manage-
ment technology meeting where
we had made a commitment to in-
vest in excess of $100 million in a
state-of-the-art fabrication facility
for VLSI circuits,” says the man
who founded Lasa Corp. last year.
“I was aghast. What we were
talking about was an investment
comparable to that needed to
build a steel mill. I asked myself:
‘How can we possibly expect to
get a return on that kind of
investment?’ ”

The answer he formulated to
that question—“with great diffi-
culty’—led to other questions.
These, in turn, spawned an idea
that ultimately became the basis
for Lasa, the San Jose, Calif.,
company that Dooley founded
with Leslie Burns, the founder of
Xidex Corp. and former president
of Burns Research.

The idea behind Lasa is that a
market exists for a less expensive,
less time-consuming fabrication
technology, one that can be used
for much smaller orders than
would be practical at the $100 mil-
lion facility National Semiconduc-
tor was planning. “The only way
such [huge] investments pay off is
with volume production in the
hundreds of millions of units,”
Dooley says.

But such high-volume markets
are getting scarce. The trend, in
fact, is toward higher levels of in-
tegration, which implies ever
more system- and application-spe-
cific circuits. That means fabricat-
ing fewer, not more, chips, with
the average number of units per
circuit type in the tens of thou-
sands at best.

“I felt there had to be a fabri-
cation technology or methodology
that could impact this capital in-
tensity,” Dooley says. He saw
particular potential in the fabrica-
tion of prototypes, whether for
standard circuits, custom or semi-

custom designs, or gate arrays.
In all cases, he says, the prob-
lem is the same—generating
working ICs quickly for testing
and for evaluation in actual sys-
tems. The turnaround time is any-
where from six months to a year
for standard circuit design, six to
eight months for a custom design,
and two to six months for a semi-

DOOLEY: He figured there had to be a better
way than $100 million fab facilities.

custom design. “And what hap-
pens if you get the circuit and it
doesn’t work in your design?” he
asks. “You have two choices: ei-
ther start all over again, or aban-
don the project.”

To find a way to create a sys-
tem that can allow the fabrication
of chips in hours or days, rather
than in months, Dooley drew on
the 10 years he spent as vice pres-
ident of engineering at Precision
Monolithics Inc.,, a Santa Clara,
Calif., manufacturer of linear ICs.
His work there with the laser
trimming of linear ICs convinced
Dooley that what he calls “laso-
graphy” was the key.

But Dooley decided against ex-
ploring the traditional approaches
to laser use, in which a laser
beam blows fuses and cuts inter-
connects. He felt that an additive,
not a subtractive, technique was

the ticket. There are problems
with subtractive methods, he says:
“Using lasers as a micromachin-
ing tool to cut patterns is inher-
ently lower yielding, harder to
control, and requires considerable
expertise to operate.”

Dooley mentioned the idea of an
additive technique to Burns, a
longtime friend. Burns’s response,
as Dooley recalls, was, “Funny
you should mention that. I think
there is a way.”

The two put their heads togeth-
er and came up with the idea of
using the laser as an additive
tool—one that would be used for
laying down interconnect, rather
than for cutting it. Ultimately,
their brainstorm resulted in La-
sa’s new QT-GA (for quick-turn
gate array), a laser-based chip-fab-
rication system (see p. 72).

With initial funding from Peter
Sprague, chairman of the board of
National Semiconductor, Dooley
and Burns formed Lasa to build
and sell QT-GA. Sprague’s money
was a personal investment; there
is no official connection between
Lasa and National. In the past
year, the company has attracted
about $12 million in additional
funding in equity from a variety
of private investors, mostly
European.

Dooley views the QT-GA as the
first member of a family of flexi-
ble manufacturing systems that
are the antithesis of the rigid and
increasingly costly semiconductor
equipment now in wide use. While
initial QT-GA sales will be to chip-
makers, who are currently using
the older, slower process, Doo-
ley’s long-term goal is to provide
full-custom manufacturing capa-
bility directly to the users of stan-
dard, semicustom, and custom
circuits.

The QT-GA system is in the beta-
site stage now, being tested by
semiconductor chipmakers. The
company expects to be taking or-
ders and delivering systems by
the first quarter of 1988. A com-
plete QT-GA system is expected to
sell for $3 million. -B.C.C

J
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have a density range from 1,200 to 35,000 avail-
able gates, half that of the mask-programmable
versions. “When the Elron micromachining laser
technique is used with more traditional chan-
neled arrays with predefined routing channels,
densities are about 80% to 95% of a conventional
finished array,” Or-Bach says—and that’s close
to what mask programming can achieve. A sec-
ond company with which Elron is working to
develop specially modified arrays is Seiko. The
family will be based on Seiko’s SI6000, a 2-um
6,000-gate channeled array, of which 5,500 to
5900 will be available in the laser-based ver-
sions.

Unlike the Lasa approach (see p.72), which
uses standard blank gate arrays, the Elron laser
micromachining technique can be used only with
base arrays that have been modified by the cir-
cuit manufacturers in four key areas: input/out-
put cells, the core logic ar-
ray, the core routing, and
the core interface with the
170 cells. In addition, the ven-
dor must set aside a special
calibration region on the die
to calibrate the power of the
laser. To design a circuit us-
ing the Quick system, the de-
signer must also reconfigure
his layout program using
special software consisting
of macrocells and a place-
and-route routine supplied
by Elron. This software re-
flects the modifications made
to the base array.

In the VTI array, for exam-
ple, the metalization of the
/0 region was defined so
that mask programmability
was retained; each 1/0 loca-
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In order to increase the yield of good dice,
modifications that Elron won’t discuss also must
be made in the core routing. In the case of the
VTI continuous-gate-array architecture, this was
particularly important since the company’s parts
include no predefined routing channels as do or-
dinary gate arrays. Instead, inter- and intrama-
crocell connections coexist in the same regions,
with routing running over the top of active ma-
crocells. To build a laser-programmable macro-
cell with this architecture, it was necessary to
use up more area than with a conventional chan-
neled gate array in the macrocell metal defini-
tion, says Or-Bach. The laser-written array ends
up like a conventional array with alternating
rows of macrocells and routing channels to con-
nect macrocell wiring.

In the core-to-1/0-cell interface, additional mod-
ifications were made in order to bring all the
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2. PERSONALIZED. Using a laser micromachining technique, a 2-um, double-level metal, 2,500-gate .
CMOS array can be personalized by cutting interconnect in a predetermined pattern.

tion can be programmed as

an input buffer, output buff-

FINISHING
PROCESS

er, 1/0 buffer, Vi, or V. In GATE-ARRAY BLANK IC (PROPRIETARY PROCESS)
addition, care was taken to VENOOR
retain a pullup resistor in
each 1/0 cell to allow the out- MACROCELL RSUTION
put drive to be programmed BASE CONTROL
to 2, 4, 8, or 12 mA. ANO

In the core area, the meta- STANDARD.CAE QuIcK LA
lization was modified so that WORK STATION PLACE-ANO-ROUTE )

. e~ ———|  SOFTWARE LASER CUTTER

the Elron technique could be VERIFY
used in the interconnect
scheme used in VLSI Technol- N A
ogy’s continuous-gate-array CUT:UIST ReE
architecture, says Or-Bach. B PROCESSING
Unlike other channel-free SOFTWARE ouIEK
schemes, in which the first- mcngv&%»uums

and second-level metals run
in the same direction, the VTI
approach runs the first layer
of metal horizontally and the
second layer vertically.

GATE-ARRAY

PROTOTYPE

3. CUTTING. From a verified netlist, a data base is derived and modified by Eiron software to produce
laser cutting instructions. '
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IF YOU'RE
WASTING TIME
LOOKING FOR THE
BROADEST LINE OF
SMD'" PASSIVES,

CUTIT OUT!

. Mail to: Mepco/Centralab, Inc., Attn: Corp. Advertising
. 2001 W. Blue Heron Blvd., Riviera Beach, FL 33404.
. Mail this coupon today to request your personal copy of the new Mepco/Centralab
Surface-Mount Device Catalog, containing important design, performance and speci-
[ fving data on America’s broadest line of SMD® passive components:
¢ Tantalum and monolithic ceramic chip capacitors N -
B . Auminum electrolytic capacitors =me n
[ ® Thick-film and precision metal-film resistors Title ]
* Power resistors Compan
. ® High-performance trimmers pary. .
] Or ask for our valuable data book on leaded resistors Dept./Div. - B
and capacitors. Add
ddress/ MS
a Please send me these specification guides: City a
[l [ 1987 Surface-Mount Device Catalog B
™ Resistor/Capacitor Data Book State/Zip ™
[ | |
[ | |

MEPCO/CENTRALAB

A NORTH AMERICAN PHILIPS COMPANY

THE ACTIVE LEADER IN PASSIVE COMPONENTS

ESMD is a service mark of North American Philips Corporation.
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Keep telling yourself
its only a game.

its only a game.

its only a game.

its only a game.

its only a game.
it's only a game.

its only a game.




STOP BY OUR BOOTH AT WESCON =2350
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Life’s a game, or so we are told. And
yet, when you’re in a critical develop-
ment mode and you encounter a buried
“bug” it can seem like you’re the
victim. Now, ZAX challenges you to
strike back by experiencing the ulti-
mate in investigative tactics with Ground
Zero! Ground Zero is an intriguing
computer game that solicits shrewd
thinking, lightning reflexes and sturdy
nerves—plus the ability to face the
sometimes unfavorable conse-
quences of your actions.

Armed with your trusty ZAX in-circuit
emulator, you'll parachute into the camp
of the dreaded Cramoisy Brigade, a
terrorist group plotting to assemble
and then deploy a small, nuclear bomb.
Your mission: Infiltrate the camp, dis-
cover the location of the bomb, dis-
mantle it, and then retreat to safety.

With the map shown here you can
begin playing Ground Zero, right now!
Simply use your computer and modem
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and call the number below (8 bits/no
parity/1 stop bit). Not only will you
enjoy the challenge of matching wits
against a cagey adversary, you’ll
learn how ZAX emulators can help
you track down and destroy those
hideous bugs that threaten to
sabotage your development projects.
Because after all, in the game of life
the stakes are for real.

To play Ground Zero, call:

1-800-PLA GRD &

(in CA 1-714-474-1177).

No modem? Call 1-800-421-0982
(in CA 1-800-233-9817) for the
Ground Zero game diskette or write
ZAX Corporation, 2572 White Road,
Irvine, CA 92714,

Lo

ZNX

Zax Corporation
Circle 81 on reader service card




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 852266199

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

Center.
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TECHNOLOGY TO WATCH

SECOND-GENERATION CLIPPER
HITS A RECORD 50 MHz

he computing power that users increas-

ingly are demanding for applications

ranging from high-quality graphics to

networking is coming. The 50-MHz, 32-bit
Clipper C300 packs more power into a single
three-chip module than any of today’s micro-
processors stuff onto a single chip.

One reason for the Clipper’s speed is its use of
a Harvard architecture, which separates data
and instruction streams, plus the inclusion of on-
chip data and instruction caches, memory man-
agement, and a floating-point unit. However, the
latest 32-bit contenders are closing in on Clipper.
The Motorola 68030 and the National Semicon-
ductor NS32532 contain all of those features but
the FPU. Even so, the new Clipper 300 boasts the
highest clock speed of all—50 MHz, compared
with 30 MHz for the 532 and 20 MHz for the
68030 (with samples of a 25-MHz version due
next month).

The C300 emerges just as Intergraph Corp.
has finished taking over the Clipper operation
from National Semiconductor Corp. (see p. 88).
National sold the former Fairchild Advanced
Processor Division because it felt it could not
support two 32-bit-processor efforts.

The new Clipper gets its punch by building on
the reduced-instruction-set architecture used for
its predecessor, the C100. That architecture has
been refined for higher performance. At the
same time, compatibility was maintained be-
tween the two Clippers, so the new processor
has the same range of software as its predeces-
sor, with several compilers available and more
coming. Key Clipper concepts, such as its cache
memory scheme, are retained, but the C300
boasts finer line geometries and improved circuit
design. The new Clipper also adds some new
features, such as a new generator controlling
the clock for the central processing unit, float-
ing-point unit, and the two memory-management
units. Tying the whole package together is an
implementation of the Unix operating system.

The engineers at APD say that with the C300,
the capabilities that until now were found only in
sophisticated work stations can be built into a
relatively inexpensive system that consumes a
moderate amount of power and fits comfortably
on a desktop. In the past, the circuitry to build
such an engine required an entire board or even
two. But with the latest silicon design rules and

1. FAST CHIP. The 50-MHz Clipper's CPU builds personal com-
puters that fit on desktops but have the power of work stations.

The latest version of the RISC processor
builds on the original architecture but
uses finer line geometry and improved
circuit design to boost performance

by Stan Runyon
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units. Running at an input frequency of 100
MHz, the clock generator also provides all sys-
tem clocks and synchronizes multiprocessing ap-
plications. The input frequency is divided into
individual 25-MHz and 50-MHz clocks to run the
compute engine and other circuits.

Although clock speed is an important factor in
determining effective system speed and instruc-
tion execution time, speed alone does not tell the
full performance story; clock phases are just as
important. For example, some 32-bit machines
need not only a high-frequency clock but a multi-
ple-phase one as well. Such a scheme can lead to
control and skew problems, especially when in-
terfacing to static RAMcache subsystems. A bet-
ter method is the technique proven in supercom-
puters: a simple, single-phase, high-speed clock.
Such a clock is easier to control and it delivers

the same number of working edges as a multi-
ple-phase clock.

The Clipper 300, like its predecessor, runs an
implementation of Unix System V, release 3, called
Clix. In the C300’s implementation of Clix, exten-
sive use is made of the engine’s copy-back caching
and overlapped virtual-memory mechanisms. For
example, read, write, and execute access protec-
tion is enforced on a per-page basis, along with
three different caching strategies—non-caching,
write-through, and copy-back.

The C300’s Clix operating system works in a
distributed 1/0 system with an 1/0 processor. 1/0
drivers are provided to run the processor and
pass messages to the main Clipper-hosted kernel.
A distributed-line discipline can be implemented
to increase terminal handling capability. O

For more information, circle 482 on the reader service card.

HOW TO MEASURE A PROCESSOR’S PERFORMANCE IN THE REAL WORLD

Most users of desktop comput-
ers are on the lookout for ma-
chines that offer more perfor-
mance, but that desire must be
tempered by the realities of a sys-
tem’s cost, size, power consump-
tion, cooling requirements, and
other factors. So the goal of com-
puter makers is to design ma-
chines that deliver the high per-
formance and still fit a user’s bud-
get, operating environment, and
desk space. Figuring out the per-
formance of any given system
while taking into account all of
these variables is hard to do. The
Advanced Processor Division of
Intergraph Corp. thinks it has
come up with a way, using what it
calls mips density.

and cost. The accompanying fig-
ure compares the mips-density
performance of four 32-bit proces-
sors: the 33-MHz Clipper C100, the
50-MHz Clipper C300, the 25-MHz
Motorola 68020, and the 20-MHz
Intel 80386.

The first panel of the figure
shows mips performance as a
function of circuit-board area. Ob-
viously, the more computing pow-
er compressed into a given area,
the more dense the machine. With
the C300 module occupying just 12
square inches of board area, it de-
livers considerably more comput-
ing power than competing proces-
sors, which require more board

area to accomplish the same func-

tions. The size of the compute en-
gine is critical because it affects
the number of boards in the sys-
tem. Too many boards devoted to
the processor means fewer expan-
sion slots in the machine.

