32 incredible reasons
for using this
32-bit LAN CoProcessor.
Intelligent bus
master:
Integrated 4-channel scatter/
gather DMA for transmit/receive
buffer chaining, eliminating
the need for buffer copying
Full duplex serial
operation
Fully compliant
with all IEEE 802.3
network protocols

Automatic frame
re-transmission
through the FIFO

Integrated
bus parity
logic

High bandwidth
burst bus:

Direct interface
to Intel's 32-bit
processors

82586
software
compatible

Dynamic
bus sizing

Late collision
detection
logic

OS/2*:
4 gigabytes of linear
address space

Independent transmit/
receive FIFOs

Dynamic CRC
handling

Network analysis
monitor modes

Linear addressing
for UNIX* and

Transfers data up to 106
Mbyte/s, enabling minimum (below 2%) consumption of system bus

32-bit demultiplexed address
and data bus
Programmable
loop-back pin

Bus
lock
logic

33 MHz
support
now

Multi-master
capability:
Programmable bus
throttle for controlling the 82596
bus usage

Big/little endian
processor
interface

Surface mount
and ceramic
packages

Six 32-bit
statistics counters

20 Mbit/s
serial data rate

Advanced diagnostics and self-test
capabilities

Deep FIFOs for EISA
and Micro Channel*
applications:
192 bytes of internal FIFO
provide 100 ps of bus
latency for bus mastering

Full cache
coherency
support

Configurable
interrupt
polarity

Available in 3
bus interface
specifications—
CA, DX and SX

Automatic
padding of
short frames

64-bit hash table
for multi-cast
or individual
address filtering

Time domain
reflectometry
test

Intel's 32-bit
leadership:
The 82596 LAN CoProcessor
is part of the world's most
complete range of 32-bit silicon peripherals from Intel

01990 Intel Corporation. 'Micro Channel and OS/2 are trademarks of International Business Machines Corporation. UNtX is atrademark of AT&T Bell Laboratories, Inc.

Plus one.
Volume production now
If you call us now at (800)548-4725 and ask for
Literature Department #YA13,
we'll rush you acomplete technical
package on the Intel 82596 so you can
start designing today.

intel®
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CAN YOU SPOT
THE CROSSTALK
PROBLEM
IN THIS DESIGN?
If not, you're not alone. Highspeed board designs can create
electrical problems that even the
most experienced designer can't
spot. And that usually means
schedule slips and several costly
prototypes before you get it right.
But now you can catch these hidden
problems before prototypes are
built, using Valid's Allegro PCB
design system.
Allegro's Signal Noise Analysis
and on-line Electrical Parameter
Calculator enable you to eliminate
potential electrical errors early in
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Catching electrical problems during the design
process helps ensure design teams of first-time
working prototypes.
Valid, 2820 Orchard Pkwy, MS-27, San Jose, CA 95134
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the design cycle, without resorting
to clumsy "rules-of-thumb" methods. With Allegro, you get actual
electrical analyses of the physical
design including reflection, crosstalk, thermal shift, and ohmic loss.
Plus detailed data on impedance,
capacitance, inductance and etch
delay.
Allegro's advanced design tools
provide atotal PCB engineering environment to handle even the most
complex board designs. With rulesdriven component floor planning
and route prioritization. Automatic
route-to-length/deiay. Automatic
interconnect scheduling, terminator
assignment, and 45-degree routing.
And more.
With this unique combination
of features it's not surprising that
almost every major U.S. computer
manufacturer uses Allegro for their
PCB designs. If high-speed design
is an issue for you, then you need a
Valid answer. For complete details,
call 1-800-821-9441. In California:
408-432-9400 x2207.
CIRCLE 252

1+.1•1* Illrf beetle.. Rule

SIR

.0

Maxims. CeeesTalt
*we», Theme Shlft eule
Iteellem 0511 Lose Mule

: lee •
le my

11.21•In Ext.rael eels. Rule

: I no

IlInteme »lee Writ. Role

: Sin

With Signal Noise Analysis, users
debne acceptable levels of crosstalk, reflection, thermal shift, ohmic
loss and other transmission line
characteristics.

eel ••••
P'.
;fl 20
...leer Ile • SIO1 II&

41,1

MS. Desalt,
- bellestIgn
Casette.

IS. eV
•

.1 eV

:

.3 WV •

- TWereal WWI
- «au less

eV
----------

eurrls
oe

,S eV •

S

When violations are found, they're
highlighted in adata table and on the
layout for easy correction.

t
i
OILI
eutoriating the Process of Design

FRONT
MAN UFACTURE OR DIE
L

et's face it, the U. S. electronics industry is losing its lead position in the world. Dataquest
Inc., the San Jose, Calif., research company, predicts that by 1992 U. S. manufacturers will
produce $332 billion worth of the $1.074 trillion in electronic goods produced worldwide,
um while those in Japan will turn out $360 billion worth. One reason the U. S. industry is in such
astate is that American electronics manufacturers and government policymakers have overlooked the
importance of manufacturing superiority. Japan hasn't. If the U. S. is to return to its premier position, it
must regain world-class manufacturing capability. The inherent strength of the U. S. electronics industry is its ability to innovate new products quickly. What it lacks overall is the ability to make them in
high volume, with consistently high quality, at acost-effective price.
There are bright spots. One industry segment that has not lost its manufacturing edge is the
Winchester disk-drive business. According to Disk/Trend Inc., aMountain View, Calif., research
house, 31 of the 58 competitors in this market are U. S. companies. They develop new products
with higher capacity and performance quickly and bring them out through very narrow market
windows. But more important, these companies make the drives in the U. S., and they get high
yields—and world-class quality. One such company is Quantum Corp. of San Jose. In the early 1980s
Quantum struck adeal with Matsushita Kotobulçi Electronics to manufacture aproduct called Hardcard. Steve Berkley, chairman and chief executive officer of Quantum, says the company learned a
great deal about manufacturing from its Japanese partner. He recalls that when Hardcard initially went
into production at Kotobuki, the line started off by producing ayield of more than 90%. Quantum's
delighted U. S. engineers went off to celebrate, while the Japanese scratched their heads in dismay at
the "low" yield. This is awork ethic that places great value on the
highest production efficiencies. Berkley says the experience left
alasting impression on Quantum, one that is reflected in the
high profit margins the company now enjoys: in excess of
30%, as compared with 20% for its rivals.
One result of its effective manufacturing capability
is in the amount of revenue each employee in the
company produces—total revenue divided by total
number of employees. "The disk-drive industry average is roughly $50,000," says Berkley. "Quantum's
500 employees alone produce $400,000 each." Another measure is capital invested per dollar of income. "Quantum has just under $4 of revenue for
every dollar of investment," he continues. 'The industry average is $1.25 to $1. So large aratio of
revenue dollar to investment dollar provides the
company large operating leverage."
Quantum is not alone in being aworld-class U. S.
manufacturing company. That list would have to include
Digital Equipment, Hewlett-Packard, and IBM. However, there are few domestic companies still producing consumer electronics or semiconductor
production equipment in the U. S. If this industry is to dominate once more, it must
rededicate itself to manufacturing highyielding, good-quality products that the
world markets want to buy. /I

JONAH McLEOD
EDITOR
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Why 8,000 of the
worlds leading companies
design PCBs with P-CAD:
A Supercharged
Product
If you're like most PCB
designers and engineering
managers, you want PCB
CAD software that'll help

With Master Designer you have it
all: full analog support, including
filled polygons. curved traces, trace
hugging and trace plowing.

you do your job, not dictate
how you're going to do it.
That's why nearly half the
world's PC-based PCB
design is done with P-CAD?'
No other software can get
your product to market faster
with more reliable, more
manufacturable boards. And
it's incredibly flexible, too.
The P-CAD Master
Designer lets you design
huge boards of up to 2,500
components, 4,000 nets,
and 800 component definitions. Zip through our
library of over 6,000 parts,
point and click—no need to
type in part numbers. Layout
information is incorporated
right into the schematic,
improving your design speed
and accuracy. Managing
ECOs is asnap, with complete forward and back
annotation.
Powerful add-on modules
like Digital Design Lab,'"

Analog and Digital Simulators help you perfect your
design before you build it.
For flexibility, nothing
matches P-CAD's Master
Router'« automatic routing
system. It's fully re-entrant
with features like unlimited
net classes plus route-bywindow to give you the control you need to select the
best routing strategy for your
design. Routing priorities
can be specified up-front to
ensure that critical signals
are routed efficiently. Clean
routing with fewer vias

Use all the current technologies:
SMT, high-speed circuits, fine-line.
ultrafine-line and more,

reduces your manufacturing
costs. For the really tough
designs, our 100%-completion Rip-n-Route'" option
lets you fine-tune routing
on-the-fly and create manufacturable boards without
manual clean-up.
Everything about P-CAD
is fully integrated. You go
from schematic capture to
simulation, verification, and
routing, right up to manufacture, from asingle database
with asingle user interface.
Programmable function
keys and macros allow you
to customize your system
for the way you work best.

Virtually all popular hardware configurations are
supported, including hardware pan and zoom for
lightning-fast redraws. An
open architecture combined
with the famous P-CAD

With the flexible P-CAD autorouting
system, you're never locked into
preset design strategies.

Database Interchange
Format (PDIF) database
translator makes it easy
to integrate with MICRO
CADAMT" mechanical
design, drafting systems like
AutoCAD® and documentation software like Ventura®
and Interleaf;" complete
with PostScript® support.

From A Dedicated
Company
P-CAD Master Designer
comes with alot more than
terrific software and superb
documentation. P-CAD

users enjoy the comfort of
knowing they're never alone.
They also get outstanding
support from technical field
representatives in over 100
locations with over 19 training centers. But that's not
all. P-CAD maintains atechnical support center and
hot line, user groups and a
24-hour electronic bulletin
board. All from the company
that is the acknowledged
leader in PCB design and
analysis software. That's why
over 14,000 P-CAD installations are slashing PCB design

Let Digital Design Lab run, test,
and debug your circuit before you
even build aprototype.

times and boosting profits
around the world.
When you combine a
powerful product with a
dedicated successful company it all adds up to the
highest-performance PCB
design system available on
any platform.

Call P- CA D today, toll-free:
800-523-5207
(in CA 800-628-8748)
Find out how to put Master Designer to work for you now!
P-CAD, 1290 Parkmoor Avenue
San Jose, California 95126 USA
(408) 971-1300 Fax (408) 279-3752

P-CAD is aregistered trademark and Master Designen Master Router. Digital Design Lab. Rip-n-Route are trademarks of Personal CAD Systems. MICRO CA DA M isa trademark of CADAM
Inc. Ventura is aregistered trademark of Xerox Corporation. Interleaf is aregistered trademark of Eastman Kodak Co. AutoCAD is aregistered trademark of Autodesk. Inc. PostScript is a
registered trademark of Adobe. All product specifications are hardware and design dependent and are subject to change without notice. C Copyright P-CAD 1989
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FROM

EUROPE

IN FAST EUROPE, TODAY'S OFFICIAL MAY BE TOMORROW'S HAS-BEEN

THE BEST STRATEGYP TRY WAITING
NV JOHN COSON

A

S EASTERN
EUROPE
opens up economically, many
U. S. and West European electronics
firms are preparing to charge into that
technology-starved region, hoping to
sell equipment or enter business deals
there (see p. 47). But there's a lot
more involved than getting the appropriate visa.
"Hold your horses," warns
Horst Jenisch, an executive at ITT
Semiconductors in Freiburg,
West Germany. "Most East European countries are still in political turmoil, and you'll hardly
find an official there who's in
charge, willing to take on responsibility, and with whom you
can negotiate adeal."
To illustrate his point, Jenisch
tells this story: last December he
met an East-bloc industry minister in Munich and struck an
agreement to cooperate on some
business. Four days after the
meeting the minister was sacked,
presumably because of his affiliation with the "wrong" political
party. The ITT man's advice: wait
till the elections that will be held
in many East European countries
this spring before making any
long-term agreements.
By this spring, too, the East
Europeans will have hammered out details on how joint ventures with Western concerns may be structured. The
current policy—except in nonaligned
Yugoslavia—is to retain majority control in any venture aWestern firm enters with an Fast European enterprise.
Companies in the West may not be
pleased with such an arrangement.
Jenisch also warns against counting
on any quick results from a business
deal in the Fast. "It is and will remain
for some time along-term market, one
that won't fulfill the West's expectations overnight," he says. To be sure,
short-term results can be expected
from aventure whereby an East European firm manufactures Western products for sale on Eastern or Third World

markets. "But generally, patience is the
order of the day."
One thing Western businesses are
certain to find is that their potential
customers and partners in the East are
eager to acquire advanced technology.
What has so far prevented this is,
among other things, the tough restrictions on sales of high-tech items as

spelled out by the Cocom international-trade regulations.
"Cocom is really hurting us," says
the director of an East German electronics equipment producer. "We must
reinvent many parts, and that is tying
up much of our research-and-development capacity." While aU. S. or West
European firm can pick a vendor to
supply the parts it needs, and thus use
its R&D capacity more efficiently, an
Eastern firm must develop the parts
from scratch.
American and West European electronics executives will be dealing with
adifferent breed of people in the East
these days. Before the reforms, during
the era of tight government planning
and control over all industry activities
HECTRONICS •MARCH 1990
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Western firms negotiated deals with industry ministries or foreign trade monopolies, which in large part were
staffed by bureaucrats with only afew
technical people advising them.
"Things are done in a bureaucratic
way," with negotiations taking place
"sort of at the ambassador level, as it is
for a diplomatic summit conference,"
says Data General Corp.'s chairman, Edson de Castro, speaking
of his experience in the Soviet
Union (see p. 50).
Now that reforms are loosening the governments' grip and
giving companies more flexibility
and self-responsibility, Western
business people will be negotiating directly .
with end users—
namely, a company's technical
director, sales manager, or financial expert. While these executives may be technically competent, they lack negotiating skills,
an executive at West Germany's
Siemens AG says.
"They are still unsure of themselves, since they have previously
never been called upon to work
out deals with Western firms," he
says. With a few exceptions,
managers of a company or a
small manufacturing unit within
a larger company are afraid to
make decisions. "They are still
used to taking orders from above."
Hungarian negotiators are different,
Western observers agree. Having progressed the most in implementing economic reforms and tolerating many elements of capitalism, Hungary stands
out in the East bloc. There, "negotiators come down to the point and make
decisions fast," IIT's Jenisch says.
Given their nations' lack of hard
cash, East European executives often
propose compensation deals to their
Western counterparts, deals whereby,
instead of money, they offer products
in return for technology. "Even today,
Soviet industry officials may offer caviar or Crimean champagne in exchange
for Western technology and products,"
says a manager at a U. S. publishing
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Accurate pulse parameter
Display up to 8 live, stored, or analyzed
signals simultaneously.

calculations in real time. You get
answers, not just waveforms.

Call (800) 5LECROY
Stu, Leo.,

or (914) 425-2000 ext. 6038
for literature or a demonstration.
LeCroy Corporation.
700 Chestnut Ridge Road,
Chestnut Ridge, NY 10977-6499

LeCroy
Innovators in Instrumentation
CIRCLE 115 FOR 1.1t ER.111:RE
CIRCLE 120 FOR DEMONSTRATION

YOU ALREADY HAVE
32 GOOD REASONS TO ADVERTISE
IN PENTON PUBLICATIONS.

NOW YOU HAVE 6MORE.
These electronics magazines are now
Penton Publications. We give them strength,
stability, and quality. They give you a
great way to reach your customers.

Penton Publications

1100 Superior Avenue, Cleveland, OH 44114

Time To Market
Time to market...the span between inspiration and product introduction.
You want the shortest path to asuccessful product launch — but all too often the
system power supply becomes a stumbling block ...development delays,
safety agency approvals, EMI/RFI testing, size problems, cooling issues, cost
overruns, last minute changes in power requirements, manufacturing disasters ... no matter how innovative your product, you know that your customer's
satisfaction — and your market opportunity — may ultimately hinge on how well
your "custom" power system holds up.

FlatPAC takes the uncertainty out of power development by offering unprecedented flexibility along with instant availability ....in afraction of the space required by conventional switchers. You define your requirements.. output
power from 50 to 600 Watts; one to three outputs; output voltages from 2to 95
Volts ... we combine our high power-density converters with modular package
and front-end assemblies to configure a FlatPAC specific to your needs. You
benefit from the proven field performance and inherently high reliability of our
component-level power converters, without sacrificing features: UL/CSA/TUV
recognition, 110/220 VAC input, surge limiting, Class A EMI/RFI, OVP, overcurrent protection, all outputs totally isolated and trimmable, sequenced AC
and DC status signals ...and more.
Vicar believes that power should be the least of your problems. Let us show you
how FlatPAC can help you win the race to market.
1-800-735-6200

Component Solutions For Your Power System
23 Frontage Road, Andover, MA 01810
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UNGARY,
WITH ITS
OWN FORM OF
'GOULASH
COMMUNISM,' IS THE
MOST AMENABLE TO
WESTERN
BUSINESSES

firm in Frankfurt, West
Germany.
The
response from most
Western companies to
such offers has so far
been aresounding no.
Language shouldn't
be much of aproblem
for business people
from the Anglo-Saxon
world. Although English is not as widely
spoken in the East as
in Scandinavia, the
Netherlands, and West
Germany, it is still the
language for electronics. Many engineers,
particularly the younger ones, in East Germany, Hungary, and
Czechoslovakia, have
afairly good command of it. The story
is different in the Soviet Union. There,
interpreter and translation services are
generally needed.
What is aproblem, though, is communications that don't happen face to
face. In fact, getting in touch with companies in the East can be an exasperating experience. Phone callers in Frankfurt may have to wait hours before
getting a line to Moscow, and it may
take up to 10 hours to establish aconnection in the other direction. Facsimile is not much better, because the terminal on the Eastern end may be a
considerable distance away from the
wanted party. West German business
people generally find telex the best
means of communications, although
even this mode isn't all that efficient.

S

LOWLY AND SPOTTILY,
communications links are starting to improve. Phone service between
West and East Germany has gotten
considerably better in recent months as
postal authorities have added more
lines to the 1,200 or so that existed until now. But the best service is to
Czechoslovakia and Hungary.
Hungary stands out in still other ways.
The more liberal form of communism
that has evolved there during the past
decade has led to what observers call
goulash communism. This finds expression in well-stocked shops, bustling traffic, and smartly dressed people, especially in Budapest, the nation's capital. Because it has the appearance of aWest
European country and offers afavorable
climate for doing business, Hungary has
become one of the most attractive places

in the Fast for foreign
companies to set up
joint ventures.
Yugoslavia, too, has
worked out many of
the business difficulties
that stand between
Fast and West. Westerners can take 99% of
ajoint venture in Yugoslavia, or start up a
wholly owned subsidiary there. A series of
new laws makes running acompany in Belgrade not too different
from running one in
Boston. And the recent
decision to make the
currency convertible—
it is fixed to the Deutschemark at arate of 7
to 1—means that it is relatively easy to
get profits out. Most of all, technologystarved Yugoslavia is willing to offer big
advantages to Western firms.
Yet despite the big changes, the political situation bears watching. Reforms promulgated by current Prime
Minister Ante Marcovitch could fall
apart in the next few months. It would
be wise to see if all six states of this
federation accept those reforms before
making any long-term arrangements. If
Serbia—the largest and least developed
republic—decides against the reforms,
or if Slovenia—the most developed—
secedes from the federation, adeal cut
in Belgrade may not be worth much.
Some Western observers bemoan
what they see as adearth of skilled labor
in the Fast bloc, but others say that technical professionals there are highly
trained. 'They do not need technical
training," says Clifford Hardcastle, chairman of Densitron Ltd. in the UK, which
has ajoint computer venture in Hungary. "In many ways Hungarian design and
production engineers have advantages
over their Western counterparts. Lack of
spare parts has made them more resourceful in squeezing the best out of
obsolete production machinery."
More urgently needed is business
training. "Under centrally planned
economies, industrial concerns get
used to making a limited number of
products to order," says Hardcastle.
"They are not used to researching a
market need, developing aproduct to
meet that need, and actively going out
to sell it in the face of competition." ri
Additional reporting by Lawrence Curran,
Peter Fletcher, and Andrew Rosenbaum
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Lowest Profile
0.5" ht.,
u pto 5 5Watts

• Input Voltage 90 to 130 VAC
(47/440Hz)
• Single, Dual, Triple Outputs
• 1200V Rms Isolation
• Low Isolation Capacity
Available
• Continuous Short Circuit
Protection
• High Efficiency
• Fully Regulated Voltage
Outputs
• Operating Temperature
—25°C. to +70"C. with No
Heat Sink or Electrical
Derating Required
• Expanded Operating
Temperature Available
(—55`C. to +85'C. ambient)
• Optional Environmental
Screening Available
PICO manufactures complete lines of
Transformers, Inductors, DC-DC Converters
and AC-DC Power Supplies

Delivery—
stock to
one week

PICO

Electronics, Inc.
453 N. MacOuesten Pkwy. Mt. Vernon, N.Y. 10552

Call Toll Free 800431-1064
NEW YORK CALL 914-699-5514
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ADVANTEST®
Spectrum
analyzers
deliver
on-the-mark
signal-analysis
accuracy.

