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reality. In less than 11 months. the new TURBOchannel I/O interconnect to
LSI’s proprietary LR3220 read-write buffer  the desktop, for under $15,000.

performs memory write operations at the If youd like to write the next chapter in
CPU clock rate, practically eliminating the the workstation wars, call us. We'll help you
bottleneck between the CPU and main quickly turn your technology into a best seller.
memory. Boosting the processing power
of the DECstation 5000 workstation to the
limits of the price performance curve. A
novel idea that delivers 120 Mbytes of main ‘
memory, dazzling high-end graphics and ACROSS THE BOARD
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Todevelop a leadership position, you must get
the most from your process information in
order to:

= reduce waste
m increase knowledge
= improve quality and profitability
= promote communication and
a quality image

Graphicus has powerful solutions for your
| Hewlett-Packard technical computer to assist
you in:

® statistical quality control
= research

m technical illustration

= process trend graphics

CONTROL CHART FOR DEFECTS: COMPONENT BACKWARDS

(Test Dote: 12/16/39 to 01/15/90 Board Type: bd-2)

Powerful
solutions

for
powerful st A o

Subgroup "size
Rules Viclated:

Compu[ers iy S

with preferred features like:

= database integration

m full customization

® industry standard charts

® high-quality output

® full range of capabilities

m easy to use, even by novices

With more than 1000 instaliations world-wide
in major electronics, computer, and aerospace
manufacturing companies, we have the
expertise to help you be more competitive.

The Graphicus family of integrated software
supports Hewlett-Packard 9000-UX Series and
1000-A Series technical computers.

Call us for powerful solutions 206-828-4691

graphicus

150 Lake Street, Suite 206
Kirkland, WA 98033 USA
Phone: 206-828-4691
FAX: 206-828-4236
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NKK introduces the surface mount
G3T with patented STC contacts,
gull-wing terminals. VPS or infrared
reflow solderabie.

LEGENDARY

New compact, industrial-grade NB
snap-in LED pushbutton with split
legend up to 4 ways. Built-in resistor.
Numerous options.

DOUBLE DUTY

Logic-level for PCB or power rating
for snap-in panel mounting, from
very low-profile UB pushbuttons with
full-face LED illumination.

NKK can show you exactly where the switch industry is
headed because we're already there. We have over
917,000 different ways to improve your products’ reliability
and functionality — starting with the just-released

break - through switch ideas on this page. Send for our free

NKK,
switcheg

400-page catalog.

Contact
NKK Switches,

7850 E. Gelding Dr.,
Scotisdale, AZ 85260.
Phone (602) 991-0942.

EASY DOESIT

s i

Washable M2B subminiature
pushbuttons feature
very-light-touch, snap-acting
contacts. Straight, right
angle, vertical PC terminals.

Washable Binary Coded DIP rotary
DR-A switch can be PC or panel
mounted. Crisp operation. Right

angle or straight terminals.
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ULTRA-MINI

New ND switch is half the size
of ordinary binary coded
DIP rotaries. Washable and
universal footprint pattern.

WORTH A MILLION

Million operations from unique LED
illuminated JB keypad switch. Red,
green or yellow LED options.

100,000 CHOICES

YB pushbutton yields literally
100,000+ part numbers with
variations in mounting, illumination,
circuitry and color.




FRONT

AT 60, A LOOK AHEAD

lectronics turns 60 this year, and this issue celebrates the magazine’s anniversary. The last
E decade has been a tumultuous period for the electronics industry. Time to market and mar-

ket windows shrunk from years to months as the swifter-turning treadmill propelled new
. technology development faster than at any time in history. On the business front, courts be-
came an integral part of company operations as corporations husbanded their intellectual property
like a miser his money. Venture capital, once as plentiful as neon in Las Vegas, sought to light oth-
er industries. And corporations became world citizens.

In this issue of Electronics, we have invited the heads of major U. S. and international corpora-
tions along with leaders in law, finance, government, and international affairs to look back at the
electronics industry over the past 10 years and forward to the decade that lies ahead. Charlie
Sporck, president of National Semiconductor Corp., exhorts U. S. companies to make manufactur-
ing a first priority and asks for a government industrial policy to help them do so. T. J. Rodgers,
president of Cypress Semiconductor Corp., disagrees, favoring market competition.

An advocate of government laissez-faire toward business, William Baxter, former U. S. assistant attor-
ney-general in the Reagan Administration, reviews the change in antitrust enforcement policy that oc-
curred during the 1980s in the context of the AT&T Co. divestiture and the dismissal of the govern-
ment's long-standing case against IBM Corp. An expert in intellectual property, attorney Esther
Schachter, weighs the role of patents and copyrights. Tom Dunlap, chief counsel for Intel Corp., dis-
cusses the importance of the Intel vs. NEC Corp. case. Rich Belgard, a frequent expert witness in intel-
lectual property cases, outlines the operating principles of “clean room” development of software.
The personal computer can now give every user the power
of a mainframe on the desktop. That has created a major op-
portunity for communications, so Robert Galvin, chairman
of the executive committee of Motorola Inc., calls for a
national policy to build a high-speed communications
infrastructure, among other initiatives. Rocco Mar-

ano, president of Bellcore, calls for a national tele-

communications policy. And Lynn Conway of the

University of Michigan predicts a world in which
groups of networked users compute together to
solve a common problem.

Finally, this issue provides a forum for internation-
al corporate heads to share their forecasts of the in-
dustry’s future. Pasquale Pistorio, president of the
SGS-Thomson Microelectronics Group, proffers

his notion of Europeans competing equally with

U. S. and Asian manufacturers. Akio Tanii, president of
Matsushita Electric Industrial Co., believes in the power

of technology as an agent of social change. In the next

decade, he says, information and communications

technologies will enter the home to improve living

, standards. As technology advances, predicts Ta-

'\ dahiro Sekimoto, president of NEC, techno-
\\ logical cooperation will transcend bound-

' aries of companies and nations. He calls
for a spirit of competition and coopera-

tion. Electronics concurs. [
%{\ %/ [

]ONAH MCLEOD
EDITOR
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PREMIER PCB

World class UNIX productivity.

Around the world, productivity is
the driving force in PCB CAD design.

World class UNIX productivity
for technical workstations is exactly
what you get with PREMIER PCB™
Together with the proven quality
that has made P-CAD the worldwide
leader in PCB design.

PREMIER PCB gives you the
power, flexibility and speed you
need to get your next product to
market faster. And with a high-level
user interface and end-to-end
integration that lets you complete
and verify your designs with more
efficiency - in a lot less time.

Woridwide networks mean a
mix of platforms, as well as shared
databases and libraries. That’s why
P-CAD supports the transfer of data-
base files and libraries between DOS
and UNIX®based systems. And with
network licensing, PREMIER PCB is
equally productive in workstation or
server environments.

P-CAD enhances your produc-
tivity with worldwide training and
support . You'll get fast answers from
our global network of Value-Added
Resellers, as well as our Technical
Support Center and hotline with a
24-hour electronic bulletin board.

Find out how you can boost your
productivity with PREMIER PCB on a
Sun® SPARCstation™ or IBM® RISC
System/6000™" Call P-CAD today
for your nearest reseller. We'll
send you a FREE copy of our
new applications booklet,
“PCB CAD Proven
Solutions.” Call toll-free:
800-523-5207. (in CA: 800- 628-8748)

p-ca

ROM CADAM, AN iIBM COMPANY

®

Proven Quality For PCB Design

P-CAD is  registered trademark ai:d PREMIER PCBis a trademmrk of Personal -AD Syst=ms, inc. CADAM is a regictereq tracemark of CADAM INC. IBM is  registered trademark and RISC System/6000 is a trademark of Interational Business Machines Corp. Sunis 2
registered trademark ard SPARCstation is 2 trademark of Sun Microsystesns, nc. UNIX is a registered trademurk of AT&T. P-CAD, 1290 Parkmoor Ave., San Jose, CA 95126, (408) 971-1300, FAX {408) 279-3752. €1990 Personal CAD Systems, Inc.
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ILLUSTRATION: MILAN KECMAN

Eye on the Industry
How do U. S. electronics executives view
their industry? When Electronics
posed that question on the occasion of the
magazine’s 60th anniversary,
_.=some responded with optimism, some with
pessimism, and all with distinctive
¢ views of the state of the industry and its
technology. This section contains
a collection of commentaries—in
interviews and contributed articles—on
the landmarks of the "80s and an
agenda for the '90s.

One World, One Industry
The last decade of the 20th century
will see the globalization of the electronics
industry accelerate, with the
appearance on the scene of a unified
Europe providing more fuel
for the process. Producers on the continent
expect their market to take its place
alongside those of the U. S. and Asia. But
the big questions for companies
in the U. S. and Japan will still center
on the struggle for technological
supremacy and domination of markets
throughout the world.

Money and Power
The 1980s was a tumultuous era for the
nontechnology side of the
electronics industry. Antitrust policy
became less restrictive. Intellectual property
rights expanded. Raising capital became more
difficult. Through it all, the industry
struggled to adapt to the new realities being
imposed from outside. Many problems
remain, however, and the 1990s promise to
be just as interesting,

ELECTRONICS ¢ AUGUST 1990
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DEPARTMENTS

4 Up Front

Companies covered in this issue,
indexed to the first page of the article
in which each is mentioned.

14 Letter from Moscow

126 Information Center

154 Electronics Index

156 Advertisers’ Index

NEWS ROUNDUP

News Front
¢ The National Advisory
Committee on
Semiconductors tells how
to save an industry; will the
government listen?
¢ Mentor stumbles on the
way to the bank

¢ 1.0 on the year, Lotus

goes to the mound again

Products to Watch
¢ GaAs chips from Gazelle
could ease PC and
workstation design woes
¢ Solbourne Computer
unveils its Sparc-based
multiprocessor
¢ Oak Technology boosts
VGA graphics resolution
¢ National Semiconductor
takes a step forward with a
new, improved biCMOS
process: ABIC IV
o AT&T offers a 10BaseT
chip set

European Observer
o Cocom eases its
restrictions on high-tech
exports to the East bloc . . .
o ... which means that a
boom in business may
be ahead
e Siemens has first silicon
on 16-Mbit DRAMs
e Seven firms unite to push
laser disks in Europe

WORLDWIDE NEWS

Semiconductors
With semiconductor sales
coming on like
gangbusters, Europe is the
only region of the world
likely to increase its 1IC
consumption in 1990

Lasers
Big numbers? Not in
Siemens's high-efficiency,
low-power GaAlAs laser

Industrial Electronics
Is smart mail coming? The
Postal Service thinks so

Optoelectronics
The 2.5-ounce “Private
Eye” display looks like a
12-in. picture—and it's
portable, too

SUPPLEMENT

Mansions on Rails
Restored to grandeur,
private rail cars provide
travel in style
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the car accident
in Switzerland?”

r .3 2
There were no serious
injuries.

Not long ago, an HP salesman
turned a routine product demon-
stration into a crash course in
reliability.

Our District Manager in Switzer-
land, Ueli Nussbaumer, had just
given a demonstration of an HP
spectrum analyzer. He set the
analyzer down beside his car,
intending to pack it last.

Well, there was a lot to pack. And
when Ueli backed the car out, an
ear-splitting screech of ripping
metal made him hit the brakes.
The analyzer!

It was trapped under the car.

Ueli jacked up the car, yanked out
the analyzer, and ran back to his
customer's office to test its vital
signs. The spectrum analyzer
worked perfectly. The customer
was incredulous.

Stories like this underscore why
HP rates highest for reliability
among engineering managers.
And we're still not satisfied.

In fact, in 1979 we started our
Total Quality Control program to
increase quality ten-fold in 10
years. A goal we'll reach this year.

It just goes to show that when
design and manufacturing produc-
tivity are at stake, there is no
reliable substitute for HP. Because
you never know what you might
run into.