The C300 also provides about 13
times more processing power than
a 68020 (second panel) for every
watt of power consumed by the
system processor. Excessive pow-
er dissipation can drastically alter
a system’s potential location in an
office, its reliability, or its cooling
requirements. Finally, the C300
outdoes its competitors at the ba-
sic level of cost. It is more cost-
effective than the other computa-
tion engines by six times or more.

Used alone, mips, or

MIPS/100S0Q. IN.

MIPS/100 WATTS

MIPS/K$

millions of instructions
per second, provide only a 104
rough measure of power.
A Dbetter criterion is VAX
mips, with a Digital
Equipment Corp. VAX
serving as the standard
for comparison. The com-
parison is somewhat more
precise in that case, since
it provides a constant to
measure against. But
VAX mips still only mea-
sure sheer speed.

Mips density is a far
more precise gauge than
either raw mips or VAX
mips. It accounts for per-
formance, or efficiency,
with respect to physical
size, power consumption,

€300

CLIPPER CLIPPER 68020 + 80386 +

235

10.8

C100 WEITEK WEITEK €300
FPU  FPU

TS

CLIPPER CLIPPER 68020 + 80386 +
C100 WEF|’;I'EK WEITEK
U

11.8

CLIPPER CLIPPER 68020+ 80386+ |
C300 C100 WEITEK WEITEK
FPU FPU  FPU

Electronics/ November 12, 1987

87




INSIDE TECHNOLOGY

INTERGRAPH WILL HAWK
CLIPPER TO ALL COMERS

The company chose the chip because of

its blazing speed—now it hopes that same
speed can win the RISC processor a place
in the designs for other high-end systems

by Lawrence Curran

JIM MEADLOCK: Intergraph plans to contin-
ue to sell the Clipper on the open market.

he question on everyone’s mind when
Intergraph Corp. bought the Clipper 32-
bit microprocessor from National Semi-
conductor Corp. was whether the Hunts-
ville, Ala., company was buying it to sell on the
market. Its motive could have been to protect its
supply of the powerful 32-bit processor around
which it has designed its new generation of work
stations—and other Clipper users could take a
back seat. But, says Jim Meadlock, Intergraph
chairman and president, his company is commit-
ted to making the Clipper succeed in the global
market, as well as using the processor in its
interactive graphics and mapping systems.

After joining in an unsuccessful buyout bid for
Fairchild, Intergraph decided to take under its
corporate wing—for just under $10 million—the
Advanced Processor Division that spawned the
Clipper [Electronics, Oct. 1, 1987, p. 36]. Clipper
is the core processor in Intergraph’s high-speed
InterPro and InterAct design work stations and
the InterView mapping work station family.

APD now becomes a division that must compete
for system design wins for the Clipper. But where
Intel's 80386 and Motorola’s 680000 are more suit-
able for low-end to mid-range work stations, Inter-
graph is counting on the Harvard architecture and
high-speed reduced-instruction-set-computer design
of the Clipper C300 (see p.85) to give it the appeal
for high-end graphics systems and other applica-
tions that made its predecessor, the C100, Inter-
graph’s choice in the first place.

That choice was made more than two years
ago, when Intergraph was looking for micro-
processor performance suitable for its high-end
work stations, which are used in mechanical com-
puter-aided design and cartography applications.
Meadlock says that no other microprocessor could
approach the Clipper C100’s 5 million instructions
per second: “It was the premier microprocessor in
development at that time,” he says.

The platforms in which the C100 is used, along
with the Digital Equipment Corp. VAX- and Mi-
croVAX Il-based hosts to which they can be con-
nected, have made Intergraph the world’s sec-
ond-largest vendor of mechanical CAD and map-
ping applications, behind 1BM Corp. The company
cracked the Fortune 500 for the first time in
1986 with revenues of $605 million. Intergraph is
looking to the electrical CAD market to fuel addi-
tional growth, although Meadlock expects 1987
revenues to be about the same as last year’s.

The company has slipped a point in worldwide
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systems being added each month. “That’s the
market we're after and we think we can per-
suade from 2% to 3% of the 140,000 users and
10,000 newcomers per month to convert to a
Clipper processor,” Seng says. “We are aiming
at 3,000 to 4,000 installations a year.”

So far, Spea has the European market to it-
self. It’s the only company selling Clipper-based
equipment, although a few others have started
experimenting with the Intergraph processor. To
better exploit its position, Spea is considering
setting up before the end of this year a subsid-
iary in the U.S., “the world’s most important
market,” as Seng sees it.

It already has software available for a U.S.
push. For example, one of the American mar-
ket’s most important CAD software packages,
Autocad from Autodesk Inc. of Sausalito, Calif.,
has been ported by Spea to the Clipper board.
The latest version of Autocad, announced early
this month, is expected to run six to eight times
faster on a Clipper-based machine than on one
using the Intel 386.

And based on its past performance, Spea could
reap sizable rewards in the U.S. Founded in
January 1986, Spea originally developed and sold
graphics controllers, 32-bit Unix cards, and com-
puter-aided-engineering software. It was not un-
til this summer that it branched out into selling
Clipper-based boards for upgrading personal
computers to work stations. Business boomed,
with sales hitting about $560,000 a month, up
from $110,000 for the entire first half of 1987.
They should reach $780,000 a month toward the
end of this year, Seng figures.

Actually, success came a bit late to Spea, Seng
says. The company’s sales curve could have
started its steep upward climb a few months
earlier, if Fairchild had been able to deliver the
Clipper processors as originally scheduled. Also,
when the first 25-MHz versions finally became
available last summer, the Starnberg company
had to eliminate a few bugs, mainly compiler
and assembler errors, from the devices. “We are
now happy with the product,” Seng says.

Problems also delayed the introduction of
boards and systems using the Clipper’s 33-MHz
version. These were initially plagued by the de-
velopment of excessive heat, a problem Spea has
meanwhile solved by proper equipment cooling.
“So it’s we who have helped make the Clipper
error-free and start a market for it in Europe,”
Seng says. Boards and systems using the 33-MHz
version will be available early next year.

For continued success, Spea is banking on
steady deliveries of the Clipper, now that Inter-
graph Corp. in Huntsville, Ala., has bought the
Fairchild Semiconductor Corp. division that de-
veloped the processor. And as for the latest Clip-
per, the C300, Seng says he can hardly wait. He
hopes to become the first company to offer 300-
based boards.

For more information, circle 484 on the reader service card.

SCREAMER. Intergraph's Clipper lets Spea build a powerful one-
card accelerator that turns PC ATs into 5- to 8-mips machines.
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PERIPHERAL
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CONTROLLER
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[0 WHAT MAKES IT TICK. Spea's accelerator board is partitioned for high
throughput, in part because of independent buses.
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S0P
BUILDING

to 16. That's one of the lowest chip counts on the market.
You save 85% of the parts. And you
probably save more money than with any

It seems like everybody out there is doing /
the same old thing. /
But our new PC/AT-compatible chip set D :
lets you do something entirely different. CZq f other PC/AT-compatible chip set.
Like building PC/AT-compatible Sy’  But what about speed?
computers and enhanced PC/AT A i/ How does 12 Mhz with zero wait states
products with every feature and . /' read and one wait state write sound to you?
function you can think of. And even at top speed, a full motherboard
Thanks to our megacells and ASIC uses less than 1.6 amps.
design tools, you can customize your PC Call us at1-800-872-6753 to get more informa-
faster than your competition can say Big Blue. tion about our new PC/AT-compatible chip set.
Or you can save big money buying our chip set And stop clowning around with clones.
right off the shelf.
THE BIG ADVANTAGES OF
BEING SMALL.
Our CMOS, five-chip set cuts the number of non-
memory ICs on a motherboard from 110 all the way down

VLSI TECHNOLOGY, INC.

1109 McKay Dr., San Jose, CA 95131 « 1-800-872-6753
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We've made aVery Large Scale Investment
you need to take a close look at.

Right now in the electronics R&D
industry, compound semiconduc-
tors such as gallium arsenide and
mercury cadmium telluride offer
great promise for the future. The
same is true of computer architec-
ture, parallel processing, integrated
optics and electronic reliability.
In Georgia, both industry
and universities are conducting
advanced research in all these cri-
tical areas. In fact, Georgia Institute
of Technology ranks first among
U.S. public universities in the
amount of engineering R&D
expenditures. 1t recently won a
$21.3 million Army contract to
develop ultra-fast parallel pro-
cessing systems using VLSI design
research for the Strategic Defense
Initiative. And no university grants
more undergraduate E E. degrees.
Today, with support and advice
from industry, our state is investing
$30 million to expand electronics
research through Georgia Tech’s
inter-disciplinary Microelectron-
ics Research Center. This unique
public/private effort is part of the
Georgia Research Consortium;
and it’s just one of several impor-
tant investments we’re making
in the future of Georgia’s elec-
tronics industry.

Inthelast three years, we’ve also

allocated more than a billion

Circle 93 on reader service card

dollars in new educational efforts,
primarily in our Quality Basic Edu-
cation program—the most com-
prehensive educational package
any state has ever undertaken.
We’ve invested in new buildings,
new courses, new equipment
and new instructors for our state-
wide vocational technical schools.
Our Quick Start program, one

of the nation’s first, remains a
leader in training new employees
for industry.

Put all that together with our
lower than average cost of living,
mild weather, relaxed lifestyle—
and you’ve got an overall business
climate that has earned Atlanta a
spot in John Naisbitt’s Top Ten
listing of places to start a company.

Lately a great
many firms
have agreed
with that
..impressive
% assess-
, ment.
e

Just since 1978, 255 electronics,
telecommunications, computer
software, aerospace and instrumen-
tation companies have opened
their doors here. Employment

in those companies has grown
more than 25% in the last two
years, and the 100 largest firms
have reported revenue gains
averaging 42% for 1984.

But all these facts are still only
part of our Very Large Scale Invest-
ment in the future—if you’d like
to see even stronger data, just
send in this coupon. Or call Bob
Lewis at 404-656-3575.

Georgia Department of Industry |
and Trade, Dept. EL, 230 Peachtree
Street, N.W., Atlanta, Georgia 30303. l
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ated today’s

ign tools. Now, wetre
crowS. Concept 3.

o into the future. Two years of
W~ research, development and
L strategic planning have culminated
~ in a significant breakthrough in electronic
design. Concept 3 is more than a standard plat-
form from Sun Microsystems? It's
a whole new world of system
design capabilities.

Emerging technologies
demand a new set of design solu-
tions. Advances in ASICs, high-
frequency components and
fine-line design are creating new
challenges in engineering, design
and manufacturing. A new level 3
of CAE/CAD/CAM sophistication
is required to get the job done,
and stay competitive. Companies
must have even tighter integration
between engineering, design
and manufacturing, plus open
access to all the equipment
that's needed to produce a
product quickly.

That's why we developed
Concept 3, the convergence of
advanced design tools and open
systems, and more. We've rede-
signed our tools from the database
up, to meet your design future.
Concept 3 is Flexible Field™ routing and high-
-frequency design. It’s a global data structure
designed to handle off-grid components. It's
RISC-based simulation acceleration, extraordinary
ease-of-use and a seamless data path from sche-
matic to manufactured product.

Concept 3 is also Cadnetix and Sun. Front-to-
- back system design on an industry-standard work-
station. It's a perfect fit. Both companies have
established reputations for delivering advanced
technology. Both are committed to open systems

s ““ Cadnetix has been looking
\\ ”?g J

and networking. And both base their products on
industry standards such as UNIX® Ethernet and NFS™
Now you get ease-of-use, state-of-the-art design,
and a UNIX workstation that runs all Sun third-
- party software. We take full advantage of an open
environment, so that Sun Workstations can share
the network with Cadnetix
systems and DOS PCs. It's the
best balance of cost and per-
formance available. Moreover,
every workstation has access
to the advanced capabilities of
multiprocessor, RISC Engines
for accelerated simulation,
physical modeling or acceler-
ated 100% routing.
The Cadnetix CAE Sun Work-
station is a complete desktop
solution, with tools for schematic
creation, analog and digital
simulation and ASIC design.
The CAD/CAM Sun Workstation
includes Cadnetix’ industry-
-famous tools for PCB layout,
routing, tooling, assembly and
test. Cadnetix front-to-back
CAE, CAD and CAM eliminate
netlists, data conversions and
design to manufacturing hold-

-ups. It's a level of integration

unmatched in the industry.
Take a look at Cadnetix

enough to solve today’s

system design problems.

You have to be ready

Because tomorrow’s design problems

demand solutions today.

Concept 3. Because it isn’t
o’ CADNETIX
are regestered trademarks and NS is a tradenark of Sun Microsystems, Inc. UNIX is 2 registered trademark of AT&T
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“CISC VS. RISC”
DEBATE IGNORES KEY
ISSUES OF SYSTEM
SOFTWARE AND ON-
GOING SUPPORT
COSTS

SYMETRIX UNITES
PICK, UNIX V.2 OTHER
OPERATING SYSTEMS
TO FOLLOW

The continuing debate over whether CISC or RISC technology is the answer to
boosting computer performance levels tends to focus on machine speed, often ignor-
ing an equally important issue: architectural compatibility. Computer manufacturer’s
with 68000-based C!SC architectures considering a move to RISC technology for
their high-end product offering need to recognize the enormous costs they face.
Current systems software must be adapted and supported on different architectures.
Two different operating systems as well as diagnostics have to be ported and sup-
ported. Compilers for high level languages need to be developed. And these are just
afew of the obstacles.

The EDGE 2000 Series VME board set recentty introduced by Edge Computer
proves that a 68000-compatible CISC system can operate with RISC-like efficiency.
But performance is only one side of the coin. Value and the ability to leverage your
investment in existing 68000-based software are equally important. By driving
costs to approximately $1K per MIPS in OEM quantities, while maintaining 68000-
compatibility, Edge makes CISC a more attractive option than other implementations
of CISC or RISC. 68000-based manufacturers can stay with CISC and forego a size-
able portion of software porting costs, as well as the on-going expense of supporting
and maintaining two different architectures.

In the industry's continuing quest for improved machine performance, Edge has
set the pace by achieving faster clock
speeds and reducing cycles per instruction.
At 1.4 cycles per instruction, the EDGE
2000’s AIT (Average Instruction Time) is
already lower than most products on the
market today.

Nonetheless, the CiSC RISC debate will
continue. But for 68000-based manufactur-
ers faced with the need to expand their
product lines and bring high-performance
68000-compatible products to market
economically and on time, the EDGE 2000
is a clear winner.

PERFORMANCE AS A FACTOR
OF AIT AND CLOCK SPEED

CLOCK SPEED (MH2)
5 1 15 28 25 3|_ 35

Edge Computer now offers SYMETRI!X", a concurrent operating system environ-
ment, on its line of high performance computer systems.

SYMETRIX provides an architecture that allows multiple standard operating
systems to operate at the same time on the same system.

The first implementation of SYMETRIX integrates the solutions and applications
oriented environment of the PICK* Open
Architecture with the programming and
systems environment of UNIX V.2 *.

SYMETRIX provides a seamiess, menu-
driven PICK/UNIX interface that allows
transparent access to PICK and UNIX. The
end-user literally never need know which
operating system is being used.

SYMETRIX is undergoing further
enhancements that will allow transparent
interfacing of as many as three, four or more
popular operating systems.

500k 2

Compatible With Your Future

Circle 98 on reader service card

For more information, contact Pamela Mayer, Edge Computer Corporation, 7273 E.
Butherus Drive, Scottsdale, AZ 85260, 602/951-2020. European Operations contact,
Heiner Krapp, 5 Avenue des Jordils CH 1000 Lausanne Switzerland, 41-21-275315.