At ADVANTEST, the goal is to develop and deliver
spectrum analyzers as general tools for measuring virtually
any quantity or phenomenon that can be viewed in the
frequency domain. The key to high spectrum purity is
in-house developed YIG (yttrium-iron-garnet) technology.
And ADVANTEST spectrum analyzers offer much more
than just spectrum analysis. They feature such convenient
functions as frequency counting, direct-reading field
strength measurement, interference noise measurement,
occupied bandwidth measurement, and automatic measurement of adjacent channel leakage power. The use of a
built-in tracking generator enables wide-dynamic-range
measurement of the frequency response of filters and
amplifiers. In addition, phase and group delay measurements provide not only highly accurate data, but enable
amultifaceted approach to the measurement task as well,
thereby improving the reliability of measurement results.
The bottom line for the user is a powerful arsenal of
frequency-analysis tools that provide the right answers,
in ahighly usable form.

R3261/3361 Series \
3.6GHz Spectrum Analyzer
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R4136
23GHz Spectrum Analyzer
R4131 Series
3.5GHz Spectrum Analyzer

IIDVANTEST
ADVANTEST CORPORATION

Shinjuku-NS Building, 4-1, Nishi-Shinjuku 2-chome, Shinjuku-ku, Tokyo 163, Japan
Phone (03)342-7500 Facsimile :
(03)342-7410 Telex 232-4914 AOVAN J

Advantest America, Inc. 300 Knightsbridge Parkway, Lincolnshire, IL 60069, U.S.A. Phone: (708) 634-2552 FAX: (708) 634-2872
Advantest UK Limited

CI Tower, St. Georges Square,

High Street, New Maiden, Surrey, KT3 4HH U.K. Phone: (01) 336-1606 FAX: (01)336-1657
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CAE Technology Will Lead the U.S. Industry to Higher Competitiveness
Some U.S. industries have had major setbacks because they woke up too late to the fact that
they were in aglobal economy. How well acompany is doing in the global economy depends
to alarge extent on how well it anticipates technology changes and takes full advantage of new
opportunities. Since new CAE tools can cut development time by aratio of four to five times
as well as provide superior quality products, and since the U.S. companies are the largest CAE
users in the world, they stand agood chance of getting on top of their foreign competition.
New Schematics Will Automatically Warn Users of Design Problems
Despite big advances in the CAE field, most hardware designers still shy away from CAE tools
because they are too complex and software oriented. What designers need is a simple
integrated package that allows them to draw schematics and simulate at the same time.
Designers have been demanding that design errors be shown as they are made, not hours or
even days later. Such systems are coming quickly to fruition in acooperative effort between
leading international CAE vendors and ALDEC, Inc. (Newbury Park, California) which has
developed a real-time simulator that back annotates simulation results directly into the
schematic. This allows the user to analyze the behavior of each connected part on the
schematic in real-time. CIRCLE 102
1990 Is Seen As the Year of Major CAE Changes
The year 1990 will be dominated by Active Schematics and Concurrent Design Environment
Release 8.0 from Mentor Graphics, Inc. Release 8.0 will allow concurrent observations of
the behavioral, electrical and mechanical design aspects, but it may be very expensive. On
the other hand, Active Schematics from anumber of CAE vendors will allow direct, real-time
schematic changes and concurrent simulation at a very low cost. With fully automated
real-time design validation and simple user interface that is similar to hardware
breadboarding, the CAE vendors will receive alot of attention from users looking for low
cost, practical engineering solutions. CIRCLE 103
Why VHDL Will Be aStandard on PCs and Workstations
While there is some criticism that the VHDL language does not take into account the vagaries
of electronic components, it is quickly becoming the new CAE modeling language standard
According to Keith McCann of ITEX Corp. (805-499-6860), two things favor VHDL:
superior quality and accuracy of IC models and low cost model development. For example,
VHDL-SHORTHAND' users need not be concerned with the internal IC structure
because the VHDL compiler does the entire model design automatically. CIRCLE 105
VHDL Source Code for IC Models is Free
To stimulate IC model development, ALDEC has decided to release the source code of its
key IC libraries. This will allow designers to learn about writing their own IC models more
quickly and efficiently. The source codes will be available in June, 1990 from HEX, Corp.
which licenses ALDEC VHDL tools. CIRCLE 104
*VHDL-SHORTHAND is aproduct of ALDEC, Inc. (805) 499-6867.

Tiny Glitches
Lead to
Giant Wobbles
We take it for granted that the Earth rotates
stably on its axis and that the stars are fixed in
the sky above us.
Yet, Hipparchus discovered more than two
millennia ago that there were very
slight discrepancies in the measured positions of stars over the
years. Compelled to look further,
he found the difference to be
greater than what could be attributed to error and analyzed it.
Hipparchus
Hipparchus realized that the position
of the stars was actually shifting at aconstant
rate, year after year. This was later shown to be
caused by the Earth slowly wobbling like atop
as it turned on its axis.
Stabilizing Today's Communications
The slightest deviations can be extremely
important. In high-speed communications, tiny
errors can garble the whole message.
Anritsu specializes in the highest levels of
measuring accuracy for all types of communications. Anritsu supplies reliable test equipment for sophisticated R&D, as well as daily
maintenance, in wire, radio and optical communications systems.
Advancing on the leading edge of these
technologies, Anritsu provides practical answers for any testing need.
Continue the
tradition of pioneering with Anritsu.
MP1608A 5GHz Pulse Pattern Generator

Anritsu
ANRITSU CORPORATION

10-27, Minamiazabu 5-chome, Minato-ku, Tokyo 106, Japan
Phone: Tokyo 03-446-1111, Telex: 0-242-2353 ANRITU J
CIRCLE 279

NOW!

IMAGE PROCESSING
SO FLEXIBLE,
YOU RUN THE SHOW.
Matrox has redefined imaging on the PC. New capabilities and dramatically
enhanced price/performance numbers are spectacular. The revolutionary
Image Series brings you real-time acquisition, high-performance processing,
1280 x 1024 display resolution and powerful graphics in an integrated
product line.
Programmable input device interfaces, reconfigurable image memories and
optional processors that communicate easily over the high-speed image bus
let you scale the boardset to your application. Image Series software delivers
peak hardware power and functionality...speeds application development, too.

•....
•.

•.>,

Image Series: Powerful, Modular, Scalable.
Let's talk about the details.

4> I-800-3614903

•

''•

Matrox is aregistered trademark of Metros Electronic Systems Ltd

In Canada* (514) 685-2630

See us at NOGA '90,
Booth 412,
Anaheim Convention Center
Anaheim, California
March 19-22, 1990
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BELL LABS IS OUT
TO MAKE APOINT
3nside

AT&T Bell Laboratories, the first-ever
optical computer represents more than just another technological coup for
the research-and-development giant. The delicate assembly of semiconductors,
masks, and lenses is also
being viewed inside the
sprawling, 5,000-employee
facility as proof that U. S.
global competitiveness is
alive and well and living in
Holmdel, N. J.
The processor architecture came into being only
because Bell Labs' executives would settle for nothing less than the most solid
technology,
says
Alan
Huang, head of the Optical
Computing Research De-

partment at the labs.
The terms "scalable" and
"expandable" don't do the
architecture justice. While
just 48 of the core devices—
symmetric self-electro-opticeffect devices, or S-SEEDs-are operating in each stage
of the demonstration processor, gallium arsenide/gallium aluminum chips have
already been fabricated with
8,000-device arrays. And
though the S-SEEDs are
now driven at 1MHz, they
have been tested at 1GHz,
says Huang. Similarly, the
four stages can be expanded indefinitely.
Huang is confident that a
monolithic implementation
lies on the horizon—and it
will be based primarily on

Alan Huang believes monolithic implementation of
the processor is just around tne corner.

existing semiconductor technology. Planar holograms
will take the place of the
conventional lenses used in
the demonstration. Also, the
masks that turn on and off

LOOK OUT COMPAQ, TOSHIBA'S GOT ANOTEBOOK COMPUTER TOO
Toshiba America Inc. is
throwing down the gauntlet
to Compaq Computer Corp.
and its hot-selling notebooksize, hard-disk-equipped personal computer [Electronics,
November 1989, p. 44]. The
Irvine, Calif., company has
introduced its own version—doing it at a big media event in Compaq's
hometown
of Houston.
What's more, Toshiba has
priced its machine below
the Compaq unit.
Toshiba's timing couldn't
be better for rolling out the
T1000XE and T1200XE machines, which should start
shipping this month. Demand for Compaq's LTE/
286, which has a 40-Mbyte
hard disk and was introduced last October, has outstripped supply. But Compaq says it will catch up

with demand by the end of
the first quarter.
The notebook models offering full-travel keyboards,
sidelit liquid-crystal-display
screens, and 20- or 40-Mbyte
hard disks are selling briskly
in a portable PC market
worth $2.3 billion last year,
says market researcher Dataquest Inc. of San Jose, Calif.

Toshiba's low-end unit,
the T1000XE, is built around
an 80086 processor and has
a20-Mbyte hard disk. It sells
for $2,699, some $300 less
than the rival Compaq LTE.
The T1200XE, built around
an 800826 processor, lists
for $3,999, which is $500
less than Compaq's LTE/36
model 20. U

to create node-to-node connections for the processor
can be electronically driven.
Huang envisions a6-by-8-in.
quartz plate, silvered on the
bottom, top-etched with
electronic and laser devices,
and implanted with holographic lenses.
In the larger picture of
global competition, Huang
sees his optical computer
as disrupting the "complacent" plateau of presentday electronics technology.
"What does America do
best?" he asks. "It take
risks. I'm trying to get electronics back into that freerunning mode again." a

FINAL LINN FORCED FOR FIII: STATION MANAGEMENT SOFRVARE
Look for the final link in
the Fiber Distributed Data
Interface standard to arrive
before the end of the first
quarter. The Station Management (SMT) software—the
intelligent framework that
unifies all attachments to an
FDDI LAN—was shown running on two FDDI chip sets
at last month's Comnet
show in Washington.

Called Component SMT by
developer Synemetics Inc of
North Billerica, Mass., the
software distributes networkmanagement capability to all
attachments on an FDDI
IAN, regardless of equipment
type, vendor, or data protocols employed. At Comnet, it
ran on computers using both
PC/DOS and the VxWorks
operating systems.

ELECTRONICS •MARCH 1990
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An Intel 80286-based PC
used at the show also represented the first public demonstration of an FDDI chip
set from National Semicondutor Corp., which joins Advanced Micro Devices Inc.
as an FDDI silicon vendor.
Synemetics president R.
Bruce McClure expects SMT
to be approved as a standard this spring. U

Out of many comes

It takes alot to keep our two-piece
connector customers happy. Reliability.
Quality. Availability.
And enormous selection.
We're confident we've got one for
you, too.
A. Example. Our AMPMODU
two-piece connectors, 12-200 positions,
2row and 30-300 positions, 3row, in
horizontal and right-angle versions.
Our worldly (and world-famous) post

and receptacle design—dual cantilever
beams, anti-overstress, post-stop.
Clean, elegant, reliable.
B. Or our high-pin-count contender, the AMP-HDI connector
group. Available to 684 positions on a

0.100" grid, with four-way contact on
every pin. Power and miniature coax
contacts available, too. All in all, hardworking state of the art.
C. Or our Box Contact group.
Same contact design as AMP-HDI—

Out of many conies the pair you need.
AMP, AMP-HDI, AMPMODU, and ACTION PIN
are trademarks of AMP Incorporated,

the pair you need.

very forgiving of pin angle during
mating. Very reliable. And available
on 0.100", 0.075", and 0.050" CLs,
with microminiature coax. MIL-C55302s available as well.
D. And Eurocards, compatible
with DIN 41612 types, available in
1/2s, reverses, expanded 2and 3row
specials to 150 positions. Made worldwide by AMP, available nearby.
All these choices come with options,
of course—special platings, ACTION-

PIN press-fit contacts, and more.
All in the name of having exactly
the one you need.
For information on AMPMODU
Two-Piece Connectors or others in
our lineup, call the AMP Information
Center, 1-800-522-6752. For charac-

AMA 11:»

terized backplane assemblies, contact
AMP Packaging Systems Inc.,
P.O. Box 9400, Austin, Texas 78766,
(512) 244-5100, or your AMP
Sales Engineer. AMP Incorporated,
Harrisburg, PA 17105-3608.

Interconnecting ideas
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NEW HDTV CONSORTIUM LOOKS AT 1995-AND NOT JUST BROADCAST

Digital high-definition TV
is closer to reality as aresult
of the research consortium
that was formed last month
by the National Broadcast
ing Co., Thomson Consumer Electronics, and Philips
Consumer Electronics. But
the main target of the group
isn't just broadcast TV. Executives in the research arms
of Philips and Thomson
have confirmed that digital
HDTV is akey goal of the alliance—and that broadcast
transmission is only part of a
much bigger picture.
The simulcast approach
developed for Thomson by
the David Samoff Research
Center in Princeton, N.J.,
should be easier to convert
to a digital implementation

An NBC camera operator tests Sarnoff's wide-screen
fixed camera at a recent AFC playoff game at Mile
High Stadium in Denver.

than Philips' augmentation
approach, says James Tietjen, president at Sarnoff—
and that may be part of the
reason that Philips decided
to make the switch to his
lab's technique.
A Philips executive explains further that video cassette recorders could easily
adopt a digital Advanced
Compatible 1V—or even
HDTV—format as early as
1995, and that cable and fiber delivery media will also
loom very large in the future
of the HDTV business.
Broadcast delivery is not out
of the question, the executive points out. However, he
adds, "it makes a lot of
sense to consider digital delivery on other media in the
interim." I/

MENTOR BUILDS AFRAMEWORK TO CHALLENGE CADENCE IN CAD ARENA...

W ith the recent announcement of its System 8.0 software release and its earlier acquisition of Silicon Compiler
Systems Corp. [Electronics,
February 1990, p. 15], Mentor
Graphics Corp. of Beaverton,
Ore., not only appears out to
dominate the design-automation market but to change its
image as a company whose
software is closed to third-par
ty design tools. It also threatens the open-system framework monopoly of Cadence
Design Systems Inc. of San
Jose, Calif., as well as Cadence's image as leader of
the effort to establish acommon framework via the ad
hoc CAD Framework Initiative group.
All this has come about
because System 8.0 contains
Mentor's open-system Falcon Framework. A framework provides
software
hooks that third-party tool
vendors can use to connect
their programs into an existing design system. With Fal-

con, Mentor is positioning itself as an open-system supplier of design-automation
tools, says Ron Collette, senior market analyst at Dataquest Inc., the San Jose market-research company.
When the System 8.0
ships later this year, Falcon
will have an installed base

to rival that of Cadence:
Mentor will offer the new
software version as a free
system upgrade to all customers currently on maintenance. Collette thinks Mentor will push Falcon as the
de facto industry framework.
Not only is Mentor seeking to sell itself as the indus-

try's open system supplier, it
is also rolling out new tools
to rival current third-party
tool supplier offerings. For
example, the company's
new Quicksim II mixed-level
simulator is being positioned against Verilog from
Gateway Design Automation
Corp. of Lowell, Mass. Il

... AIR DEC FLEXES ITS NEW MUSCLES IN THE CAD MARKET

Expect Digital Equipment
Corp. to become aggressive
in computer-aided design
now that the Maynard,
Mass., opmputer giant has
acquired PowerFrame, a
software framework for CAD
management of electronic
products. from EDA Systems
Inc. of Santa Clara, Calif.
DEC has assumed ownership of PowerFrame, including support of current EDA
customers and development
of the popular product. DEC
helped develop PowerFrame

as part of a 1988 agreement
with EDA, which also gave
DEC the right to sell the
software.
Along with the acquisition
of PowerFrame, DEC announced an expanded push
in CAD for electronic products, embodied in the DEC
frame product, which builds
on PowerFrame. The DECframe/Electronics
framework is a design environment that's tailored to acustomer's site to provide integrated software products
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and services. The framework
will run initially on DEC's reduced-instruction-set-computing work stations.
In another development,
DEC moved to broaden its
office appeal by providing
links between its software
applications and AT&T Definity and System 85 PBXs.
The link permits the All-in-1
System for Customer Services and DECVoice Response System on VAX computers to be accessed
through the AT&T PBXs. I/

FCT-T Logic
Fast and Friendly

CMOS Power at TM Levels
A Friendly Family

Fastest Speeds Available

IDT now offers the fastest and
friendliest TTL logic family available. The FCT-T family offers
speeds up to three times faster
than those of other logic families
and has up to 40% less switching
noise than previous FCT devices.
The reduced output voltage
swings and new output circuitry
provide high-speed logic designers
with the perfect combination of
the fastest speed, low power, and
ease of use.

The FCPT family is pin and
function compatible with FCT
logic and is available in FCT-T,
FCT-AT, and FCT-CT speed
grades — the fastest in the industry.
And they're available in all standard package configurations: plastic DIPs, ceramic DIPs, plastic
SOICs, PLCCs, and ceramic LCCs
in commercial and MIL-STD-883B
versions.

True TI'L Compatibility
We've designed our FCT-T logic
family with outputs that swing
from OV to 3.3V (nom.), providing
true TTL logic compatibility. Edge
rate control structures have also
been added to increase noise immunity while maintaining FCT
speeds.

Free T-Shirt!
We'd like to tell you more about
our friendly FCT-T logic family.
Call, write, or FAX us today for
FCT-T data sheets and we'll send
you acomplimentary FCT-T
T-shirt* —so you, too, can join the
T-Team!

You Can Count On Us
Call (408) 492-8550 today for
more information on FCT-T logic.
'Please specify size for T-shirt.

Or call (408) 492-8225 for your free
T-shirt and acopy of the FCT-T
data sheets.
IDT offers afull range of highperformance system building
blocks including RISC processors,
SRAMs, multi-port and FIFO
memories, standard and complex
logic, subsystems, and RISC
modules.
IDT, P.O. Box 58015, 3236 Scott
Blvd., Santa Clara, CA 95052-8015,
FAX 408-492-8674.
When cost-effective performance counts

Integrated
Device Technology
CIRCLE 276

The #1 Workstation Memory Vendor Now
Supports the #1 Workstation Company

Clearpoint Introduces HP-Compatible Memory
Clearpoint, the only manufacturer of memory for both
Hewlett-Packard and Apollo
systems, now offers memory
100% compatible with the HP
9000 Series 350/370
workstations. The HPME-93P
is backed by Clearpoint's
comprehensive support program:
• lifetime warranty
• next day repair/replacement
• 24-hour technical support
hotline.
The HPME-93P array board is available
in both 4MB and 12 MB configurations.
Using 1MB DIP technology, the array
board brings your system to its full
16 MB/slot capacity.
The HPME-93P is user-installable; no
jumper configuration is needed. The HP
9000 Series 350/370 includes built-in
diagnostic testing to insure easy
installation and ahigh-speed bus for
no-wait state processing.