CIRCLE 175

There is a better way.

(ﬁﬁ HEWLETT

PACKARD



@National

Semiconductor

‘FEveryone today is
and digital on the same chip-but
Thats prodiuct, not promiises.”

HOW NATIONAL SEMICONDUCTOR
IS HELPING YOU MAKE SYSTEM-PERFORMANCE
BREAKTHROUGHS IN THE 1990s.

Grabam Baskerville, National
Semiconductor’s Vice President,
Linear Product Development, and

Charlie Carinalli, Vice Presi-
dent, Integrated Systems Group, talk
about the challenges of mixed
analog+digital technology.

Breaking the
ISDN logjam at the
U interface.

“This may be the most tech-
nically complex integrated-analog-
and-digital device ever designed.
It's our TP3410 U-interface trans-
ceiver for ISDN”

“It's the missing link that
allows the twisted-pair telephone

Custom Linear ASICs

network to carry simultaneous
voice and high-speed data across
the subscriber loop to the telco
central office”

“It’s all CMOS, for high density;
low power, and scalability— it's at
1.2um, but we're already planning
a shrink to 0.8um’’

“And we can control that shrink
because we designed the die in
modules, separating the analog and
digital functions. We even gave
them their own power and ground
supply pins to isolate the noisy
rail-to-rail switching of the digital
from the sensitive circuits of
the analog”’

“Over 100K transistors with a
single +5Vsupply, all in a 28-pin
DIP that dissipates 300mW. Nobody
else has a solution this advanced”

B AN

\ a

| Sonuzy
\ s

A/D Converter

Super 1’0

ACTIVATION

CONTROLLER, HYBRID BALANCE
FRAMING, ANALOG FILTER, RECEIVE
SCRAMBLING ONTNQ. FILTER, 5‘00
\ Y
o _DRIVER
DIGITAL INTERFACE, ECHO /" AMP
FORMATTING, CANCELLER, 4
MAINTENANCE CECISIN 380
s e L LE
. | B M
3 . _PULSE
DPLLY 8 0P(L2 Iﬁm‘r% § \ gﬂéa
o) oL B waLoG
Setting a new
standard in Ato-D
conversion.
“Our ADC1241 is another

example of our unique strength
in combining complex analog and
digital functions on the same
substrate”’

“It has an analog front end for
data acquisition, but then we've
implemented a powerful self-cali-
bration function in digital. During
each conversion, it performs a
self-correction cycle, reducing non-
linearity errors to less than =% LSB”

“So we get 12-bit-plus-sign
resolution with an accuracy that's
guaranteed over the full mil temp
range. Nobody else can do this”

Hard Disk
Synchronizer/ENDEC



talking about integrating analog
webe been doing it Jor years.

AP

Pushing the limits of
PC integration.

“Here again, in our new Super
1/0 chip, PC87310, we've integrated
analog and digital to a level that's
never been achieved before”

“Industry-standard floppy-disk
controller and UARTS, a parallel
port, IDE hard-disk address
decode,..”

“With analog PLLs in the floppy
controller for pulse detection and
data separation”’

S “"’"‘:‘:"sv’tw .

“All-digital is easier to build,
but the performance suffers. And
that's not a compromise we’re
willing to make”

Meeting our customer
demand for mixed
analog +digital ASICs.

“We call this CLASIC — Custom
Linear ASIC. We use standard-cell
methodology and optimized pro-

cess technologies to offer high-
performance VLSI solutions com-

bining analog and digital functions”’

“The CLASIC library right now
has more than 500 analog cells and
a good selection of digital building
blocks”’

“But again, it's not just func-
tions, it's processes. We can fab
in the process best suited to your
design — linear bipolar, linear
CMOS, BiCMOS”

“True customer focus”’

continued next page
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Semiconductor

The challenge of integrating
analog and digital functions
onto the same chip.

“The demand for mixed analog+

digital really is customer-driven. Our
customers need to build systems
with higher performance because
their customers are demanding it.
Because their applications need it”’
“And the way to achieve higher
levels of performance is through
higher levels of integration. Which,
atthe chip level, ultimately demands
that analog and digital functions
be pulled together onto the same
substrate”’
“And this is like trying to merge
two incompatible universes’
“Digital’s goal is smaller, faster,
denser. The world turns on lith-
ography. It lives for the shrink”’
“Analog, on the other hand, is
concerned with precision, linearity;
dynamic range, bandwidth, phase
shift, component matching, micro-
voltage sensitivity. And it simply
can't tolerate the clanging rail-to-
rail switching noise of
digital’

Meeting the challenge
with world-class products.
“Our U interface is a perfect
example of how difficult this really

is. ISDN is digital, but it has to
operate over the existing telephone
wiring using analog signals. And

there’s only one
twisted pair. So your
transmit and receive
signals appear on the §
same terminals. You
send 160Kbits/sec
digital pulses at 2.5V
and it has to travel
maybe three or four
miles over the sub-  §
scriber loop without
repeaters or ampli-
fiers. Over that dis-
tance, you're getting
up to 40dB attenua-
tion, SO it arrives at
about 25 millivolts.
So the problem is, ;
how do you pick that §
signal out of all the
noise and the local
transmit signal, which
is 100 times more powerful?”

“You need low power, so if you
tried to do it just with analog filters,
it would be too complicated and
tOO0 sensitive to process variations.
But if you tried all-digital, it would

be too complex to compensate
for the limitations of the
analog front end. So we com-
bined analog filtering and a 13-
bit Ato-D converter onto a single
chip with dedicated DSP”
“The point is, we did it”

Meeting the challenge
with world-class analog
and digital designers.

“Building something like the
U-interface transceiver demands
some of the most sophisticated
design techniques in the world”

“And not only are the individual
analog and digital functions diffi-
cult to design, but then you have to
integrate them onto the same chip?”’

“So you need world-class
digital designers, world-class analog
designers, and strategic partners
who know how to work together”

“We've got them all. And they've
been working on joint designs for
many years’

“That’s how we do it

Meeting the challenge
with world-class process
technologies.

“Another problem for chip
designers is that they are limited to
the process technologies available
to them?”



“But already our
ASIC Division has
used our DA4 toolsto
introduce significant

“But, because of our heritage
in both analog and digital, we've
developed probably the broadest
range of process technologies
of any company in the industry, new standard cells,
including bipolar, CMOS, and some of which allow
BiCMOS”’ high-voltage outputs

“We employ a ‘core-process’ to be combined with
concept. We have six basic core + 5V CMOS to 30,000
flows, then we add modules for gate densities”’
specific functions”’ “So now, for ex-

“We can take our advanced ample, you can put
M2CMOS core, for example, and logic, RAM, ROM, or
add a bipolar module. Or a linear EEPROM on the same ¢
capacitor module. Or EEPROM. Or  chip with D-to-A
we can do a bipolar core with a converters and high-
CMOS module. Or we can go to voltage drivers’
BiCMOS. Or LFAST or LMCMOS or “No one has ever

DMOS or JDMOS”' done this before”
“The key is, our designers have “And it’s only the
the freedom of selecting the best beginning’’
combination of processes for every .
analog and digital chip. The appli- _Puttmg the
cation drives the process choice. pride of National
Not the other way around” to work for you.
Meeting the “The point is, our
: customers need
challenge Wlth world-class mixed analog+ digital capabilities. system solution for them. Or we
dCSIgIl tools. And we can offer that to them can work with them at a particular
“When you try to put analog today We can integrate a complete  phase in their design. We have the
and digital together, right products, the right processes,
all the existing simu- CORE TR the right tools, the right people.
lators, place-and- PROCESSES "\\_ M:CMOS And we're putting all of it just a
route CAD software, simple phone call away”
and behavioral
1-800-NAT-SEMI, Ext. 301
models fall apart” 00 e
“So we've devel-
oped our own. And :
we're working closely @ SNeatlonaI
. BIPOLAR miconductor
with one of the (ASPECT)
world’s leading CAD-

tOOlS Companles o 01990 National Semiconductor Corporation

create a universal,
end-to-end design
environment”

PC/AT is a registered trademark of International Business
Machines, Inc. LFASTis a registered trademark and ASPECT
CLASIC, DA4, LMCMOS, and M2CMOS are trademarks of National
Semiconductor Corporation.



LETTER FROM

SOVIET COMPUTER MARKET IS HOT, BUT COMPLICATED BY CURRENCY LAG

PG PRICE TAG: LOTS OF RUBLES

OME OBSERVERS CALL THE

Soviet Union’s hunger for per-
sonal computers bottomless. Growth
in the PC market, they say, is unlimit-
ed, to be measured not by years or
days but by the hour. But the outlook
is far from that simple. The lack of
hard currency in the Soviet Union
makes the price of high-end PCs virtu-
ally prohibitive, even though it's the
high-end IBM-compatible machines
that Soviet users now want.

What's more, the Soviet economy,
and particularly the Soviet monetary
system, are so muddled that translating
into English such terms as “cash and

price dips to $8,800. However, at black-
market rates, 53,000 rubles is some-
where between $3,000 and $4,000. By
way of comparison, though, the aver-
age monthly wage in the Soviet Union
is 250 rubles, so even at black-market
prices the tab amounts to the equiva-
lent of a year's salary—virtually out of
reach for almost everyone.

Such a configuration costs roughly
$1,300 at wholesale, but despite the
relatively reasonable price tag, setting
up a profitable PC business is not so
easy in the Soviet Union. Importing
computers into the USSR is complicat-
ed. Just determining which import reg-
ulations apply is difficult enough, and

for half that number. The 10,000 im-
ported machines are mostly 8-bit com-
puters such as the Atari 600, 800, 65,
and 130 (with 6502 processors) and
the more powerful Atari ST, which is
quite popular; the Sinclair-Spectrum;
and the Amstrad 64, 6128, and MSX
machines, with Z80 processors.
Bringing up the rear is Apple Com-
puter Inc.’s Macintosh and IBM Corp.
PCs and compatibles. There are per-
haps several hundred Macs, equipped
with Motorola 68000 chips, in home
use in the Soviet Union, and an equiva-
lent number of IBM-compatible ma-
chines. The IBM units start at a steep
25,000 rubles, depending on configura-
tion. The 8bit machines

clearing accounts,” “co-
operative,” “joint enter- [
prise,” “government en-
terprise,” and many other
concepts must be accom-
panied by detailed expla-
nations. All this makes
marketing PCs the West-
ern way a virtual impossi-
bility in the USSR.

A PC costs 53,000 ru-
bles in the Soviet Union
today. That is the current
price of what the Soviets
call a gentleman’s configu-
ration: an AT-compatible
computer with a 12-MHz
processor, 1 Mbyte of
memory, 40 Mbytes of
fixed-disk storage, a CGA
or VGA adapter and moni-

range widely in Dprice,
from 7,000 rubles for an
Atari 130 with floppy-disk
drive and color monitor
all the way up to 25,000
rubles for the Atari
ST1040 with a fixed-disk
drive and a monochrome
monitor.

The demand for home
computers is, of course,
extremely sensitive to
price. Hard-currency sales
approach zero: perhaps
several hundred units a
year. The market for ru-
ble sales would be practi-
cally unlimited if the
price did not exceed the
average yearly wage of

tor, a 5.254n. floppy-disk

drive, a mouse, a wide-carriage printer
with a color ribbon, and a box of disk-
ettes. The price depends less on which
kind of IBM clone is being purchased—
a Compaq Computer Corp. machine or
a lesserknown European or Thai
brand—than it does on upgrading a
cheap (by Western standards) wide-car-
riage printer to an expensive one with a
normal-width carriage.

And just how does 53,000 rubles
translate into dollars? At the official
commercial exchange rate, it amounts
to an astonishing $88,000. At the offi-
cial Western tourist exchange rate, the

the regulations are subject to frequent
and unpredictable changes.