*PICK is a trademark of PICK Systems ~ UNIX V.2 is a trademark of AT&T Bell Laboratories. SYMETRIX and
HYPERVISOR are trademarks of Edge Computer Corporation. 68000 is a trademark of Motorola Corporation.



TECHNOLOGY TO WATCH

MOTOROLA’S ARRAYS HIT
A NEW HIGH: 80% GATE UTILIZATION

hree levels of metal interconnection and

a new power-bus routing scheme are

helping Motorola Inc. redefine the mean-

ing of high density in CMOS gate arrays.
No longer must arrays hog huge amounts of
real estate or boast a gargantuan gate count to
deliver a lot of usable logic.

That is the message behind a new family of
triple-metal, 1-um CMOS arrays from Motorola
(see fig. 1). The new series promises up to 80%
utilization of logic on channelless master slices
ranging from less than 6,000 total gates to over
100,000. Comparable 100,000-gate arrays from
other companies deliver at most 50,000 usable
gates.

The ability to program gates with all three
metal layers and the use of a flexible power-bus
routing scheme, say managers at the Applica-
tion-Specific Integrated-Circuit Division, result in
more efficient use of logic compared to compet-
ing channelless architectures using the third lev-
el of metal only for power distribution. This
makes for more efficient use of chip real estate.
“High density in our book is not just a whole
bunch of raw gates on a chip,” says John Carey,
product marketing manager at the Chandler,
Ariz., division. Other recent sea-of-gate product
introductions offer over 200,000 gates on larger
die sizes [Electronics, Oct. 29, 1987, p. 55]. “High
density in our definition is 1,097 um? per gate,
which comes about through the triple metal rout-
ing capabilities.”

The new family sports typical internal gate
speeds of 300 ps on fanouts of 2 pF at 25° C and
5 V. It also has a flexible bond-pad structure
around the periphery that can accommodate ei-
ther wire bonding or high-pin count tape-auto-
mated bonding. Wire bonding offers up to 300
input/output pads having a pitch of 5.6 mils. The
current TAB will support a total of 460 ground,
power, and 170 pads on a 4.0-mil pitch.

The new HDC family will consist of 10 master
slices, spanning from 5,670 to 104,832 total
gates. The total die size of the smallest
HDC5000 array is 159 mils on a side, and the
biggest family member measures only 483 mils
on a side. Other channelless arrays in the
100,000-gate range are much larger—as much as
597 mils on a side.

Initially, Motorola’s ASIC Division is offering
three sea-of-gate master slices for 16,000-gate
arrays. Joining those three family members in
the first quarter of 1988 will be arrays for gate
implementations totaling 5,000, 8,000, 12,000,
25,000, 45,000, 62,000, and 80,000 gates.

They do it with triple-metal CMOS
and flexible power-bus routing

by J. Robert Lineback

Motorola product managers estimate per-unit
prices will fall in a range between $0.003 and
$0.008 per usable gate, depending upon package
selection and array density. Nonrecurring engi-
neering charges of between $35,000 and $250,000
will be placed on array designs ranging from
16,000 to 100,000 gates. Motorola is launching
the series with 12-to-14-week turnaround cycles,
from the time customers sign off on a design to
the shipment of the first prototypes. The turn-
around times are expected to shorten during the
coming year.

The HDC series, also dubbed the “Max” family,
are made from a process Motorola calls TRIM,
which not only stands for triple-level metal tech-
nology but also refers to the process’s ability to
cut the silicon real estate usually associated with
large semicustom logic arrays.

A key feature of Motorola’s HDC gate array

A
1. TRIPLE PLAY. Motorola's new Max family of high-density CMOS gate arrays
features three metal layers and offers up to 100,000 total gates.
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Custom performance,

QuickChip turnaround.

o WAL TN R
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: ‘

o

Imagine.

The performance, speed and reliability of
Tektronix bipolar ICs. Plus technical
expertise in analog design second to
none. Together they cut a direct
path to market without cutting
quality for your new products.

That’s Tek’s

e  QuickCustom™ approach.

It begins with a family of seven
QuickChip arrays to start the design pro-
cess. Within weeks you have analog or
analog/digital ASIC’s in hand that meet
your requirements.

Tek delivers the training, graphic
layout and simulation tools, plus access
to an experienced Tektronix IC Design
Engineer. You get the performance you
need at QuickCustom prices.

So call (800) 835-9433
ext. 100.

Get your hands on the semi-custom,
analog and analog/digital IC develop-
ment resources you'll need. Full custom
ICs are also available.

EEEXEEEEE R

WHAT ARE QUICKCHIPS?

Analog QuickChip family:
[J 150—524 NPN Transistors

[ f1 typical to 6.5 GHz at 15V or
2.5GHz at 65V.

Analog/Digital QuickChips:
[ Gate propagation delay: 400 ps
[ Digital function library

Tektronix:

COMMITTED TO EXCELLENCE

Circle 101 on reader service card
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FIRST AGAIN.
AND 256 K CRAMS.

Toshiba technology leads t}fle way 256K CMOS STATIC RAM
again with the development of Ultra I ]
Large Scale memory devices that g‘gﬁ)}gﬁ% rsltl:’lle(:(jilé(r:;}iep

feature high speed access times. 4 A ontinues. We were first

D with 16K CMOS RAMs.
1 MB CMOS DRAMS First with 64K CMOS RAMs. And now

TOSHIBA is delivering first again—with 256K CMOS static
now . .. all the IMb prod-  RAMs. This 32K x 8 device features
uct you can use. In three the lowest power consumption avail-
different access modes. able today—only 5mA/MHz. Lower
With speeds of 85, 100 than any competitive product. And we

and 120 ns. You have a offer speeds to 85 ns.
choice of fast page mode, — ~ TOSHIBAZSGKCRAMs ]

static column or nibble TS ARS | s oS | Som | OGN | B
* mode, as well as DIP, SOJ [ Teosmmmits | sokas | coios | 130w | tovsaman | saom
and ZIP packages. And A EmE A T
you can get production e ey Ll ST T
ERIALES 00 ULTRA LEADERSHIP
[Part Number _Frm.z;gi"ﬁﬁcixgxr?: Mode | Package | Again Toshiba leads the way.
TC511000 - 85 1Mbx1 | CMOS | 85ns [FastPage | 18pin | . . .
[TC511000-10 | 1Mbx1 | CMOS | 100ns [FastPage | 18pin With hlgh Sp@@d access times. Now
ﬁﬁillﬁﬁ?iéﬁ—j Ihiox 1 Tomos [ apme Tmb | 1obm|  With Ultra Large Scale products. With
Testiooi .12 | 1Mnai | cMos [120m Nmme — Tspn|  UItra high quality. With ultra fast
ST R ORI iﬁﬂgi ﬁ Satc commn 1aom | deliveries. Toshiba. The power in
Too1i2%8 b5 | Joakci | Chis | aam [Ferree™ | Joom-|  IMemories.

. SRR ORI T TOSHIBA. THE POWER IN MEMORIES.
TC514258 -85 | 256Kx4 | CMOS | 85ns |Static Column | 20 pin |

T e et [ons Joom [wicionr |20 | +OSHIBA AMERICA, INC.

© 1987 Toshiba America, Inc.

MINNESDTA, Electric Component Sales, (612) 933-2594; MISSISSIPPI, Montgomery Marketing, Inc., (205) 830-0498; MISSDURI, D.L.E. Electronics, {316) 744-1229; MDNTANA, ComponentsWest, 206) 885-5880; NEVADA,
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TECHNOLOGY TO WATCH

NOW, A WAY TO DO ON-THE-SPOT
CHECKS OF IC DESIGN CHANGES

powerful new version of SDA Sys-

tems’ design-verification tools promises

designers of full-custom integrated cir-

cuits capabilities they’ve never had be-
fore—capabilities that can cut significantly the
time and effort spent on verification. Now de-
signers can interact with the verification tools,
adding changes or making corrections and then
checking immediately to see if they work. They
can also verify designs the same way that they
build them—hierarchically, adding levels of com-
plexity and verifying the design at that level,
rather than waiting while the tools break each
level down to its basic transistors and check the
design at that elementary level.

Until now, checking a circuit layout to see that
it observes the design rules of the process tech-
nology to be used for that circuit, and that it
conforms with good design practice, was done
mostly on large mainframe computers and was
run in batch mode. The task is computation-in-
tensive and time-consuming because the design
must be reduced to elementary individual tran-
sistors to perform the analysis. Even the newer
design-verification tools that can run on work
stations evaluate the entire design for every
change. Doing so is not only time-consuming,
but precludes interaction—the designer cannot
simply make one change to a design and check
only the change, but must verify the whole de-
sign all over again.

The four tools in SDA Systems’ kit include new
versions of PD (for physical design) Check, PD
Extract, and PD Compare. The upgraded tools
allow the designer to extract a network descrip-
tion from his layout data base and compare it
with the original schematic to detect any differ-
ences much more automatically than do other
tools. The San Jose, Calif., company also has
added a fourth, completely new tool, ERC, for
electrical rules check. The tools are all tightly
integrated, using a common data base called
Framework [Electronics, June 25, 1987, p. 57}.

The revised PD Check offers capabilities not pro-
vided by competing tools. Using it, a designer can,
for the first time, perform an incremental, hierar-
chical check of his layout.

That means he checks each step of the design
as he gets to it. The system keeps track of
changes between incremental checks, verifying
only additions to the circuit rather than checking
on the whole circuit. An hour of design work can
be verified in a minute. “Not only is the check
performed very quickly, but the designer catches
his mistakes at the earliest stage in the process,”

SDA Systems’ tools no longer need verify
the entire design to check out one change

by Jonah McLeod

says Dwight Couch, product marketing manager
at SDA Systems. Checking the design as he goes
saves the designer the typical two-month verifica-
tion at the end of his design cycle.

The hierarchical verification capability is a logi-
cal extension of the way designers work. “Design-
ers are already using hierarchical design meth-
ods,” says Couch. “They should also verify their
designs hierarchically. It is just a much more effi-
cient way to check a design.” In practice, it means,
for example, that once the tools verify a circuit—
say a 4-bit counter—every occurrence of the coun-
ter thereafter in the design hierarchy need not be
reverified. PD Check can also verify designs at the
“fattened” or transistor level, if necessary.

“This tool currently provides the fastest
throughput of any design-verification system
currently available, even before this latest re-
lease,” says Couch. And by using new algo-
rithms, the speed of operation of the latest ver-
sion has been doubled. In addition, the amount
of disk space the program takes up has been cut
in half, making the program much more efficient
when running on a work station.

In operation, PD Check shows the designer,
with a flashing indicator on his work-station

checking of complex circuits interactively.
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THE NEW POWER IN
RECHARGEABLE
BATTERY TECHNOLOGY

DB

Gates Energy Products has purchased
GE’s Battery Business Department,
making us the world’s largest source
of sealed rechargeahle batteries.

What does this mean to you?

That Gates is dedicated to providing
you with the best rechargeable batteries
in the world.

Gates now has the technology and
resources to offer the largest selection of
rechargeable batteries including nickel
cadmium, nickel hydrogen and sealed
lead batteries—from .065Ah to 300Ah.

Leading the technological advance-
ments at Gates is our new GEMAX™
Series of nickel cadmium cells. These
cells are providing more run time and
maximizing power delivery in all
product applications by incorporating
higher capacities and lower internal
resistance.

As a result of GEMAX technology,
Gates now offers the world’s highest
capacity, production-volume Sub C
cell at 1.4Ah (1-hour rate). And more
advancements are on the way.

Our commitment to supply batteries
tailored to your specific applications is

yet another aspect of our determination
to make sure that Gates batteries are
superior.

No other rechargeable battery com-
pany in the world is taking such
dramatic steps to perfect and expand
their rechargeable battery products as
the new Gates. It’s time you discovered
the difference.

For more information worldwide,
contact one of the Gates Regional Sales
Offices listed below.

@ Energy
&4&ss Products

WESTERN U.S. CENTRAL U.S. EASTERNU.S. SOUTHERN U.S. PACIFIC AND ASIAN EUROPE

4063 Birch St. #130 2860 S. River Rd. 1Prestige Dr. 1835 Savoy Dr. 3706 A, Shun Tak Centre Units 12/13

Newport Beach, Suite 401 Meriden, CT 06450 Suite 200 200 Connaught Rd. Central Loomer Rd. Industrial Estate
CA 92660 Des Plaines, IL 60018 (203) 238-6840 Atlanta, GA 30341 Hong Kon Chesterton

g
(714) 852-95033 (312) 827-9130 (404) 458-8755 011-852-5-403073 Newcastle-under-Lyme

Staffs. ST5 7LB, Great Brit2in
011-44-782-566525
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Thefirst32-bit
Microprocessor with
a20t030MHz
systems capability

It's the no-wait-state of the
art in multiuser,
multitasking performance—
AT&T's third éeneration chip
set—the WE® 32200
Microprocessor and
peripherals.

A reflection of AT&T's

But with a system so
advanced, the heart is only
the start of it.

AT&T's WE 32201 Memory
Management Unit (MMU)
incorporates an
unprecedented 4 Kbyte on-
chip data cache, supports
zero-wait-state virtual
accesses at up to 30 MHz,
and greatly reduces CPU
overhead. This MMU has a
variety of protection
mechanisms to maintain

-

AT&T's newest system design offers a cache memory that runs at 20 to 30 MHz.

commitment to the
microprocessor
marketplace, this is the first
chip set to offer true
systems-level solutions for
board designs in the 20 to
30 MHz range. A powerful
combination of a 32-bit
CPU, peripherals,

UNIX® Operating System,
1.0 micron full CMOS
technology, and an
application software range
that just won't quit.

The ultimate engine.
Developed by AT&T, the

WE 32200 CPU doubles the
throughput of the AT&T

WE 32100 Microprocessor
and is upwardly compatible.
Performing at 6 to 8 MIPS, it
has 32 32-bit registers,
256-byte instruction cache,
and includes operating
system and high-level
language support.

system integrity. It isa
400,000-transistor
testimonial to AT&T's
technological leadership.
AT&T's WE 32206 Math
Acceleration Unit (MAU) is
today’s fastest floating-point
co-processor that meets the
IEEE 754 standard. It
performs at 3.5 MWhets/sec.
Add to this a 32-bit DRAM
Controller that supports
1MEG DRAMs and a DMA
Controller with a
super-high transfer rate:
14 Mbytes/sec. memory to
memory at 18 MHz.

The final thirst quencher.
Upwardly compatible with
the WE 32100 CPU, the

WE 32200 Microprocessor
chip set runs over 1,500
application programs, with
more on the way. And AT&T
offers all software
development tools—

including UNIX Operating
System with optimized
compilers for C, Fortran,
Pascal, BASIC, and Cobol.

For more on how AT&T’s
WE 32200 Microprocessor
chip set can help you bring
top-line computer solutions
to the multiuser/
multitasking marketplace,
call 1800 372-CHIP

In Canada, call (collect)
215 266-2975 or 2977.

In Europe, call AT&T
Microelectronics in Munich,
Germany at 089/95970.

Or write to AT&T, Dept. LT,
555 Union Blvd., Allentown,
PA 18103.

©1987 AT&T

ATsT

The right choice.
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UPDATE: IXYS NIXES PLANS
FOR SMART-POWER CHIPS

P

ast year, it looked as if
Ixys Corp. would be the

THIS SMART i i
B OWARICTNE flrsjc chip maker to
BREAKS THE achieve smart-power ca-

pability—the combining of low-
power logic devices and high-
power output devices on the
same chip substrate [Electron-
ics, Oct. 2, 1986, p.89]. The San
Jose, Calif., company planned to
; put MirrorFET, its high-voltage
8z power device, on the same sub-
: strate with one of two low-power
== | pulse-width-modulator chips, re-
-| sulting in greater integration

100-¥ BARRIER

and savings in board space. But Ixys ran into
problems packaging MirrorFET, and the device
has yet to go into production. What's more, the
company now believes customers won’t buy a
combined power and logic chip. So now Ixys has

put its smart-power technology plans on hold.
Instead it will add additional logic to the Mirror-
FET: temperature- and current-sensing circuitry.