Memory for the full line of
Apollo workstations...
Clearpoint's DNXRAM series.
The DNX4RAM, available in 4MB
and 8MB configurations, is aone board
memory solution for the Apollo Domain
4000 series — the DN 3500, 4000, and
4500. Populated with 100 ns fast pagemode DRAMs, the DNX4RAM offers
performance identical to Apollo boards.
Harness the full power of your Apollo
3000 series of workstationsl The
DNXRAM offers 1MB or 2MB
capacities on asingle board. By using
256 Kb ZIP DRAMs, the DNXRAM
delivers twice the density per slot.

CLEARPOINT

The following are trademarks of the noted companies Clearpoint/Clearpoint Research Corporation; Hewlett-Packand HP, and HP 9000
Series 350/370/Hewlett-Packard Company; Apollo, Apollo Domain 3000/4000 Senes, DN 3500, 4000, and 450D/Apollo Computer; Apple/
Apple Computer, Inc; Sun/Sun Microsystems; Compaq/Compaq Computer Corporation; DEC/Digital Equipment Corporation; IBM/ Inter.
national Business Machine Corporation.

Other Clearpoint Workstation
Memory Families:
3 APPLE
O SUN
O COMPAQ
O DEC
O IBM
Call or write for
Clearpoint's comprehensive workstation
brochure and the
Designer's Guide to
Add-in Memory.

Clearpoint Research Corporation
35 Parkwood Drive
Hopkinton, MA 01748
1-800-CLEARPT
(508) 435-2000
Telex: 298281 CLEARPOINT UR
Clearpoint UK Limited: 44-628-667-823
Clearpoint Europe B.V.: 31-23-273-744
Clearpoint Deutschland: 49-6430-2222
Clearpoint Japan KR: 81-3-221-9726
Clearpoint Canada: (416) 620-7242
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TO WATCH
INTERGRAPH ADDS GRAPHICS PUNCH
m,p y teaming asec-

M'P ond-generation
Clipper C300 microprocessor with a digital -signal -processor
graphics engine, Intergraph Corp. has come
up with a family of
Unix-based work stations that have as
much clout as the
firm's 3000 Series at substantially lower prices.
Machines in the new
6000 Series weigh in at 10
or 14 million instructions/
s, depending on which version of the Clipper reduced-instruction-set
microprocessor
they
use.
Prices start at $30,000, half
the cost of some of the 13mips 3000 Series units
[Electronics,
November
1988, p. 105]. The family
aims at the full range of

historic Intergraph applications, including computeraided design, mapping,
and desktop publishing.
The
Huntsville,
Ala.,
CAD/CAM
giant has

souped up the graphics
performance of the new
line by adding an Extensible Display Geometry Engine (EDGE)—a 34-megaflops graphics processor

NORTHERN TELECOM'S MERIDIAN 1PIN TAMS TO MORE COMPUTERS
The seamless coupling of
telecommunications and
computers has taken another step forward with Northern Telecom Corp.'s support
for two more industry-standard data protocols—and
more are on the way.
Its recently announced
Meridian 1digital PBX family adds IBM Corp.'s 3270
SNA and the CCITT X.25
packet-switching protocols
to the previously available
LAP-B protocol, says John
Spindler, manager of Meridian Link products.
Meridan Link is an intelligent interface that integrates
the Meridian l's call-processing capability with the dataprocessing power of computers. The Nashville, Tenn.,
company is also developing
interfaces for IBM's LU 6.2
protocol, Ethernet, Token

Ring, and both the primary
and basic rates for the integrated services digital network, says Spindler.
On the business side,
Northern Telecom is already
shifting gears in its quest for
applications software that
takes advantage of Meridian
Link. Although it will add a
few more major strategic al-

liances with big computer
vendors to supplement deals
with
Digital
Equipment
Corp. and Hewlett-Packard
Co., a broader-based approach is gaining favor.
Using its Corporate Networks Organization, Northern Telecom will this year
launch a tactical drive to
work closely with third-party

with drawing rates of
400,000 two-dimensional and 350,000
three-dimensional vectors/s in the most sophisticated version.
That configuration is
called EDGE II, and it
employs three Texas
‘nstruments Inc. DSPs delivering more than 100 me
gaflops of floating-point
performance. EDGE II configurations can perform realistic rendering with Gouraud shading at 25,000 100pixel shaded triangles/s.
At the low end, the 10mips InterPro 6040 gel's for
$29,900, including EDGE I
graphics, 16 Mbytes of main
memory, and a 355-Mbyte
hard-disk drive. That performance puts it in aclass with
the Sun 3/30 and the HP
834. 1.7

software vendors. A major
marketing investment will
go into this program, says
Rick Faletti, general manager
of Meridian Communications Systems.
Meanwhile,
negotiations
for an industry-standard
switch-to-computer interface
are entering a critical stage
and could be final by the end
of 1991, says Spindler. Ei

U.S.-ITALIAN COMBO FILLS OUT ISDN LINE WITH UINTERFACE
National
Semiconductor
Corp. and SGS-Thomson Microelectronics have put in
place the last building block
of their chip sets for the integrated services digital network.
Jointly developed by the
Santa Clara, Calif., and Agree
Brianza, Italy, companies, the
1P3410/ST5410
U-interface
transceiver combines analog

and digital technologies on
the same chip. The device,
which connects phone company line cards and subscriber offices, is the last to be
settled by international standards bodies.
Other companies, induding AT&T Microelectronics,
Motorola, and Siemens have
U-interface chips, but the
National/SGS-Thomson en-
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try is a particularly elegant
solution. A technical paper
describing it was presented
at the 1990 International Solid-State Circuits Conference
The chip features selectable modes for chip-to-chip
interface formats including
National's Microwire and the
European General Circuit Interface. Samples are available now. El

PRODUCTS

TO WATCH
RASTER GRAPHICS'

LSI LOGIC WILL

NEW PLOTTER GIVES

JUMP INTO IMAGING

COLOR OUTPUT

WITH THREE CHIPS

The C,olorStation D from
Raster Graphics Inc. is the
first electrostatic plotter to
offer full-color output for Dsized (22 by 34 in.) plots,
says the Sunnyvale, Calif.,
company.
Priced at $18,500, the ColorStation D will be introduced at the National Computer Graphics Association
Show in Anaheim, Calif.,
March 19-22. Besides the
upgrade on paper size, the
product also includes a
number of features formerly
available only on plotters
selling
for
more
than
$20,000.
For example, its writing
head lets users put in full
color at a speed of 2 in./s
for each printing pass. As a
result, the machine produces
plots in minutes that pen
plotters would require hours
to create. Designed specifically for use with work sta
21!

tions, the plotter features
line definitions down to
0.005 in. and has complete
shading and solid-fill capability. It writes in 200 or 400
dots/in.
Software compatibility is
extended to most major environments, including Hewlett-Packard's HP-GL, AutoDesk's AutoDesk and AutoShade, and AT&T's Targa

Look for [SI Logic Corp.
to enliven the race to supply
chips to the fast-growing
electronic imaging market
sometime this summer.
The Milpitas, Calif., company's lineup will serve the
needs of such apparently diverse applications as CCITT
Group IV color facsimile,
video telephone transmission, and both still-photo
and live-video compression
and expansion.
The chips can also be
problem solvers for multiFiles. The paper transport media applications. Since
through the plotter is based the same core algorithms
on aproprietary technology can handle many image-mathat cuts the paper and vacunipulation and transmission
ums it into place for high- applications, ISI Logic has
quality registration and accu- segregated the problem into
racy. Plots are ejected into three mix-and-match chips:
the paper catch tray so that the L64720 motion-estimation processor, the L64730
they can be easily accessed
transform
by users who may be shar- discrete-cosine
ing the plotter on a processor, and the L64740
network /if
quantization processor. II

«UMW.

SOMVARE DOES AWAY WITH DATA-ACOUISITION PROGRAMMING

Engineers with few programming skills should welcome Global Lab, asoftware
package from Data Translation Inc. for the company's
data-acquisition boards. It's
the first menu-driven software that allows the Marlboro, Mass., company's customers to perform data gathering and storage to disk at
the highest speeds available
with the company's family
of boards-250 KHz.
Instead of setting jumpers
or doing any programming,
users
simply
progress
through Global Lab's menu
to call into play various attributes of the hardware, such
as a dual direct-memory-access mode, simultaneous

sample and hold, or DMA
digital-to-analog conversion.
Setup
menus
recognize
which data-acquisition board
is installed in asystem, making it simple to specify sampling rate, channel sequence

to be used, gain, trigger, and
clock sources employed.
Global Lab supports up to
20 Mbytes of expanded
memory and 15 Mbytes of
extended memory, allowing
storage of all points ac

quired in an operation in
one continuous stream. The
program
works
with
DT2801,
DT2821,
and
DT2901 series boards for the
IBM PC/AT, XT, and PS/2
computers. It sells for $995
and is available now. El

CADENCES ROUTING TOOL HANDLES MORE INTERCONNECT LEVELS
Cadence Design Systems
Inc.'s automated, chip-level
place-and-route system for
cell-based designs supports
three or more levels of metal interconnect.
The Ce113 Ensemble is the
first to support that many
levels, says the San Jose,
Calif., company. With it, designers can take advantage
of system improvements

such as unrestricted overthe-cell routing and channelbased routing algorithms.
Cadence claims C
P113 Ensemble can reduce die area
by nearly 45% and increase
performance by over six
times compared with doublemetal-interconnect solutions.
Other key features indude
placement tools that support
three-level-metal top-down
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and bottom-up hierarchical
design. When sophisticated
global routing algorithms
are used with Ce113 Ensemble, average wire lengths result that are within 10% of
the optimum.
The tool is available now.
Pricing starts at $100,000 per
license depending on which
work station is chosen as
the platform. II

Orbit puts engineering
prototypes within reach.
Now you can cut NRE expense and
save valuable time on engineering prototype runs just by using alittle foresight.
Foresight, Orbit's new multi-project
wafer processing service, puts the engineering prototypes you need within
reach. In record time. And at arecord
low cost.
Orbit's new Foresight accommodates generic CMOS processes with
feature sizes down to 1.2 microns with
maximum die sizes of 300 mils on aside.
Getting in on arun is as easy as supplying
adatabase tape by our monthly start date.

Don't wait until high NRE costs
and slipped deadlines put you in abind.
Design rules and information on Orbit's
new Foresight service are within reach
today by contacting Foresight Marketing
or the international rep nearest you.
Orbit Semiconductor, Inc. 1230
Bordeaux Drive. Sunnyvale, CA 94089.
FAX (408) 747-1263. Or call (800)
331-4617. In California (800) 647-0222
or (408) 744-1800.

SEMICONDUCTOR, INC.

Available processes:
e Single Poly/Single Metal
Double Poly/Single Metal
0Single Poly/Double Metal
e Double Poly/Double Metal

A subsidiary of Orbit Instrument Corporation

3

What others promise, we guarantee.

REGIONAL REPRESENTATIVES: East Coast (609)428-6060, -Midwest (303)530-4520 -Wet Coast (408)241-8111, (714)83-4626, (602)996-0635, (602)293-1220, (505)8884800.
INTERNATIONAL REPRESENTATIVES: Canada (514)481-3313 -U.K. Phone (0372) 377779, lie 897628 KG. U.K.G. Fax (0372) 376848 -Europe Phone (06031) 61076, lb( 6031 948,
FAX (06031) 61788 -.Juanita Phone (8) 223 5802, 11x UNIVAD AA8914 I
,Fax (8) 224 0464.
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Actual output
20 WATTS

Actually meets
MIL-STD-2000
MIL-STD-810C
MIL-S-9010
MIL-STD-461C
MIL-STD-704D
NAVMAT GUIDELINES

Mileac - high-density military power supplies.

Introducing NDI DC-to-DC converters that meet an unprecedented combination of military design demands. Plus
having the highest power-to-volume ratios of any full-mil
qualified products.
Mil/Pacs come in 20W, 35W and 50W configurations,
with single (5,12,15,24,28V) and dual (±12V; ±15V) outputs.
They handle awide 14V to 31V range of input. And

operate at temperature extremes from —55°C to +100°C.
Mil/Pacs are designed with afield-proven topology that's
been verified by rigorous environmental stress screening.
They're available with MIL-STD-2000, or without. Either way,
the specs are worth reading.
Just write us at 2727 S. La Cienega BI., Los Angeles, CA
90034. Or call (213) 936-8185.
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WHEN RELIABILITY IS IMPERATIVE"
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WORLDWIDE

NEWS

the 82C393 direct-memory-access controller, the 82C395 processor data
switch, and the 82C397 cache-control
unit. In a typical processor module,
two processor-data-switch chips are required along with a single cache-control unit and cache directory comparator, as well as fast static memory.
Handling the high-speed communication channels to the outside world,
Hilton, where several thousand engiBY BERNARD C. COLE
the direct-memory-access controller
neers were attending the 1990 Internaserves as ahigh-speed byte-serial conI T LOOKS AS IF GORDON tional Solid State Circuits Conference.
troller for multiple DMA channels.
It all started more than ayear ago,
Campbell, Morris Jones, and their
gang of merry chipsters have pulled off says Campbell, who is founder and Such channels might be used for tying
the system into peripherals based on
another one. This time it's the first off- president of the company. He and
the-shelf chip set for multiprocessing. Jones—cofounder and vice president the Small Computer Systems Interface
Featuring a new architecture, the set of technology—along with a small standard, or network adapter cards, image scanners, or even video digicould well change the way that
tizers. They might also support
engineers design and build not
such new applications as multionly personal computers but
media computing [Electronics,
work stations and minicomputFebruary 1990, p. 48].
ers as well.
A processor module based on
'What Chips & Technologies
the 80486 and the chip set can
has done—again—is redefine the
run at clock rates of 33 to evencomputer business as it relates to
tually 50 MHz as faster central
personal computers and work staprocessing units become availtions," says Michael Slater, editor
able, says Jones. The 128-bitof the industry newsletter Microwide multiprocessor interface
processor Report. "And in the probus has a sustained bandwidth
cess, it has moved itself out of a
of 128 Mbytes/s, four times the
marketplace full of copycat donepeak burst rate of either the Michip makers and into atotally new
croChannel or the Extended Inmarket segment in which it has
dustry Standard Architecture busdefined the ground rules and in
es for current chip-set implemenMORRIS JONES
GORDON CAMPBELL
which it has at least ayear or so
before it has any significant com- The Chips & Technologies team decided that tations, the company says.
With a single system-control
petition." At the same time, Chips current approaches to designing PCs and
has vaulted out of the category of work stations were too limiting. The result: a unit, from 4 to 256 Mbytes can
be addressed in main memory. A
chip set with a new architecture.
just another chip-set supplier.
second unit ups the address
"Now, they can rightly daim to be
acompany with aleading-edge technol- group of engineers began looking at range to 512 Mbytes. According to
the PC and work station market. They Jones, typical system implementations
ogy," says Slater.
range from a simple single-processor
The product behind all the excite- came to the conclusion, Jones says,
ment is anew chip set introduced last that current approaches dependent on configuration with considerably immonth by the Milpitas, Calif., company. particular processors, buses, or chip proved input/output response on up
to six processor modules. And work is
Chips managed to attract the attention sets were too limiting, in both performance and flexibility. "It was inevitable under way, he says, on new chips that
of engineers from around the world
with the announcement of its CS8239 that some sort of new architecture that will further increase the number of
processors available.
moved beyond the current ISA, EISA,
multiprocessor
architecture
extenThe significance of the Chips introsion—dubbed MPAX—chip set. Indica- and even MicroChannel architectures
tive of its brash and aggressive ap- was needed," he says. "Somebody had duction is that until now there has
been no off-the-shelf hardware solution
proach to marketing its products, Chips to take the risk. Why not us?"
for designers to build multiprocessor
The result is the five-chip MPAX arguaranteed that the eyes of the world's
technical and financial communities chitecture, scheduled to be available in systems, although anumber of systems
would be on it by announcing the new sample quantities in June. Included are houses have attempted to do so on
their own, says Slater. Among them are
offering at the St. Francis Hotel afew the 82C390 cache-directory comparablocks away from the San Francisco tor, the 82C392 system-control unit, Compaq, C,orallary, and Santa Cruz

THE FIRST OFF-THE-SHELF MULTIPROCESSOR
CHIP SET FEATURES ADIFFEREV ARCHITECTURE

ANEW PC DESIGN PATH
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Operations; and similar systems come
from Zenith Data Systems and Mitac
Corp. Industry watchers say there also
have been attempts at 386- or 486based multiprocessor systems by Wyse
Technology as well as by Intel itself.
And what should make designers of
systems using competitive complex-

and reduced-instruction-set processors
take notice, says Campbell, is the fact
that though the initial version is optimized for the 486, with some minor
glue logic, the MPAX architecture can
support virtually any CPU. "And if
there is alarge enough market, we will
also be there with extensions to the

1111

chip set to support particular architectures," he says.
The set should bring joy also to the
low end of the PC market, because of
its connectability to existing PC system
buses. These are designed to synthesize the 80386 processor's protocol to
access the PC's I/O resources. /I

CONSORTIA

THE END OF U. S. MEMORIES IS ONLY THE START
OF WHAT COULD BE ALONG BATTLE

ARE CONSORTIA DEADP
BY JACK SHAME

N THE
TWO
MONTHS
I since the U. S. Memories Inc.
consortium died, it has become obvious that no one was betting the farm
on America's first attempt at cooperatively manufacturing dynamic randomaccess memories. Less obvious—but
just as true—is the fact that U. S. Memories was only one round in a fight
that will last through the decade to
establish manufacturing consortia.
Within afew weeks of U. S. Memories' demise, two of its founding members announced DRAM deals with an
international flavor. Intel Corp. got to-

gether with Japan's NMB Semiconductor Co. in an exclusive sales agreement,
and IBM Corp. signed on with Siemens
AG of West Germany to develop 64Mbit DRAM technology.
High-ranking executives at both U. S.
companies say the NMB and Siemens
deaLs were part of broad corporate
strategies and would have gone on regardless of U. S. Memories' fate. In the
same breath, they call for renewed
American cooperation to preserve the
domestic semiconductor industry.
"There are two perspectives," says
Gordon Moore, chairman of the board
of Intel. "A company tries to make itself as independent as possible by put-
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ting plants in other countries and making strategic alliances. But that doesn't
necessarily coincide with the interests
of the U. S. or our standard of living in
this country."
Patrick Toole, senior vice president
of IBM's Technology Products Division
in Somers, N. Y., agrees that focusing
simply on DRAM supplies clouds the
issue. "For IBM to succeed in semiconductors, we need world-class tools and
materials," he says.

E

XPERTISE IN THOSE AREAS
and in manufacturing capability
is quickly migrating overseas, especially
to Japan. That worries IBM, says Toole.
Moreover, the U. S. needs chip-manufacturing capability to support a
healthy tools and advanced materials
industry, he adds.
Which brings the argument back to
chips and fabs. The consensus in the
pro-cooperation camp is that capital is
just too costly, too scarce—and the investment community too impatient—to
supply the megabucks needed to build

The program
in aswitch.
Introducing Vivisun Series 2000, the programmable
display pushbutton system that interfaces the
operator with the host computer. The user friendly
LED dot-matrix displays can display any graphics
or alpha-numerics and are available in green, red
or amber. They can efficiently guide the operator
through any complex sequence, such as achecklist,
with no errors and no wasted time.
They also simplify operator training as well as
control panel design. Four Vivisun Series 2000

switches can replace 50 or more dedicated switches
and the wiring that goes with them. In short,
Vivisun Series 2000 gives you more control over
everything including your costs.
Contact us today

AEROSPACE OPTICS INC.
3201 SailLI

Lane. Fort \North, Texas 76112
•Fax (817)654-3405

(8r) 451-1111 •
Telex --3-8461

SERIES

VIVISUN 2000
Programmable display switches. Making the complex simple.
CIRCLE 271

fabs or similar facilities, except as cooperative ventures. Dick Iverson, president of the American Electronics Association, thinks U. S. high-definition TV
technology will have to be consortiumbased in order to survive. Iverson uses
as an example Toshiba Corp.'s decision
to build a$300 million plant to manufacture active-matrix, flat-panel displays.