Still, with all the caveats, it’s clear
that a market for computers exists in
the Soviet Union and that it’s growing.
There are two basic components: the
minuscule home computer market,
where machines considered dinosaurs
in the West are the most common, and
the government-enterprise and institu-
tional market.

There are almost certainly no more
than 20,000 home computers in use in
the Soviet Union today, including do-
mestic brands, which probably account

3,000 rubles. If the ma-
chines were to come down to even
10,000 rubles, the market for them
would be enormous. But at today’s
prices, having a computer at home is
just a pipe dream for the vast majority
of Soviet citizens.

This leaves state institutions as the
highest-volume purchasers of PCs, both
for hard cumrency and for rubles. The
institutions market in hard currency com-
prises three categories: centralized pur-
chases by ministries and departments; in-
dependent purchases by state enterprises
and institutions; and purchases by coop-
eratives and joint enterprises for resale in

=
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2 GIGS-A-CHANNEL'
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Now get real-time sampling at up to Of course, standard GPIB, RS-232-C and

2 gigasamples/second using 8-bit ADCs parallel interfaces let you communicate

on each channel. The 7200 is the digital anyway you want.

oscilloscope with an analog personality —

simply easy to use. Display your data in Why wait? The 7200 is the only digital scope
seconds instead of hours via instant auto- that gives you all the answers. And you

setups and built-in help. already know how to use it. Call (800) 553-2769

to try one on your bench.
Add real-time waveform math, over 50 pulse
parameters and a statistics package...all LeCroy Corporation, 700 Chestnut Ridge
standard. You can analyze data with the Road, Chestnut Ridge, NY 10977.
insight of an expert. An MS-DOS floppy drive (914) 578-6072 direct, (914) 578-5985 FAX.
makes mass data storage a snap!

Only the 7200 samples at:

® 2 GS/sec on 2 ch. for transients
e 1 GS/sec on 4 ch. for transients
® 20 GS/sec on 4 ch. repetitive

Innovators in Instrumentation

...If You Value Performance
CIRCLE 253



Sittin' on the dock of the bay. RESTLETLER
fe e e
Your loading bays are
empty. Product isn’t
shipping. You're
losing credibility with
your customers and
the chance to be first
to markel.

Contract manufac-
turers have to deliver
t on time. If they consis-
tently miss deadlines,
maybe it's time you
= switched to a company
that consistently
makes on-time
deiiveries.

AVEX built its
business by delivering
SMT and through-hole
products on time, to
specifications and
within budget. Our
team of technical pro-
fessionals are flexible,
responsive and
dedicated to complet-
ing your product. They
make your emergen-
cies their emergencies
and do whatever it
takes to get your job
delivered on schedule.

Switch to a reliable contract manufacturer. Switch to

A Subsidiary of J. M. Huber Corporation
CONTRACT MANUFACTURING AND ENGINEERING SERVICES
Huntsville, Alabama B San Jose, California B Singapore
B Nashua, New Hampshire B East Kilbride, Scotland
4807 Bradford Drive U Huntsville, AL 35805 Q Telephone (205) 722-6340 0 FAX (205) 722-6232

CIRCLE 257



rubles to state agencies.

The volume in insti-
tutional sales is appar-
ently around 10,000
units per month. The
market for ruble sales
is practically unlimited
for machines costing
15,000 to 20,000 ru-
bles. But at today’s
price of 50,000 rubles
for a typical high-end
configuration, the mar-
ket is close to satura-
tion. Though there is
no data on the value
of single-unit pur-
chases by state-owned
enterprises and institu-
tions, the total could
scarcely exceed $50
million to $70 million.

Soviet managers are
extremely conservative

for 3.5-in. diskettes.

Except for educational purposes, Sovi-
et buyers have practically ceased acquisi-
tion of XI' compatibles, opting instead
for ATs. Increasingly frequently, Soviet
buyers ty to acquire tumkey systems,
local-area networks, and appropriate soft-
ware along with the hardware.

NDOUBTEDLY, THE VERY

near future will see an increas-

ing demand for completely integrated

desktop publishing systems—systems

including a laser printer, a high-quality

monitor, a scanner, appropriate soft-
ware, fonts, and Russifiers.

The market for graphics workstations,

now in its infancy, has great potential.

NTHE USSR,
MANAGERS

CHOOSE THEIR
BOUIPMENT

CONSERVATIVELY, 10
MINIMIZE THE RISK

OF MAKING AN

INCORRECT DECISION
SRR

in choosing computing equipment,
and with good reason. They prefer to
purchase computers and configurations
that decrease the risk of being pun-
ished for an incorrect decision. The un-
derlying reason for this is the basic
style of decision making by the Soviet
bureaucrat, which follows the principle
of minimization of risk: it is always
safest to buy the same systems as ac-
quired by one's neighbor.

As recently as 1987 or 1988, Soviet
computer purchasers were relatively
unsophisticated, but in the last few
years they have become more discrimi-
nating and better informed, both about
world prices and about prices on the
home market. They are becoming in-
creasingly discerning about technical
specifications such as fixed-disk access
time, coprocessors, and the preference

list. Now that many restrictions have
been lifted, Transputer-based systems
will be welcome arrivals in the USSR. Re-
cently a Soviet Transputer Association,
whose goal is the widespread introduc-
tion of such systems, was organized.

LANs are also on the Soviet comput-
er user's mind. On the one hand, de-
mand for LANSs is rising dramatically—
large consumers now prefer to order
not individual PCs but complete sys-
tems and networks. On the other
hand, the shortage of hard currency
means they are practically unobtain-
able. At present, the number of in-
stalled networks is in the hundreds,
and their growth is not rapid. Besides
the cash crunch, another reason for the
lag is the lack of coordinated policy in
many state enterprises; some govern-
ment departments prefer to work “in-
dependently” and are resistant to link-
ing with others.

As for wide-area networks, one can-

not expect any significant proggess in
the near future. The basic reason for
this is the USSR’s catastrophically anti-
quated telephone system. The second
obstacle is the super-monopoly on
communications by the Ministry of
Communications. The pace of rebuild-
ing Soviet telecommunications net-
works will depend largely on how fast,
and whether, this monopoly can be
dismantled. @
Yuri A. Kuzmin is editor-in-chief of
“PC World USSR”: Stepan A. Pachikov
is general director of |V ParaGraph
publishers.

Inexpensive graphics I

stations have the great-
est chance of succeed:
ing: types such as
ATW, Acom-Archime-
dis, the Next machine,
the Macintosh 1II, and
the newer, low-end
models of the Sun Mi-
crosystems worksta-
tions. Longstanding re-
strictions on the import
of Sun and Hewlett
Packard Co. Apollo
workstations have cre-
ated a pent-up demand
for these products.
Soviet engineers are
expressing a greater in-
terest in Inmos Ltd’s
Transputer = micropro-
cessors, which up to
very recently have
been on the restricted
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L.CD Proto Kit

Everything you need to
start your LCD application
... create complex screens
in just a few hours!

240 x 64 Kit provides
pixel serial inter-
Supertwist face to IBM
LCD PC for quick
mounts prototyping.
directly Boa%pals%
onto supports
CYB003 displays up
‘;;roto- 10240 x 128
PN, ixels.
boarg p
Interface to
8 soft keys or
4 x 4 key matrix.

Dial 0-25k
ohms for LCD
contrast.

Windows
Controller
provides
parallel or
circuitry serial high-
or back- level controt
light. of Instrument-
size LCDs. Up
to 256 built-in
windows support
window-relative
text, bargraphs,
waveforms, and
plots. Text and
graphics are main-
tained in separate
planes, facilitating
spacial effects.
Complete User
Manual included.

Alternate  Add your own 8051
CPU for stand
alone operation.

area for
custom

e -
e
serial jack for
RxD, TxD,
CTS, and 5 Pin

GND, plus Power Power
2 spares. DIN. Connector.

Kit also includes:

Power suppl’y provides +5v and Gnd for
board, -12v for LCD
and + 12v spare.

Sample routines in
8051 Assembler
and QuickBasic.

LCD Paint™ for
creating your own
raphics
images.

% 9

connector
for your |IBM PC.
$495 . Kit S Demo roulin::
Popular LCD Starter Kit. PO ra T for
immediate
gratification.

(3595 pre-assembled & tested)

*The CY325 40-pin CMOS LCD Controller
IC is available from stock @ $75/singles,
$20/1000s (Surface mount also avail in gty.)

CyberneticMicroSystems

Box 3000 e San Gregorio CA 94074
Tel: 415-726-3000 @ Fax: 415-726-3003
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VVe supply
our clients with
a Wide array
of connector
parts,
even when
they go to
parts
unknown.

Spectra Strip/ITD {800) 57-CABLE



In most cases, we’re right next door to major customers. So no matter how far away you go,

far away. That’s what

‘\i s % people like Efrain and Normand won't be

manufacturer, and second to none when it comes

to customer service.

-t L3 =.||I
s il
Tagiahde M
Amphenol Canada Corp. (416} 291-4401 Amphenol Interconnect Products Corp. [607) 754-4444 Bendix Connector Oper. (607) 563-5011 Fiber Optic Products {708) 810-5800
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SpeCtl’OSCQn' PR704 / PHOTO RESEARCH®

The New SpectraScan® SpectraRadiometer® Brings Near

Real-Time Testing To The Production Line. Now you can HEAD

perform precise spectroradiometric measurements in near

real-time in production test and inspection environments. FOR TTIE
* Determine the spectral and photometric/colorimetric

output of displays. FUTURE
* Test automotive panels and displays for correctness and 0

uniformity of color.
* Make accurate measurements of reflectance/transmittance, source color tempera-
tures and flash lamp spectra.

And that's just the beginning!

The SpectraScan’s new system software is easy to use, requires minimal training,
and allows maximum system flexibility. The software’s six basic functions make it
simple to define hardware and software measurement parameters. Our optional
SpectraView™ Software package includes all the capabilities of the standard software
plus such added capabilities as CIE LUV/LAB calculations, reflectance/transmittance
measurements, user-defined (“Hot”) function keys, and more.

The SpectraScan SpectraRadiometer is truly a “Head for the future.” It is fully
compatible with your PC or equivalent computer, with a variety of new features
including optional dual apertures, pressurized detector chamber, expanded spectral
range, and a wide variety of objective lenses.

Call or write today to find out how you can head for the future with near
real-time spectroradiometry.

PHOTO RESEARCH’

The Light M ment, People® CIRCLE 180-Please send literature

CIRCLE 179-Please have salesman call

Division of xOLLMORGEN
9330 DeSoto Avenue, P.O. Box 2192, Chatsworth, CA 91313-2192 USA
(818) 341-56151 FAX: (818) 341-7070 TLX: 69-1427 Cable: SPECTRA

International Sales Rep J AUSTRALIA COHERENT SCIENTIFIC Ph: (08) 271-4755 CANADA OPTIKON CORPORATION

h: (519) 885-2551 FRANCE INSTRUMAT S.A. Ph. (1) 69-28-27-3¢ HOLLAND INTECHMIJ B.V. Ph: (20) 56-96-611 INDIA PHOTONICS
INTERNATIONAL Ph: (91) 322350 [ISRAEL ANKOR Ph: (03) 571-3305 [ITALY PHOTO SYSTEMS SAS Ph: (02) 95321363 or (02) 95321366
JAPAN KYOKKO TRADING COMPANY Ph: (03) 586-5251 SPAIN INSTRUMATIC ESPANOLA SA Ph: (91) 555-8112 SWEDEN SAVEN AB
Ph: (8) 79-21-100 SWITZERLAND MAC TECH SA Ph: (21) 28-91-77  U.K. MICRON TECHNIQUES LTD. Ph: (02) 02-841261
WEST GERMANY OPTEEMA ENGINEERING GmbH Ph: (49) 212-67-352
All trademarks are property of Kollmorgen
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Key Engineering Challenges
of the 90’s

Recently. key executives {rom leading U.S. companies
shared their views on CAE technology through media
surveys. The most critical engineering concerns of
the 90's were: top-down system design as opposed to
traditional bottom-up design. a higher standard of
product quality. and shorter product development
cycles. Since all three require greater use of CAE
tools. engineers should become adept with the new
technology as soon as possible. starting with basic
tools like schematic capture and simulation. A
huge savings in time as well as considerable im-
provements in design quality are already available
with today's CAE tools.