The two control logic devices, the IXMS150
analog current-mode pulse-width modulator and
the IXDP610 digital pulse-width modulator, are
already on the market and doing well, says Na-
than Zommer, executive vice president and chief
technical officer. But the MirrorFET amplifier
has yet to roll off the production line. When it
does, it will be sold separately, rather than on
the same chip as one of the two pulse-width
controllers. “We found that the market prefers
to have power and logic devices on separate
chips,” is how Zommer puts it. The delay was
one factor, he says, and another was the extra
cost of the Ixys single-chip solution.

MirrorFET, named for the current-sensing lead
that produces a current drain 1/1000th of the
actual drain current, ran into a packaging prob-
lem while under production. “We found that the
leads on the T0-25 package could not handle the
voltage and power of the device and we had to
design a new package,” Zommer says. The de-
vice, now in preproduction, should be in produc-
tion in the next few months. —Jonah McLeod

TECHNOLOGY TO WATCH

UPDATE: DELAYS PLAGUE
KONICA’S BIG FLOPPY DISK

year after introduec-

ing its KT-510 5Y%-in.
floppy-disk drive [Elec-
tronics, Nov. 13, 1986,
p- 81], Konica Technology Inec. is
finally getting it into large-vol-
ume production. The drive stores
11 Mbytes on a conventional 1BM
Corp. PC AT floppy disk, nine
times the normal capacity, but
now events have overtaken it.
While Tokyo parent company
Konica Corp.’s engineers were
unraveling the production prob-
lems faced by its Sunnyvale,

HOW TO BOOST
FLOPPY-DISK
CAPACITY TO
11 MEGABYTES

Calif., subsidiary, 1BM introduced its successor to
the PC, the PS/2 system—which uses a 3%-in.
floppy disk. IBM’s use of the smaller disks makes
it unlikely that makers of PC-compatible systems
will incorporate the KT-510 in their systems,
which is what Konica was hoping for. And Brier
Technology Inc. is introducing a 20-megabyte 3-
Y-in. floppy (see p. 154).

But Konica Technology marketing manager
Maurice Webb is hopeful that a market exists
for the disk drive as an add-on to the IBM PC AT

and compatible computer products, replacing
tape as a back-up device. Also, he says that the
Unix-based work-station and supermicro comput-
er markets are showing interest in the KT-510.
These users are looking at the high-capacity
floppy drive instead of tape as a means of trans-
ferring programs and data between systems.

Webb says that the major original-equipment
manufacturers have evaluation units of the
drive. “We have a backlog of orders for produc-
tion units from the small- to medium-size system
integrators and OEMs,” he says. “But major
OEMs have been waiting to see that we solved all
the manufacturing problems before they commit-
ted themselves.”

He says that the monthly production rate,
which hovered until recently at around 100, is up
to 1,000. “Production should reach 2,000 a month
in November, 5,000 a month in December, and
finally beyond 10,000 a month starting next
year,” Webb predicts.

The company is already looking to upgrade
the KT-510. It is considering a 20-Mbyte version
as well as a 10-Mbyte 3%-in. floppy. Both units
would use media with slightly higher coercivity
than the standard 600-oersted media used on the
IBM PC AT class. The standard media allow the
KT-510 to store 20,000 bits per inch at 480 tracks
per inch. By using higher-coercivity media, the
higher-capacity unit would increase track density
only slightly, while hiking bit density to approxi-
mately 36,000 bpi. ~Jonah McLeod
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@
workstation,
one comparny,
for all your
[ 3 K o
military/spacedesigns.

Remember when semicustom IC designing was impractical because your technology options were
too limited, your CAD tools too new and turnaround too slow?

Times have changed! Now Harris makes designing military /space ASICs — in the broadest range
of technologies — easier than ever. Because you use the same workstation and design tools for all.

Libraries of solutions: Our GaAs DIGI-II library offers nearly 50 fully characterized cells
that are ECL, TTL, CMOS or GaAs compatible. Or...in silicon our advanced HSC 2.0-micron rad-
hard CMOS library provides cells and macros you can intermix. Resident libraries also exist for CMOS
and bipolar, analog, and digital plus analog/digital mixed technologies.

Hardware and software: Our open-system software CAE/CAD toolset fully integrates
with Harris/Masscomp workstations, and meshes easily with other UNIX-based platforms. Daisy
and Mentor support is also available.

On to manufacturing: You handle the front-end; leave the back-end to Harris. We carry
your ASIC design through to mask, then manufacturing — with the screenings you want and most
popular packages: metal flat-pack, side-brazed DIP, chip carriers, and more.

Guaranteed survivors: Now you can create ASICs that tap the high speed of GaAs, or
the low power of CMOS, and are guaranteed to survive military and space environments. And you
can do it faster.

For more on military/space silicon and GaAs ASICs, call for our Rad-Hard/Hi-Rel Data Book.
In U.S. phone 1-800-4-HARRIS, or in Canada: 1-800-344-2444; for GaAs ask for Ext. 1525, for CMOS

IN MILITARY ASICs,
THE NAME IS

HARRIS

Harris Semiconductor: Analog - CMOS Digital
Gallium Arsenide - Semicustom - Custom

1667, Harrs Corporation 3 HARRIS
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If you’re talking top-quality, easy-access speech reproduction,
remember that the most sound solutions start at OKI.

Talk it over with your project team.
When you agree your system needs
both higher quality sound and sim-
Dpler application, start talking to OKI.

World leader in speech technol-
0gy and solutions, OKI supports
your project with the most sound
experience today. Over 1000 designs
in the past two years alone. Satisfy-
ing widely diversified applications
with unique options drawn from a
still-expanding product line: a family

of synthesizers and converters. And
now, the first all-in-one ADPCM speech
processor, the OKI 6258, which inte-
grates your critical functions on a
single VLSI chip.

To demonstrate its superb ADPCM
sound quality and ease-of-use, OKI
now offers you the 6258 DEMO KIT.
It’s ready-to-go and specially priced
now. For a realtime OKI ADPCM
speech demonstration, call:

800-336-8304 outside California;
800-5R21-4887 in California

SPEECH FUNCTIONS

New
Single Chip
Solution:

OKI’s VLSI ADPCM
Speech Processor 6258.

Highly integrated ADPCM chip, adaptable for
two memory-storage options: either SRAM for
battery power, or DRAM for extended speech
time— up to 16 minutes using OKI’s high-
density SIMM modules.

SYNTHESIS
OPTIONAL
SOLUTIONS
FROM OKI: o
5204
ADPCM
5218
I I
5248
LSI SYNTHESIS WITH 6296
BUILT-IN ROM 6243
6212
ADPCM
SYNTHESIS [ 5205
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N development
St tools too!
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Whether you opt for the
do-everything ADPCM 6258
processor, or select other solutions from
our versatile speech product line, OKI has all
the technical assistance and development tools
you'll need in place. To simplify and support
your implementation, we can provide a complete
prototyping system for editing, SAS-1 Memory
Processor. And for playback demonstrations,
the SAS-2 with built-in amplifier allows audio

review of your programming.

SPECIAL OFFER: Send for OKI's 6258 Demo Kit.

( ) Please send OKI 6258 Speech Processor Demo
Kit(s), complete with 6258 Demo Board (SRAM version),
Microphone and 3" Speaker. Price per Kit is $285.00,
plus $5.00 for shipping/handling: $290.00 Kit/total,
sales tax included. Offer limited to 3 Kits per customer.

Check or money order for $ _ enclosed.
(Sorry, no company purchase orders please)

( ) Send technical data on OKI Speech Product Line.

Name/Title
Company __ -
Address
City State Zip
Tel: ) _ S

Return to: Customer Service, OKI Semiconductor
650 N. Mary Avenue, Sunnyvale, CA 84086. (408) 720-1900.

Offer limited to 3 Kits per customer and expires November 30, 1987. Available only
for U.S.A. and Canada shipment. Please allow 4-6 weeks for shipment.




Gould cell compilers give
you something rarely found

Enough time.

Time to squeeze more functions
onto the die, to create new cells, to tweak
old cells for more performance.Time to avoid
the compromises deadlines can cause. All it takes
is Gould’s EXPERT ASIC™cell compilers and
services.

No compromises. No limits.
Done in no time.

EXPERT ASIC tools create cells in one-tenth the
time. Generate PLAs. Create ROMs and RAMs
with custom word-size configurations. There's
even a new datapath compiler for DSPs coming
soon. And they’ll all work with over 200 existing
digital cells and megacells, including bit-slice yPs.

Circle 116 on reader service card

with complex ASICs.

Even analog functions are easier. Custom filters
can be generated in hours. Op amps, too. It's
like having an unlimited library at your disposal.
And mixed-mode designs have never been
quicker.

For details on EXPERT ASIC tools, call
1-800-GOULD-10. Or write: ASIC Marketing,
Gould Semiconductors, 3800 Homestead Road,
Santa Clara, CA 95051.

Manufacturer of Gould AMI Semiconductors.

=3 GOULD
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Plug-In To Our Network And
Recelve A Free Issue Of...

[.lt]:mnumcalmns

Graw-HE's Magazin o Networks and Communications Techno

If you're responsible for the use, planning, design and 1mplementat10n
of information networks...YOU should be connected to this magazine.

DATA COMMUNICATIONS is devoted 100% to reporting and exploring
developments in digital communications. And it publishes more than
half of all networking information printed in the USA!

In it you will find practical ideas to help you enhance productivity in
your own environment, build more efficient systems, cut costs and
avoid mistakes.

Each issue examines methodologies of computer applications...system
design and optimization...message switching...integrated voice, data
and video...diagnostics, error detection and testing...digitized voice
...common carrier facilities...software and network design...and more.

But don't just take our word for it. Let us send you a free issue to read
and evaluate. Simply complete and mail the postage-paid card adjacent
to this page. We'll send you a copy of the current issue, along with our
invoice for the term you select. If you like what you read, send us your
payment. If not, just write “cancel” on the bill, return it, owe nothing
and keep the free issue with our compliments.

So plug-in to our netwark now...and see for yourself why HIVE
DATA COMMUNICATIONS is recognized as the world’s leading il

networking magazine.
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'MILITARY/AEROSPACE NEWSLETTER

TASK FORCE SLAMS DOD FOR BUNGLING MILITARY SOFTWARE EFFORTS

The Defense Department's efforts in software development are disjointed,
uncoordinated, and lack support, charges the Defense Science Board’s
Task Force on Military Software. The task force reports it ‘‘is convinced that
today's major problems with military software are not technical probiems, but
management problems.” It lambastes the DOD for having ‘‘not provided the
vital leadership needed” in Stars, the Software Technology for Adaptable
Reliable Systems. It complains that Ada, the high-level programming language
the DOD is pushing to make a standard for all military systems, “*has been
overpromised.” It warns that "'the Strategic Defense Initiative has a monumen-
tal software problem’ and that “no program to address the software problem
is evident.” To solve the management problem, the task force urges the DOD
to bring together Stars, Ada, and the Software Engineering Institute under the
Air Force Electronic Systems Division. It also wants representatives from the
three programs and from the Defense Advanced Research Projects Agency's
Strategic Computing Initiative to produce a ‘‘one-time joint plan to demon-
strate a coordinated DOD Software Technology Program.” What does the
DOD have to say? Not much just yet. Officials at the Ada Program office did
not respond to calls, and a Darpa spokesman would say only that the agency
“has no plans to implement any of the changes that the report recommends™
at this point but will take them under consideration. O

EVEN VHSIC FAILURES HAVE TURNED OUT WELL, MAYNARD SAYS

The Defense Depariment’s Very High-Speed Integrated Circuits program is
a success overall, says E. D. “Sonny” Maynard, VHSIC program director
and director of computer and electronic technologies at the DOD. Maynard
says a number of VHSIC nightmares have turned, overnight, into success
stories. Texas Instruments Inc., for example, “had delays with its bipolar
process and fell years behind,” he says. “Now Tl is a big winner, getting its
1760A VHSIC chip into the Advanced Tactical Fighter program.” Honeywell
Inc. *had some difficulty getting its CMOS process on line, but no loss,” he
adds, pointing to Honeyweli’s success as a chip supplier to supercomputer
maker ETA Systems Inc., of Minneapolis. Finally, Maynard says, ‘“‘perhaps the
most used VHSIC chips of all’” are gate arrays and memory parts from
Westinghouse Corp.—even though Westinghouse's other parts never made it
into a single system. *My assessment is that the total effort has more than
achieved the goals that it started with,” Maynard says, disputing criticism that
the program has taken too long to accomplish too little. ““We needed to get
over the idea that we could just use commercial microprocessors.” But as
Phase 2 prototype chips begin to arrive, Maynard has another worry: “‘one of
the trickiest parts of any program is bringing it to conclusion.” O

U.S. AND FIVE NATO ALLIES WILL DEVELOP NEW ANTIAIRCRAFT WEAPONS

The U. 8. and five allies will explore ways to improve shipborne antiaircraft
weapons under an agreement to develop future air defenses for ships
belonging to North Atlantic Treaty Organization members. Canada, the Nether-
lands, Spain, the UK, and West Germany joined the U. S. late last month in
agreeing to enter the exploratory phase of the NATO Anti-Air Warfare Weapon
System Program. The program is aimed at defending NATO ships against
airborne threats, particularly short-range ones such as that posed by anti-ship
missiles. Antiaircraft weapons developed under the NATO program will have
““direct application to the NATO frigate replacement” program, says a U. S.
Navy spokesman, and will be used to retrofit existing ships as well. The
program will be managed by an international program office that will be based
in Washington. O

L S
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Electronics magazine is pleased to offer its readers a distin-
guished, elegant Desk Planner and Pocket Diary Set for 1988
that is packed full of useful information and traveling tips, in
addition to providing you with an easy-to-use 1988 planning
format.

AN
EXEGUTIVE
PLANNER TO
USE WITH
PRIDE.

A great gift idea.

This beautiful book makes an ideal gift for friends and business
associates. It's a gift that people will really appreciate receiving.
Because it’s a gift from you that they’ll use all year long.

Make it personal.
And you can order your name, or the name of anyone you are
giving the book to, embossed in gold on the padded front cover.

Act now and place your order today.

Order your copy today. And copies to give friends and business
associates for the holidays. It’s also a great gift idea for anyone
who travels—or dreams of traveling. Write to us at Electronics
Desk Planner, P.O. Box 5505, Peoria, lllinois 61601.

Or call 1-800-845-3636.

T e e
HERE ARE JUST SOME OF THE GREAT FEATURES.