Filters,
Amps,
Band Translators,
Switch Matrices,
DC to 2MHz.
i
vm

All In One
System.
That's system friendly.
That's Precision 6000.
Get all you need today.
Change and upgrade later.

'That line has no prospect of making
money for four to five years," he says.
"No single U. S. company can do that."
The question of capital's cost, availability, and "patience" is too big to be
solved by the semiconductor and computer industries, says Iverson. So getting the government involved is another common theme in the post-U. S.

Friendly High Density
•64 prog. filter amp. channels.
•32 band-pass channels.
•64 prog. amp. channels.
•Duff, input, gain, cal, monitor, and
other options, of course.
•Zero suppress.
Friendly Performance
•Band-pass with G> 10,000.
•2MHz prog. filters, 80 dB/octave.
•204.7 kHz filters, 130 dB/octave.
•Filter match 0.25° and 0.25%
typical.
Friendly Functions
•Cal subsystem for go/no-go cal,
end-to-end cal, plus diagnostics.
•Group configuration for easy
control.
•Up-load and down-load for easy
setup.
•System status, other reports.
Friendly Choice
•Prog. filters—HP, LP; Bp, notch,
anti-alias.
•Prog. amps—pre, post, gain
ranging.
•Prog. frequency-band translators.
•Switch matrix.
•Buffered I/O to sense/control
other devices.
•Prow-cards for custom circuitry.
•Custom systems from standard
proven hardware that's
economical and available.
•Buy only what you need now, add
and change as needs change.
Call. Fax. Or write.

PRECISION FILTERS, INC.
240 Cherry Street, Ithaca, New York 14850
607-277-3550
Fax: 607-277-4466
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Memories era. But Iverson sees that as
more of aproblem now. 'The people
in government look at this with wonder in their eyes," he says. U. S. Memories had everything going for it—a
handful of America's largest and most
successful companies and IBM's DRAM
technology, he says. And still it could
not get off the ground. 'This has had a
negative effect in Washington."
Congressman Tom Campbell, (R.,
Calif.) concurs that confusion reigns in
Washington. The prevailing view in the
Congress, says Campbell, holds that

T

HERE ARE MO
PERSPECTIVES,
AND SOMETIVIES A
COMPANY'S BEST
INTERESTS DON'T
MATCH THOSE OF
THE NATIM, SAYS
INTEL'S MOORE

America's technology lead is eroding,
"and that translates into awillingness
to help. But aselling job is needed to
win Congress over to the idea that
DRAMs are acritical technology."
Campbell is considering introducing
legislation in the next few months that
would at least start to nibble away at
the cost-of-capital problem.
The bill would have two main elements. First, the U. S. would designate
a "short list" of strategic technologies
through a mechanism that would include panels from the National Academy of Science and the National Academy of Engineering. The list might include HDTV, semiconductors, advanced materials, artificial intelligence,
fiber optics and microbiology, he says.
Then auser tax would be imposed
on current technologies in those areas.
For example, conventional 'IVs could
be taxed to support research and development in HDTV. El

The program
in aswitch.
Introducing Vivisun Series 2000, the programmable
display pushbutton system that interfaces the
operator with the host computer. The user friendly
LED dot-matrix displays can display any graphics
or alpha-numerics and are available in green, red
or amber. They can efficiently guide the operator
through any complex sequence. such as achecklist,
with no errors and no wasted time.
They also simplify operator training as well as
control panel design. Four Vivisun Series 2000

switches can replace 50 or more dedicated switches
and the wiring that goes with them. In short,
Vivisun Series 2000 gives you more control over
everything including your costs.
Contact us today

e AEROSPACE OPTICS INC.

3201 Sandy Lane. Fort Worth. Texas 76112

(8r) 451-1141 •Telex -5-8461 •Fax (817)654-3405
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fabs or similar facilities, except as cooperative ventures. Dick Iverson, president of the American Electronics Association, thinks U. S. high-definition TV
technology will have to be consortiumbased in order to survive. Iverson uses
as an example Toshiba Corp.'s decision
to build a$300 million plant to manufacture active-matrix, flat-panel displays.

Fitters,
Amps,
Band Translators,
Switch Matrices,
DC to 2MHz.

All In One
System.
That's system friendly.
That's Precision 6000.
Get all you need today.
Change and upgrade later.

'That line has no prospect of making
money for four to five years," he says.
"No single U. S. company can do that."
The question of capital's cost, availability, and "patience" is too big to be
solved by the semiconductor and computer industries, says Iverson. So getting the government involved is another common theme in the post-U. S.

Friendly High Density
•64 prog. filter amp. channels.
•32 band-pass channels.
•64 prog. amp. channels.
•Diff, input, gain, cal, monitor, and
other options, of course.
•Zero suppress.
Friendly Performance
•Band-pass with Cl > 10,000.
•2MHz prog. filters, 80 dB/octave.
•204.7 kHz filters, 130 dB/octave.
•Filter match 0.25° and 0.25%
typical.
Friendly Functions
•Cal subsystem for go/no-go cal,
end-to-end cal, plus diagnostics.
•Group configuration for easy
control.
•Up-load and down-load for easy
setup.
•System status, other reports.
Friendly Choice
•Prog. filters—HP, Lp, Bp, notch,
anti-alias.
•Prog. amps—pre, post, gain
ranging.
•Prog. frequency-band translators.
•Switch matrix.
•Buffered I/O to sense/control
other devices.
•Prom-cards for custom circuitry.
•Custom systems from standard
proven hardware that's
economical and available.
•Buy only what you need now, add
and change as needs change.
Call. Fax. Or write.

PRECISION FILTERS, INC
240 Cherry Street, Ithaca, New York 14850
607-277-3550
Fax: 607-277-4466

CIRCLE 555
ELECTRONIC, s MARCH

132

1')911

Memories era. But Iverson sees that as
more of aproblem now. 'The people
in government look at this with wonder in their eyes," he says. U. S. Memories had everything going for it—a
handful of America's largest and most
successful companies and IBM's DRAM
technology, he says. And still it could
not get off the ground. 'This has had a
negative effect in Washington."
Congressman Tom Campbell, (R.,
Calif.) concurs that confusion reigns in
Washington. The prevailing view in the
Congress, says Campbell, holds that

T

HERE ARE TWO
PERSPECTIVES,
AND SOMETIMES A
COMPANY'S BEST
INTERESTS DON'T
MATCH THOSE OF
THE \ATION, SAYS
INTEL'S MOORE

America's technology lead is eroding,
"and that translates into awillingness
to help. But aselling job is needed to
win Congress over to the idea that
DRAMs are acritical technology."
Campbell is considering introducing
legislation in the next few months that
would at least start to nibble away at
the cost-of-capital problem.
The bill would have two main elements. First, the U. S. would designate
a "short list" of strategic technologies
through a mechanism that would indude panels from the National Academy of Science and the National Academy of Engineering. The list might include HDTV, semiconductors, advanced materials, artificial intelligence,
fiber optics and microbiology, he says.
Then auser tax would be imposed
on current technologies in those areas.
For example, conventional TVs could
be taxed to support research and development in HDTV. U

Philips ...and the future of LCDs
Liquid crystal displays were first developed to meet ademand for greater
design flexibility and lower power consumption than could be achieved with
LED displays. But it wasn't long before other benefits of LCDs became
apparent. Benefits like their low cost, intrinsic reliability and superior
legibility. And with new LCD technologies, such as double super-twisted
nematic (DSTN) crystals and active dot-matrix displays, improvement in LCD
characteristics is guaranteed.
Today, liquid crystal is the fastest growing display technology, having evolved
beyond simple segmented numerical displays to highly complex dot-matrix
graphics displays. As the world's leading supplier of CRTs, it's not surprising
that Philips is deeply involved with this growth. As Europe's leading IC
manufacturer, we're also ideally equipped to provide advanced LCD drive
circuitry.
Philips has the staying power and the resources to offer you along-term
partnership. Resources such as the largest privately-funded research
organization in the world and our new $100 million LCD facility in The
Netherlands, providing unsurpassed LCD development, complemented by
mastery of mass production. The result is aline of standard/custom LCD
cells and modules for segment, character and dot-matrix display, including
types with fully integrated driver ICs implemented in chip-on-foil and
chip-on-glass technology. Separate driver ICs are available in SMD and
tape-automated bonded (TAB) packages.
Philips — setting the pace for the future of LCDs.

2

I
.

•

,••••ÉdelfeeLe...7reasr.,

Development
sample of a
semi-custom
chip-on-glass LCD
module in which
the driver chip is
bonded to the LCD
cell

LCD design flexibility
.a Philips already provides ahost of LCDs for application in avariety of
industries. Recent advances in the technology have extended legibility,
information content and temperature range, leading to applications in the
demanding environments of telecommunications, computers and the
automotive industry.
In years to come, the market will call for larger, multi-purpose liquid-crystal
displays ...at an affordable price. Philips will still be there to meet the
challenge and ensure that the final design will be the optimum, most
cost-effective one. Whether you need standard or customized products, we
have the expertise to satisfy your specifications.
Your first contact for astandard, semi-custom or full custom LCD is with a
representative of our National Organization in your own country. For custom
designs, each National Organization has adedicated LCD group to discuss
your requirements and draft the product spec with you. This information is
given to one of our Product Design Centres, where both feasibility and cost
analyses are made. Immediately, we offer you aproposal. When this is
accepted, you receive production samples for approval. Then, we start full
production of your LCD.
Philips — flexibility to satisfy all your LCD design needs. gt

Masters of mass production
Philips is acknowledged as a master of mass
production techniques and logistics. We've drawn upon
our experience in manufacturing ICs — where rigorous
process control and stringent clean-room conditions are
essential — and applied it to our equally demanding LCD
production in our new plant.
Philips — production experience built into every LCD.

I. The first major production stage — sputtering glass plates with thin
layers of silicon dioxide and indium/tin
2 Offset printing of polyimicie layer to orientate the liquid crystal
molecules
3 Cutting matched plates into strips, each of which may contain many
individual cells, before filling these with liquid crystal under vacuum

OINS)

3 Cutting

After delivery, we still deliver
We know that your needs don't stop with the delivery of the product, so
the provision of after-sales service is of paramount importance to us.
Our worldwide sales and service organization not only provides you with
excellent, high quality LCDs on time and at the right price, it also offers
design and specification consultation. We're always close at hand, speaking
your language and offering the ultimate service.
For more information, contact your Philips National Sales Organization or
one of our LCD design and production centres in:

4111I\

"Fiak1
4.
/

The Netherlands (Heerlen) .
Fax +31-45-424718 Telex 56129 PHHRL NL
Hong Kong:
Fax +852-0-6504183 Telex 43751 PHIHK HX

Philips CCDs are
tested under the
most arduous
conditions, their
performance is
recorded and the
data used to
ensure a
consistently
superior product

Quality, it's not just a word...
K...with Philips, it's atotal commitment. And nowhere are quality demands
more stringent than they are for LCD manufacture, which requires the most
meticulous design practices and quality control procedures. ISO 9000 sets
the standatd for our quality system for the coming years.
Quality starts, of course, at the design stage. Here our advanced CAD
facilities and our policy of conducting rigorous feasibility studies at every
step help to ensure aproduct design which can be consistently and reliably
produced.
The high quality intrinsic in our LCD designs is maintained during production
by our exacting on-line process control procedures. These include detailed
tests conducted after each major process step.
Finally, the ultimate quality of our products is confirmed by our strict Release
Procedure, during which we test samples under conditions far more severe
than any likely to be encountered in the field.
Philips — committed to quality for your continued satisfaction.
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PERSPECTIVE

At TI, we cover your ASIC
needs from silicon to software
to service and support.

ON

ASIC

DESIGN

Programming is quick and easy using
readily available, third-party design
software and programming hardware. For
your high-volume production
requirements, programming and testing
services are available both from TI and
authorized distributors.
When low power and reprogrammability are important, an erasable
PLD (EPLD) gives you the freedom to
make design changes quickly and easily. For high-volume production requirements, EPLDs are also available in onetime-programmable plastic packages.
To move your EPLD design rapidly
from concept to silicon, the TI EPLD
Development System accepts avariety of
entry formats. These include schematic
capture, Boolean equations, statemachine diagrams, and truth tables. TI's
desktop CAE tool runs on an IBM®
compatible PC-AT".

F

ew ASIC suppliers match TI's
breadth of choice and depth of
support in helping you develop the
most efficient round peg for around
hole. As you see below, our ASIC
family spans the architectural spectrum
from PLDs to standard cells.

PLDs: High performance,
low risk

FPGAs: Best of two worlds

PLDs are alow-risk, affordable design
solution for high-speed-logic consolidation. Stocked on TI distributors'
shelves, they allow aquick ramp to
volume production.
TI offers more than 40 PLD functions in industry-standard architectures, including the high-speed, 7.5-ns
TIBPAL16XX-7 and TIBPAL20XX-7.
For high-performance applications, TI
also offers unique functions such as the
programmable sequence generator,
TIBPSG507, and one of industry's
fastest programmable address decoders,
the 6-ns TIBPAL18N8-6.

Like PLDs, FPGAs are user programmable, provide rapid design and debug,
are simple to use, and are virtually riskfree. Like masked gate arrays, FPGAs
feature high gate densities, high performance, alarge number of userdefinable I/0s, and agate array-like
design environment.
Currently available are TI's
TPC1010A (1200 gates) and the
TPC1020A (2000), with higher densities to follow. Unlike PLDs and gate arrays, FPGAs have aunique architecture
that allows 100% observability of the

TI's ASIC PRODUCT SPECTRUM

. ARRAY/CE/LL

100K

GATE

FIELD-PROGRAMMABLE GATE ARRAY

-1.
ERASABLE PLD

internal circuitry. This provides
flexibility of design verification, either
"in-circuit" or "in the programming
box."
The TI Action Logic System
(TI-ALS) is apowerful development
tool for implementing your FPGA
designs while avoiding NRE fees. The
TI-ALS accepts designs from popular
CAE software packages including
Viewlogic", OrCAD, Mentor
Graphics'', and Valid" — resident on
PC386, Apollo", and Sun-3" platforms.

Ineed ahigh-speed
part with unique
functionality. Standard
architecture is abig
priority, too. Plus, I'm
going into production
and need volume
delivery now. 10

Gate arrays
for greater differentiation
For applications requiring higher-density, high-performance ASICs with fast
prototype delivery, TI's TGC100 Series
1-micron gate arrays are an excellent
choice. Offering gate-array complexities up to 26K gates and 256 I/0s,
the TGC100 Series utilizes familiar
general-purpose logic libraries. You can
define macros and pinouts, as well as
specify packages with pin counts up to
256 pins.
A comprehensive design kit provides
the information you need to easily
implement your gate-array design.
ASIC design centers, located at TI's
Regional Technology Centers, are
staffed with design specialists who are
ready to help you.

Standard cells: As specific,
as complex as you need
For ultimate performance and system
integration, TI's TSC500 Series is
your choice. The extensive cell
library contains high-performance
memory, register files, FIF0s, and
MegaModule" building blocks. Realizing the need to incorporate design-fortest into today's high-density ASICs,
TI also includes JTAG -compatible
SCOPE"' testability cells in its library.
Thus, you can tailor astandard-cell
design to meet your exact system requirements. As with our gate arrays, a
design kit is available, as well as technical design assistance through TI's
ASIC design centers.

PROGRAMMABLE LOGIC DEVIC

IliEASING PERFORMANCE

d

For details about the support arid service TI
offers, please turn the page.

The TI Solution:

Programmable Logic
Devices
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"At Texas Instruments,
you have the choices
you need to get the
ASIC you need. That's
the difference between
an ASIC device and an
ASIC solution."
6A
nASIC solution is more than achoice of silicon. To keep
you from compromising on asquare peg for around hole, an
ASIC solution involves many considerations: Your performance
needs. How much control you want to exercise. The amount of support you require. What you can spend. How narrow your market
window is. It's the result of you and your supplier weighing all the
choices and reaching abalanced decision. At Texas Instruments,
that's the way we like to work.
"A solution should not limit you to 'classic' ASICs — gate arrays
and standard cells. That's why TI includes user programmables in its
ASIC lineup. We manufacture high-performance, programmable
logic devices (PLDs) and high-density, field-programmable gate
arrays (FPGAs).
"Such abroad choice allows you to make better value judgments
about control, NRE investment, and cycle times.
"TI advocates open-system CAD architectures instead of confining you to proprietary CAD systems. We support both PC- and
workstation-based design systems.
"We provide as much advice and counsel as you need or want just
about anywhere in the world. Our documentation is so comprehensive it can fill your bookcase as it fills your needs.
"We are looking to future solutions. For example, we are developing submicron CMOS and BiCMOS gate arrays and standard cells
with densities over 100K gates. We are extending our support by
developing software that migrates FPGA designs to maskprogrammed gate arrays.
"An ASIC solution also brings with it assurances of the supplier's
dependability, stability, and capability to produce and deliver.
"At TI, wc invite you to experience the difference between compromise and choice — the difference between an ASIC device and
an ASIC solution."

Walden C. Rhines, Ph.D.
Executive Vice President, Semiconductor Group
Texas Instruments Incorporated

IN

THE
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On my schedule,
lelivery delays and
tnnecessary risks are
sut. Our design
equires the density of
gate array, but we
reed to handle all the
srogramrnation
surselves.
V

he TI Solution:

ield-Programmable
Gate Arrays

OF

MEGACHIP

TECHNOLOGIES

The system my
team is designing calls
for ahigh-density, highperformance ASIC. I
want to call the shots
on pin count, pinout
definition, and the
package itself. Fast
prototype cycle time,
JIT delivery, and low
cost are mandatory. V V

We are developing
aunique product that
requires high-speed
memory and other
complex functions
integrated on the same
chip. Surface-mount,
high-pin-count
packaging is amajor
requirement. V V

The T1 Solution:

The TI Solution:

Gate Arrays

Standard Cells
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The sun never sets on
TI's service and support.
That's literally true. We have
facilities and sites around the
world. From early in your design
cycle until you have the ASIC
solution you envision, TI support
and service are available
wherever you are.
This around-the-world service
and support include that which you
have come to expect from TI: Comprehensive documentation and technical literature. Workshop training at
our Regional Technology Centers.
ASIC design and applications
specialists to provide one-on-one
advice and counsel. Development
hardware and software.
Our design flow is straightforward and minimizes the possibility
of surprises.

Tailoring the "fit"
In these special instances, we will
tailor our procedures to your
needs, striving to be as "application specific" as the term implies.
For example, certain business
issues become very important
when aprogrammable ASIC is
best for you. Here, rapidly changing market conditions require absolute supplier dependability.
We can work with you to maintain your inventory levels. We
can adapt our production to support your ship-to-stock or just-intime programs. And if you'd like,
we can deliver programmed or
unprogrammed PLDs and other
ASICs symbolized to your

Ti's MegaChipn'
Technologies are the
means by which we can help you and your
company get to market faster with better,
more competitive products. Our emphasis
on volume manufacturing of high-density
circuits is the catalyst for ongoing advances
in how we design, process, and manufacture semiconductors and in how we serve
our customers.

in order to achieve the ASIC
solution best for you.