Electronic Breadboarding
Works Like the Real Thing

The new CAE tools, based on incremental compila-
tion, look more like an electronic breadboard rather
than traditional simulation tools. An excellent
example is the SUSIE * logic simulator from
ALDEC. Inc. (Newburv Park. CA). SUSIE can con-
vert any netlist into an exact electronic breadboard.
Additionally, SUSIE allows concurrent design
changes and simulation of the new ICs. wiring.
propagation delays. etc. The simulator is fully
interactive: vou can toggle switches. move jumpers.
load JEDEC fuse maps. etc.. all within a split
second. Prices for PC-based SUSIE start at $1.000
and deliverv is from stock. Circle 102

High Quality Test Equipment
Comes Free With Electronic
Breadboarding

The new silicon technology puts a high demand on
test equipment in terms of speed. loading factor,
grounding. etc. Fortunately. electronic breadboards
come with built-in test equipment that never breaks
and costs nothing. For example. an advanced
version of SUSIE ($2.490) is equivalent to a 1000-
channel logic analyzer. and a 1000-channel signal
generator. both with 100 GigaHertz clock speed. The

probes do not inject any ground noise and they
can be easily and instantly attached to any point
in the electronic breadboard. What's more. the
probes can be fed into any input and output
without IC overload. Since ICs can be instantly
replaced with min/max propagation delay parts.
worst case conditions can be instantly tested with
‘on-board instrumentation.  Circle 103

PLD and PGA Users Save
Time With Logic Simulators

Sales of simulators have

been accelerated by the
growth of PLDs and PGAs.
With multiple PLDs. in parti-
cular. simulation is a must
because it saves over 80% of
engineering time in many
cases. SUSIE/PGA

(1,995 from ALDEC

allows designers to O
simulate the XILINX™

parts in a fully inter-

active mode: designers '

can redesign the CLB con- K
figuration and equations as well as emulate

various layout effects. With SUSIE/PGA designers
can isolate the problem of logical design or physical
PGA lavout. Cicle 104

|
]
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Racal-Redac Is Betting On
SUSIE from ALDEC

During the last two months. Racal-Redac has
retrained its world-wide sales force to support the
leading electronic breadboarding environment—the
SUSIE logic simulator. SUSIE is alreadv resold or
recommended by over 17 major PC-based OEMs.
Electronic breadboarding is seen by many CAE ven-
dors as the biggest CAE growth area of the 907s.

* SUSIE is a trademark of ALDEC. Inc.
Telephone: (805) 499-6867. Fax: (805498-7945
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cw Computers and Communications

The clear solution:

NEC's complete chip set for high-end SCSI hard disk drives.

Want to improve the performance of
your hard disk drive while reducing
size, weight and power consumption?
Cail NEC. We'li deliver everything you
need for an advanced SCSI disk drive
design, including servo controller, SCSI
controlier, CPU and associated chips.

Responsive, singlechip
servo controller.

NEC's 16-bit singlechip microcontroller
excels in interrupt response.

The uPD78312A incorporates 8-level
priority interrupt. It also gives you two
exclusive hardware interrupt handling

features that reduce software overhead.

00 Macro Service provides high-speed
data transfer between memory and

For fast answers, call us at:

a special function register. No soft-
ware intervention required.

0 Context Switching selects a new
register bank for each interrupt re-
quest and eliminates the need for
additional software to save current
register contents.

The uPD78312A offers all basic
peripheral functions on-chip to simpli-
fy your design and minimize circuit
board size.

J 2-channel, 16-bit up/down counter.
J 2-channel, 16-bit timers.
0 2-channel PWM outputs, program-

mable for 8/10/12/16-bit resolution.

J 8-bit programmable real-time out-
put ports.
[J EPROM version available.

USA Tel:1-800-632-3531. TWX:910-379-6985. W. Germany Tel:0211-650302. Telex:8589960. The Netherlands Tel:040-445-845.
Telex:51923. Sweden Tel:08-753-6020. Telex:13839. France Tel:1-3946-9617. Telex:699499. Italy Tel:02-6709108. Telex:315355
UK Tel:0908-691133. Telex:826791. Hong Kong Tel:755-9008. Telex:54561. Taiwan Tel:02-719-2377. Telex:22372.

Korea Tel:02-551-0450. Fax:02-551-0451. Singapore Tel:4819881. Telex:39726. Australia Tel:03-267-6355. Telex-38343.
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Versatile, high-speed SCSI controller.
Our SCSI controller gives you a com-
petitive edge with features like high-
speed sequence control. Overhead is
minimized because high-level com-
mands drive an on-chip, hard-wired
sequencer.

The versatile uPD72111 interfaces
with the 8- or 16-bit data bus of any
CPU. It executes high-speed asyn-
chronous data transfer at speeds up to
5M bytes/sec. And it enhances bus
utilization by providing both an 8-byte
FIFO for the SCSI bus, and an 8-word
FIFO for the CPU bus.

if you want clear soiutions to the
challenges of hard disk drive design,
call NEC. Our experts have been driv-
ing the technology for years.

NEC
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HOW TO SAVE AN INDUSTRY

capital infusion of

$1.2 billion for R&D
over the next three years
will be required to reverse
the declining fortunes of
the U.S. semiconductor
materials and equipment in-
dustry. That was one of the
conclusions of a report of
the National Advisory Com-
mittee on Semiconductors
released last month. Calling
the industry critical to the
health of the U. S. semicon-
ductor and electronics in-
dustries, the report indi-
cates that it is headed for
serious trouble, with declin-
ing market share in many
critical areas and an almost
complete loss in some.

A major problem is the
cost of capital in the U.S,,
according to lan M. Ross,
president of AT&T Bell Lab-
oratories and chairman of
NACS. This prevents U.S.
companies from making
the needed R&D invest:
ment to keep up with tech-
nological advances.

The report follows up a
preliminary one issued in
November, in which the
committee requested an ad-
ditional $100 million for Se-
matech, the manufacturing
research consortium, a re-
quest to which the Bush
Administration has been
noticeably cool. There is lit-
tle reason to expect a posi-
tive response to the latest
proposals.

These include 50% invest-
ment tax credits on new
equipment purchases in the
first year after introduction,
liberalized depreciation
rules, permanent R&D tax
credits based on total annual
R&D expenditures, a revi-
sion of antitrust statutes to
enable and encourage joint
manufacturing consortia,
and basing future antitrust

'U.S. MARKET SHARE SHRINKS

MARKET SHARE (%)
o o
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REST OF
SEURCE NCAS (VESI RESEARCH INC)

U. S. companies will have just a third of the market
for semiconductor fabrication equipment.

decisions on worldwide
market and competitive con-
siderations. Also, the report
urges encouraging (or forc-
ing) foreign companies par-
ticipating in U. S. markets to
establish complete business-

es in the U.S., including
R&D, and establishing a na-
tional goal of achieving com-
mercially and technically via-
ble capability in all basic ele-
ments of the equipment in-
dustry by 1995. @

MENTOR STUMBLES ON THE WAY TO THE BANK

No one was more sur-
prised than Mentor Graphics
Corp. at its poor seccnd-
quarter earnings perfor-
mance. For the period end-
ing June 30, preliminary esti-
mates were for revenues of
$100 million to $103 million,
compared with $106 million
for 1989's second quarter.

What happened? The Bea-
verton, Ore., company was
late to market with its System
8.0 ool release, says Robert
Herwick, senior technology
analyst at Hambrecht &
Quist Inc. in San Francisco.
The products were sched-
uled to appear in the third
quarter but have been de-
layed to the fourth.

“It is a classic case of pre-
empting sales of existing

product with the announce-
ment of next-generation
products before they were
ready to ship,” says Joe
Prang, vice president of mar-
keting at competitor Valid
Logic Systems Inc. in San
Jose, Calif. Prang expects
Mentor to spend the better
part of the next year digest-
ing Silicon Compiler Systems
Corp., which it purchased in
February, and delivering on
all the products introduced
the past year.

But don't count Mentor
out of the game. System 8.0
should bring earnings back
on track in the second or
third quarter of next year,
Herwick says. The question
is how much ground it will
have lost in the meantime. O

1-0 ON THE YEAR,
L0TUS GOES TO THE
MOUND AGAIN

Software developers have
been alerted that the innova-
tion embodied in a pro-
gram’s user interface—the
way the program is present-
ed on the screen—is protect-
ed by copyright law, and that
Lotus Development Corp.,
for one, will fight to maintain
that protection. Those are
the salient points that sur-
faced in the wake of a Bos-
ton U. S. District Court ruling
that favored the Cambridge,
Mass., developer of the 1-2-3
spreadsheet, and Lotus's fil-
ing of two more suits last
month after that ruling.

Lotus has sued Borland In-
ternational Inc., Scotts Valley,
Calif., and The Santa Cruz
Organization Inc., Santa
Cruz, Calif,, saying Borland'’s
Quattro and Quattro Pro and
SCO’s SCO Professional vio-
late copyrights covering 1-2-
3's user interface.

In light of the Boston deci-
sion, it would appear that Lo-
tus has a strong case. Feder-
al Judge Robert Keeton said
that “the user interface of 1-2-
3 is its most unique [sic] ele-
ment, and is the aspect that
has made 1-2-3 so popular.”

Judge Keeton served no-
tice that software developers
must consider the innovation
expressed in a user interface,
including its structure and se-
quence, and organization of
the program’s menus.

In concluding that the de-
fendants infringed the copy-
right, Keeton added that “a
menu command structure is
capable of being expressed
in many if not an unlimited
number of ways, and that the
command structure of 1-2-3
is an original and nonobvi-
ous way of expressing” that
structure. @
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Our latest high-density surface-
mount connectors offer a spe-
cial design advantage — they
bring you all the flexibility of
the AMPMODU System 50
connector family.

System 50 SMT receptacles
and headers intermate with our
complete .050” x .100” system,
including cable-to-board types
that expand your design think-
ing to include flat flex cable,
.050” center flex etched circui-
try, and .025” center ribbon
cable.

Unique hold-down design requires only
simple board support during placement.
Design, materials are process-compatible.

Surface-mount versions are
available in vertical, double-
row versions, fully shrouded, in
select sizes from 8 through 100
positions. Our compact design
uses the same reliable System
50 interface, with dual-beam
phosphor bronze receptacles
plated gold-over-nickel on the
mating end, tin-lead on the tail.

Dimensioning, tolerances,
and positioning datums are
engineered for robotic place-
ment. A simple, low insertion
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force hold-down secures the Call the AMP Product
connector during processing Information Center at
and provides long-term 1-800-522-6752 for more
strain relief. 94V-0 hous- a information on AMPMODU
ings are compatible with System 50 surface-mount
reflow soldering. . connectors, and the

System 50 family.
Intermate with the AMPMODU AMP Incorporated,
Sysfim 50 fgmi/yt ;0f f;ardkfgboard Harrisburg, PA 17105-3608.
stacking and mother/dau, r
configugriaﬁons, and mass-%rmination /ﬂgpi’;gt:ywoou are rademarks of AMP
cable-to-board interface.

THIS IS AMP TODAY. AA NI
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The Highest Density, Fastest,
VME-Compatible Memory

Clearpoint, of course!