QUALITY WORKMANSHIP

B Large 8%" x 10%." page size

B Handsome textured cover with padded
front

m 2 silken ribbon markers for easy
reference

| Highest quality paper for smooth
writing capability

m Gilt-edged pages

W Inexpensive personalized embossing

WITH CONVENIENT FEATURES

| Week-at-a-glance appointment guide
with 12-month calendar on each spread
and plenty of room for reminders

m Special 4-page 1988 planner and 4-
page 1989 forward planner for high-
lighting special events

m Easy-to-read 6-year calendar

| Ample room for notes

AND HANDY INFORMATION

m Convenient metric conversion table and
weights and measures table for quick
reference

® Intemational dialing codes

GREAT FACGTS AND TRAVELING TIPS

| 22 beautiful full-color world maps, includ-
ing time zones, air routes and sea routes

m Intemational airports and distances
from key cities

m Detailed guides for 117 countries and
cities, weather, hotels, selected restau-

rants, banks, credit cards, tipping infor-
mation, sight-seeing, and much more

B International entry and exit requirements
| Air distances and flying times between

countries

| Detailed maps of major foreign cities

ORDERING INFORMATION
Prices include cost of surface delivery.
Add local sales tax.

bés‘k Elanner -

& Pocket Diary Set $39.95
Desk Planner only $3195
Pocket Diary only $16.95
Gold Stalil name
oneachitem - $ 4.50
Handiing/Packing per item § 1.50
Gift Box (optional)  § 1.0
OPTIONAL AIRMAIL SURCHARGES
Shipped from_i _Set & Diéry
New York to: Planner Only
Canada  §500 § 350
Central America 8.50 1.50
South America 14.00 2.00

France, England, -
Spain 1400 3.50
Singapore, Japan,

S.-Am Australia ]9.50_ _500

——— {988 Planner ese—

DESK PLANNER AND
POCKET DIARY SET

oy $39.95

All major credit cards are accepted.

To order send check or money order to
Electronics Desk Planner, P.Q. Box 5505,
Peoria, !llinois 61601. Or call toll-free

1-800-845-3636
i+ Electronics
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PROBING THE NEWS

HAS SILICON VALLEY
LOST ITS ZING?

NO, BUT IT'S CHANGING: CHIP COMPANIES NO LONGER LEAD ITS GROWTH

by Jeremy Young

t's showtime in San Francisco, and no

one knows it better than the denizens
of the sprawling technology center a few
miles to the southeast. It’s Silicon Valley
that has given the San Francisco editions
of Wescon their heft, a good bit of their
sparkle, and most of their showgoers. But
this year’s show, from Nov. 17 to 19, may
be a bit subdued—the Valley has been
taking some lumps lately.

Are the days of glory past for Silicon
Valley, where the integrated-circuit
business so central to the high technol-
ogy industries first blossomed, and then
boomed? After the long semiconductor
market slump of 1985 and 1986, after
the chilling blast from the financial mar-
kets last month, will the Valley ever
gestate strong new technology startups
again? Or is its vitality gone?

Media reports of late would have it so,
but rumors of the Valley’s death are pre-
mature. Tremendous innovative and en-
trepreneurial energy still drives the re-
gion. No one would deny the fact that
there are problems in the Valley, proba-
bly foremost among them the struggles
of the U.S. semiconductor industry. And

of business are doing very well (see fig-
ure). Computer businesses, for example,
systems, peripherals, and software look
good. So does instrument manufactur-
ing in the areas of medicine and
biotechnology.

Industry observers expect much of
the growth to come from young compa-
nies, startups, and small companies
growing to successful midsize organiza-
tions. Such companies thrive in Silicon
Valley, most say, because of the kind of
people who live there: intelligent,
skilled, highly motivated people, many
of whom came there to be among their
peers and to enjov the physical sur-
roundings of northern California.

And though October’s stock-market
debacle has left the question of avail-
able capital very much up in the air for
startups, many cite the presence of ac-
tive and experienced venture capitalists
in the valley as one of its prime assets.
Smart venture-capital people also link
their fledgling companies with other
parts of the Valley’s wide network of
support services. This infrastructure
makes Silicon Valley a fertile garden

bed for small high-tech companies that
may well have no equal, anywhere.

Even real estate has its advantages in
Silicon Valley. The cost of housing is
high, but in the last two or three years,
office and plant space has been plenti-
ful, to the point where new companies
could find a place to set up without lay-
ing out much cash, if any at all.
HIGH-TECH SEEDS. Nearby universities
and research institutions also contribute
to the Valley’s technological health and
diversity. Graduates from the engineer-
ing schools seed the Valley with young
talent, and technology developed in aca-
demic and government-backed research
labs often provides the foundation for
new companies building new kinds of
high-tech products.

All of these factors add up to a tech-
nological eritical mass, a hot reactor of
ideas and businesses that, when exam-
ined, shows no sign of growing cold.
The Valley is changing, and its growth
is likely to be more paced in the coming
years, but it is not dying. Founders of
several recently started companies,
when asked, unanimously recommend

in recent years past, so
many companies were

being started so rapidly 50

80

that inevitably, perhaps,
a number got launched
that were too weak, in 0—
terms of concept, man-
agement, or market po-

tential, so some weed- g 30
ing out was required, =z
adding to the bad news g r

that has dogged Silicon
Vallev of late.

But bad press has =
not stopped the Val-
ley’s growth. Strong

N D 1986 (PRELIMINARY)
|

GROWTH IN SILICON VALLEY'S SEMICONDUCTOR
INDUSTRY IS FLATTENING OUT, BUT OTHER BUSINESS
SECTORS WILL CONTINUE TO EXPAND AT A GOOD CLIP

i B 1985
=1, B - 1995 (PROJECTED)

expansion  continues,
although not at the
breakneck pace of the
last decade, and not in
the same sectors of the
industry. The chip sec-
tor may never reach
the prominence it once
held, but other types
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There's a faster way to
verify VLSI device specs.

e
) - —

0,3.!@ V/div

Toradyme J953 VLI tesl oyt oo The fastest silicon debug and characterization—that’s what you get with
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. IG900 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
Hills, CA 91301. Or call (818) 991-2900.

f ERADYNE:

We measure quality.
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THE BU

The ACER 1100. A 386 System for
mini-computer megapower —without

the megabucks

Driven by the power of a
16MHz 80386 microproces-
sor, the ACER 1100 is by far,
the fastest 80386 system
around - at 10% faster than
the fastest machine, to date.
At the price of a standard AT.

Transpose this to your par-
ticular business requirement.
See how tasks - like inventory,
payroll - are over faster than
you can say IBM.

Here today, here tomorrow

And that's just the begin-
ning. The ACER 1100 expands
the limits of today’s compu-
ting — runs US$6
billion worth of ex-
isting software, up
to 300% faster than
standard AT’s. Plus,
the ACER 1100 is an
investment in the
future - this is one
machine that will run tomor-
row’s advanced 32-bit soft-
ware, up to 1000% faster than
the AT’s of today.

With 32-bit architecture,
unique interleaved memory
and a massive expansion abili-
ty, the ACER 1100 speeds you
into the realms of tomorrow.

worldwide distribution network.
Acer. A name synonymous

with quality, reliability, price

performance and advanced

A number-tumbling whiz

The 1100 makes a powerful yet
economical CAD/CAM workstation.

But that’s not where
it ends. Power hungry users
will find the 1100’s generous
storage and lightning process-
ing speed indispensable for
spreadsheet and financial
applications, CAD, CAM,
CAE, software develop-
ment - even artificial in-
telligence applications.

Not to mention
network server needs.

For calculation-
intensive applications,
success is certainly in
the
books.

Success
breeds success

Our commit-
ment to research
and development
has enabled us to
build better, more affordable
machines. Like our ACER
1100-already it is setting
the 32-bit standard for others
to follow.

One more thing. No mat-
ter where you are, we
guarantee after-sales
service through our

From home computers (o super-micros -
meet the Acer team of PC’.

technology. In short, value.
Invest in the ACER 1100. At

the price of a 286, it’s a small
ante that'll pay off in big bucks.

STARTS
HERE

Technical Spedifications

ACER T100B CPU 80386, 4.77/6/8/10/12/16 MHz switchable. Socket for
80387 math coprocessor. 8 slots for 32-bit, 16-bit AT compatible, 8-bit PC
em maximum 16MB. 1FDD, 1.2MB. Microsoft®

tible. RAM TMB, s

® 3.2, GW-| BASI
ACER TI00E As 11008 pIus IWDD 40MB, 28ms.
Microsoft MS-DOS is a register of Microsoft C

PC-AT is a regi

of | ional Business Machines Corporation.

Acer Technologies Corporation
401 Charcot Avenue, San Jose, CA 95131.
Tel: (408) 922-0333. Fax: (408) 922-0176.

Toll-free nos: (800) 782-1155 (CA only), (800) 538-1542.

Acer ¢

A New Word For Value

Electronics / November 12, 1987
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True Grey Shades
at High Speeds

for Less than $5000

Raytheon’s TDU-850. Thermal Display
Unit, produces photo quality images

on an 8%" x 200 ft. roll. The TDU-850
prints 16 shades of grey in less than 20
milliseconds per line; black and white
images at 5 milliseconds per line. Price
per unit from $4950, depending on
interface and application. (Slightly
higher overseas). Discounts for OEM
large volume quantities. Fixed thermal
head assures perfect registration. Reso-
lution better than 200 dots/inch. Direct
thermal techmology requires no toners
or developers. Standard or custom inter-
facing. For details, contact Marketing
Department, Raytheon Ocean
Systems Company, 1847 West Main
Rd., Portsmouth, RI 02871

Telephone (401) 847-8000

Telex 092 7787

Circle 136 on reader service card

Raytheon

An exciting new marketplace of
products and services in full color.

Electronics’ Product Showcase sec-

B Obtain information on new
products

H Find out about new capabilities

B Get a quick look at new
applications

Product Showcase

tion is a fast and easy way for you to:

B Send for new catalogs
B Request product literature
B Get free samples

And if you'd like to advertise your
company’s products or services,
contact Carol Helton, Advertising
Manager, at (212) 512-2143.

Electronics
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HIGH POWER. The 10-member series has
maximum power ratings from 160 to 500 W.

ing 500-W supplies require a 15 or 17-in.
chassis.

The systems can produce high cur-
rent—up to 10 A—regulated auxiliary
outputs either at +12 V or +15 V to run
line drivers, network interfaces, and RS-
232-C outputs, Sposato says. But they
also run up to 70-A currents at +5 V to
power logic and memory devices. That
adds versatility, he says.

Qutputs are regulated to hold line and
load to within +1% of the desired out-
put, a key feature for telecommunica-
tions systems that need tight regulation
at 12- and 15-V levels. Sposato says this
was accomplished with the aid of a mag-
netic amplifier switch, which regulates
the higher voltage outputs.

There are 10 power supplies in the
series, with maximum power ratings
ranging from 160 W for the MTC-163-
0512 and 0515, to 500 W for the MTC
503-0512 and 0515. Todd also offers two
machines at each of the 250-, 350-, and
400-W maximum power levels. At each
maximum power level, the two machines
produce identical low-voltage (+5V) out-
puts, but differ in the two high-voltage
outputs. The 0512 produces either +12-
V or -12-V outputs, while the 0515 sup-
plies produce +15 V and -15 V.

Pricing, in 100-unit quantities, is $154
for the 160-W models, $253 for the 250-
W models, $352 for the 350-W models,
$391 for the 400-W units, and $446 for
the top-of-the-line 500-W supplies.

— Tobias Naegele
Todd Products Corp., 50 Emjay Bivd,,
Brentwood, N.Y. 11717.

Phone (516) 231-3366 [Circle 402]

' MODULE ADDS RAM,
EPROM TO PROCESSOR

The pPak module from Electronic De-
signs Inc. combines 64 Kbits of static
random-access memory, 64 Kbits of ul-
traviolet-erasable programmable read-
only memory, and a microcontroller into
a single package that is pin-compatible
with Intel Corp.’s 80C31 microcontroller.

EDI's 80C31uC microcontroller runs
at 8 MHz, and the pPak’s operation is
directed by an on-board, proprietary-log-
ic control unit. In most applications, the
SRAM is used for data memory and the
EPROM for program memory.

The module’s open architecture allows
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Win with UMC,
Your Only Choice.

Faster + More Reliable + More Cost-effective

UMC is one of the leading advanced IC manufacturers for IBM PC compatible
systems. We supply chips and integrated chip sets to meet the requirements in IBM
PC and PC compatible systems. Our chips plus your design make your systems
faster, more reliable, and more cost-effective.

Planning to conquer the PC system market? Win with UMC is your only choice.

We supply chips for PC/AT, PC/XT main board, display card, FDC card, HDC card,
EGA card, and multi /O card.

I8M, AT, XT, and EGA are regi 4 ks of /s Corp.

LIVIC UNITED MICROELECT RONICS CORPORATION

For more information please contact:

U.S.A. HEADQUARTERS: NMC CORPORATION

: : 3350 SCOTT, BLVD, BUILDING #57 SANTA CLARA, CA. 95054
, ,
Gl el Eil e Sz Car TEL: 408-727-9239 TLX: 172730 NMC SNTA FAX; 408-9700548




Sierracin/Magnedyne SOLVES
Complex Motion Control

The right way.....The first time

There are many ways to design a motion control system that is nearly right. But
when your needs are unique and you want the optimum solution, call SIERRACIN/
MAGNEDYNE at the beginning of your design process. We can sclect from the

thousands of engineered configurations we have on file. Or we can
design a system to suit your special application.

SIERRACIN/MAGNEDYNE serves the needs of the
acrospace, medical equipment, and machine tool industries
and others that are faced with complex motion control puzzles.

We offer motion control devices including motors,

tachometers. servo-amplificrs, and complete systems.

SIERRACIN/MAGNEDYNE's Design Guide helps you

select the optimal configuration for vour needs. Our Design
Guide provides a simple step-by-step method to describe your
application, and only when we understand your needs will we make

recommendations.
SIERRACIN/ MAGNEDYNE: solving

motion control puzzles—the right way—
the first time.

custom drive
electronics

Call or write today for your Design Guide.

Sierracin/Magnedyne
2258 Rutherford Road, Carlsbad, Cdifornia 92008 (619) 438-3321. TWX 91€-322-1391

Circle 141 on reader service card



Once again,
Compaq
raises the standard
of performance
for personal computers.

This time
by a factor of two...




Introducing the two
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The new COMPAQ DESKPRO 386/20"

Last year, we introduced the
COMPAQ DESKPRO 386™ the
most advanced personal com-
puter in the world. Now the world
has two new benchmarks from
the leader in high-performance
personal computing. The new
20-MHz COMPAQ DESKPRO 386/20
and the 20-Ib., 20-MHz COMPAQ
PORTABLE 386 deliver system

It simply works better.

performance that can rival
minicomputers. Plus they intro-
duce advanced capabilities,
without obsoleting your invest-
ment in software, hardware
and training.

Our new computers employ
an industry-standard 20-MHz
80386 microprocessor and so-
phisticated 32-bit architecture.

But to make these two of the
world's fastest PC's, we did
more than just increase the
clock speed.

For instance, both are built
around a concurrent bus archi-
tecture. Two buses—one for
memory and one for peripherals—
eliminate information bottle-
necks, allowing each component



'most powerful PC's
and off.
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and the new 20-MHz COMPAQ PORTABLE 386"

to run at its maximum speed.
Together, they insure the highest
system performance without
sacrificing compatibility with
industry-standard peripherals.
Both computers offer disk
caching. Both offer the most
memory and storage within their
classes. Both let you run soft-
ware being written to take ad-

vantage of 386 technology. And
both run new MS-DOS*/BASIC
Version 3.3 as published by
Compagq. With it, our new porta-
ble and our new desktop can
break the 32-megabyte limit on
file sizes that handcuffs other
PC'’s, allowing you to build files
up to the size of your entire fixed
disk drive.