Four free ASIC DataFiles:
Your choices start
here and now

ASIC
DESIGN
SPECIALISTS
TRAINING &
TECHNICAL
SUPPORT

Our worldwide wafer-fabrication
capability is unmatched and moving
into the submicron era. We have disclosed a106K gate array fabricated
with our EPICT"-II, 0.8-micron
BiCMOS process technology.
Such extensive service and support satisfy the majority of our
customers' requirements, resulting in round pegs for round holes.
But what if you are one of those
whose ASIC solution must be a
peg of unusual shape?

specifications to reduce your internal handling.
We are well aware that an ASIC
solution is more than silicon, more
than standard service and support.
You may want us to analyze your
evolving ASIC designs and needs
with you in relation to our evolving technologies. We can "tweak"
our design flow to suit your requirements and integrate our design
tools within your proprietary CAD
systems when required. If your
design calls for aproprietary function, we can also create acustom
cell to suit your needs.
We at TI are willing to go the
extra mile in service and support

We've put together an ASIC
DataFile — an informative package of data sheets, product bulletins, and other pertinent
literature — on each type of
ASIC we offer: Programmable
logic devices (PLDs and EPLDs),
field-programmable gate arrays
(FPGAs), gate arrays, and standard
cells. Choose the ASIC DataFile of
greatest interest to you, or refuse to
compromise and get all four. Call
1-800-336-5236, ext. 3706, and tell
us what to send and where.
Or write Texas Instruments
Incorporated, P.O. Box 809066,
Dallas, Texas 75380-9066.
" MegaModule, SCOPE, EPIC, and MegaChip
are trademarks of Texas Instruments Incorporated.
PC-AT is atrademark of International Business
Machines Corporation.
Viewlogic is atrademark of Viewlogic Systems, Inc.
OrCAD is atrademark of OrCAD Systems Corporation.
Mentor Graphics is atrademark of Mentor Graphics
Corporation.
Valid is atrademark of Valid Logic Corporation.
Apollo is atrademark of Apollo Computer Inc.
Sun-3 is atrademark of Sun Microsystems, Inc.
IBM is aregistered trademark of International
Business Machines Corporation.
(ID 1989 T1
SRYR090
08-9338
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INSTRUMENTS

The Management Collection
Books selected to help you approach difficult
business situations more knowledgeably.
Order your
review copies now!

LEADERSHIP
R75

Surviving the Crisis of
Change — Honing Your
Management Skills

In today's fast-paced business world it is not
always easy to find the best answers to difficult questions. This series of forty articles is a
collection of Industry Week's best information dealing with change that affects managers professional as well as personal lives.
You'll learn how to gain control over difficult
problems that you encounter every day. Articles include ...Expand Your Career by Expanding Yourself; The Politic Game; Surviving a Takeover; When Values Collide; and
many more.

124 page ....

Call toll-free
800-321-7003

MANUFACTURING
R72

Strategic Manufacturing

This complete series of twenty-four articles analyzes some of the key issues
management must face in developing effective strategies in the years ahead.
The articles discuss "how" to link manufacturing with all of the functional departments of an organization so they
work with a broad, corporate view of
their goals. Articles include ...
Ten Ways
to Mismanage Technology; Learning
From Foreign Strategies; CIM
.Walking Through Fire; Challenging Tradition;
and much more.

softbound.... $22.50

Frederick Herzberg, Daniel Yankelovich,
Charles Day, Perry Pascarella and others in
classic articles about the changing expectations of today's workforce and how to
deal with them. Included are: Selecting Your
Management Style, Dealing With Your Subordinates, Motivating Your Workers, and more.

pages ... softbound

You'll work as a company controller in this
programmed learning course. You'll learn to
properly record all the company's business
transactions ...sales, inventory purchases,
operating expenses, depreciation, equity
changes, disposal of assets. When the company's fiscal year ends, you'll prepare the
annual report, balance sheet, income statement, and the statement of source and application of funds. When you've finished the
course, you'll understand better the role of
accounting and how to use the information
accounting gives you to be a more effective
manager.

(in Ohio 216/696-7000)

R85 How to be aBetter Leader

98

FINANCE & ACCOUNTING
X38 Managerial Accounting for
Non-Financial Managers

$17.50

94 pages .. softbound

TWo volumes—course book and
workbook
$27.50
X29 How To Read aFinancial Report
Written in programmed learning format, this
book will review the accounting process, traacing the steps from the actual sale to the
appearance of the transaction on the financial statements. Then you'll learn how to
assess financial position and performance of
your company through the use of ratio analysis—analyzing liquiidity, activity, profitability,
and coverage ratios.

$19.50

RO9 Your Toughest Tests As
A Manager

140 pages .. spiral bound .. $19.50

BUSINESS STRATEGY

This book guides you in assessing your own
management skills and helps you to develop
the strong leadership capabilities you need
to be a more effective manager. Articles include: Developing a Flexible Management
Style, Motivating Without Manipulating, Handling Creative Staff Members, Dealing With
Conflict, Delegating Without Losing Control.
and many more.

57 pages.

softbound

R70 Strategic Management
Getting a fix on your competitive position,
Establishing aclear purpose for the corporation, Meshing the corporate purpose with the
individual goals of your people, and Getting
their commitment. This collection of ten articles will help show you ways to foster greater
vision of your corporate purpose and techniques for combining the human and technological factors needed for good decisionmaking.

$15.00

R87 the Unhealthy Executive and
Some Practical Cures

34 pages ...softbound

Managing in an age of anxiety can drive executives into dangerous responses. This book
keys on emotional awareness. It shows you
how to recognize potential problems and
how to deal with them.
72

pages...

softbound

To order these books, just fill
out the coupon below and
mail to:

$16.00

R89 Future Focus: Advancement
and Leadership Strategies

Penton Education Division
1100 Superior Avenue
Cleveland, Ohio 44114

Should you plan your career — or just let it
happen? Are you using strategies that build
success or deter advancement? These are a
few of the topics you'll find discussed in a
series of articles ranging from career planning to executive management skills.

117 pages ... softbound

$18.00

Item # Quantity

MOTIVATION
R88

Please send the books indicated. I
understand that I
can review them
for 15 days and, if not satisfied,
return them for full refund or
credit.

Herzberg on Motivation

What can the manager do for himself and for
his subordinates to overcome the "burnout`
caused by the increasing abstraction of work
and work relationships? Why is scientific
management not the answer to increasing
productivity? This book answers all these
questions plus many more ... from problems that might surface in trying to make
participative management work to effective
leadership in a period of psychological depression ... this book has it all
80 pages
third printing

softbound
$22.50

R09
R70
R72
R75
R80
R85

Item # Quantity
R87
R88
R89
X29
X38

Orders under $15.00 must be prepaid.

CI My payment is enclosed for postage-free shipment in the U.S. and Canada.
LI Bill my company and include postage and handling charges. My purchase order is enclosed.
Charge my E Mastercard E Visa III American Express Card
Exp. Date
Account No.
Name

LEGAL

Company

R80 Right Off The Docket
This book is an invaluable reference source
of more than 140 industrial accident and occupational illness claims. The index provides
a cross-reference for each case by type of
injury and the judicial ruling set forth so that
you can quickly turn to those cases of particular interest.

130 pages... softbound

$7.00

$10.00

Address (not P.O. Box)
City

State

Signature
Penton Education Division
1100 Superior Avenue • Cleveland, Ohio 44114

Zip

Double your income!
Computer repair business
-a $10 billion industry.
If you are presently servicing office machines or any other electronic equipment,
computer repair can double your income.
National research results indicate that computer technicians bill out at double the
hourly rate of office machine technicians.
Tech-Sery can put you into computer repair quickly, economically and efficiently
and with acomplete support program including a proven marketing plan.
We provide:
RECOGNITION
TRAINING
Hands on training: IBM, Compaq, Apple,
Nationally recognized trademarks and
and compatibles at 3separate levels:
logos give you immediate recognition as
Level 1: 8086-8088 Based Machines
aprofessional computer repair specialist
DOS System Configuration
by being aTech-Sery Authorized Computer
and upgrades
Repair Center in your market area.
Level 2: 80286/80386 Machines, Letter
DOCUMENTATION
Quality and Laser Printers
We provide manuals, schematics, docurnen- Level 3: System Networks Configuration,
tation and advanced diagnostic software.
Installation and Repair
NEW HARDWARE
CPU's: IBM, Apple, Compaq, and others.
Printers: Okidata, Epson, HP Lasers and
others at huge discounts.
PARTS & BOARD REPAIR
Single source for parts and board repair.
24-hour express turnaround.

FINANCING
Available for qualified businesses.
OVER 125 DEALERS WORLDWIDE
Find out why more and more electronic
professionals are adding computer repair to
their businesses or starting their own computer repair businesses.

Call Tech-Sery at (212)967-1865 now.

tech A„,,DRizEDDEALER
serum
SERVICING THE WORLD OF MICROS

253 West 28th Street, New York, NY 10001

01989 Tach.Sery Cap.

CIRCLE

445

IGENSTAR
1WZIAL

Lgernate= L7LC

The Rental Source
for all your test and measurement needs

TEST us and SEE
how we MEASURE up!!!
CALL TODAY!

(800) 227-8409
(800) 331-3440 (in CA)
ligimitgamimmionimiguime!iti
Ask for our free catalog featuring
our 125+ million dollar inventory!

r

MIL
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or write to:
Genstar Rental Electronics, Inc.

National Sales Manager
ifflubb6307 DeSoto Avenue, Suite
Woodland Hills, CA 91367
CIRCLE 428
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SWEEPS ARE 0\

OUT OF
THE NICHE
BY BERNARD C. COLE

lre HE BiCMOS SWEEPSTAKES
are on, and there's more at
stake than the short-term profit possibilities of high-speed emitter-coupled
logic and T11 logic and memory. With
afew notable exceptions, every major
and minor semiconductor company
has come to the conclusion that biCMOS's time has come. By the mid1990s, it is generally agreed, biCMOS
will move out of its niche as a highperformance process and into the
mainstream for everything from application-specific integrated circuits to dynamic random-access memories.
One of the newest players is Philips
Components-Signetics of Sunnyvale,
Calif., which last month announced its
intention to jump into this already
crowded arena with arange of digital
logic products, including gate arrays,
memories, programmable logic devices, and bus controllers as well as
analog and mixed-mode circuits.
Signetics is betting on ahorse called
QUBiC, a13-GHz biCMOS process that
has been three years in development
and features bipolar gate delays of less
than 70 ps. "With this process we'll be
able to build an entirely new class of
low-power products that perform at supercomputing speeds," says company
president James Dykes, who terms QUBiC Signetics' strategic technology for
the 1990s.
The first QUBiC products are three •
bus-interface chips: a 3.5-ns octal inverting buffer, a2.8-ns octal transceiver
with direction pin, and a4-ns octal dtype transparent latch. Where competing parts require supply currents as
high as 10 to 100 mA, the QUBic devices use just 50 µA. "By midyear we
expect to be introducing an average of
one new biCMOS logic product per
month," says George Conner, manager
of biCMOS technology development.
The key to the 20-mask biCMOS process, he says, is the merging of the
company's 1.0-p.m CMOS process with
ultrafast bipolar transistors that allow

THERE'S ONE THING
WE AMERICANS
SRI PRODUCE BETTER
THAN ANYBODY.

of landfill garbage by up to 90%.
Already aluminum smelters are
recycling 50% of the cans that are
produced, and many communities
are looking for new ways to recover
the value of discarded iron, steel,
glass, and paper.
One of the places they are looking is in publications like ours.
Penton believes that its thirty-two
business, industry, and professional
magazines have aresponsibility to
help people in business understand
the new and react to it. Anticipate

Last year we produced 160 million tons of it. More than half aton

garbage was dumped into landfills.
But nobody wants to live next door

from each of us. Plastic, aluminum,
lawnmowings, rubber, glass, paper,

to one. And in the last ten years,
70% of the landfill sites in the U.S.

getting hard to find in America

and opportunity.

have closed.

today, we say "Garbage:'

Your garbage is fast becoming
somebody's bread and butter.
That's because trash is so troublesome. New York City alone throws
away 27,750 tons of garbage every
day. The problem: where to throw it.
Up till now, 80% of American

That means for recyclers and

and exploit it.
To those who say opportunity is

We believe that astrong Ameri-

incinerators, opportunity has

can business press helps make

opened.

strong American business. And we

Entrepreneurs with energy are
improving waste-to-energy technologies, generating electricity at the

appreciate your advertising support.

same time they reduce the volume

Penton Publications
Our issues address the tough issues.
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Foundry Management & Technology, Government Product News. Heating/Piping/Pc rPonditioning. Hydraulics & Pneumatics, Industry Week. Lodging Hospitality. Machine Benign, Material Handling Engineering Materials Engineering. The Metalworking Distributor.
Microwaves & RF, Microwaves & RF Product Data Directory. Microwaves & Ri Product Extra. M Ilimeter, Modern Mee Technology. New Equipment Digest. Occupaitional Hazards, The PT Disiciiiutor. Penton Executive Network, Power Transmission Design. Recision
Metal, Proressive Architecture. Restaurant Hospitality, School & College, 33 MeXil Producing, Transportation & liCstribution, Used Eton:client Directory. Welding Desigu & Fabrication. The Welding Distributor.
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construction of gates with delay times
as low as 70 Ps. The key is the use of a
single polysilicon layer to form the
emitter of the pivotal npn transistors.
N+ and p+ buried layers are formed
on the base wafer prior to epitaxial
silicon deposition to create the npn
subcollector for the bipolar structure
and the retrograde n- and p-well structures for the CMOS.
RICH PROCESS, QUBiC
A also
offers pnp transistors,

Schottky diodes, polysilicon resistors, lateral fuses, and three !ayes of aluminumcopper global interconnect, as well as
titanium tungsten for use as local interconnect within the transistors. The result
is transistors with operating frequencies
as high as 13 GHz, with 17-GHz parts in
development. In the next few months
the company expects to roll out gate
arrays, memory products, telecom circuits, and PLDs.
Impressive as the Signetics offering
is, it's not the only entry. For example,
National Semiconductor Corp. of Santa
Clara, Calif., will soon ship samples of
a 1-Mbit biCMOS static RAM and this

month expands its biCMOS memory
offerings to include the first in afamily
of application-specific SRAMs. The 2Kbit-by-9-bit advanced self-timed part
boasts access times as fast as 5 to 10
ns. National is also developing a second-generation biCMOS process running at 10 to 12 GHz.
Aspen Semiconductor in San Jose,
Calif., is using its 10-GHz biCMOS Star
process to build a new family of 64Kbit ITL SRAMs. In the works are
PLDs and higher-density SRAMs as well
as anewer 15-GHz process. And engineers at Texas Instruments Inc. in Dallas are putting finishing touches on
256-Kbit and 1-Mbit SRAMs built with
Ti's 7-GHz process.
BiCMOS is acritical technology for
any semiconductor house that expects
to play in the high-performance market, says Naushik Desai, strategic marketing manager for biCMOS at Aspen.
"As CMOS transistors move to half-micron dimensions, some way has got to
be found to give them enough drive
capability," he says. "Adding bipolar
structures at this point seems to be the
only practical solution." I/
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MARKET BOOM IS HERE

NEW BREED
OF SERVER
EIZIIIIIZEEDNIammaina

Lavacuum, a flock of fledgling
IKE GAS SURGING TO FILL

computer companies is rushing into
what they think could be an exploding
market opportunity for a brand-new
class of network computers in the early
part of the 1990s.
A case in point is the latest entrant,
Tricord Systems Inc., a Plymouth,
Minn., startup. The two-year-old company this month will begin shipping an
example of what many market watchers are calling anew generation of local-area-network servers.
Tricord calls its line Powerframe,

At HP, we know that the fewer stops you

STA RT

In the race to market, speed is of
the essence. The more stops you
make for key electronic components, the less likely you'll be
to win.
At HP, we think there's abetter
way. One that eliminates delays.

Speeds product development. And
provides you with all the support
you need to arrive on time.

optoelectronics, optical
communications and microwave
technology

This absolute commitment to
meeting your needs has made
us an industry leader. And led
to awide range of products in

Everything from LED indicators
and displays to optocouplers to
fiber-optic transmitters and
receivers. Motion sensors and con-
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panding numbers of desktops. "In
althe
emerging server market, depending on
the application, there is arequirement
to move data that is equally important
as, if not more important than, the requirement of processing data," says
John McCarthy, director of research at
Forrester Research Inc. in Cambridge,
Mass. "Network I/Os per second and
the ability to move information as well
as process it is what will separate the
men from the boys in this game," he
declares.

HOW THE SERVER MARKET STACKS U
US. SERVER SHIPMENTS IN UNITS BY CLASS (1983-1994)

250
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APPLICATION
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multiprocessor LAN servers based on
the 80386 and 80486 processors from
Intel Corp. Displayed for the first time
last month at the Networld show in
Boston, the new servers will not only

offer more number-crunching power
for computationally intensive jobs like
data-base serving, but they will also up
the ante in input/output processing
power needed to serve the ever ex-

N THAT COUNT, SOME
think the background of the
Tricord management team—in supercomputers, mainframes, and specialpurpose architectures could provide a
design edge for the Minnesota firm.
Tricord was founded by Larry D. Ingwerson, founder of Star Technologies,
and the current Tricord team includes
former employes of Sperry and Control
Data, including the defunct ETA Systems supercomputer unit. Tricord's
chief executive officer is James D. Edwards, previously senior vice president
of AT&T Computer Systems, whose

e, the faster you reach your destination.

FINISH

trois. Digital barcode wands,
readers and decoders. And Wand
microwave products in both
commercial and military versions.

To find out more about H1) components leadership, call 1-800752-0900, Ext. 428M for afree
brochure.

There is abetter way.

Best ofall, you're assured of our
commitment to excellence in support and reliability.

We'll show you the fastest way to
get from here to there.

LiI
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HEWLETT
PACKARD

CG08909

This microcomputer software lets you
program using natural mathematical
notation
Wouldn't it be nice if you could solve your mathematical problems by simply typing them into
idelleilly
your PC just as you would write them down on
paper? With TKSolverPLUS you can do just 1.3111111M/
that.
• You just enter the set of equations you
want to solve using natural math symbols,
• Define the variables you know,

10111111.111
‘#111101.

• Specify the units of measurement you
want,
• Press the solve key.
Then see your solutions in tabular form or plot the results on the screen or printer.
TK can do reverse calculations, or goal seeking! This powerful feature is best explained with this simple
example.

Suppose you're buying a$15500 car and you want to compute your loan payments. You're paying $3500
down and planning a4-year, 12 1/
2% loan. You enter the equations below, plug in the values and find your
monthly payment is $318.96.

price — down = loan
payment = loan *(rate/(1 — (1 + rate)" — term))
But suppose you'd rather pay $350 per month and shorten the term of the loan. Just enter your preferred
payment and tell TK to solve for the new loan term — without you having to rearrange the equations.
Or perhaps you'd like to shop for anew interest rate. TK's iterative solver will compute the interest rate you
need to pay off the loan in 31/
2years paying $350 per month.

This ability to backsolve makes TK incredibly easy to use and saves you countless hours of programming
time.
Of course not everyone wants to compute loan payments. But the benefits are the same no matter what
type of problems you have to solve ...business, engineering, statistics, or science.

Solve dozens of linear, non-linear or differential equations simultaneously •backsolving •d,
then, else rules •iterative solving •complex numbers •automatic plotting •Automatic unit
conversion •over 300 built-in functions and I
ibrary routines •math co-processor support •store
equation models for later retrieval and use •not copy protected.

TKSolverPlus disks and full documentation
$395
Satisfaction Guaranteed! Or return the program within 30 days
for full credit or refund.