Advanced Chip Technology
and Design

Get up 10 64 MB of fast, VME-
compatible memory in a single slot.
Designed with state-of-the-art 4 Mb
DRAM technology, Clearpoint's
VMERAM-FP1 assures higher
reliability through lower component
count. Each of Clearpoint’s VME-
compatible boards supports all
VMEbus addressing and data transfer
types—block mode (BLT), unaligned
(UAT), and address only (ADQ).

The Fastest Byte Parity

The VMERAM-FP1, available in 4 to
64 MB, provides the fastest sustained
block transfer timing available.
Typical operating speeds boast 74 ns
read and 100 ns write.

Qur company-wide
pledge to daliver
reliability and
performance.

Q =
CLEARPOINT

Quality Commitment

Clearpoint is a registered trademark of Clearpoint Research Corporation.

Error Detection and
Correction Options

Clearpoint offers several EDC boards
for the VMEbus and the VSB
subsystem bus. Our proprietary
second generation EDC chip set
allows for reduced chip count while
providing advanced EDC logic.

¢ VMERAM-ECI: Featuring
Clearpoint's exclusive “extra
bit” technology, 24- and 32-bit
addressing, and 8-, 16-, and 32-bit
data transfers, VMERAM-ECI1 is
available in 2 to 64 MB densities.

VMERAM: The VMERAM is the
low-cost alternative for EDC
memory, with pricing comparable
to parity memory. The VMERAM
is available in 2 to 16 MB
densities.

VSBRAM-ECI1: Features include
“extra-bit” EDC and dual 64-bit
caches for simultaneous transfer
capabilities. Dual-ported for the
VMEbus and VSB subsystem bus,
the VSBRAM-ECI is available
in 2 to 64 MB densities.

CIRCLE 207

The Clearpoint Difference

Clearpoint is a leading vendor in the
VME marketplace, with the most
comprehensive service program
available. All Clearpoint memory
products are covered by a lifetime
warranty and a toll-free technical
support hotline. Dedicated inventory
in multiple locations worldwide
support our 24-hour replacement
program.

Call or write to receive

the facts: v

3 Product/Services Catalog Sl "

3 Designer's Guide e L= -
3 Spec Sheets

O Newsletter

3 Applications Video

O Quality Assurance Information

@&

=

CLEARPOINT

Clearpoint Research Corporation

35 Parkwood Drive
Hopkinton, MA 01748

1-800-CLEARPT
(1-800-253-2778)




PRODUCTS

wo new GaAs chips

from Gazelle Microcir-
cuits Inc. of Santa Clara,
Calif., will enable designers
to use TTL design rules rath-
er than more expensive
emitter-coupled-logic imple-
mentations for high-speed
PCs and workstations.

With the GA1110 mult-
phase clock generator and
the GA1210 clock buffer,
designers can use TTL de-
sign rules to build mother-
boards with components
that run at up to 100 MHz,
according to Gazelle.

Up to now, designers
have had trouble stretching
TTL beyond 30 MHz be-
cause of problems related
to clock distribution on cir-
cuit boards.

Clock pulses distributed
to different parts of a board

T0 WATGH
Gahs EASES PC DESIGN

can arrive at different times,
depending upon the trace
lengths. Adjustments to ac-
commodate differences can
result in performance pen-
alties of up to 25%.
Gazelle says that its new

588.8 aV/div

The GA 1210 clock buffer can advance or retard up

clock buffer can advance or
retard up to five individual
clocks from a single clock
input in increments of 2 ns.
The clock generator can
multiply an input frequency
by 0.25 to 8 times. O

to five individual clocks in 2-ns increments.

SPARC-BASED MULTIPROCESSOR DEBUTS FROM SOLBOURNE

Solbourne Computer Inc.
of Longmont, Colo., has un-
veiled what it calls the high-
est-performing Sparc product
to date: a server that houses
up to eight processors—each
running 31 million instruc-
tions/s—in a symmetric mul-
tiprocessing (SMP) configu-
ration. The Series 5E/900, ot
“Enterprise Server,” is the
first Sparc-based SMP system,
Solbourne says. It is based
on a 40-MHz microprocessor
from Cypress Semiconductor
Corp. and a 40-MHz floating-
point controller from Weitek
Corp. or Texas Instruments
Inc. The server uses an 11-
slot version of Solbourne’s
Kbus, with data-throughput
rates of 128 Mbytes/s.

Enterprise Server is target-
ed at applications that re-
quire high speeds and high
storage capacity. It can be
configured with more than 1
Gbyte of memory and more

than 27 Gbytes of disk stor-
age. The server has a SPEC-
mark rating of 19.1.

Prices for the SE/900
range from $99,900 for a sin-
gle-processor system up to
$626,200 for an eight-proces-
sor version. Shipments are

due to begin next month.
Solbourne has also an-
nounced version 4.0D of its
Unix variant, OS/SM. The
new version supports SMP
and will be shipped with all
of the vendor's Series 4, S,
and 5E products. @

NATIONAL TAKES A
STEP FORWARD WITH
NEW BICMOS PROCESS

Building on its Aspect III
bipolar process and its high-
performance CMOS technol-
ogy, National Semiconductor
Corp. is moving into the next
generation of biCMOS with a
new process: the 0.8-um
ABiC IV. The Santa Clara,
Calif., company claims the
new process—its fourth-gen-
eration biCMOS technolo-
gy—delivers more perfor-
mance at lower power and
higher integration levels than
any other now available.

ABiC IV's core Aspect Il
bipolar technology incorpo-
rates a2 newly enhanced re-
cessed-emitter structure,
which accounts for the per-
formance boost, National
says. The 0.8-um lithography
delivers effective n- and p-
channel lengths of less than
0.65-um, and the process is
highly scalable. @

AT&T OFFERS
10BaseT CHIP SET

A threechip family from
AT&T Microelectronics is the
first complete family of de-
vices complying with the lat-
est industry standards for
twisted-pair Ethernet LANSs.
The CMOS chips are all

' that’s needed to design a

complete twisted-pair Ether-
net system compliant with
the IEEE's 802.3 LAN stan-
dard, says the Berkeley
Heights, N.]., company.
What's more, the chips also
comply with the draft of the
IEEE’s proposed standard for
10BaseT devices.

The family comprises the
T7220 twisted-pair medium
attachment unit, the T7240
port receiver, and the T7201
multiport repeater. @
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Speedorsize.

IF YOU LIKE WHAT'S NEW,
WAIT 'TILL YOU SEE
WHAT'SNEXT.

Get true no-wait-state performance
in a 256K Fast Static RAM, with
the famous reliability and perfor-
mance that comes from Motorolas
pure CMOS technology.

To squeeze 15ns access times
out of a 256K Fast Static, we had
to go to the drawing board and
rethink Fast Static design from the
start. First, we eliminated the need
for shortcut measures like Address
Transition Detection (ATD). We
replaced them in a design that
incorporates several new memory
innovations.

LOOK WHAT"S NEW.

As part of our redesigned Fast
Static architecture, we radically
increased the array subdivisions to
32 blocks (with 128 rows and 64
columns per block). We then added
small signal techniques, pre-amps,



Pick any two

and current regulation throughout.
The result is a 256K, pure CMOS
Fast Static that keeps up with even
the fastest 32-bit microprocessors.

Four versions of our 256Ks are
available. The 64K x 4s and 256K
x 1s are available with 15ns access
times. The 32K x 8s and 32K x 9s
both offer 17ns.

JUST TWO MORE OF MANY.

These new Fast Statics are just
two of the many exciting products
in Motorolas complete line of
memories—which includes Fast
Static RAMs, one and four-
megabit Dynamic RAMs, 256K
and one-meg Slow Statics, and
modules. For more information,
complete and return the coupon,
or contact your local Motorola

sales office, or call us toll-free at
1-800-521-6274.

256K x1 MCM6207 15, 20, 25ns PDIP, PSOJ
64K x4 MCM6208 15, 20, 25ns PDIP, PSOJ
64K x4 OE | MCM6209 15, 20, 25ns PDIP, PSOJ
32K x8 MCM6206 17, 20,+25,+30, 35 | PDIP, PSO]J
32K x9 MCM6205* 17, 20, 25ns PDIP, PSOJ A
64K x1 MCMé6287 12,15, 20,25 PDIP, PSOJ
16K x4 MCM6288 12,15, 20,25 PDIP
16K x4 OE | MCM6290 12,15, 20,25 PDIF, PSOJ
8K x8 MCM6264 15, 20, 25, 35 PDIP, PSOJ
8Kx9 MCM6265 15, 20, 25, 35ns PDIP, PSOJ
4K x4 MCM6268 20, 25, 35,45 PDIP
4K x4 CS MCM6269 20, 25, 35ns PDIP B
4Kx4OE | MCM6270 20, 25, 35ns PDIP, PSO]J
Cache Tag RAM Comparators
4K x4 MCM4180 18, 20, 25ns PDIP,PSO)] |[C|
4K x4 MCM62350 20, 25ns PDIP, PSO]J D
4K x4 MCM62351 20, 25ns PDIP
Synchronous Fast Static RAMs
64K x4 MCM62980/2 15, 20ns PSOJ E
4x64Kx1 | MCM62981/3 15, 20ns PSOJ F
16K x 16 MCM62990t 20, 25ns PLCC G
16K x4 MCM6293/4/5 20, 25, 30ns PDIP, PSOJ H
4Kx12 MCM62973/4/5 20, 25, 30ns PLCC 1
DSPRAM™
8Kx24 | MCM56824 [ 25, 35ns [PLCC J
Latched Fast Static RAMs
8K x20 MCM62820* 23, 30ns PLCC K
16K x 16 MCM62995* 17, 20, 25ns PLCC L
BurstRAM™
32K x 9%* MCM62940 (68040) | 50, 40, 33 MHz PLCC M
32K x 9% MCM62486 (i486) 50, 40, 33 MHz PLCC N
32K x 9% MCM62960 (SPARC) | 50, 40, 33 MHz PLCC (o]
Fast Static RAM Modules
64K x 32 MCM3264% 20, 25ns 64 ZIP P
256K x8 MCM8256+1 20, 25ns 60 ZIP Q
2x 64K x 24 | MCM2464t 20, 25ns 58 Z2IP R

I * Samples now, introduction in 3Q90. *Samples in 4Q90, introduction in 1Q91

To: Motorola Semiconductor Products, Inc.
P.O. Box 20912, Phoenix, AZ 85036
To get more information on Motorola FSRAM, circle the
letters in the shaded area that correspond with the devices

u select.
yo 44OELEC080090

Name

|
| I
| |
| |
| |
| |
| |
| Title |
| |
| |
| |
| |
| |
| |

Company

Address
City

State Zip
Callme ( )
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Actually meets

MIL-STD-2000
MIL-STD-810C
MIL-S-901C
MIL-STD-461C
MIL-STD-704D
NAVMAT GUIDELINES

Mil/Pac™ high-density military power supplies. operate at temperature extremes from —55°C to +100°C.

Introducing NDI DC-to-DC converters that meet an unprec- Mil/Pacs are designed with a field-proven topology that’s
edented combination of military design demands. Plus been verified by rigorous environmental stress screening.
having the highest power-to-volume ratios of any fuli-mil They’re available with MIL-STD-2000, or without. Either way,
qualified products. the specs are worth reading.

Mil/Pacs come in 20W, 35W and 50W configurations, Just write us at 2727 S. La Cienega BI, Los Angeles, CA

with single (5, 12, 15,24,28V) and dual (+12V; +15V) outputs.  90034. Or call (213) 936-8185.