And from now until December
31, 1987, both computers come
with a free package of new
Microsofts Windows/386 Presen-
tation Manager. It provides multi-
tasking and switching capabilities
with today’s DOS applications to
make you more productive. But
that's just the beginning. To find
out more, read on. '

Lomenar




System Board with 20-MHz Cache Memory Controller

The question wasnt
but how to get the

135-MB Tape Backup

Weitek Coprocessor Board

20-MHz 80386 processor

300-MB Fixed Disk Drive

16 MB of 32-bit RAM

The most powerful personal
computer in the world

The COMPAQ DESKPRO 386/20
is an impressive 50% faster than
16-MHz 386-based personal
computers. Even more impres-
sive is the fact that it's up to 25%
faster than other 20-MHz 386's.
That's because the processor is
just one small part of how the
COMPAQ DESKPRO 386/20
outperforms every other PC

It simply works better.

in the world today and even
many minicomputers.

The big reason is the new
COMPAQ Flexible Advanced
Systems Architecture, which
optimizes overall system
throughput while maintain-
ing full compatibility with

industry-standard peripherals.

It does this by combining an

advanced memory caching
scheme with memory and
peripheral buses that operate
concurrently.

Complementing the speed of
the microprocessor is the new
advanced 20-MHz Intel® 82385
Cache Memory Controller. Like
an efficient secretary that keeps
frequently used information
close at hand, it allows the
microprocessor to operate at
0-wait states 95% of the time.

While one bus handles these
high-speed operations, another
simultaneously handles periph-



how to get to 20 MHz,
most out of 20 MHz.

erals operating at the industry-
standard 8 MHz.

This flexible approach allows
you to dramatically increase
system throughput while pre-
serving your investment in mon-
itors, disk drives, and expansion
boards. It can also accommodate
today's and tomorrow’s most
advanced peripherals without
constraining their performance.

Take options like our new
Weitek™ Coprocessor Board.
Never before offered in a PC,
it can increase the speed of
calculation-intensive, engineer-

ing and scientitic applications
by a factor of six, giving the
COMPAQ DESKPRO 386/20
the performance of a dedicated
engineering workstation at a
fraction of the cost.

Compagq also provides 130-
and 300-Megabytc Fixed Disk
Drives with some of the indus-
try’s fastest access times. And
when used with disk caching
software, they represent the
highest-performance storage
subsystems available.

As tor memory, Compagq
offers 32-bit high-speed RAM.

One tull megabyte comes stan-
dard and is expandable to 16
megabytes without using an
expansion slot. Plus, we in-
cluded the COMPAQ Expanded
Memory Manager. It supports
the LIM standard so your soft-
ware can break the 640-Kbyte
barrier even before OS/2™ is
released.

As tasks become more com-
plex and users demand more
advanced capabilities, Compaq
responds by raising the standard
of performance in personal
computing,.

LOMmPrPAG
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Everyone expected Compag

But no one

Jound for pound, it is the
vorld's most powerful computer

ompagq has long been recog- dreamed that it would offer 100
ized as the world leader in both  megabytes of storage, disk cach-
0386 technology and portable ing, and much, much more.
dmputing. So it isn't surprising Our newest 20-lb. portable
1at we would combine the two. computer goes far beyond an
But no one expected the new 80386 microprocessor with a

OMPAQ PORTABLE 386 torun  handle. It's not just the most

t 20 MHz. And no one even advanced portable in the world.

t simply works better.

Pound for pound, it's the world's
most powerful computer. Period.
Like the recent COMPAQ
PORTABLE III™ which changed
the shape of full-function porta-
ble computing, the COMPAQ
PORTABLE 386 makes no com-
promises. It offers more speed,
memory, storage and features
than any other portable PC. It
runs your current software up to
25% faster than 16-MHz 386
PC's. Beyond that, its perform-
ance in calculation-intensive



0 introduce a 386 portable PC
xpected all this.

applications is increased even
more when you add an optional
20-MHz 80387 coprocessor.

Memory? Get one megabyte
of 32-bit, high-speed RAM stan-
dard or go as high as 10 MB inter-
nally. And like all of the
COMPAQ 386-based PC's, it fea-
tures the COMPAQ Expanded
Memory Manager.

With our high-performance
100-megabyte internal fixed disk
drive, you can actually fit 500 Ibs.
of data-filled pages into a 20-lb. PC,

100-MB Fixed Disk Drive

40-MB Tape Backup

20-MHz 80386 processor

10 MB of 32-bit RAM

2400-baud Hayes-compatible modem

unsurpassed storage for a porta-
ble. If that's too much for you, we
also offer a 40-megabyte model.
We've become famous for build-
ing desktop computer capabilities
into our portables without leav-
ing anything out. The COMPAQ
PORTABLE 386 is more proof. It
has a high-resolution, 640 x 400,
10-inch plasma display; a full-
size, portable enhanced key-
board; two industry-standard
expansion slots in a lightweight,
optional plug-on unit; a choice

51/s-inch 1.2-MB Diskette Drive

between an optional 2400- or
1200-baud Hayes*compatible
modem; a full-size 5Y4-inch 1.2-
MB diskette drive; even an op-
tional 40-MB tape backup.

These features, combined
with the ultimate in portable
performance, make the
COMPAQ PORTABLE 386 the
biggest PC this small.

LomrAa
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Compaq moves you ahead
without leaving you behind.

Compaq offers the most complete
line of high-performance 386
solutions. They all run industry-
standard software and hardware,
protecting the investments you've
already made

At the same time you won't be
left behind when other technolo-
gies become important. Multi-
task with existing applications
using Microsoft Windows/386
Presentation Manager. Add VGA

It simply works better.

graphics if you wish. Run OS/2
when it's available. And now
3'2-inch drives are even an op-
tion for our desktops.

We optimize the most ad-
vanced technology while main-
taining compatibility with the
past, present and future. This
makes COMPAQ PC's a wise
decision for serious business
users. Because at Compagq, we
don't burn bridges, we build them.

See the COMPAQ DESKPRO 386/20
and COMPAQ PORTABLE 386 at an
Authorized COMPAQ Computer Dealer.
And from now through December 31, 1987,
get Microsoft Windows/386 Presentation
Manager free when you buy a 386-based
COMPAQ computer. For more informa-
tion, call 1-800-231-0900, Operator 40.
In Canada, call 416-733-7876, Oper-
ator 40.

Weitek™ Lotus’ Intel’ Microsoft’ MS-DOS?
Hayes' and OS/2™ are trademarks of their
respective companies,

'1987 Compaq Computer Corporation.
Allrights reserved

comraa




Nikkei-McGraw-Hill

Recent Ministry of International Trade and
Industry guidelines and the rising value of the
yen have created a $124 billion market for
U.S.-manufactured electronic products, a market
the likes of which U.S. electronics manufac-
turers have never seen.

In fact, Japan’s commitment to the develop-
ment of supercomputers, 1-megabit DRAM
(dynamic random access memory) chips, DAT
(digital audio tape) recorders, and other
advanced equipment, has the demand for

e A §124,000,000,000 market

instruments at an

e in Japan
for U.S.-manufactured electronics.

from consumer and industrial o
products to electronic components, And the way to caSh an
now's the time for U.S. electronics

manufacturers to cash in.

All that takes is an ad that reaches its target
audience. That's where NIKKEI ELECTRONICS
comes in. Because 67% of all NIKKEI
ELECTRONICS subscribers are high-level
electronics engineers involved in research,
development, and design, experts who consider
NIKKEI ELECTRONICS their business
information source.

Indeed, for a piece of Japan's $124 billion
electronics market, a piece in NIKKEI
ELECTRONICS is all the U.S. electronics
manufacturer requires. That and a good
product is all it takes to cash in.

Exchange rate: US$1=Y145

Media Outline
® Japanese-language publication

® Published biweekly Affiliated Publications
® Available by subscription only Electronics, Data Communications and
® Circulation: 53,062 (Japan ABC) Aviation Week & Space Technology

NIKKEI ELECTRONICS

NIKKE! ELECTRONICS advertisements are handled by sales staff for Electronics magazine.

Western Sales Manager: Paul C. Mazzacano, McGraw-Hill/ San Mateo Office: Jeff Hoopes/District Manager or Rich Bastas/
Electronics, 951 Mariner's Island Blvd., 3rd Floor, San Mateo, CA Regional Sales Manager, McGraw-Hill/Electronics, 951 Mariner's
94404, U.S.A. Tel: 415-349-4100 Island Blvd., 3rd Floor, San Mateo, CA 94404, U.S.A

Costa Mesa Office: Fran Cowen, District Manager, McGraw-Hill/ Tel: 415-349-4100

Electronics, 3001 Red Hill Blvd., Suite 222, Costa Mesa, CA 92626, Stamford Office: Al Liedel, District Manager, McGraw-Hill/
U.S.A. Tel: 714-557-6292 Electronics, 777 Long Ridge Road, Bldg. A, Stamford, CT 06902,
Los Angeles Office: Chuck Crowe, District Manager, McGraw-Hill/ U.S.A. Tel: 203-968-7115

Electronics, 3333 Wilshire Blvd., Los Angeles, CA 90010, U.S.A. Tokyo Office: Tatsuo lto, International Advertising Sales Manager,
Tel: 213-480-5210 1-14-6, Uchikanda, Chiyoda-ku, Tokyo 101, Japan

Englewood Office: Harry Doyle, District Manager, McGraw-Hill/ Tel: (03) 233-8311 Telex: J29902 NKMCGRAW

Electronics, 7400 S. Alton Court, Suite 111, Englewood, CO 80112,
U.S.A. Tel: 303-740-4633




such as breakdown voltage and leakage
current up to 3,000 V. It can handle on
parameters such as forward-current
transfer ratios and safe-pulsed operat-
ing area up to 400 A.

An internal bubble memory holds up
to 16 front-panel setups that can be re-
called by pressing a button. An indus-
try-standard GPIB interface gives it con-
nectivity to other test instruments..

Available now, the 371 costs $19,450.
Tektronix Inc., Marketing Communications
Dept., P.O. Box 1700, Beaverton, Ore.
97075.

Phone (800) 547-1512 [Circle 385]

SCHEMATIC SOFTWARE
DOES ANALOG, DIGITAL

Intelligent Applications USA has intro-
duced Synergist, a diagnostic and sche-
matic capture software program that
can check out mixed analog and digital
circuits from system level or board level
down to individual components.
Synergist now runs on the Symbolics
LISP machine, but the software will be
adapted to the Apollo, Sun, and VAX
work stations within the next year.
Available now, the software license
for Synergist costs $10,000, and soft-
ware support is priced at $1,500 a year.
Intelligent Applications USA, 9841 Broken
Land Pkwy., Suite 206, Columbia, Md.
21046.
Phone (301) 381-6360 [Circle 387]

SURGE ABSORBABLE
DISCHARGE TUBE
FGR CIRCUIT PROTECTION

'\ '”/‘ g =z
» TYPE SA-7K " TYPE SA-180D(3)
e TYPE ® POINT
Broakdown | sulaton Maeur *ie | (1)Usable at wider ambient
Type | Voltage |Ressace GRS ot condition, especially good
L (vioe | (Q) | KA 5004 der high humidit
[sa-80sS 80+10% |10°mn| 10 | 1008 under high humidity.
ca2008s| 200£10% |10%ma 10 1o | \2)Visibility for operation.
SA-80 80+10% |10°mn| 15 | 1004 (3)Compact and easy
SA-140 | 140£10% 10°mn| 15 | 1000 assembly.

SA-200 200+£10% [10°mn| 156 1000 tabl haracteristics
SA-250 250+10% [10°min| 15 1000 (4)Stable c o :

SA-300 | 300£10% (10°mn| 15 | 1000 ® APPLICATION

SA-7K 7000 + 1000V |10 mn 5000

SA-10K 10000+ 1000V |10 mn soo0 | Gomputer circuit.
|SA-180D3) | 180+10% [10°mwn| 25 1000 Communication equipment.
SA-1800(3) s a three electrode discharge tube Home App“ance.

Al tubes can be made dark effect redused types which are avarable . o
upon roquest. D s added 1o the model number, a3 m Sas00ss  Aircraft and Automobiles.

MAIN PRODUCT NEON GLOW LAMP, XENON FLA3H LAMP. RARE GAS DISCHARGE LAMP
MNIATURE : BLACK-LIGHT, UV-LIGHT, FLUORESCENT COLGR-LGHT.

ELEVAM corporation

NO. 17-8 CHUO 2-CHOME OTA-KU, TOKYO JAPAN TEL :03(774)1231-5 TELEX:246-8855 ELEVAM

Circle 153 on reader service card

TOOLKIT HELPS
DATA CAPTURE

The Helios Toolbox software package
from John Fluke Manufacturing Co.
saves engineers the time of writing cus-
tom software for Fluke’s Helios-I data-
acquisition and control computer.

Written in Microsoft Corp.’s QuickBa-
sic, the Helios Toolbox assists in gather-
ing real-time data for parameters such
as temperature, pressure, and flow
rates. It runs on IBM Corp. Personal
Computers AT, XT, and compatibles.
Data can be scanned and logged using
simple one-line statements, and analysis
is speeded by automatically creating
spreadsheets compatible with Lotus De-
velopment Corp.’s 1 2 3.

Available now, the Helios Toolbox
software costs $295.
John Fluke Mfg. Co., P.O. Box C9090, Ev-
erett, Wash. 98206.
Phone (800) 426-0361 [Circle 388]
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QUARTZ CRYSTALS
FOR SURFACE MOUNT

Micro Crystal high quality miniature

quartz crystals for surface mounting

are tailored to advanced microelec-

tronics requirements.

® Mountable by vapor phase or
infrared solder reflow, or wave
soldering at 260° C for 20 sec.

® Available in 16 mm tape, double
pitch, on standard 7”’ reel (up to 1k
pieces per reel)

® Frequency range from 10 kHz to
4 MHz and 8 MHz to 24 MHz.

AAF—— 1 212/505-5340
#WEN——__] ETA INDUSTRIES, INC.

MICRO CRYSTALDIV. OF ETA 35 East 21st St., New York, NY 10010
Circle 176 on reader service card
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Works Hard
Without Breaks.

The new Cardinal KB635 membrane keyboard goes
wherever the work is—even into hostile environments that
cause full-travel units to take frequent breaks for
cleaning and service. For industrial controls, robotics,
laboratory use, remote data entry, public access—
wherever you need reliable, full-featured performance—
Cardinal KB635 keyboards keep you on-line.

IBM compatible. A built-in auto-configuring
capability allows you to plug in directly to IBM PC, XT, AT
and “clones”. No special wiring or Interfaces. And Cardi-
nal KB635 keyboards give you all the keys and functions
of a full-travel keyboard, so you're ready to go to work
immediately.

Tough but easy to use. Rugged flexible-membrane
key switches feature finger-positioning overlays for posi-
tive feel and light-touch response. Dust, dirt, and other
contaminants that can foul and “short” a full-travel
keyboard can be quickly removed from the flat membrane
surface with a simple wipe. Anodized housings resist
corrosion and wear. And large, easy-to-read keypads are
color-coded by function for easy operation—even in
dimly-lit locations.

Call 800-722-0094 for more information or to order.
Or write: Cardinal Technologies, Inc., 1827 Freedom
Road, Lancaster, PA 17601.

1BM and PC, PC/AT, PC/XT are registered trademarks of Intemational Business
Machines, Inc.

e

S“We’re looking
for retired
managers who
want to get

back into
action.”