Chargecard users order toll-free 800-321-7003
(in Ohio 216/696-7000)

System Requirements: IBM

PC line or 100% com-

patibles; 384K min memory; DOS 2.0 or higher; OCA,
EGA, or Hercules graphics

Penton Education Division
1100 Superior Avenue
Cleveland, Ohio 44114

E

credentials also include 15 years with
IBM Corp.
"For a nice Midwest company,
they've got apretty good roster," says
industry watcher Gary Smaby, president of the Smaby Group Inc. in Minneapolis. "They seem to have a very
good understanding of what it takes to
compete at the high end of the [network server] market."
Still, with the Powerframe Tricord
faces astrong and glowing list of competitors that are also
targeting the dedicated saver market. At
least eight other startups, mostly in the Sili
con Valley, are in various stages of design
and production of
machines with architectures similar to
Powerframe's. These
include names like
Auspex Systems, Netframe Systems, Omni
Solutions, and Parallax. And even bigname players like
Compaq
Computer
Corp. are getting into
the game. The Houston-based
personal
computer
powerhouse introduced its
multiprocessor 386/
486 Systempro line
last November for use in network server
and multiuser host applications.
All of the activity grows out of the
burgeoning popularity of LANs and the
rise of so-called client/server computing. That's where one machine on a
IAN provides services for the desktop
machines (or clients) linked on the
net. For example, file servers allow
LAN-linked PC or work station users to
share and back up files centrally, while
communications servers may take over
protocol processing and link managing
for communication with other LANs
and wide-area networks.
Increasingly, servers are also being
called upon to handle more processing-intensive tasks, such as data-base or
facsimile/image serving.
Today, about 80% of all servers sold
for use on PC-based networks are actually standard-platform PCs that have
been outfitted to act as servers, says
Rick Villars, manager of computer network systems and strategies for market
researcher International Data Corp. in

T

Framingham, Mass. But as LANs expand—and as desktop machines become more powerful and server applications more complex—this approach
is proving unsatisfactory. The machines
can't handle the traffic and keep running into I/O bottlenecks.
Until now, the primary alternative
for LAN users has been the use of
more powerful minicomputer or mainframe server platforms from the likes
of Digital Equipment, Hewlett-Packard,
or IBM. But the new
breed of dedicated
LAN servers will deliver new price/performance points that
fall between traditional PC and workstation-based servers,
and the higher-end
mini- or mainframe
solutions.
As a result, some
analysts expect the
new generation of
machines to carve
out big chunks of a
fast-growing server
market.
For example, Forrester Research sees
the U. S. market for
all kinds of servers
jumping from just
over $3 billion last
year to $11.7 billion
by 1994. And McCarthy, for his part,
predicts that "at least 50%" of that business will be captured by server-specific
architectures such as those currently
emerging from Auspex, Compaq, Netframe, Tricord, and other companies.
That's a $5.9 billion market. And
though most market watchers expect a
shakeout somewhere down the line,
some believe that at least one and perhaps more of the new network computer startups will emerge as new fastgrowth computer-industry darlings.
Big-name players like Compaq, DEC,
IBM, HP, and Sun are to varying degrees all expected to be in the game
with dedicated server machines of their
own, says McCarthy.
"But there are also prospects here
for a new Sun, a new Apple, a new
DEC, or whatever you want to call it,
to emerge," he allows.
At Tricord, CEO Edwards says the
goal is to become a$100 million company by 1993. "One danger for us
would be to get misled by all the in-

HE NEW
SERVERS GIVE
MORE POWER FOR
NUMBER CRUNCHING
AND OFFER THE I/O
THAT IS DEMANDED
BY THE GROWING
NUMBER OF PCs
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P
EM
SURFACOUNT
AXIAL. INDUC'TORS
TOROIDAL.
-INSULATED LEADS

PICO's Ultra-Miniature
Power Inductors are ideal for
Noise, Spike and Power Filtering Applications in Power
Supplies, DC-DC Converters
and Switching Regulators.
• OPL standards available
MIL-T-27/356
• Temperature range —55°C to
+130°C
• All units are magnetically shielded
• All units meet the requirements
of MIL-T-27 (TF5SO4ZZ)
• Minimum possible size
• Split windings
• Inductance values to 20mH with
DC currents to.23 amps
PICO manufactures complete lines of
Transformers, Inductors, DC-DC Converters
and AC-DC Power Supplies

Delivery—
stock to
one week

PICO

Electronics, Inc.
453 N. MacCluesten Pkwy. Mt. Vernon. N.Y. 10552

Call Toll Free
N NEW YORK CALL

800-431-1064
914-699-5514

CIRCLE 435
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The Powerframe is the first
of the new network servers to
be offered with aRISC coprocessing option; the Model 40
can be outfitted with either
two Intel 486 processors, or
with asingle 486 and an Intel
80680 reduced-instruction-setcomputing machine. These
processors are tied to each
other and to the I/O subsystems over a high-speed, 67Mbyte/s internal bus.
In about a year, Tricord
plans to introduce ahigher-end version
ture based on PC industry standards.
Powerframe I/O subsystems include a of the field-upgradable Powerframe
set of seven 32-bit Extended Industry line that will accommodate up to eight
Standard Architecture cards slots, an 8Intel processor chips, Edwards says.
bit XT bus, and ahigh-speed disk subBut for now, Powerframe performance
system that is controlled by adedicat- will range from about 12 million to 45
ed 386 processor.
million instructions/s peak throughput.
The system can accommodate up to Use of the 860 option will provide 20
17 Gbytes of disk storage, which can million floating-point operations/s susbe configured as mirrored disk sets for tained performance for certain comfail-safe operation. An SCSI-2 controller pute-intensive applications, such as
option also is also offered for faster communications gateway problems.
speeds using disk-array technology.
3N SOME SERVER SEGMENTS,
the Powerframe is likely to go
head to head with Compaq's Systempro, which can perform 8million to 40
million
instructions/s
and
costs
$16,000 to $26,000.
But according to Edwards, a more
Your hand rests on asoft wrist pad
2 polished phenolic ball.
•
while your fingers operate the trackball.
telling
measure will be how many
eliminating arm and wrist movement.
transactions per second a system can
Stainless steel shafts.
perform. And on that count, he says,
Models are available in
atwo or three button version.
Tricord will have the edge thanks to
the Powerframe's high-speed internal
User definable input keys.
bus and other architectural features.
Based on one popular benchmark,
"We think our high-end model has a
Speed control button for Instant
Stainless steel ball bearings. /
change in cursor velocity.
50% to 70% performance advantage
over Compaq's high-end machine,"
•Built For Accuracy And Precision Control.
44
says Edwards.
•Stationary. Eliminating arm and wrist movement
Specsmanship aside, Edwards says
•Engineered For Total Compatibility.
that given access to the same chips and
•User Definable Keys.
•Speed Control. Instant change in cursor velocity.
standards, most server vendors will ul•Toggle Mode. Any or all input keys can
timately match up well on technology,
be selected for Momentary or Alternate Action.
offering comparable price/performance
•Complete with cable, instruction manual,
levels. As a result, he says, "I think
software and aOne Year Warranty.
distribution channels will be the key
monse-tralk
Order aMouse-trak risk free for 30 days.
differentiator for the server market."
If not completely satisfied, return it for acomplete refund!
On that front, vendors like Compaq
ITAC Systems, Inc. Cell toll free 1-800-533-4822 /FAX (214)494-4159
and Netframe that rely primarily on reMouse-trak is manufactured in the U.S.A. by ITAC Systems, Inc. with distributors in the following countries
FRANCE
SWEDEN
ENGLAND
SWITZERLAND
tail distribution channels could be at a
Electronique
Specma Specialmaskiner
Electrone Ltd.
Datacomp AG
Tele. 33 (I) 30.64.70.80
Tele. 46 (31) 89.16.00
Tele. 44 01 429-2433
Tele. 41 01 740 51 40
disadvantage, Edwards figures.
FAX 33 (1) 30.64.71.46
FAX 44 01 429-3530
FAX 41 01 741 34 23
FAX 46 (31) 45.60.53
Tricord instead has opted to sell
WEST GERMANY
BELGIUM
AUSTRALIA
The Chameleon Group
Delcos N.V.
Hypec Electronics Pty., Ltd.
through systems integrators and valueTele. 49 (211) 379 057
Tele. 32 (02)466.94.91
Tele. 61 (02) 808 3666
added resellers, a group "who are
FAX 49 (211) 365 499
FAX 32 (02)466.62.75
FAX 61 (02) 808 3596
ligeregi Ismjsumlndomed.10.Syses, leampadol
more experienced in installing LANs
and the servers that go with them,"
CIRCLE 471
Edwards says. El
dustry enthusiasm that mainframes and minis are dead,
and that servers are going to
get all the business, which
isn't true," he says.
But Edwards notes that at
prices ranging from $24,000
to $50,000, Tricord's high-end
Powerframe Model 40 will offer server performance comparable to that of minicomputers such as the IBM AS/
400, DEC's VAX 6000, or the
HP Spectrum—at about a
tenth of the cost. At the same time, the
low-end Powerframe Model 30, starting
at around $16,000, will run rings
around traditional servers that are
based on standard or customized PC
or work-station platforms, according to
Edwards.
Tricord's primary target is the PC
LAN market, not the Unix work station
LAN segment. The Powerframe maintains binary compatibility with DOS or
OS/2 applications, and the company is
emphasizing an open-systems architec-

AN SERVERS EL OCCUPY A
LARGE CHUNK OF THE MARKET
BETWEEN PC-BASED AND
MINI/MAINFRAME SOLUTIONS

MOUSE-TRAK.
THE BEST CURSOR CONTROL IN THE WORLD
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YES! I
would like
to know even more
about Philips LCDs.
Please send me the following literature:
D Philips character type LCD modules.
E Philips LCD principles and applications.

D Philips LCD type range guide.
D Another copy of "Take an inside look at
Philips LCDs".

Name
Title
Company
Address

Telephone no.
Complete and post this card to the address below.
Philips Components,
Marketing Communications Department,

Building BA, 5600 MD Eindhoven,
The Netherlands.
Telex: 35000 phtc nl Fax: +31 40 724825

When it comes to LCDs,
We see things your way.
Philips Components

PHILIPS
CIRCLE 309
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-

is

POWER
gi Lim ON

PM 3375

100MHz 250MSis

PHILIPS

fr

V
A

iviii

INTErtC,

V atm1.50»:

04.44MHz

WI

w

'is

,
111; ,Wi t

TB

F(JCL,

M.

.
••
•
•

--'

TRIG

ela

II Ia.
ROCA

IIPAI

PIMA

MP t
,,
1;10:t,

J. ,

tan
COWL

a.
a

IBM,

CENTER AUTOZOOM RETURN
kabïnKT

•••••••••..

A

tt•••••11..

pummmi.

'•Roy7
el
l
-)
P

CAL 1.PP ,t

Pill "

75

•
— A

ICJ=

•

•

l0<,

PC's ,

Ill

Ill

0

Ull

e

ILL

•
terkuMm,, mai0
EXT

elçe
tea

11/
NAM

ill

MOM
PART

PC.

V P.

ML'.

mV

II‘

TPA ,
NOLA,

OPP

UM)

PcMP

Y POP

P

FLUKE

AND

PHILIPS

— THE

GLOBAL

ALLIANCE

IN

TEST

&

PHILIPS

FLUKE

401b

MEASUREMENT

PHILIPS

20 MS/s -60 MHz
• PM 3335 20 MS/s sampling rate, large 8K

Now, Philips offers you more power packed
choices in mid-frequency digital storage oscilloscopes.

deep memory, 60 MHz analog bandwidth, full cursor

With anew range of five models, from entry-level to

measurements, combined OHS/IEEE- 488 -RS232 -C

advanced

interface option.

fache is abreakthrough in performance and
ease of operation. And each one

is

priced to give you

unexpected economy.

100 MS/s -60 MHz
Ill PM 3350A 100 MS/s sampling simultaneously

Operation is simple and intuitive-just like acon-

on both channels, 60 MHz analog bandwidth, 4
membry registers', fast-action 'intelligent cursors:

ventional analog instrument. With full analog functionality for real-time signal display and measurements.

Digitally Delayed Timebase, GP18/IEEE 488 or
RS232- Cinterface options.

Belie select 'digital memory' to get powerful
DSO facilities. Letting you capture, compare and analyze both single-shot and repetitive signals.

100 MS/s-100 MHz1

So check the features and performance of these

• PM 3365A 100 MS/s sampling simultaneously

power packed instruments. And see for yourseff why

on both channels, plus repetitive sampling at up to 100

they add up to unbeatable value in digital storage.

MHz, 100 MHz analog bandwidth, 4memory registers,
extra signal-processing modes, Digitally Delayed Timebase,.6P18/IEEE 488 or RS232 -C interface options.

250 MS/s -60 MHz
Ill PM 3355 Fast 250 MS/s sampling simultaneously on both channels, 60 MHz analog bandwidth,
4memory registers, fast-action 'intelligent cursors:
Digitally Delayed Trinebase, GP18/IEEE 488 or
For further information, call your local supplier,

RS232 -C interface options.

50 Ales -100 MHz
• PM 3375 Fast 250 MS/s sampling simultaneously on both channels, plus repetitive sampling at
up to 100 MHz, 100 MHz analog bandwidth, 4
memory teeters, fast- action 'intelligent cursors:
Digitally Delayed Timebase, GP18/IEEE -488 or
RS232.- Cinterface options.

Austria (0222)60101-1772, Belgium (02)5256692/94. Denmark
(31)572222, Finland (0)5026371, France (1)49428080, Germany
(561)501466, Great Britain (923)240511 Ireland (61)330333.
Italy (039)3635240/8/9 Netherlands (13)390112. Norway (2)
741010, Portugal (1)683121, Spain (1) 4042200, Sweden (8)
7031000, Switzerland (D4882390.
For countries not listed write to,
186 Tal Oepartmem
Building TO
5600 A40 Emdhoven The Netherlands.

ADVANCED TECHNOLOGY
MADE TO MEASURE

PHILIPS

SIEMENS

More than a microcontroller look-alike

The New Reference Class

The SAB 80C166 integrates the
best from today's new processors
&advanced microcontrollers:
the processing speed and data
throughput of the micro processors plus the fast response and
peripheral integration of the micro
controllers.
The 16-bit SAB 80C166 microcontroller is tailored to high-speed
real-time processing, satisfying
all the demands of modern
embedded-control systems. En
other words it is just as much
at home in the complex control

world of automobiles as it is in
fast data terminals or time-critical
industrial control systems.
Here's ataste of how this new
16-bit controller performs: instruction cycle time 100 ns, processes
90% of all instructions in one
cycle (that's typical RISC performance), interrupt response
400 ns (worstcase!), complete
task switch 100 ns_
If that goes down well and you
want to find out more, contact
your local Siemens office or just
write to:
CIRCLE 228

...

A19100-HL5818-X-7600

SALBOC1611

Europe:
Siemens AG, Infoservice HL 5818,
Postfach 2348, D-8510 Fürth
USA:
Siemens Semiconductor Group,
2191 Laurelwood Road,
Santa Clara,
CA 95054
Quoting: „SAB 80C166".

To pTech
Semiconductors
Siemens

Newsfrolv
THE

COMPLETE

COMPONENT

COMPANY

Philips Ct
inn(J MI) Eindhoven
The Nei herlands

Philips enters SRAM market with ultra-low-power
64-1dbit CMOS SRAMs
Philips Components is entering the
byte-wide SRAM market with a
high performance 8kx8 CMOS device offering ultra low-power consumption down to 1µA both in 5V
standby and in the battery backup
mode (V„-- ' V) Access times
range frorh- 55 nsto7 ns. The 8kx8
CMOS SRAM is fully pin-compatible with devices presently on
the market.

and outputs are directly TTL- and
CMOS-compatible. Two chip-enable pins are provided for maximum flexibility, easy memory expansion
and
controlling
the
standby mode. The address activated devices feature combined
data input and output interfaces
and can also be three-state controlled with aseparate output enable pin.
The FCB61C65 normal and low
power devices with an access time
of 70 ns are available now in a
600 mil 28-pin DIL package and
will be available in a 330 mil
S028XL package early 1990. The
55 ns part and the ultra low-power
part will be offered in the near future.
Circle 800

InGaAsp laser diode for
high bit-rate fibre-optic
communications
Philips Components' GI kbit SRAMs suit numr
demanding applications.

The new devices are manufactured in MOS-3, Europe's most advanced
wafer
fab
based
in
Nijmegen, the Netherlands. The
1.2 µm, double-metal technology
together with the full-CMOS sixtransistor cell design account for
the very low power consumption,
very low sensitivity to alpha particles and wide operating temperature range. The FCB61C65 operates from asingle 5V supply; inputs

ICs

o

Philips Components is introducing
an ultra-fast DIL-pacakged InGaAsP
laser diode for extremely high bitrate fibre-optic communications.
The CQF60 incorporates internal
electrical compensation that allows operation at up to 2.4 GBits/s,
aunique feature for aDIL-packaged
laser diode. The LC compensation
network counteracts the effects of
the inductance and capacitance of
the
encapsulation
and
feedthrough connections, provides
perfect
50-Q
line
impedance
matching, and avoids electrical reflections.

SEMICONDUCTORS

Philips Components

El

1.3 and 1.55 gm wavelength lasers in
user-friand!,' DM package.

The 14-pin DIL package is both
cost-effective and user friendly.
The CQF60 forms part of anew
and comprehensive range of DILpackaged InGaAsP lasers which
covers the 1.3 pm and 1.55 µm
wavelengths.
Circle 801

New ferrite helps lift
SMPS operating
frequency
Philips Components' 3F3 ferrite
helps boost the operating frequency of switched-mode power
supplies to 1MHz, thus making the
supplies smaller and lighter. The
new ferrite will be attractive for
EDP,
aerospace,
and
telecom
equipment, where size and weight
are at apremium. It will work particularly well in new resonant-converter designs, which can flirter reduce switching losses, increase
operating frequencies, and cut EMI.

DISPLAY

COMPONENTS

By reducing high-frequency
losses, the ferrite reduces the core
size without sacrificing power
throughput. Replacing a conventional core with a3F3 and simultaneously increasing the operating
frequency from 50 kHz to 500 kHz
leads to a threefold reduction in
core volume and weight, and atenfold reduction in the size of the
output choke and capacitor.
Circle 802

TV tuners incorporate
PLL tuning
system
Philips Components has added two
new series of TV tuners with builtin phase-locked loop (PLL) tuning
systems to their range of VHF/UHF
TV tuners. The UV-800 and UV-900
TV tuner series' advanced PLL tuning system contains all channel and
function information necessary to
control the tuner. In this way, asizeable portion of external circuitry is
made redundant, making CTV design both simpler and cheaper.

These I'LL TI" tuners make C,71' design simpler
and cheaper

The PLL tuning system takes instructions from a microcomputer
via the PC Bus. The new ranges
share the pinning and electrical
configuration of the established

PASSIVES

PHILIPS
PA

D

Philips UV-600 and UV-700 series
TV tuners, thus guaranteeing total
compatibility
throughout
the
range.
These tuners. They cover the entire TV broadcast spectrum in just
three bands (VHF high, VHF low
and UHF) in place of the four required for earlier tuner designs
(VHF1, VHF3, Hyperband and
UHF).
To further simplify system design, Philips also produces complete front-end modules. Housed
in screened boxes slightly larger
than those used for the tuners,
these front-ends contain a tuner
plus IF amplification and demodulation circuits, providing baseband
video output with either quasisplit stereo or demodulated mono
sound.

track of the year (with compensation for leap years), month, date,
day of week, hour, minute, and second. As atimer, the PCF8583 provides elapsed time information in
either days, minutes, seconds, or
hundredths of asecond.

Circle 803

Clock-timer IC has low
power consumption
The compact PCF8583 CMOS
clock/timer/static RAM IC provides awide range of timing functions, including a real-time clock
with alarm functions, a calendar,
and atimer or event counter.
Drawing typically just IO liA
from a2.5 V to 6V supply, the device is particularly attractive for
normal telephones as well as for
battery-operated
and
portable
equipment such as pagers, remote
handsets, and cordless telephones.
A programmable timer or alarm interrupt allows the PCF8583 to reduce system power consumption
by waking aprocessor from an idle
mode at pre-programmed intervals.
With aresolution of 0.01 s, the
PCF8583 works as areal-time 12- or
24-hour clock/calendar, keeping

PROFESSIONAL

The knepower PCF8583 protides a wide titvie) , timing functions.

The PCF8583 also has an onchip 256-byte SRAM to store alarm,
status or time information as well
as telephone numbers, access
codes, and other application-related information. The IC cam connect to any microprocessor, and is
controlled via the two-line I
2C-bus.
Its operating temperature range is
—40 T to +85 T. Naked-chip versions are available, as well as versions in small outline and DIL packages.

COMPONENTS

Circle 804
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Fujitsu's new
2-ply thermal printer
For fast, quiet, high-resolution receipt printing,
nothing can match athermal printer. But what if you
need to print two copies — one customer receipt and one
journal receipt? Until now, you'd need two printers.
Fujitsu's new FTP-421UCL002 printer prints two copies
at once — on 2-ply thermal paper. And the second copy is
just as sharp, clear and easy to read as the first.