They handle a wide 14V to 31V range of input. And

WHEN RELIABILITY IS IMPERATIVE™
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WORLDWIDE

THE CONTINENT'S SEMICONDUCTOR SALES
ARE COMING ON LIKE GANGBUSTERS

EUROPE'S IN THE GHIPS

BY PETER FLETCHER and ANOREW ROSENBAUM

RIVEN BY EXPLOSIVE
growth in mobile communica-
tions, personal computers, and auto-
motive electronics, sales in Europe of
semiconductors are going to grow far
faster than those in the U. S.—the only
thing close will be PC sales. That's the
forecast from the analysts at Dataquest
Inc. That growth will make Europe the
only region of the world that is likely
to increase its consumption of semi-
conductor devices in 1990, they add.
The figures and opinions were trot-
ted out at a Geneva conference spon-
sored by Dataquest. Looking at the
Dataquest forecasts, executives at the
meeting agreed that Europe is prepar-
ing to become the world’s principal
market for the industry. As SGS-Thom-
son vice-president Philip Gere pointed
out at the conference, Japan and the
U.S. will see negative growth in semi-

conductors in 1990, while Europe is
still hopping.

In chips, Dataquest expects Europe-
an manufacturers to absorb $10.5 bil-
lion worth of ICs and discrete devices
this year. That's 9.5% more than the
$9.6 billion in 1989. Earlier in the year,
Dataquest had forecast growth of just
3%. By contrast, the Dataquest experts
say, consumption in the U. S. will drop
by over 3% from $17.7 billion to $17.2
billion, while the Japanese electronics
industry will cut its chip purchases 2%,
from $22.9 billion to $22.45 billion.

Meanwhile, PC sales in Europe are
expected to increase 50%, with ship-
ments going from 6 million to 9 mil-
lion units, between now and 1994, ac-
cording to analyst Gregg Nelson. “And
that does not take into account the
potential opportunities offered by East-
ern Europe,” adds Bernard Giroud,
president of Intel Europe.

PCs are key drivers of the European

SEMICONDUCTOR MARKET SHARE:
-
1989 1988 Sales (S million) 1988-89 Market
Rank Rank 1988 1989 change (%) share (%)
1 1 Nippon Electric 4,543 5,015 10.39 8.77
2 2 Toshiba 4,395 4,930 1217 8.62
3 3 Hitachi 3,506 3,974 13.35 6.95
4 4 Motorola 3,035 3,319 9.36 5.80
5 6 Fujitsu 2,607 2,963 13.66 5.18
6 5 Texas Instruments 2,741 2,787 1.68 4.87
7 8 Mitsubishi 2,312 2,579 11.55 4.51
8 7 Intel 2,350 2,430 3.40 4.25
9 9 Matsushita 1,883 1,882 -0.05 3.29
10 10 Philips 1,738 1,716 -1.27 3.00
1 1 National Semiconductor 1,650 1,618 -1.94 2.83
12 14 Sanyo 1,083 1,365 26.04 239
13 12 SGS-Thomson 1,087 1,301 19.69 227
14 18 Samsung 905 1,260 39.23 220
15 15 Sharp 1,036 1,230 18.73 215
16 20 Siemens 784 1,194 52.30 2.09
17 17 Oki Semiconductor 947 1,154 21.86 2.02
18 13 Advanced Micro Devices 1,084 1,100 1.48 1.92
19 16 Sony 850 1,077 13.37 1.88
20 19 AT&T 859 873 1.63 1.53
Total top 20 39,495 43,767 10.82 76.50
Total all other companies 11,364 13,446 18.32 23.50
Total market 50,859 57,213 12.49 100.00
SOURCE: DATAQUEST INC

electronics market, and Europe’s white-
collar workers are still just starting to
use the machines. Only 12% to 14% of
Europe’s white-collar workers have
them now, and the rate of penetration
should rise 10 55% or 60% by 1994.
“Between now and 1994, the purchase
of a PC in Europe will become like the
purchase of a telephone or a televi-
sion,” says Nelson.

Improved, more specialized distribu-
tion will also bolster the European PC
market, he adds. The larger value-add-
ed resellers are expected to home in
on large corporate clients with more
complete offers than they have had in
the past, he says. Previously, European
distribution has lagged behind that of
the U.S. But it can be expected to
grow and change as the market ma-
tures, Nelson says.

Yet outsiders cannot count on being
able to take advantage of the rapid
growth. “For the first time in eight
years, the top vendors are the same
two years in a row. This indicates that
the market has reached maturity; in
other words, getting into the European
PC market will be harder than finding
chicken’s teeth,” says Nelson.

The numbers point to U.S. chip
makers being hit hardest. Despite val-
fant attempts to regain its former posi-
tion of world leadership, the U.S.
semiconductor industry is continuing
to lose ground in international markets
as Japanese and Pacific Rim competi-
tors increase their share. The latest Da-
taquest figures for 1989 show that
while the world market increased by
12% from $50.1 billion in 1988 to $57.2
billion in 1989, North American com-
panies managed only a 7% increase.
And their share of world markets
dropped from 36.54% in 1988 to just
under 35% in 1989.

Other major semiconductor-produc-
ing regions all managed to top or at
least approach the average growth rate.
The fastest growth was achieved by
companies based in the Pacific Rim—
mainly Korean and Taiwanese. These
firms aggregated a total growth of no
less than 40%. Close behind, Japanese
fims claim among them a total of
more than 52% of the world market,
with 1988-89 growth of 15% and total
sales of $26 billion. By comparison,
U.S. sales were $18.6 billion in 1989.

In Europe, Siemens AG is the new

—
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IN THE ERA OF MegaChip” TECHNOLOGIES

YOUR DSP: ALL THERE

There is a big difference. Only Texas Instruments
brings it all together for you in DSPs,
from software to silicon...
and we have 10,000 users
to prove our point.

T
PLOURSSING



OR JUST ALMOST?

Designers are applying T1's single-

chip TMS320 DSPs (digital signal
processors) in more systems around
the world than any other. In fact,
leading manufacturers in most market
segments — including telecom-
munications, computers and computer
peripherals, automotive, industrial
controls, consumer products, and

military systems — use TMS320 DSPs.

These designers choose our DSPs
because they know there is a big dif-
ference between all there and almost.
With TI, they know they are getting
the most complete DSP solution in
the business — (1) performance,

(2) support, and (3) broad choice.
These important factors are worth
careful consideration as you evaluate

DSPs:

O Yes Am 1 assured of access
LNo A e to the top-performance
devices in the field?

Naturally, performance is a high
priority for any DSP-based system.
The TMS320 family consistently sets
the performance standards for the
industry. Among the newest additions
are the highest performance fixed- and
floating-point single-chip DSPs, both
with clearly defined road maps for
future performance upgrades. Multi-
processing DSPs offer even higher
performance.

O Yes Is world-class support in
LNo &se place to help speed my

design to market?

Few if any DSP vendors equal the
level of support that T1 offers.
Industry-standard high-level lan-
guage optimizing compilers (ANSI C
and Ada), HLL debuggers, the
SPOX™ multitasking DSP operating
system, and scan-based emulators
provide you with a development
environment similar to that tradition-
ally enjoyed in general-purpose
microprocessor design.
Low-cost evaluation modules allow
you to accurately evaluate and
benchmark a TMS320 processor for
your application.
Such leading-edge tools are only the
beginning of our comprehensive
support. Other TMS320 support
includes:
¢ A hot line staffed with DSP
personnel ready to answer your
technical questions

® An on-line bulletin board service

¢ More than 2,000 pages of
application notes and DSP code

® More than 100 third parties and
consultants

¢ Hands-on workshops

¢ University program with more than
100 universities participating

WHAT’S AHEAD FDR TI’s TMS320 FAMILY

PERFORMANCE

A EEE FLOATING

I3 FIXED

TME

™ MegaChip is a trademark of Texas Instruments Incorporated.
SPOX is a trademark of Spectron Microsystems, Inc.

© 1990T1 08-0081

O Yes Is the choice of devices
LNo Je broad enough that I can
closely match a DSP to my price/
performance needs?

Our TMS320 family spans five genera-

tions — more than 20 members offer-

ing a price/performance range from

$4.00 to 40 MFLOPS. Your choice

includes:

* EPROM DSPs that shorten your
time to market

® DSPs optimized for specific
applications

* Military versions

¢ Single-chip devices offering
40-MFLOPS performance

® Multiprocessing DSPs

® Low-cost DSP solutions for
cost-sensitive applications

¢ Compatibility to protect your
software investment

At TI, we have it all, and we are
ready to help you put it all together.

Get your free three-volume TI
DSP Applications Library; call
1-800-336-5236, ext. 3528

Or complete and mail the return card
and we'll send you our three-volume
TMS320 DSP Applications Library. If
you prefer, we'll send you our TMS320
product overview and support
brochure. We feel sure you will soon
be one of the thousands around the
world achieving design success with

the leadership TMS320 family.

j
TEXAS b
INSTRUMENTS



WHERE THE CHIPS COME FROM

Sales ($ millions) 1988-89 Market
1988 1989 change (%) share (%)

Japan 25942 29,809 14.91% 52.10%
Europe 4917 5,443 10.70% 9.51%
North America 18,586 19,978 7.49% 34.92%
Asia-Pacific 1,414 1,983 40.24% 3.47%
Total Market 50,859 57,213 12.49% 100.00%

SOURCE: DATAQUEST INC

shining star, with a growth in its semi-
conductor sales a staggering 52%—Dby
far the biggest spurt in Dataquest’s list
of top 20. Now holding some 2.1% of
the world market, the German firm'’s
sales hit $1.2 billion in 1989. That
moves it out of last place and all the
way up to 16th. That rise was matched
only by Korea’s Samsung, which
moves into 14th place from 18th. It
also seem highly probable that during
1990 Siemens will topple Philips from
the first position, Dataquest says.

In total, European companies accu-
mulated sales of $5.4 billion in 1989
compared with $4.9 billion the year
before—growth of 11%—giving them a
9.5% share of world markets.

Other changes in position were most
noticeable at the top of the Dataquest
list with Fujitsu Ltd. pushing one-time
pack leader Texas Instruments Inc.
down to sixth position. With six out of
the top 10 companies Japanese, Data-
quest estimates that their share of the
U.S. domestic market grew to 26%

while U.S. penetration of Japanese
markets remained constant at 9%—far
from the U.S. industry's goal of 20%.

However, says Dataquest, U. S. com-
panies still continue to dominate the
microprocessor market, the second
fastest-growing sector in 1989. All told,
U.S. firms hold 55% of this business,
with Intel Corp. claiming at least half.

Nevertheless, the memory business
continues to dominate world semicon-
ductor revenues; it has boosted sales at
both Siemens and the Japanese firms.
Dataquest UK analyst Bipin Parma esti-
mates that sales in this sector alone
grew by 40% between 1988 and 1989.

“Companies that are strong in MOS
memory will continue to dominate the
market,” Parma says, adding, “It is clear
that companies that participate in the
volatile dynamic-random-access-memo-
ry market will continue to gain market
share over the long term, although in
the past severe market downturns and
questionable profitability have caused
U.S. firms 1o abandon this market.” O
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SIEMENS'S GaAlAs LASER IS LONG ON
EFFICIENCY, POWER ECONOMY, AND DURABILITY

BIG NUMBERS? NOT HERE

BY JOHN GOSCH

O A SYSTEMS MAKER IN

need of high-performance yet
economical components, records for
device operation set in the laboratory
may not mean much if they are
achieved under carefully controlled
conditions with expensive technolo-
gies, complicated structures, or elabo-
rate designs. The systems producer
may be better served if less spectacular

results are obtained with a simple de-
vice design and conventional technolo-
gies allowing low-cost parts fabrication.

Take a semiconductor laser from Sie-
mens AG. Developed at the West Ger-
man company's Corporate Research
Laboratories in Munich, the gallium
aluminum arsenide laser diode, de-
signed for use as a small-signal optical
transmitter, boasts a modulation band-
width as high as 14 GHz. At the same
time, the device offers high efficiency,

low power consumption, and long lif]

Although remarkable, the 14 GHz is
by no means a record value for a laser
bandwidth. As high as 22 GHz has
been reported—with lasers based on
relatively complicated structures such
as buried heterostructure gallium indi-
um arsenide phosphide designs. Such
designs are expensive to implement,
and they do not come close to meeting
the requirements for processing repro-
ducibility and reliability.