I'm a volunteer supporter of the International |ESC leads the field 11 this kind of work, We've
Executive Service Corps, a not-for-profit or-  done over 9,000 projects in 8t countries. We
ganizahon with a vital rmission. could have a project that's just nght for you

We send retired U.S. managers overseas For more information, send this coupon to
10 help businesses in developing countries,  Harold W. McGraw, Jr., Charman, McGraw:
which often respond by increasing their Hill, inc.. PO. Box 10005, Stamtord. CT
wmports of U.S. goods. In fact, developing 06904-2005

countries consume about 40 percent of
U.S exports

{ Dear Mr McGraws ich me more about ng an }
As an IESC volureeer, you would not ) s co |
get a salary. But you would get ex: Ik |
penses for you and your spouse, plus v | |
aworld of personal satisfaction Zann\y | [
1|§B I |
N 7
N B !
m
Bix International Executive Service Corps
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THE 1987/88

Electronics
Buyers’ Guide

Order your copy today for the industry’s most often-
used directory:

® [t's three directories in gne easy-to-use volume.
® Includes more than 4,000 product listings. (approx. 700 pages)
® Contains over 5,000 company listings (approx. 400 pages) including:
® Company hame, address and phone number.
® Name and title of contact for sales information.
® Number of engineers at plant and number of employees.
® Annual dollar sales volume.
@ Local sales offices and manufacturers representatives.
® Local distributors.
@ Instant referral to company’s advertisements.
® Offers FREE current catalog retrieval service (approx. 1300 catalogs)

Price:
Send order with payment 10 "
$50 USA & Canada Regnatera ol
o4
$75 elsewhere (surface mail) Electronics Buyers’ Guide :n '
$90 elsewhere (air mail) 1221 Avenue of the Americas, N.Y.. N.Y. 10020
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Wandel & Goltermann
Electronic Measurement Technology

[SPECTRUM ANALYSIS] 124.400 000 O MH=z FSTART
127.300 000 0O MH=z FSTOP

CURSORE [-22.80dBm /[125.1154 000 0 [MH=z
RELF |—-62.80dB /| 1.j160 000 0 |MH=z
REFERENCE

|r . ] I 1 —10.00dBm

i

SCALE
100dB

RBW 30kHz
AUTO OFF

VBW 1. SkHz

] @O ma
. ORea o
SR

124.500 000 0 MH=z

The SNA-1/01’s favourable price and
high measurement speed is a double
guarantee for economical testing.
Simple #:digital- and stanalog-parameter

i M for9 )

& Spectrum analysis | oz ey
- n f th ,d. t I . )

difficult? 1o 0 S S e avrsr

Synthesiser accuracy for all frequency

N t 'th th SNA 1 ' points on the x axis.

0 WI e =1 Auto cal facility gives the SNA-1 the
accuracy that has established the repu-
tation of our level meters.
Resolution0.1Hz, 0.01dB. Display range

1dBto 100 dB.

Wandel & Goltermann, VMW, Postfach 1262, D-7412 Eningen
Fed. Rep. of Germany, Tel. +(49) 7121-86-0, Tix. 723833
| woutd like the following:

(] A free SNA-1 colour brochure

{3 A visit from a W&G sales engineer

Name

Company
For USA contact: 5
WG Inc.,RTP,NC 27709,Tel.919-9415-730 SlEs) S

Town 5
For Canada contact: ]
A5G Inc., Scarborough Ont. MIR 381,Tel.416-2917-121 SRl E 7394 KE

Circle 157 onreader service card



FAST TURNAROUND
E-BEAM MASK-TOOLING

AND IC CUSTOM

DESIGN SERVICE

IN HONG KONG

I. MASK-TOOLING SERVICE

As the ONLY Mask House in Hong Kong, with Class 10 standard Clean
Plant and JEOL-JBX-6AIl E-Beam System, PMC has been suppling high
quality VLS| photomasks to the IC manufacturers and LCD factories at quick

turnaround time and excellent price.

CAPABILITIES
1. Substrate

Size: 3x3x0.060, 4x4x0.060, 5x5x0.090, 6x6x0.090 (inch)
Chromium Film: High reflective & Low reflective
Substrate: HOYA LE30, 5 micron flatness, or quartz plate

2. Line Width Control & Standard Deviation
1 micron = 0.1 micron
2-6 micron = 0.20 micron
6-10 micron = 0.30 micron

3. Layer-to-layer Registration % 0.15 micron

4. Defect Density
Size of defect: over 1.5 micron
Density: under 0.5 defect/sq.in.

5. Turnaround Time: less than 1 — 2 weeks

6. Acceptable PG Format:

GDS II, PG3000, PG3600, JEOLO1, MEBES, ELECTROMASK

. IC CUSTOM DESIGN AND GATE ARRAY DESIGN SERVICE
CAD {Computer Aided Design) system composes of VAX 750, Mentor Graphics
DN 550 chipgraph station software package are all available for service.

. WAFER FOUNDRY SERVICE

PMC can arrange local IC manufacturers for silicon foundry service.

FOR MORE DETAIL, PLEASE CONTACT

PRCIFIC
MICROELECTRONICS

LTD. xFXABFARAS

Circle 158 on reader service card

Suite 105, Estate Centre Bldg.
19 Dai Cheong Street,

Tai Po Industrial Estate,

Tai Po, Hong Kong

Tel.: 0-6580802

Telex: 48623 PMCTP HX
Cable: 1333

liters

dc to 3GHz
from $9.95

. Jow pass and high pass filters
. rugged one-piece design
. pin and connector models

Immediate Delivery
call or write for Free 64 page guide

- - - -
[ Mini-Circuits
A Division of Scientific C C 0
P.O. Box 166, Brooklyn, New York 11235
(718) 934-4500
Domestic and International Telexes:
6852844 or 620156

158  Circle 177 on reader service card

v lic and RS-422 IEEE
Y RS-232 & RS-422/IEEE converters

A Parallel (Centronics)/IEEE converters

v Modem/IEEE converters

V Digital /0 (BCD)/IEEE converters

V Macintosh/IEEE controllers

V IEEE chronometers (/1) yr. hattery backup)
V IEEE expanders (control up to 30 devices)

V IEEE hardware & software for Lotus 1-2-3®

and Asyst

Call or 1
send for

your FREE el |
Technical Guide products are

backed by a 30-day
money back guarantee
and u two year warranty

lDJ[@Ch (216) 439-4001

23400 Aurora Road * Cleveland, Ohio 44146

DUAL-SPEED LAPTOP
WEIGHS 10 LBS.

The Snap 1+1 modular laptop computer
from Datavue Corp. offers switchable
clock speeds of 9.5 and 4.77 MHz and a
20-Mbyte internal hard disk drive but
weighs less than 10 Ibs.

The computer’s front module contains
the keyboard, screen, and input/output
ports as well as a battery and 512
Kbytes of memory. The rear module
contains the disk drives, 640 Kbytes of
memory, a battery, and an expansion
slot.

The front and rear modules can be
separated to make portability easier.

Available now, the Snap 141 laptop
costs $2,295.

Datavue Corp., One Meca Way, Norcross,
Ga. 30093.

Phone (404) 564-5555 [Circle 354]

VISION COMPUTER
RUNS ON 80386

Intelledex Inc.’s Intellevue 386 Vision
Computer runs up to 20 times faster
than software-based competitors thanks
to a 16-MHz Intel Corp. 80386 processor.

For an additional performance boost,
the board-level vision system also incor-
porates an Intel 80387 math coprocessor
and zero-wait-state memory. The system
executes pattern matching independent
of linear or nonlinear changes in light
intensity and contrast.

It also has a windowing function in
which six image buffers can be viewed
as a contiguous image. Source and tar-
get windows are definable across the
boundaries of the individual buffers.

Other functions include nonlinear ar-

ray processing, binary morphology,
edge-vector transforms, and connectiv-
ity analysis.

Four camera ports are provided with
standard RS-170 camera interfaces that
allow users to select from a number of
camera manufacturers. A calibration
system automatically compensates for
nonorthogonal cameras.

Available now, the single-layer board
costs $11,900 with delivery in 60 days.
Intelledex Inc., 4575 SW. Research Way,
Corvallis, Ore. 97333.
Phone (503) 758-4700

[Circle 355]

Circle 178 on reader service card
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Eo duct Sho

WCAse

New and Current
Products Presented
by the Manufacturer

To advertise call Evelyn Schmidt, Advertising Manager (212) 512-6606

LOW COST LINEAR IC TESTER M-750

Provides DC/AC functional test and param-
etric measurement for most operational
amplifiers and voltage comparators. “GO/NO
GO functional test, checks DUT's closed loop
stability, level swings and gain bandwidth.
4Y2-digit auto ranging, auto unit display offers
fast and easy measurement up to ten different
parameters. RS-232C & IC handier interface.
Price: $2,495

Information Scan Technology, Inc.

487 Gianni St., Santa Clara, CA 95054
(408) 988-1908

INFORMATION SCAN

TECHNOLOGY, INC. CIRCLE 242

Il i

T = Secee

6809 SINGLE-BOARD COMPUTER

6809 MPU, 2 serial ports, 4 parallel ports,
RAM, EPROM, real-time clock, watchdog
timer, 44-pin 45" x 6.5” PCB
EXPANSION MODULES: RAM, EPROM, CMOS
RAM/battery, analog /O, serial I/O, paratiel 1/O,
counter/timer, |IEEE-488, EPROM programmer,
floppy disks, cassette, breadboard, keyboard/
display.
Wintek Corporation
1801 South Street
Lafayette, IN 47904-2993
(317) 742-8428 or
(800) 7426809

WINTEK CORP. CIRCLE 236

EXORbus™ COMPATIBLES?
OF COURSE!

EXORbus compatible, 6800/6809 family of
micro modules for use in process control, pro-
duction automation, materials testing and
data acquisition systems. The 9636 64K Non-
VolatileMemory Module is $185.25 each at 100
pieces. Uses 8K X 8 EPROMS or RAMS. Take a
look at our 1987 Catalog, **Everything for the
EXORbus”. Contact Creative Micro Systems,
3822 Cerritos Ave., Los Alamitos, CA 90720.
(213) 493-2484

CREATIVE MICRO SYSTEMS CIRCLE 226

MACINTOSH PRODUCTS FOR
SCIENTISTS A

LabVIEW — Graphical Software Construction
System for instrument control and data
acquisition

Data Acquisition for Macintosh Il —

A/D, D/A, DIJO, DMA, Timing/Triggering
IEEE-488 Interfaces — For entire Macintosh
series

N s TRuMETs~ Sl
FREE Catalog
12109 Technology Blvd. 800-531-4742
Austin, Texas 787276204 512-250-9119

CIRCLE 250

s \‘i\\l\\}\\tﬂ\l\l\h\\\\l\\\'x\

PC-RISC SYSTEM: 40 MIPS

Fill your PC/XT/AT with 1 to 6 PC4000 boards
fora hlgPh speed PC-RISC System and get up
to 40 MIPS in your PC ¢ Paratliel operation » V2
MByte per board ¢ Each PC4000 is more than
2 x speed of VAX 11/780 or 68020 » NC4016
RISC Engine CPU ¢ C(K&R), Assembler &
Forth available « Comes w/ dev software 2
weeks delivery ARO e From $1,295

Silicon Composers, 210 California Avenue,
Suite |, Palo Aito, CA 94306 ¢ 415-322-8763

SILICON COMPOSERS CIRCLE 202

TN AT 7%

INIAS 28

T - L

HERE IS AMAZING PROGRAMMING
POWER

* Three Levels of Programming Power
- 28U UNIVERSAL; 28L LOGIC; 28E EE/EPROM
* Over 900 devices from 24 device manufacturers
- PLO's, EPLDS, EEPLDS, EPROMS, EEPROMS,
MICROS, BIPOLAR PROMS.
* No sacrifice in performance
- Vector testing with register pre-load, check
summing, with a footprint smaller than this page.

Inlab Inc. 1-800-237-6759, {303) 460-0103
2150-1 West 6th Avenue, Broomfield, CO 80020

INLAB INC. CIRCLE 273
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SCHEMATIC CAPTURE TO PCB LAYOUT
$695.00

Before buyims; EE Designer, FutureNet, PCAD,
or separate Schematic & PCB editors, check
our one CAD Total Solution. Schematic/PCB
editor supports 15 hierarchy levels, 50 layer,
auto parts package, rat's net, rubber banding,
1 mil resolution, unitd trace widths, GN
plane, etc. Optional Auto-Router and GERBER.
$75.00 for 30 day evaluation. Interactive CAD
Systems, 2352 Rambo Court, Santa Clara, CA
95054. (408) 970-0852.

INTERACTIVE CAD

SYSTEMS CIRCLE 244

ug e e J
ui0o o101

NEW FULLY INTEGRATED CAD/CAM

Douglas CAD/CAM Professional System was
created for the serious circuit board designer
with full integration of layout, schematic
capture and autorouting. The software runs on
the Apple Macintosh, supports color and
unlimited muitilayers. Output is to printers,
pen plotters and photoplotters. Layout $1500,
Schematic $700, Autorouter $700. Douglas
Electronics, 718 Marina, San Leandro, CA
94577 (415) 483-8770

DOUGLAS ELECTRONICS CIRCLE 202

COMPUTER PRODUCTS “EA” SERIES
1.8 WATT DC/DC CONVERTER

* Industry Standard 1 x 2 x .38” Package ® 5V
Input e 12 @ 60 mA or + 15 @ 60 mA Output
* Regulated e Isolated ¢ Short Circuit Protec-
tion ¢ Ideal for RS232 Interface ¢ Cost Effective
On-Board Point of Use Regulation ¢ Available
from Stock  For More Information, 617/268-1170.
Computers Product, Stevens-Arnold Division,
7 Elkins Street, Boston, MA 02127.

COMPUTER PRODUCTS CIRCLE 234

Universal Linker, Librarian

PCIMS DOS, VAX VMS, UNIX

* Fast Version 2.2
* Conditional assembly
* Binary or ASCI| Hex file output
* New expanded Manual
* Powerful macros
* Relocatable or absolute code
ENERTEC INC, 19 Jenkins Ave.
Lansdale, PA 19446
telex 4948709

CIRCLE 208

215-362-0966
MCHN

BUGS IN YOUR CIRCUIT?

Wasting time wrappinq_, unwrapping, cutting
traces, bending leads? Test your ideas quickly
and easily with the DIP ISOLATOR. Isolate

.any pin of a DIP IC. Use test points for

rewiring. Use with emulator probe te turn off
unwanted interrupts, resets. Sizes from 6 to 64
pins. Prices from $22.75. Beta Automation Inc.
3541 Old Conejo Rd., Newbury Park, CA 91320.
805/499-5785.

BETA AUTOMATION CIRCLE 253

COMPUTER PRODUCT “ES” SERIES
15 WATT TRIPLE OUTPUT DC/DC
CONVERTER

* Wide Input 9 to 18, 18 to 36 or 36 to 72 VDC
Three Output Combinations 5/ + 12, 5/ + 15 and
5/ £ 12/ -5 o Efficiency to 82% e Ideal for Bat-
tery Applications Requiring Low Noise Analog
and Digital Output ¢ Available From Stock
For More Information, 617/268-1170, Computer
Products, Stevens-Arnold Division, 7 Elkins
Street, Boston, MA 02127.

COMPUTER PRODUCTS CIRCLE 232

r-l---------------------------1

Product Showcase Order Form

Name
The best value for your advertising dollars. Fora 1/9 page ad, here’s all you have to do:
1) Send a 35mm color transparency of your product. (Black and white glossy Title .
photos are also accepted.)
2) Include 10 lines of typed copy, no more than 43 characters to a line. (Include Company
spaces between words and punctuation in your character count.)
3) Write a headline of 32 characters or less. Address
4) We do all the rest. No preduction charges.
5) We also accept camera-ready art. Ad size: 2'” wide x 3%" deep. city
1x §750  7x ST15  18x seo0 e Z
3 $735 12x $645 25x $570 -

Send this form with material to: Carol Helton, Electronics magazine, Product Show-

case Advertising Manager, 1221 Avenue of the Americas, 42nd Floor, New York, NY

10020. (212) 512-2143

Electronics

L - - - - - - - - - - - - - - - - - - - - - - | - - - - - J
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IEEE-488

|EEE-488, PARALLEL, and SERIAL
PORTS PLUS 4M BYTES of MEMORY
® Control any instrument. RS232 or '488.
® 4Mbytes of extérided/expanded memory.
® Software library and memory manager.
® High speed DMA. Risk free guarantee.