Saves space, saves cost

HIGH SPEED, 2-PLY THERMAL PRINTER
EIP-4-2IUCL002
Printing Method
Dot Matrix
Effective Print Width

If you design POS systems, ATMs or other systems that
require multicopy printing, imagine the space and cost
you'll save by replacing the printers you're now using
with one fast, quiet, reliable 2-ply thermal printer from
Fujitsu.
A 2-inch (60mm) model is available
now and a4-inch (120mm) model will
be available soon. For complete information, please call Fujitsu Mikroelektronik GmbH at 49-69-66320.

Dot Pitch

Vertical

Thermal sensitive dot method
320 dots/line
52.8mm (2.079 in.)
0.165mm (0.00650 in.)

Horizontal
Printing Speed

0.155mm (0.00650 in.)
Approx. 358 dr./sec.
(standard characters)

Paper Width

60(+0/-1)mni
(2.36(+0/-0.0391 in.)

Specified Paper

FTP-020P7111 (2 PLY paper)

Mechanism
Dimensions
Interface
Dimensions

110(VV)x60(D)x40(11)nun
(4.331x1362X1.575 in.)
89(W)x140(D)X15(H)mm
(3.504x5.512X0.591 in.)
Approx. 300g

Mechanism Weight

FUJITSU
FUJITSU MIKROELEKTRONIK GmbH: Lyoner Strate 44-4.3, Arabella Center 9. OGJA, D-6000 Frankfun Niederrad 71, FR. Germany Phone: 069-6:Ei320 Telex: 0411983 Fax: 069-6632122
FUJITSU COMPONENT OF AMERICA, INC.: 3330 Scott 13vd., Santa Clara Califorria 95054-3197. USA Phone: 408-562-1000 Telex: 910-338-0130 Fax: 408-7Z7-0:355
FUJITSU MICROELECTRONICS ASIA PTE LIMITED: #06 04 to #06.07, Plaza By The Park, No. 51 Bras Basah Road, Singapore 0719 Phone: 3al-1600 -elex: 55573 Fax: 336-1609
FUJITSU UNITED (Electronic Components, Electronic Devices International Technical Marketing Div.): Furukawa Sogo Bldg., 6-1, Marunnuchi 2-chome. Cheyada-ku, .1blwo 100, Japar
Phone: National (03) 216-3211 International (Intl Prefix) 81-3-216.3211 Telex: 2224361 Fax: (03) 215-1961
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Family: CMOS 4-Bit Single Chip Microcomputers.

RAM

Analog
Circuit

CPU
Core

Power
Supply

ROM

LCD
Driver

Powerful Core CPU
plus flexible architecture.

The SMC62 family architecture uses a

Family SMC62...

building block approach to circuit design.
This highly flexible, yet modularized
system gives you the freedom to add or
tune circuit features to match the needs

Supply Voltage

of the application at hand.
Built around the SMC6200, Seiko Epson's

Memory

powerful 4-bit CMOS Core CPU, SMC62
family members provide awide choice
of ROM and RAM sizes, I/O port types
and numbers, on-chip LCD drivers and

I/O Ports

other high-performance peripheral circuits. All devices feature Seiko Epson's
power-saving, low-voltage (1,5/3/5V)

Interrupts

CMOS technology.
Seiko Epson provides customers with
powerful development support software and add-on hardware for use with
low-cost 16-bit personal computers to
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Output
In/Output
Instructions
External
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.

Common drivers
Segments

Package

...QFP

1

State-of-the-art technology and low-cost development environment.

help you develop SMC62 family applications rapidly and efficiently.

Where evetything is possible.
EPSON Semiconductor GmbH

CIRCLE 222

D-8000 München 50, Riesstr.15,Tel. 089/149703-0, Fax -10 A Subsidiary of SEIKO EPSON Corporation
IDI Moor-Micro-Electronic GmbH Tel. 0711/4 5896-0 Fax -90

I
CHI AXCO AG Tel. 01/843 3636 Fax 843 3910

I
AU IAXCO GmbH Tel. 0222/610 63-0 Fax -1 51

Digital oscilloscope DL-series
Oscilloscopes With Personality.
Offering"fast rate': "high resolution", and "four channels" with a large memory function.
YOKOGAWA's digital oscilloscope DL-series.
The DL-series consists of powerful programmable digital oscilloscopes designed to catch single shot and unstationary signals. The DL-series provides "fast rate", "high resolution", and "four channels", in three oscilloscopes, each
with their own personality. Naturally, "large memory" is incorporated into each oscilloscope to shorten the analysis time. This enables a close detailed look at phenomena of long duration. The design of the DL-series digital
oscilloscopes incorporates all these features to meet the needs of those in the field!
• four 100 MHz individual input
channels for advanced
measurement analysis
RI high speed sampling of up to
100 MSample/s
• strong trigger and waveform
calculation capabilities for
automatic measurements
II large memory capacity of 128k
Word in this unique portable
instrument
• memory card and built-in printer
are optional

• 200MSample/s and large memory of
128k Word/ch
• 300 MHz bandwidth with 2+2
channels
• Enhanced Trigger Set provides
versatile triggering modes, such as
pattern, sequential, multigate, and
glitch
II 32-bit RISC signal processor for
high speed computation and signal
processing functions
• memory card and built-in printer
are optional

• 25MSample/s and 12-bit for high
vertical resolution, large memory of
256k Word/ch (512k Word/one
channel)
• complex waveforms can easily be
captured using the Enhanced
Trigger Set
• high sensitive differential inputs for
measuring very small signals
• FFT function is added to the
existing computation functions
• memory card and built-in printer
are optional

D.1200 DI.2100 DI.3100
Call for complete information:

YO KO GAWA
EUROPEAN HEADQUARTERS
Yokogawa Europe B.V.
P.O. Box 163, 3800 AD Amersfoort
The Netherlands
Tel.: 033-641.611
Telex: 79118, Telefax: (033) 631.202

West Germany
NBN Elektronik Gmbh
(08152) 39140

Switzerland
NBN Elektronik Gmbh
(01) 4932144

Austria
NBN Elektronik Gmbh
(0316) 402506

The Netherlands
Koning en Hartman
(015) 609906

Italy
Vianello Spa
(02) 89200162

United Kingdom
Martron Instruments
(0494) 459200

Spain
Ataio Instrumentos
(01) 7330562

Portugal
Decada Espectral
(01) 4101844

France
MB Electronique
(01) 39568131
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For active or
passive needs,
achange to CLS can
boost productivity.
If you're ready for another laser trim
system and want to increase productivity and decrease problems,
the system to add is the CLS-37S.
Built for high-volume, high throughput demands, the CLS-37S is
more affordable to purchase and
more cost-effective to operate.
Even if you currently operate
another manufacturer's trimmers,
adding aCLS-37S can help you trim
costs and enhance capabilities. Its
many benefits can be applied to

passive trims, or active trimming to
ac and dc voltage or time parameters. It can even handle capacitance
trimming; and an IEEE-488 bus
interface module is available. An
air-bearing step and repeat handler
and anew cartridge feed stack
loader are also optional.
In addition, the CLS-37S is trimmer
in size than other systems, Its advanced design has made it smaller
and less complex than the older
generation of trim systems sold
by others.

For lower operating costs, Chicago
Laser has taken extensive measures to minimize the chance of
downtime. That process begins
with well-proven designs and rigid
quality-control standards. Chances
of downtime are further reduced by
the systen's modular construction
and advanced diagnostic programs.
For adetailed appraisal of how the
CLS-37S can fill your needs, contact
Chicago Laser Systems.

Designed as "the smart laser trim
system," the CLS-37S is backed
by the industry's most intelligent
software operating system. So easy
to use, unskilled workers can learn
to program the system in just days.

CIRCLE 301

For lower-cost laser trimming,
make CLS your next move.
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KOERDYM® from KRUPP WIDIA,
for anew dimension
in permanent magnet performance.
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KOERDYM, ragestered 'rode name
of KRUPP WIDIA GMBH
Licensor Sumitomo Spectral Metals
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KOERDYM is anew neodymium-iron-boron material
that opens up new opportunities
in permanent magnet applications. Thanks to its unparalleled
energy product, miniature magnets can now be made even
smaller or alot more powerful.
An abundant supply of raw
materials is another point in
KOERDYM's favour.

KRUPP WIDIA Magnet Engineering
P.O. Box 10 2161, D-4300 Essen 1
Tel. 0201/725-0, Telex 85718-12
Telefax 0201/725-3040

KRUPP WIDIA

Magnet Engineering
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Crossing the technical barrier with
Murata's human technology. Vole

Noise countermeasures using
Chip EMI Suppression Filters are
being studied in thii unechoic
chambre.
Al present, noise
countermeasures on a PC board
can be realized only by Chip EMI
Suppression Filter.
Close attention should be paid to

EVER SMALLER
AND BETTER MONOLITHIC
CHIP EMI SUPPRESSION FILTER
handling ol chips

Continuous technological innovations
for ever changing Market needs. — Murata.
The number of noise suppression components per set has increased sharply due to
stricter noise regulations. At the same time, the market demands more compact
and lighter set. Production of chip components for noise suppression has been
strongly needed to realize the pcb compactness. Murata has been producing
surface mounting EMI Suppression Filters to meet this demand.
In this article, Mr. Kaneko of Murata's EMI Suppression Division discusses this point.
CI: Have making components
for noise suppression into
chips been behind of
capacitors and resistors?

0: Have you produced entire
0: Are these common
characteristics reflected in
components by yourselves?
the products?
A: We developed materials for
them. In addition to making

A: Yes. We firmly decided to

chips compact, we have

make components into chips

A: Yes. The products are: Chip
Solid Inductor with its

about ten years ago. It was
just about five years ago that

excellent functions unattained

volume ratio below 1/20 to a
conventional bead inductor,

by conventional leaded

Chip Solid EMI Suppression

we came to obtain their
outline since we started their

components. Therefore, we

Filter effective for radiation

make monolithic types which

noise countermeasures, and
Chip Tube EMI Suppression

development.
CI: Did you foresee the need
for chips at the time you
first began their
development?

provided them with additional

realize further compactness.

circuit boards themselves
noise; so circuit board must
be made small. Accordingly,
components must be small.
Making components for noise
suppression into chips has
been needed for both factors.
0: How have you tackled this
problem?
A We aimed at making all
components for noise
suppression into chips from
the very beginning. We

technology and know-how.
Chip Solid Inductor EILM Series.

1+

power lines. Al present, only

made into achip through the

these chip components can

processing and integral firing

eliminate noise on aPC board.

realize more excellent

0: What are your future
aspirations?

characteristics than through

A. Chip components are

at the stage of materials can

serve as antennas to collect

full use of Murata's excellent

rated current of 2A for DC

A: The monolithic type which is

A Yes. As amatter of fact,

produce components making

Filter which has attained

0: is the term "monolithic" a
key to compactness?

the mere soldering of

becoming more co, pact.

collected materials.

With the monolithic type,

Technologically, highly

logically we can produce

advanced techniques are
required; however, we

Chip EMI Suppression

succeeded in developing

compared with conventional

them making use of the

one's. Since we started with

know-how we have

this, we have determined to

Chip Solid EMIFIL Array
Pursuit of compactness will,
realize such components like
this one which has eight
elements per chip and
corresponds to high density
mounting. This is suitable for
noise countermeasures in
the I/O cable for electronic
equipment such as
computers. Excellent IL
characteristics can be
attained even in high
frequency.

Filters with asize of 1/20

accumulated through the

realize ever better and more

development of other
components.

functional products.
• Insertion Loss Characteristics
(Compared with Chip

0: Could excellent functions
be produced by making
components Into chips?

monolithic Capacitors of the
samecapacitance.)

A: Yes. Efforts have been made
to reduce residual inductance

te

as much as possible.

Chip EMI Suppression Solid

Therefore, in addition to

Type NEMOIR Series Filter

space merit, noise
suppressing effect at high
frequencies has improved greatly.
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Suppression Filter

MURATA MFG.CO,LTD.
hEADOuARTERS
26-10 Teren 2-Chorne. Nagacirskyo, Kyoto 617 Jean
MURATA ERIE NORTH AMERICA. INC (U S A/CANADA)
2200Lake Perk Ones Smyrna Georpoe 30080-7604.USA.
MURATA ERIE NORTH AMERICA. LTD Camskan
MURATA AMAICNIA INDUSTRLA ECOMERCIO LTDA

Doc Type EMI

3 Terminal

Ferule Bead

Sognal Lone

Suopressoon Fite

vaustor Cusco°,

Inductor

Noose Filter

Fate Connector

Block Type Emo
Suppresson Foller

MURATA'S EMI SUPPRESSION FILTER (MHO

(BMA) •
-•

MURATA ELEKTDONIK GIA3H (West Germany)
Holbenshesse 21-238500 Nimberg 70. West Grissom
MuRATA ELECTRONICUE. SA (France)
MURATA ELECTRONICA SPA (Itary)
MURATA ELECTFIONICS (uK) LID (Enere)
MURATA ELECTRONICS SINGAPORE (PTE.) LTD (Son9aPcm)
TAIWAN MURATA ELECTONICS CO .LTD. (Taiwan)
MURATA ERIE NA. INC (T... Branch)
MURATA COSATANY LTD Pimp Scr10)
MUFIATA AgG Co Ltd Semi Branch (Korea)
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Phone 075-951-9111
Room 404436-1300
Alone 613-302-2581
Phone 011-2207751
Phone 09116E870
Pram 1-40341403
Prone 02-957U=
Phcne
Phone
Pone
Phone
Prone

0252-811895
2584=
042-91-4151

m-9324218
17822618

%me 7317035/7317321

Telex 64270 MURATA J
Telex 542329
Telex 662279
Telex 38-1130156
Tales 623763
Trim 631530
Telex 330385
Tales 859971>euG
Tries 21127
Telex 27571 MURATA
Telex 27571 MURATA
Tdes 56208 11063T hO
Telex 25858

VAtte
Inductive Components
VACUUMSCHMELZE
for ISDN
Success through new materials

Do you need signal transformers for So -interfaces or common
mode chokes for RFI suppression, maybe for applications in
consumer terminal equipment or terminal adaptors or for network terminal devices or extension equipment? Contact us
immediately if you intend to be more successful than your
competitors. Using our ISDN purpose developed core materials
as abasis we offer:

•a reduction

in volume up to 50% achieved through
new high permeability core materials

•considerably improved assembly and cost-effectivity
achieved through module design

•components meeting technical specifications as,

e.g.

in CCITT, FIL, BAST and CNET
• high insertion losses in the frequency range specified.
Forward your individual requirements right away. You won't
have to wait long for our solution.
M-125

VACUUMSCHMELZE GMBH
Gruner Weg 37 •D-6450 Hanau 1 Tel (06181)362-1 •Fax (06181) 362645
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Ttx 6181 8201 =vac

For development and design
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HIGH-TECH
Microelectronics
Sensor technology
Control technology
On today's highly competitive markets success
depends on the ability to recognize and evaluate
technological trends. This knowledge is the basis for
finding innovative applications and market opportunities. The survey of industrial technologies presented at Hannover provides the necessary overview. A brochure outlining the vogram for all 12
trade fairs at Hannover can be ordered now. Don't
miss out on this important information!

2ND — 9TH MAY, 1990

HANNOVER
MESSE0()
INDUSTRIE /V
Further information: Deutsche Messe AG, Messegelânde, D-3000 Hannover 82, Tel.: (511) 89-0, Telex: 922728, Telefax: (511) 89-3 26 26
Fl

DEUTSCHE MESSE AG, HANNOVER
CIRCLE 354

Compatible solutions
for industry

Process Controllers
...galore!
but one giving
complete solutions
is ararity indeed

0

0

0 0

III

We offer
• Expertise and experience in system solutions
• Support from a single source
• AT compatibility
• Programming languages and user interfaces
• Worldwide support from highly trained staff

D- 8000 München 80
Postfach 80 14 69
Telex 523 703 (r sd)
Telefax (089) 41 29-21 64
Tel. internat. +(49 89) 41 29-0

ROHDE &SCHWARZ

An independent concern, founded in 1933.
5000 employees, represented in 80 countries.
Design and turn-key installation
of systems with software and servicing.
Calibration, training and documentation.
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EUROPEAN
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IBM-SIEMENS PACT TO BOOST JESSIP
beThetweenagreement
IBM Corp. of

Armonk, N. Y., and West
Germany's Siemens AG to
cooperate in developing
64-Mbit dynamic randomaccess memories—a project whose cost industry insiders peg at $450 million
by the mid-1990s—could
help the goals and timetable of the Joint European
Submicron Silicon Initiative, or Jessi, a group that
IBM wants to join. One of
Jessi's targets is the implementation of the technologies needed to produce 64Mbit DRAMs by 1996.
With Munich-based Siemens one of the prime participants in the $4 billion
Jessi effort, the know-how
it will gain from the partnership with IBM could
prove beneficial to the
pan-European consortium.
Since innovation cycles in
memories are around three
and ahalf years per generation, a speedup in development that the IBM-Siemens cooperative deal
could bring may move up
the market introduction of

future memory chips.
Meanwhile, the Jessi
management board has invited IBM Europe to contribute engineering knowhow to selected projects of
the European initiative and
to forward proposals. IBM
Europe hasn't responded

as yet, but according to
usually reliable sources,
the company has set up a tion with the Europeans.
working group at its Bob- Among the areas it is said
to be exploring is technollingen, West Germany, facilities that is looking at ogy for semiconductor production equipment. U
possible forms of coopera-

PHILIPS POINTS THE WAY TO AGIANT STEP IN DATA DENSITY
Would you believe data
media 10,000 times denser
than today's compact disk?
It sounds incredible, but that
possibility
has
emerged
from experiments that researchers Even van Loenen
and Dick Dijkkamp are conducting at • the Philips Research Laboratories in Eindhoven, the Netherlands.
Central to their investiga-

tions is the use of atungsten
needle in avacuum to prick
tiny pits in silicon with a
heretofore unattained density. The work of the two scientists could ultimately lead
to higher-precision operations on technologically important chip materials such
as silicon, according to the
Philips researchers.
The possibility of pricking

SIEMENS SCORES BIG IN SEMICONDUCTORS WITH 65% RISE
Champagne corks were
popping at Siemens AG. The
reason: the latest figures
from market researcher Dataquest Inc. show that the
company's 1989 semiconductor sales had jumped a
whopping 64.9% over the
previous year's—from $569
million to $938 million. That
catapulted the Munich company from the No. 5spot on
the European semiconductor charts to No. 2—past
Motorola and SGS-Thomson Microelectronics to just
$29 million behind Philips.

Worldwide, it moved up
from No. 20 to No. 15.
Siemens
attributes
its
growth spurt to healthy
business with dynamic random-access memories. Last
year it sold more than 50
million 256-Kbit, 1-Mbit, and
4-Mbit parts, the majority of
them—around 45 million1-Mbit types. DRAMs now
account for about 37% of
the Semiconductor Division's sales, up from 18% in
1988. With the 1-Mbit versions going strong, Siemens
is gradually phasing out 256-

Kbit devices and is increasing the output of 4-Mbit
units, which it started shipping late last year.
Meanwhile, The FrenchItalian SGS-Thomson Microelectronics, although sliding
from No. 2 to No. 3, still
enjoyed an impressive 15.2%
sales gain over the preceding year. This, analysts say,
shows that the company's
purchase of the UK's Inmos
Ltd., and access to that company's static RAM and Transputer microprocessor technology, is paying off. El
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pits with a tungsten needle
in silicon was discovered
during experiments with a
scanning tunneling microscope, an instrument whose
key element is asharp needle held in avacuum at several atomic spacings, or
around half a nanometer,
above a surface. Electrons
tunneling through the vacuum barrier between the needle tip and the silicon surface, the researchers found,
can prick ultraminute pits in
the material.
With this method, van
Loenen and Dijkkamp created pits with a diameter of
about 10 nm and adepth of
0.6 nm without any appreciable distance between the
pits. "It would be possible
to fit 10,000 pits into the
space taken up by one pit in
today's compact disk," van
Loenen says.
By overlapping the pin
pricks, it's possible to make
tracks to produce, for example, extremely fine line structures. El

This billboard brought fame,
fortune and an award to aFlorida bank.
Along the expressways of Jacksonville,
Barnett Bank sponsored aseries of billboards
that showcased the talents of local Florida
artists. This focused public attention on
Barnett Bank, helping them win new depositors and aBusiness in the Arts Award—an
accolade that comes complete with local and
national recognition.
The competition is open to businesses of
any size that contributed dollars, personnel,

goods or services to the arts.
To nominate your business—or someone
else's—write the Business Committee for the
Arts, Inc., 1775 Broadway, Suite 510, New
York, New York 10019. Or call (212) 664-0600
for nomination information.
The deadline for entry is May 31, so enter
soon. And perhaps you, too, can put your
company on the road
BUSINESS COMMITTEE
to fame and fortune.
FOR THE ARTS, INC

This advertisement prepared as apublic service by Ogilvy ik Mather.