By contrast, since it's based on well-
established semiconductor technology,
the Siemens laser is easy to fabricate.
“It lends itself well to volume produc-
tion, and that makes for low-cost de-
vices,” says Hans-Glinther Lang, a
member of the Siemens development
team. What's more, results are highly
reproducible, which means that the
characteristics are the same for device
after device in large production runs.

The GaAlAs structure also permits in-
tegration with GaAs-based circuits. Fur-
thermore, the laser’s wavelength of ap-
proximately 830 nm makes it compati-
ble with a silicon photodiode, given
the photodiode’s sensitivity to that
wavelength. This compatibility simpli-
fies signal-processing circuitry.

Besides high bandwidth, the Sie-
mens laser offers a high degree of effi-
ciency and low power consumption. At
threshold currents between 10 and 15
mA, the efficiency checks in at a re-
spectable 0.4 mW/mA. The power con-
sumption is a low 60 mW (electrical)
for 10 mW of optical power.

Impressive, 100, is the laser’s high
operating-temperature range. Band-
widths greater than 10 GHz are
achieved at up to 80°C. This makes the
device suitable for use in computers,
where temperatures may climb to 70°C.
Another feature is the long projected
operating life, which is also important
in a computer application. GaAlAs la-
sers have been running for several
years without system degradation at
the Siemens labs.

The new laser “could enter produc-
tion as soon as there’s a demand,”
Lang says. Potential applications are in
short-haul signal transmission over
glass fibers between computers. Also,
the laser could be used within future
optical computers.

Responsible for the laser’s high
bandwidth and other characteristics is
the way the layers in the active, or
light-emitting, zone are structured. The
active zone consists of three 7.5-nm
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® Time consuming

® Incompatibilities due
to multiple vendors

® Unclear path from
prototype to
production

® Steep leaming curve
for software and
hardware

® Uncertain results—
room for doubt?

..(

The Hary

® Easy-to-use, fully
integrated system

® Single vendor source

® Smooth transition from
profotype to
production

® Worries about DSP and
analog I/O are
removed—attention
can be concentrated
on solving the problem

® Clear results—you
know when your
design worksl
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The Easy Wa;-

For an easier way to do
DSP, consider our way: an
integrated group of DSP
products based on the
AT&T® DSP32C floating
point processor, Bur-Brown’s
high performance A/D
converters, and our DSP
development and
analysis software.

And, for those really
tough problems, ask us
about our application
engineering services.

For complete details,
write

Bum-Brown Corp.

P.O. Box 11400

Tucson, AZ 85734. Or, call
toll-free 1-800-548-6132.

BURR-BROWN®

Signal Processing Solutions




Gaas layers separated by two 8nm
GaAlAs layers, forming so-called quan-
tum wells. This sandwich is enclosed
between n- and p-conducting GaAlAs
layers of a semiconductor diode. So-
called ridge waveguide lasers are fabri-
cated from this multiple quantum-well
structure using photolithography and a
dry-etch process.

This structure, which Siemens pio-
neered 10 years ago, introduces slight
changes in the refractive index leading
to a waveguide for the passage of light.
This, in turn, results in high conversion
efficiency and speed despite lateral car-
rier diffusion out of the ridge region.
Compared with other structures, such
as buried heterostructures, the ridge
waveguide structure is less susceptible
to leakage currents.

The hetcrostructure is grown by
metal-organic  vapor-phase epitaxy,
which ensures homogeneous growth
of uniformly thin layers with sharp
boundaries between them; it is suitable
for volume device fabrication. The epi-
taxial layers are grown on an n-GaAs
substrate in a horizontal, water-cooled

p G—a_AIAs

p-GaAlAs

- ACTIVE ZONE.

n GaAlAs

n GaAs SUBSTRATE

KEEPING
IT SIMPLE

GaAs;
GaAlAs
i Ga;\s -
, if "~ GaAlAs
. cams

QUANTUN WELL
STRUCTURE

The key is the laser’s active zone structure—three 7.5-nm GaAs layers
separated by two 8-nm GaAlAs layers forming quantum wells.

reactor system using metal-organic Ga
and Al compounds and As precursors,
as well as doping-source materials.

A small-area T-shaped contact metali-
zation is used to reduce parasitic capac-
itances. Lasers with cavity lengths of

150 to 200 pm are cleaved from the
wafer, and the facets are coated with
aluminum oxide layers by sputtering.
The low temperature sensitivity of the
lasers allows for easy substrate-down
mounting schemes. @
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GOALS ARE MACHINE-READ ADDRESSES,
MECHANICALLY SORTED LETTERS AND PACKAGES

IS SMART MAIL GOMING2

BY LEF TESCHLER

OR A KING-SIZE PROBLEM

in customer service, consider
this: the U.S. Postal Service must han-
die more than 150 billion pieces of
mail annually, or a litle over 4,756
pieces every second.

The USPS is turning to technology to
better deal with this immense volume.
The most obvious approach is to auto-
mate: machine-read addresses and me-
chanically sort the mail accordingly.
Toward this end, the USPS wants to
have bar codes on 95% of all mail by
1995. Bar-code readers are cheaper and
more reliable than the optical character
readers (OCRs) that are now used to
read typewritten addresses. “Present

OCR systems can read only about 40%
of the mail,” says Gary Hering, director
of the USPS Office of Advanced Tech-
nology in Washington. “Research in
OCR technology dropped off in the
1970s. Developers back then had to
assume that computational capabilities
were limited.”

The USPS says that many mass mail-
ers will apply the bar codes them-
selves. For anything else, the USPS will
have to read the address and then ap-
ply bar codes at postal facilities. Man-
ually reading addresses would defeat
the purpose of bar coding, so the USPS
is now studying long-range approaches
that it hopes will enable machines to
read and understand addresses on
most mail by 1995.

The magnitude of the problem be-
comes clear by considering just one
aspect of it, the handling of what are
called irregular parcels and pieces, or
IPPs. These include mailing tubes, film
mailers, and boxes of all shapes and
sizes. Postal workers manually sort
about 200 such parcels per hour, pick-
ing pieces off a large table and putting
them into sacks.

By 1995, robotic handling systems
coupled with machine vision may take
over the sorting process. One system
aimed at such tasks was developed for
USPS by the GE Advanced Technology
Laboratory in Morristown, N. ]J. Key to
the system is a pattern-recognition al-
gorithm that determines the shape and
orientation of IPPs on a circular con-
veyor. The packages pass under a laser
beam that provides structured lighting
for a video camera. The laser projects a
strip of light across packages on the
conveyor. Images go to a Sun 3/160 vi-
sion-processing system.

This system first identifies individual
packages on the conveyor, calculates
physical parameters (such as center of




I gravity and position) for each one,

then sends the information to a 68020-
based robotarm controller. This con-
troller tells a five-axis robot arm how
10 position its specially developed suc-
tion gripper to pick up packages from
the moving heaps. The robot then
moves one package at a time to a take-
away conveyor.

Once packages have been separated,
the next step is to find the address and
then read the zip code. But even find-
ing the address can be a knotty pat-
tern-recognition problem. One compli-
cating factor, says Yubin Hung, an Ar-
thur D. Little Co. senior technical con-
sultant, is that commercial mailers
frequently put extraneous writing and
advertising on envelopes and packages.
Developers have had trouble getting
recognition systems to ferret out ad-
dresses from clutter.

But several companies now think
that they have a handle on finding ad-
dress blocks reliably. One approach:
divide the surface image into blocks of
pixels that have a similar intensity, then
analyze the block location and shapes

within each block to determine the
most likely candidate for the address.

The USPS has three main projects
aimed at recognizing address blocks
because “we still don’t know what the
best approach is yet,” explains Hering,
One is taking place at an Italian OCR
vendor that will develop add-on hard-
ware improvements for existing USPS
OCR gear. Ektron, a vision systems
supplier in Bedford, Mass., and re-
searchers at the State University of New
York at Buffalo are both pursuing
more long-term approaches to the
problem that may result in equipment
that will completely replace existing
USPS OCR hardware.

In addition, SRI International Inc. in
Palo Alto, Calif., has developed a vision
system for finding address blocks on
packages. Plans call for the SRI system
to be mated with the IPP robotic han-
dling system developed by GE. The
goal is to assess the feasibility of pro-
ducing a single unit that can both sort
and recognize the addresses.

The USPS also reports progress with
systems that decipher typewritten—

and even handwritten—addresses that
existing OCRs can't understand. The
idea is to look at word shapes and use
contextual information to guess at
what the address says. SUNY Buffalo
and the Environmental Research Insti-
tute of Michigan in Ann Arbor are lead-
ers in theoretical work taking place in
this area. In one test, an experimental
system was able to read about 30% of
the rejects from an existing USPS OCR.
The hope is to have systems by 1995
that can do 50%.

In addition to finding zip codes,
USPS wants to be able eventually to
perform a contextual analysis of the zip
codes and city-state part of the address.
The idea here is to first read the city,
state, and zip, then cross-check all
three from a huge, nationwide data
base.

However, monetary obstacles seem
to be more important than technical
ones. “From a theoretical viewpoint,
many of these systems will be available
well before 1995, says Hering. “The
question is whether we’ll get the bud-
get to implement them.” @
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Nobody makes more SCSI than Western Digital.
Nobody.

SCSI bus interface chips. Host bus adapters. Intel-
ligent disk drives. And FASST™ software drivers.

SCSI that is interarchitectured to outperform
when controlling both ends of the bus.

SCSI that delivers for all high performance

environments—computer-aided engineering, desktop
publishing and network file serving.

SCSI for single and multi-tasking operating
systems.

SCSI that supports virtually all storage and 1/0
peripherals. And makes upgrades and additions simple
when new ones are introduced.
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2.5-0UNCE ‘PRIVATE EYE' DISPLAY LOOKS LIKE A
12-IN. PICTURE—AND IT CAN GO ANYWHERE

A SMALL BIG PICTURE

BY LAWRENCE CURRAN

ranging from portable computers to
electronic “books,” and hundreds

HIS SUMMER'’S HIT MOVIE

Dick Tracy prominently fea-
tures the super sleuth’'s two-way wrist
radio—a visionary idea for Tracy cre-
ator Chester Gould in the 1930s. But
unlike Gould’s, the vision that Allen
Becker had for his “Private Eye” is
within the reach of contemporary tech-
nology, and it's becoming almost as
popular with users as Warren Beatty's
film is with moviegoers.

Becker is founder and president of
Reflection Technology Inc., a Waltham,
Mass., startup. Several customers are
designing the company’s 1.2-by-1.3-by-
3.5inch light-emitting-diode display
into a number of announced products

more are evaluating the unit, says Neil

USER'S  mOvING

EYE MIRROR

Golden, director of sales.

Private Eye gives users the impres-
sion of seeing an image equivalent to
that of a 12-in. monitor [Electronics,
October 1988, p. 172]. The 2.5-ounce
display can be hand-held, mounted on
a lightweight head set, or clipped onto
eyeglasses. It draws less that 0.5 W and
can be driven by a battery.

Two of the latest customers for the
surprisingly simple device are Colby
Systems Corp. of Palo Alto, Calif,, and

3.5 in. whose picture appears as big as that of a 12-in. monitor.

SCSI that provides easy migration across low to
high performance platforms.

SCSI that gives you lower cost and faster time to
market with a turnkey solution.

Since we offer more SCSI than anyone, you
can always get exactly what you need from

Western Digital. CIRCLE, 200

And what you need right now is our phone

number. For more information, call us at
1-800-4-INFOWD.

If it were easy, anyone could do it.