99 South Bedford St.

Burlington, MA. 01803

FREE demo disk. Call (617) 273-1818
CIRCLE 206

Capital Equipment Corp.

GANG/SET EPROM
MULTIPROGRAMMER™
just $695.00

BYTEK GANG WRITER is a production pro-
grammer. Duplicates up to 8 devices, optiona!
16 devices. Copies up to 4 different masters
simultaneously, optional 8 masters. Programs
all EPROM/EEPROM incl MegaBit Devices. 1
Yr Warranty. Call:now for (EjPROM/PLD Muiti-
Programmer catalogue. 800-523-1565, BYTEK
CORP., 1021 S Rogers Cir. Boca Raton, FL
33487, In FL: (305) 994-3520

BYTEK CORP. CIRCLE 215

INTERCONNECT COMPONENTS

Mill-Max is America’s leading source for “loose
piece” interconhect components:

¢ PCB pins * custom-designed parts

* pin receptacles ¢ ATE fixture pins

¢ solder terminals ¢ IC socket pins

¢ wrapost receptacles & terminais

For their free catalog and design guide write

Mill-Max, 190 Pine Hollow Road, Oyster Bay,
NY 11771, (516) 922-6000.
MILL-MAX CIRCLE 258

$995 EE DESIGNER™

CAE/CAD Integrated Software Package. At
only $995, no electrical engineer can afford to
be without this end-to-end circuit design, sim-
ulation & PCB layout tool. Offers features of
Schematic Capture, Circuit Simulation & PCB
Layout. AutoRouter package available for
additional $995. 30 day money back guarantee.
Call 1-800-553-1177. Visionics Corporation,
343 Gibraltar Drive, Sunnyvale, CA 94089,

YOUR

AD
HERE

PRODUCT SHOWCASE GETS RESULTS

Use this section 10 boost sales, introduce new pro

ducts, test new markets, ofter free samples. distrib-
ute catalogs and product information, and generate
new leads. Get full color impact at now extra cost
and a high response at a low cost per inquiry

Electronics’ readers turn 10 the Product Showcase
n every 1ssue 10 make quick decisions on what to
buy. Your ad will be read by more than 131,000 key
design engineers worldwide

CAPTURE YOUR IMAGINATION
FREE DEMO DISK

Introducing A New Standard in Computer
Automateg Design For Engineering Profes-
sionals. Imagine using a schematic capture
program that's faster than any other. A program
complete with two layer menu, real time object
editor, error checking, and complete Post proc-
essing. Finally, imagine: all this for afraction of
what you would expect to pa¥ for other CAE
Software. The Schema family of Integrated CAE
solutions. Call 800-553-9119 or 214-231.5167.
1210 E. Campbell Rd., Richardson, TX 75081.

VISIONICS CORP. CIRCLE 209 ELECTRONICS CIRCLE 275 OMATION INC. CIRCLE 223
r - - - - ] - - - - - - - - - L ] - - ] - ] - - -y - ] - - - 1
. Prod d ,
, Product Showcase Order Form _ :
I Thebestvalue for your advertising dollars. For a 1/9 page ad, here’s all you have to do: ]
i 1) Send a 35mm color transparency of your product. (Black and white glossy Title 1

photos are also accepted.)
1 2) Include 10 lines of typed copy, no more than 43 characters to a line. (Include Company 1
spaces between words and punctuation in your character count.)
] 1
I 3) Wnite a headline of 32 characters or less. Adoress I
4) We do all the rest. No production charges. _
I 5) Wealso accept camera-ready art. Ad size: 2'4" wide x 3%" deep. city 1
1 ; ]
§750  7x $715 18« $600 S w :
3x $735 12x $645 25x $570 - '
g ——= i
[ Send this form with material to: Carol Helton, Electronics magazine, Product %om 1
case Advertising Manager, 1221 Avenue of the Americas, 42nd Floor, New York, H
I 10020. (212) 512-2143 E|eCtl’0nICS 1
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1024-BIT SERIAL CMOS EEPROM

The 93C46 is a CMOS EEPROM configured as
a 1K bit serial access, 64x16, 5 volt only. The
device draws only 3 milliamps max. active and
100 microamps in standby. For applications
requiring up to 10,000 eraselwire cycles per
register. The 93C46 is in stock at all Marshall
Industries locations. Pricing is $1.66 each for
100 pieces. International CMOS Technology,
Inc., 2125 Lundy Av., San Jose, CA 408/434-06/8.

INTERNATIONAL
CMOS TECH. CIRCLE 217

EMULATORS 8051/52, 8031, 80C31, 8032,
8344, 80C452, 80C152, 80535, 80C451

* IBM PC plug in boards o 64K emulation
memory = 16MHz full speed Real Time Emula-
tion « Command driven User Interface with
static windows « Advanced trace capabilities
« 16K trace buffer « Powerful Macros » Supports
PL.M-51, C51 « Symbolic debugging « Prices:
32K 8031 $1790, 4K Trace $1495. FREE DEMO
DISK! CALL NOHAU CORP., 51 E. Campbell
Ave., Campbell, CA 95008. 408/866-1820.

NOHAU CIRCLE 211

Z-LINE® POWER DISTRIBUTION &
CONTROL SYSTEMS

A/C POWER DISTRIBUTION AND CONTROL SYSTEM
MODEL TPC 115-10A MTDTM, SPACE SAVER DESIGN
FOR CLEAN POWER UP WITH MULTIPLE TIME
DELAYTM PREVENTS HIGH CURRENT INRUSH BY
SEQUENCING YOUR COMPUTERS POWER UP.
FILTERS A/C LINE VOLTAGE AND PROTECTS YOUR
SYSTEM FROM VOLTAGE SPIKES AND SURGES.
PRICED FROM $422 TO $296. TO ORDER CALL (714)
540-4228 FAX (714) 641:9062 OR WRITE PULIZZI
ENGINEERING, INC., 3260 S. SUSAN ST.,, SANTA
ANA, CA 92704-6865

PULIZZI
ENGINEERING, INC. CIRCLE 222

IBM COMPATIBLE RS232 EASI-DISK
3% "15%" FLOPPY DATA STORAGE &
TRANSFER SYSTEMS

,’

Information Transfer to/from Non IBM Com-
patible Systems to/from IBM and Compatl-
bles: (Over RS232 Interface or 488 Interface).

Reads & Writes IBM PC/MS DOS Disks
RS-232C1/0/488

Ru%?ed Portable Package/Battery Option
ASCII or Full Binary Operation

Baud Rates 110 to 38.4 K Baud
Automatic Data Verification

Price $895 in Singles - OEM Qtys. Less.

28 other systems with storage from 100K to 35 megabytes.
Analog & Digital Peripherals, inc.

m 815 Diana Drive  Troy, Ohio 45373
| 513/3302241  TWX 810/450-2685

FLOPPY DATA STORAGE CIRCLE 214

Analog Circuit Simulation
A full featured SPICE based simulator runs on
the IBM PC with interactive Input and Output

These wave-

forms show an
VOLTAGE IS_SPICE

analysis of a

power supply
snubber.

Intu_Scope was
used for display

and computation
POWER
t of power and
energy. The

— output shown
ENERGY used an

Intu_Scope
plotter utility
PRE_SPICE, $200.00: interactive control, Monte Carlo
Analysis, Optimization, ibraries and p luati

IS_SPICE, $95.00: Performs AC, DC and T y
Intu_Scope, $250.00: Displays, manipulates and plots data.
rams are not copy protected, come with a 30 day mo
m guarantee and require PC with 640K RAM, fixed dln:ky,
coprocessor and CGA or EGA or Hercules graphics.
= P.O. BOX 6607
San Pedro, CA 90734-6607

inf‘u;oﬁ Tele: (213) 833-0710

INTUSOFT

CURRENT

CIRCLE 229

NEW STATIONARY INPUT —
MOUSE-TRAK

* The space saving input device that emulates
both Microsoft and Mouse Systems RS-232
mice. * With a single connection to your
computer, no power supply is needed. o
MOUSE-TRAKs ergonomic design puts com-
plete control of cursor and input at your
fingertips. ® Speed control allows the user to
toggle the resolution with a 4:1 ratio. * User
defineable keys adds versatility and comfort.
For Further Information, Contact: 1303 Colum-
bia, Suite 217, Richardson, Texas 75081

THE IPC-SBC8B DEVELOPMENT ANO CONTROL SYSTEM

WRITE IT — RUN IT — ROM T
Asingte board computer development and control system that
is so simple to use, you will de developing applications pro-
grams the first day!
* Choice of Basic or FORTH  * Onboard EPROM progcammer for
in RGM complete program development

* Bchannel. 8 bt analog 1o * RS-232 termina! and paraiel
digital converier printer port for program entry

* Two @ bit input ports * 7 current sinking outputs rated
Two B bit output ports at 500 mA,

* Tume of day * Up to 2 K of user memory

* 8088 16 bit uP

* Low Cost
$59 1 1000
MasterCard and Visa accepted
Vests Technelegy. inc. 7100 W. 44th Ave. Suite 101

BRIDGE RECTIFIERS AND
HV DIODES AND ASSEMBLIES

Thousands of stock items are shown in the
mini-catalog. HV diodes, silicon bridges packs,
assemblies, cartridges, solid-state rectifier
tubes are illustrated. They feature power to
100 amps, all voltages, with standard fast and
superfast recoveries (to 50 NS). Many case
styles, terminations, and custom designs
available. Electronic Devices, Inc., 21 Gray
Oaks Ave., Yonkers, NY 10710. (914) 965-4400.

(214) 234-5366 Wheat Ridge, CO 80033 (303) 422-6068 FREE COPY
ITAC SYSTEMS, INC. CIRCLE 237 CIRCLE 246 ELECTRONIC DEVICES CIRCLE 203
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Advertisers Index

Acer Multitech
Advanced Interconnections
Advanced Micro Devices

b Aerovax Mallory
Altera
American Automation
Analog & Digital Periperals, inc.
AT&T Technology
Apex
Applied Microcircuits
Avis

* Bayer AG
Beta Automation, Inc.
Brooktree Corporation
Burr Brown Corp.
Bytek Corporation
Cadnetix
California Scientific Software
Calmos Systems, Inc.
Capital Equipment

b Cardinal Tecnologies
Cherry Electrical Products

1 Cinde Costa Rican Investment
Compaq Computers
Computer Products
Creative Micro Systems

* Cypress Semiconductor
Daicet Chemical
Data Communications
Data Translation

1 Digital Equipment Corporation
Douglas Electronics

1 DuPont
Edge Computer Corp.
Electronic Devices
Elevam Corporation
Emulation Technology
Enertec, Inc.
ETA Industries

- Feller AG
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Optical Electronics, Inc. 160
P-Cad 47
Pacific Microelectronics Co,, Ltd. 158
Pearson Electronics, inc. 46
* Philips Elcoma 64-65
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Pro Lib 160
Pulizzi Engineering, Inc. 163
Raytheon Ocean Systems Co. 136
Recortec 160
Robinson Nugent 50-51
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= For more information of complete product line see
advertisement in the latest Electronics Buyers Guide
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4170 Ashford-Dunwoody Road N.E.
(404) 252-0626

Boston, Mass. 02116:
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POSITIONS WANTED

Electronic Engr, for hire. Microprocessor
based designs, controls, telecom. Contract
or per diem. Mr. Barry Masel. 718-
476-1516.

SPECIAL SERVICES

Overseas — 75 Countries — Interviewing

now. All Fields — for Conn. interview. Send

COMPUTER

MARKET PLACE

resume: Global Services, (O) Clinton, CT
06413. Transportation not paid to Connec-
ticut.

Confidential Design, prototype, short pro-
duction run services. CAD PCB layout.
Micro-P Control Systems, Interactive Video,
Smart House, Telecom. Communications
Systems Labs, 23 S. Kam Hwy, #206,
Wahiawa, HI 96786 Telex 6502990026MCI
or Toll-Free 800-521-1364.

Hardware and software development and
in-house consulting in the following areas:
Microprocessor based products, interactive
video, machine controllers, video, video
overlay, PC and PC/AT based systems. Ap-
plied Computer Techniques, Inc. 3914 De-
kalb Dr., Orlando, Florida 32809. (305) 851-
2525, Incorporated 1978.

Professional Services in Design, Proto-
types, Low Volume Production and SMT de-

100Mhz Logic Analyzer Card

For PC/XT, PC/AT Monochrome &
Color Card Systems

-24 Channels at 25Khz - 25 Mhz $1199
-6 Channels at 100 Mhz
-Internal Clock up to 100Mhz
| -External Clock up to 25Mhz
-Threshold Voltage TTL, ECL,
or vanable from -10 to +10v
-Totally Software Controlled 4
-All Software Included )

PAL/EPROM Programmer Card
For PC/XT/AT Systems

-Programs All 20 and 24 Pin
MMI, NS, TI PALs
-Programs Eproms from 2716
o 27512 and 27512A
-Software Functions Include:
Read, Write, Verify, Protecl,
$399  Eqi, Print, and File Save

and Load of Program.
-All Software Included

CALL NOW FOR ORDERS

AND TECHNICAL INFORMATION (201) 994-6669

Link Computer Graphics, Inc. 4 Sparrow Or.,

Livingston, NdJ 07039

signs. Flexible Fees. Dan-Mar Electronics.
301-252-5414.

INVENTIONS WANTED

SPICE upyour PC

Z/SPICE  professional circuit simulation
Full version $300 Student version $79

ZT E C 6745 Lindley Ave., Reseda, CA 91335
(818) 609-8948

Inventions, ideas, new products wanted! in-
dustry presentation / national exposition.
Call 1-800-288-IDEA. Canada, 1-800-528-
6060. X831.

SPlC Circuit Simulation
8/16/32 bit PC's

PC too slow? Need > Mgxmem?

Northern Valley Software

28327 Rothrock Dr. R.P.V.,CA.
(213) 541-3677 90274

TO ANSWER BOX NUMBER

RELIABILITY PREDICTION
SOFTWARE
ARE YOUR PRODUCTS RELIABLE?

ADS: Address separate en-
velopes (smaller than 117 x 57)
for each reply to:

RelCalc 2 automates MIL-HDBK-2 170 on your I1BM PC!
Very easy to use. Demo package $25.

T-CUBED SYSTEMS 31220 La Baya Drive, #110
(818)991-0057 Wesllake Village, CA 91362

Box Number (As indicated)
Classified Advertising Depart-
ment

Electronics

Post Office Box 900, NY 10108

HOT LINE
To place your
Computer Software Ad

Call llene Fader
212-512-2984
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sformers

3 KHz-800 MHz
over 50 off-the-shelf models

from $295

Choose impedance ratios from 1:1 up to 36:1,
connector or pin versions {plastic or metal case built
to meet MIL-T-21038 and MIL-T-55631 requirements*).
Fast risetime and low droop for pulse applications;

up to 1000 M ohms (insulation resistance) and up to 1000V
(dielectric withstanding voltage). Available for

immediate delivery with one-year guarantee.

Call or write for 64-page catalog or see our catalog in
EBG, EEM, Gold Book or Microwaves Directory.

‘units are not QPL listed

finding new ways
setting higher standards

[ JMini-Circuits

A Division of Scientific Components Corporation
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500
Domestic and international Telexes: 6852844 or 620156

C71 Rev. A Circle 901 on reader service card