WESTERN DIGITAL

SEMICONDUCTORS « STORAGE « IMAGING « COMMUNICATIONS




MOUSE-TRAK.
THE BEST CURSOR CONTROL IN THE WORLD

\/"‘ Your hand rests on a soft wrist pad

s while your fingers operate the trackball,
eliminating arm and wrist movement.

2" polished phenofic ball

Stainless steel shafts Models are available in
a two or three button version.

User definable input keys.

Speed control button for Instant
change in cursor velocity.

» Built For Accuracy And Precision Control.
» Stationary. Eliminating arm and wrist movement.
 Engineered For Total Compatibity.
« User Definable Keys.
+ Speed Control. Instant change in cursor velocity.
» Toggle Mode. Any or all input keys can
be selected for Momentary or Alternate Action.
» Complete with cable, instruction manual,
software and a One Year Warranty.

Order a Mouse-trak risk free for 30 days.
If not completely satisfied , return it for a complete refund!

ITAC Systems, Inc. Call toll free 1-800-533-4822 / FAX (214) 494-4159

Mouse-trak is manufactured in the U.S.A. by ITAC Systems, Inc. with distributors in the foll,
FRANCE SWEDEN ENGLAND
J.0.D. Electronique Specma Specialmaskiner Electrone Ltd.
Tele. 33 (1) 30.64.70.80 Tele. 46 (31) 89.16.00 Tele. 44 01 429-2433 Tele. 41 01 740 51 40
FAX 33 (1) 30.64.71.46 FAX 46 (31) 45.60.53 FAX 44 01 429-3530 FAX 41017413423

WEST GERMANY BELGIUM AUSTRALIA
The Chameleon Group Detron N.V. Hypec Electronics Pty., Ltd.
Tele. 49 (211) 379 057 Tele. 32 (02) 466.94.91 Tele. 61 (02) 808 3666
FAX 49 (211) 365 499 FAX 32 (02) 466.62.75 FAX 61 (02) 808 3596

Mowse frak is @ ragistorad rademerx of lec Systoms, bacorpereted.
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SWITZERLAND
Datacomp AG

Moving?

1. For FASTEST service, you must attach
old mailing label in space below.

:

Please allow

6 weeks for
take effect

change to

TITLE
ZIP

STATE

It mailing label is not available print your old

company name and address in Iﬂis box.
2. Print your New business address here.

NAME
COMPANY

ADDRESS
CITY

O\

3. Mail to:
Electronics
Penton Publishing, Inc.
1100 Superior Ave.
Cleveland, OH 44114
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Empruve Inc. of Knoxville, Tenn.
Colby’s 81b portable Apple Macintosh
computer clone, poised for formal in-
troduction next month, offers the 720-
by-280-pixel unit as an option.

At Empruve, president Danny McCall
says Private Eye is the sole display for
Scout, a portable electronic book that
incorporates text and graphics media
ranging from hard disks to CD-ROMs.
It replaces the often hard-to-read pock-
et-size displays common to portable in-
formation products. The 1.6-b Scout is
to be introduced this month.

Plans for products that use the dis-
play from at least six more companies
have been announced. They include
another portable computer, a hands-
free portable industrial workstation, a
monitor that enables an anesthesiolo-
gist to see vital data while watching a
patient, and a paperless pocket facsimi-
le machine. Golden says that like
many other breakthroughs, the unit is
a unique combination of existing tech-
nologies: a staggered column of LEDs,
a magnifying lens, a spring-mounted
resonating mirror, and a counter-mov-
ing weight.

The CMOS electronics consist of a
digital application-specific IC control
chip, which is a 6,000-gate array, along
with a 256-Kbit static random-access
memory that acts as a buffer for the
screen data. The control chip takes seri-
ally transmitted bit-map data from the
host system and sends it to the SRAM,
which then places the dau in shift reg-
isters adjacent to the LED array.

HE DISPLAY IS AUTOMAT-
ically and continuously re-

freshed with this image until the host
device sends a new bit map. Red LEDs
are used in the initial model because
they're power-efficient and readily
available. A combination of other col-
ored LEDs are planned for later ver-
sions to provide multicolored images.
Higher resolutions are also possible.

“There’s room to innovate without
going to state-of-the-art technology,”
Golden says of the display. “The inno-
vation here is in Al Becker's taking sim-
ple things and grouping them in a
unique way. That means that we and a
lot of others can build it easily.” Reflec-
tion Technology manufactures and
sells the Private Eye directly, and it li-
censes OEMs to manufacture it.

Evaluation units sell for $795 each.
The OEM price is $495, dropping to
less than $100 in volume. @




Another
International Reputation
BitesThe Dust.

The best source for Bestofall, we doall
high-quality semiconduc- this at very, very attractive
tors may not be where you prices.
thinkitis. R . If you'd like to find

Take UMC. In 1989, > | outwhy UMCisbuilding
we started production at areputation among leading
the most advanced chip electronics manufacturers

manufacturing facility in the world. InTaiwan. ~ worldwide, call us today: 408-727-9589.

Our leading-edge manufacturing tech- UMC SRAM Family
. . Capacity Part Number Organization Speed(ns)
nology allows us to produce a wide variety of - Y- _— i
: 64K UM6164 8Kx8 20/25
semiconductors. 64K UMs188 2x(4Kx8) 25/35/45
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ASICs Update

TEcHNOLOGY IN HoLLAND

A ReporT FROM THE NETHERLANDS FOREIGN INVESTMENT AGENCY

In mid-1989, the Netherlands com-
pleted an innovative electronics
development program that demon-
strated the efficient use of Applica-
tion Specific Integrated Circuits
(ASICs) by 19 small- and me-
dium-sized Dutch companies. This
Demonstration Program in Micro-
electronics has enabled these com-
panies to gain experience in using
ASICs and in implementing these
circuits in competitive products,
ranging from electronic access sys-
tems to automobile shock absorb-
ers, for international markets.

Today, the European ASIC market rep-
resents a more than $1 billion market that
will grow more than 15% annually in the
next few years, according to Dataquest.
Meanwhile, the Dutch market will be grow-
ing in excess of 50% between 1989 and 1992.
Here are some of the results of the Dem-
onstration Project that are a part of that
growth:

BRONKHORST HIGH-TECH, a provider
of electronic sensor systems, developed an
analog ASIC for its mass flow meters.

DAHEDI, an electronic systems pro-
ducer, developed a miniature medical in-
fusion pump controller on a 1.7 sq. inch
hybrid circuit with a 2500-gate array.

DELFT INSTRUMENTS, a manufac-
turer of advanced optical and electro-
optical systems, developed an analog
controller chip to intensify the clarity in
night-vision binoculars.

ECONOSTO, a distributor and manu-
facturer of heaters and heater-boilers, de-
veloped a 2300-gate ASIC for electronically
controlling an advanced ceramic heater el-
ement to realize both heat reliability and
low emission of NO,.

HYDRAUDYNE, a hydraulic systems
manufacturer, developed drive-shaft ASICs
to control hydraulic valves.

KONI, a supplier of automobile shock
absorbers, developed an EPROM-controlled

microprocessor ASIC line for both cus-
tomer-specified and adjustable sheck
absorbers.

LIPS, a manufacturer of locks, safes
and electronic security systems, developed
a full custom CMOS-EEPROM and a 4000-
gate HCMOS array for an electronic ac-
cess system.

NIEAF-SMITT, a producer of elec-
tranic measuring instruments, developed
a 130-transistor analog-bipolar chip for
transducer/multiplier applications in a
watt-meter.

NKF-TELECOMMUNICATIE KABEL
SYSTEMEN, a supplier of cables and equip-

ment for transmission systems, developed
an ASIC for signal processing of video
images.

OCE VAN DER GRINTEN, a producer
of copiers and office equipment, developed
a 3300-gate CMOS ASIC for electric motor
control,

PIV ELDUTRONIK, a distributor and
manufacturer of industrial drive shafts, de-
veloped a PLD-based ASIC for electric
motor control.

ROOD MEGATRONICS, a supplier of
broadcast studio equipment, developed an
analog-digital ASIC stereocoder for gener-
ating a stereo multiplex signal.

SCANTECH, a producer of bar-code
laser scanners, developed a two-chip set
analog/digital ASIC for control of their
slimline scanners used in retail stores.

SPRUYT-HILLEN, a provider of medi-
cal disposables, developed an ASIC to con-
trol insulin flow through an injection
needle,

TULIP COMPUTERS, an IBM compat-
ible PC maker, developed a Clock Parallel
and Serial 1/0 ASIC.

To find out how you could profit from
these developments, please contact the
Netherlands Foreign Investment Agency at
the numbers below.

Netherands—

Foreign [nvestment

ency

NEW YORK (212) 246-1434 « SAN FRANCISCO (415) 981-1468 « LOS ANGELES (213) 447-8288 » OTTAWA (613) 237-5030

T

| Please send me literature (] and/or a diskette an The Netherlands: Europe’s Gateway lo 1992. |

| [ 5%” diskette or [ 3'2" diskette for my IBM compatible PC with color graphics card. |
Complete this coupon and mail it to: Mr. Irwin de Jong, Executive Director

: Netherlands Foreign Investment Agency, One Rockefeller Plaza, New York, NY 10020. :

| Name Title |

: Company Teleph :

| Add |

I I
City State Zip

. - - - - - _-_ - __ _—_ __ _ —_ —__—__—__—__—__—__—_—_—C _

This mafericl is poblished by the Ogitry Public Relations Growp, which is registered es um ogent of the Government of the Nethoriands. It is fled with the Department of Justice,

where the required regisiration stalement Is avoilable for public inspection.

Regigiration does nol indicote opproval of the contents by the United States Government.

CIRCLE 237



EUROPEAN

RESTRIGTIONS ... |

lectronics companies

in the West will find
doing business in East Eu-
ropean countries a lot easi-
er now that Cocom has
considerably relaxed re-
strictions on the export of
sensitive high-tech prod-
ucts. Cocom, the Coordi-
nating Committee for Multi-
lateral Export Control, is
the 17-nation association of
Western countries that
oversees sales of security-
sensitive technology to the
East. At a June meeting in
Paris, the group gave the
green light to increased ex-
ports of products in three
categories: machine tools,

OBSERVER
COCOM EASES ITS

telecommunications, and
computers. Western elec-
tronics manufacturers have
long been lobbying for
such a move [Electronics,
March 1990, p. 47].

Under the new regula-
tions, sales of lathes and mill-
ing machines with controls
accurate to 3 um are now
allowed. So are computers
with data rates up to 550
Mbits/s, an eightfold perfor-
mance increase over what
was permitted before. As for
communications gear, re-
strictions are lifted on pack-
et-switching systems, radio
telephones, and other so-
phisticated equipment. &

... WHICH MEANS THAT A BOOM IN BUSINESS MAY BE IN STORE

Just what the sales poten-
tial is for Western firms in
East Europe is difficult to say,
but an indication of the com-
munications equipment mar-
ket's size in at least one
country, East Germany, sug-
gests that it will be huge. The
Bundespost, West Germa-
ny’s postal and telecommuni-

cations authority, says that to
upgrade East Germany’s
communications infrastruc-
ture and thus help raise its
standard of living to that of
West Germany, the country
needs telecom investments
of $33 billion between 1991
and 1997. That money could
be raised in capital markets

through loans and increases
in telephone-call charges in
East Germany, the Bundes-
post says.

Companies in the West as
well as installation services in
East Germany could benefit
handsomely given the huge
demand for products in some
equipment categories: the
number of subscriber lines in
East Germany must be in-
creased from today’s 1.8 mil
lion to 7.2 million to serve the
population of 16 million peo-
ple, according to the Bundes-
post. Also, coin-operated
phones should rise from
10,000 to 68,000, and telefax
systems from 2,500 to
360,000. In addition, some
50,000 packet-switching lines,
300,000 mobile radio systems,
and 2.2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>