EAST EUROPE: THE NEXT
MONO IC MIRACLEP

WESTERN ELECTRONICS FIRMS ARE LINING UP AT THE BORDER,
BUT MAJOR ROADBLOCKS REMAIN HT 111WHINE DAMIAN

O

N JAN. 17, THE CHAIRman of France's Groupe Bull
cut short a New York City
press conference to dash to
Kennedy Airport and the Concorde.
Francis Lorentz, who had just been
outlining the company's strategy in acquiring Zenith Data Systems, was jetting back to Paris to join French President François Mitterand for atrade mission to Hungary the next day.
The trip was part of aFrench economic blitzkrieg to hammer out
new business in Eastern Europe,
and in this pursuit Lorentz is
not alone. As the world
watched dramatic events unfold in the Soviet-bloc nations
over the past few months, businessmen in Europe, the U. S.,
and Japan sensed an important and huge new
market opening up.
Indeed, countries such as
Poland, Hungary, Czechoslovakia, and East Germa-

ny are actively seeking advanced hightechnology products to modernize their
the Western naeconomies, and
rions have been
quick to respond. Even
the U. S., which
taken a hard
historically has
ing technology
line on exportto the Warsaw
Pact countries,
is softening its
stance. The

Bush administration lecently announced
its support for a far-reaching liberalization of export restrictions on advanced
computers, telecommunications gear,
and machine tools—though perhaps not
as sweeping areform as its Western European allies would like. The
TRADE NATO countries, Japan, and
Australia were to meet in Paris in midFebruary to hammer out details.
For his part, Lorentz says that Bull has
begun a joint venture with the
ungarian company Videoton—
which, at $400 million, is that
nation's largest electronics producer—to develop Hungary's information-processing industry. (Videoton, based in Budapest, is involved in
another computer deal
with the UK's Densitron
Ltd. and with West Germany's Standard Elektrik Lorenz AG on a
telecommunications
project.) "There

p
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FOR COCOM NATIONS, CONSENSUS IS HARD TO COME BY

or HE DOOR TO TRADE basically suggesting that we do some- is jointly decided by the Departments
3 with Eastern Europe may thing for Eastern Europe now."
of Commerce, Defense, and State,
open wider for U. S. electronics cornSafeguards against transshipment says Price. "Companies should touch
panies, but only after the consider- are not unexplored territory for Co- base with all three in advance to see
able weight of export restrictions on corn. Non-Cocom nations are re- how to discuss and structure their restrategic technologies is eased.
quired to set up security stems and, quests," says Price. "We talk to many
The streamlining has already begun in many instances, the company ex- businesses on aregular basis." While
for computers, telecommunications porting the technology must also be large companies often go it alone,
gear, and machine tools. A
smaller firms with technologies
broad-based relaxation depends
for export will often turn to
heavily on the safeguards Easttrade associations for help.
bloc countries are willing to imWithin this governmental triplement to prevent transshipad, Commerce Secretary Robert
ment of sensitive equipment into
A. Mosbacher has been the
the Soviet Union.
most ardent advocate of relaxFor more than 40 years, the
ing restrictions. Mosbacher has
Coordination Committee for
generally argued that it is futile
Multilateral Export Control—
for the U. S. and Cocom nabetter known as Cocom--has
tions to restrict the export of
been the international nerve
off-the-shelf technologies when
center for strategic exports.
Eastern European countries can
Based in Paris, Cocom operates
readily acquire them from Taiby consensus. Each member
wan or South Korea.
nation—the NATO allies plus
Mosbacher believes that the
Japan and Australia—impletime is right for businesses to
ments Cocom agreements indego into Poland and Hungary.
pendently. There are no treaties
Both nations have expressed a
to break or formal sanctions to
willingness to facilitate foreign
be imposed if anation goes beinvestment, he says, but there
yond the consensus.
are other incentives as well, inEASING OFF
But consensus has been
cluding apool of cheap labor
harder to come by since EastIt's futile to restrict the export of off-the-shelf in Poland. Also, "it is a great
ern Europe started splitting
technologies, says Commerce's Mosbacher.
geographic spot to ship into
away from the Soviet Union.
the USSR and make that next
Sensing market opportunities that can involved in tracking its use. Most likejump when the time is right," he says.
only grow over the next decade, ly, Eastern European countries would
After two tours of Eastern Europe
trade missions from Cocom nations be asked to set up export control last year, Mosbacher formulated Comhave been breaching what used to be systems like those already in force in
merce policy guidelines. He tied the
called the Iron Curtain in unprecenon-Cocom nations that trade in stra- pace of increased trade to a corredented numbers.
tegic technologies. Poland and Hun- sponding progress in human rights
Since the U. S. has been the leader gary, which the State Department and increased openness on the part
for many technologies, in the past its considers the top two Fast-bloc pros- of East-bloc nations. In particular,
opinion has weighed heavily in deter- pects, have "offered to put a set of Mosbacher wants potential trading
mining Cocom policy. Now the U. S.
safeguards in place," says Price, "but partners to supply more information
is advocating aphased approach, says some of our allies may have adifferabout their domestic markets.
Bob Price, director of the Office of ent view on that idea."
Besides those issues, Mosbacher beCocom Affairs in the U. S. State DeThe State Department has based its lieves it is best for trade to proceed
partment. But "we don't know if our reformulated Cocom policy on four only on a sound commercial basis.
position will be acceptable in the goals: support for political reform in This includes joint ventures, which
minds of our Cocom partners."
Eastern Europe; strengthened protecmust make good business sense. He
On the one hand, there is pressure tion for truly strategic technologies;
also called for an independent banking
within Cocom to decontrol off-the- rapid modernization of current con- system in Eastern European countries
shelf commodities readily available in trol lists; and decontrol of off-the- so capital and interest rates are set
the West. On the other hand, West- shelf products. Price expects an archiupon principles like those in the West.
ern European nations seem particulartecture for implementing this set of "Privatization of state-owned enterly skeptical of Eastern Europe's ability goals to emege in early spring follow- prises by itself will not result in into implement functional safeguards ing the completion of a presidential creased international competitiveness,"
against the Soviet Union, says Price.
review of export controls.
he says, "if these enterprises do not
"This raises the question of whether
Even inside the U. S., Cocom poliface competition in the domestic marEastern Europe and the Soviet Union cy is amatter of consensus. The ex- ketplace. Even joint ventures with forshould be treated differently [in terms port of any product or technology eign owners will ay to create monopoof easing trade]," he says. "We are that could have strategic implications listic safe havens."—Jack Shandle
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is a very big market opportunity in
Eastern Europe," Lorentz says. "They
don't have acomputer industry, and if
they want to liberalize their economy
and their political system they will
have to build one."
That holds true for more than just
computers. 'Throughout Eastern Europe, there's apent-up demand in all
electronic
sectors—telecommunications, factory automation, medical electronics, railroad signaling equipment,
and consumer products," says Friedrich
Remplik, coordinator for trade with
Czechoslovakia and East Germany at
Siemens AG in Munich.

INTERESTED? HERE'S HOW TO BEGIN

'I" HE EASTERN EUROPEAN
Business Information Center
is the central clearinghouse for information on opportunities in Eastern
Europe and on U. S. government programs supporting private enterprise,
trade, and investment there.
Opened Jan. 23, the center will also
be the key agency for companies that
want to develop proposals for the new
Polish-American and Hungarian-American Enterprise Funds. Congress last
year allocated $240 million to the Pol,ish initiative and $60 million to the
rHungarian fund to support the Polish
and Hungarian joint-venture partners of
EST GERMAN ECONOmists say that Fast Germany
U. S. firms. (Contact: Eastern Europe
alone—a country about the size of
Business Information Center, Room H6043, U. S. Department of Commerce,
Kentucky and with 16.5 million people—needs more than $760 billion
Washington, D. C. 20230; phone 202worth of goods and services to bring
377-2645.)
Other government programs of
its economy, infrastructure, and stanlonger standing will also prove helpdard of living to the level that prosperful to the neophyte in overseas trade.
ous West Germany now enjoys. On a
per-capita basis, it would take 20 to 25
The Commerce Department's Internatimes that sum for all of Eastern Europe to catch up.
nation needs a solid technology base
from which to bring innovative products
With such vast potential, it's no wonder electronics companies are lining up to market in exchange for hard cash.
at the border. A sprinkling have al- Without that cash, there's no way for
ready consummated deals, usually in East-bloc countries to buy equipment,
the form of joint ventures; still others since their own money is not yet conare cutting deals in the Soviet Union vertible on world markets.
(see p. 50). "In the end, all countries
Some world governments—notably,
with high technology to offer will get the Japanese—are considering multiinto the act, with the AT&Ts, IBMs, billion-dollar credits to some East Euroand Alcatels sure to play amajor role," pean countries, presumably in an effort
says Eberhard Posner, spokesman for to get afoot in the door. That's atactic
that U. S. Commerce Secretary Robert
economic affairs at Siemens.
Still, Western observers note that A. Mosbacher has vetoed. Mosbacher
some formidable obstades must be oversays the U. S. will not support amascome if East Europe is to become the sive lending program or subsidized
next economic miracle. Among the credit to encourage what he calls "artiproblems East-bloc countries face are
ficial growth" of East-West trade.
•international trade agreements that
With or without government subsiforbid the NATO allies and Japan from dies, East European countries may find
exporting advanced or sensitive equiphelp at Western banks. East Germany
did, when its Polygraph Export-Import
ment to the East (see opposite);
•a scarcity of hard cash coupled with Co. borrowed from aMunich bank to
currencies that are not yet convertible;
become the first Eastern-bloc company
•the lack of technology and economic to buy outright a U. S. concern. The
infrastructures;
high-tech printing combine purchased
•political and economic uncertainties Royal Zenith Inc. of Great Neck, N. Y.,
as the newly emerging nations hold in late January.
In addition, banks in West Germany
elections and attempt to strike out on
figured in the Standard Electrilç Lorenz
their own;
•and cultural problems that can inter- agreement with Hungary, as did two
fere with business as usual in the West- regional West German governments.
ern sense.
Signed last October, before the politiThe money shortage and the technol- cal uproar began, the agreement lets
ogy lag go hand in hand. Simply put, a SEL and Videoton jointly build some

W
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tional Trade Administration offers a
portfolio of services that include foreign-market research through its
Commerical Information Management
System. It electronically links the department's worldwide data base of
marketing information and tailors information packages for specific businesses or technologies.
The ITA can also identify foreign
distributors, importers, manufacturers,
and government trading offices by
name and telex number. Still another
program that will eventually be extended to Eastern European countries
is the Commerce Department's
Matchmaker Program. Government
officials accompany trade delegations
overseas and arrange afull schedule
of appointments with distributors,
agents, and potential customers.
Usually, the initial contact with the
Commerce Department can be made
locally. Counseling services with trade
specialists are free.—Jack Shandle
$82 million worth of SEL System 12
digital switches for 300,000 subscriber
lines. Financing is guaranteed largely
by a$275 million credit from the West
German states of Baden-Wüntemberg
and Bavaria. But banks also played a
major role, and two of them—the Hungarian Postbank and the West German
Landeskreditbank
Baden-Württemberg—now own 3% apiece.
Typically, though, aWestern company setting up shop in Eastern Europe
will have few such guarantees. No
longer are trade deals being made with
the governments, which may have
been slow payers but at least were unlikely to go broke. Instead they're being done with newly "commercial"
firms whose solvency is unproven.

3N

BRITAIN, THAT HAS
I made the UK's insurance organization, the Export Credit Guarantee
Department (ECGD), wary. Currently,
the agency considers Poland and Romania the highest risks, since both are
extremely short of currency.
"We are in avery delicate situation,"
says Peter Jackson, electronics specialist
at the ECGD. "We want to encourage
trade, but dare not underestimate the
commercial risks involved. The biggest
problem is that everything is changing
so quickly that it's difficult to know
exactly what is going on there." The

currency shortage holds even for East
Germany, which Western analysts consider the most advanced electronics
producer in the region. Bound by the
directives of the Comecon (the East's
equivalent to Western Europe's Common Market), East Germany has been
forced to sell most of its electronic
equipment to its Communist partners,
primarily the Soviet Union.
"Selling to the less demanding and
less quality-conscious customers in the
East is hardly astimulant for an industry to develop the high-tech products
that can compete on the tough markets
of the West," aWest German executive
declares. "They also need to have
trained people to make efficient use of
the equipment [they impon], and that
is an important obstacle to growth as
well," says Bull's Lorentz.
Moreover, countries that change
overnight from centrally controlled
economies to amore capitalist environment do not have the economic infra-

is

structure for international trade. Banking systems are unable to cope—fundamental tools such as letters of credit
and checking accounts do not exist as
The West knows them—and communications systems are not equal to the
task. A case in point is aPolish businessman who told Commerce Secretary Mosbacher that he drives more
than 200 miles to Warsaw twice a
week to discuss his business with government authorities. The reason: he
can't get aphone call through.
A related hurdle is alack of management skills—indeed, an understandable failure to grasp the facts of capitalist life. This is all too clear to executives at Bull HN, a Waltham, Mass.based Groupe Bull subsidiary that has
been manufacturing its DPS 6000 minicomputers in the Yugoslavian town of
Nis since 1979. Its joint venture there,
Elektronska Industrie-Bull HN, has never made much of aprofit.
'The managers don't seem to be

aware that profit making is important,"
says Salvatore Nicoll vie director of the
Yugoslav operation. "They are imbued
with the idea that the [government's]
central planners request production of a
certain number of machines, and that
they provide them no matter what. The
connection between production and the
market eludes them completely."
Ensuring regularity of supply is no
easy matter, even in nonaligned Yugoslavia, which is not aWarsaw Pact nation and not part of Comecon. The
Bull venture imports about 60% of its
materials from the West, generally the
more advanced components, like
chips. But it regularly experiences production delays because the locally supplied parts—boards, power supplies,
cables, and the like—are unavailable.
Then too, "Factory foremen have every incentive to cheat in their production reports to the planners," Nicoli
says. 'The more they say they are producing, the happier everyone is." It

'THE GOLD RUSH IS ON'

EASTERN EUROPE BEcoming aboom town for Western businesses? The former U. S. Ambassador to Hungary thinks so.
R. Mark Palmer has just resigned
his diplomatic post to run anew consortium of North American financiers
investing in communications, commercial real estate, and tourism in
Hungary. The Central European Development Corp.'s first deal: the $10
million purchase of half interest in
the General Banking and Trust Company, one of prewar Hungary's most
eminent financial institutions.
"The gold rush is on in Hungary,"
Palmer told The New York Times. "If
you stand in the lobby of the Forum
Hotel, you are lucky not to get
knocked down." Fax machines at that
Budapest hotel are backed up for
hours by businessmen making deals.
So far, Western European companies
are the major players in Hungary and
elsewhere in the Eastern bloc as well
as in the Soviet Union. Michael J.
Shade, president of Budapest's newly
formed American Chamber of Commerce branch, estimates that West German and Austrian concerns outnumber
U. S. companies there 10 to 1.
The reason? "Eastern Europe is too
new for anyone [in the U. S.] to have

any good intelligence on it," says Steven Crummey, senior vice president for
worldwide sales and support at Lotus
Development Corp., the Cambridge,
Mass., software house. "Everything
that's been happening in the last 90
days couldn't have been predicted, so
it isn't realistic to expect anyone to
have agame plan in place." Only recently have U. S. companies begun earnestly pursuing trade in the Soviet
Union, where some European competitors have long been active.
Japanese companies have so far
been cautious in these new markets,
although Sony Corp. says it wants to
expand in EASE Germany. Prime Minister Toshiki Kaifu has proposed a$2
billion aid package to Eastern Europe,
but the Japanese as yet have little
presence in the region. Some Japanese businessmen question whether
they should make massive investments there or concentrate instead on
China and Southeast Asia.

WESTERN EUROPE
Generally, West German firms consider themselves particularly well positioned for the coming battle for
Fast-bloc market share, geographically and otherwise.
To begin with, they have arunning
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start: for almost all F2St European
countries, West Germany ranks as the
largest trading partner in the West. Its
electrical/electronics exports to the
East totaled $1.1 billion in 1988 (a
drop in the bucket compared with
the $23 billion in such equipment
that West Germany sold to Common
Market countries that year).
Siemens AG has been keeping tabs
on Eastern markets for many years
and has in place agroup of some 20
experts to coordinate Eastern trade
and aid the firm's 15 divisions in negotiating contracts and selling goods.
The Munich-based electronics giant
has signed a declaration of intent
with the Soviet Union's Ministry of
Posts and Telecommunications to cooperate in expanding that country's
communications network. Negotiations could soon lead to an agreement to use Siemens' EWSD digital
switches in large exchanges and for
long-distance communications.
Siemens is also involved in a telecom venture with the big Yugoslav
equipment maker Islçra, which is headquartered in Ljubljana. Called Iskratel
and established last May, the new company will introduce Siemens' EWSD to
the Yugoslav market and also sell the
Islea-cleveloped SI2000, a switch for

may become virtually impossible for a
manager to know how much his factory is turning out—especially since
bookkeeping procedures are often inscrutable to Western accountants.
Finally, distribution is difficult. The
Bull venture çells almost all its production directly to its Yugoslav partner.
'There are afew outlets for computers
now in the more developed states of
Slovenia and Croatia," says Nicoll. "We
sell most of our minis to banks and
financial-service organizations. Now that
the new laws require these businesses to
compete, the demand for networking
should rise and we should sell more."
And yet, despite all these impediments, the Eastern nations pronounce
themselves ready, willing, and able to
do business. "We simply must discard
ideology and turn into amarket-driven
economy where performance counts,"
says Jürgen Apitz, director general of
East Germany's VEB Kombinat Nachrichtenelektronik, the country's corn-
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small and medium-size public exchanges and private branch exchanges.
By the early 1990s, Iskratel hopes to be
doing about $100 million worth of
business ayear.
Stuttgart-based Standard Elektrik
Lorenz AG, the West German subsidiary of France's Alcatel NV, is keeping
ahigh profile in Fast Europe. Besides
its Hungarian telecom deal (see
p. 47), SEL has signed on to help
modernize East Germany's telephone
network with its System-12 digital
switch. A 2,000-subscriber switch
went into service in December.
Also involved is Holland's Philips
International NV, which set up acomponents application and design-in
center in Minsk last year in conjunction with Soviet partner Gorizont, a
TV manufacturer in that city. With
test and measuring equipment installed, the Minsk facility is now designing Philips components—including bipolar and MOS circuits—into
audio and video equipment, primarily
TV sets. Philips says it is looking into
other ventures in the East.
So are British manufacturers. Some
of the larger companies have already
conduded deals, among them GEC
Plessey Telecommunications Ltd—it
has a joint venture to set up pay
phones in the Moscow area. And for
the past five years, the company has

of parts to communications equipment
houses in the West. At the middle
rung, it would embark on partnerships
with Western firms in third markets.
And at the upper end, it would put together research-and-development ventures with Western companies to develop products for global markets.
Apitz says his group can contribute
research know-how along with service
networks in East European and Third
World countries, where it has been active for some time. He says he is already talking with potential partners,
among them Ascom of Switzerland,
Nokia of Finland, Telindus of Belgium,
bine for communications electronics and SEL, which is a subsidiary of
France's Alcatel.
headquartered in East Berlin.
If this type of entrepreneurial flair is
Coming across as ahard-nosed U. S.evidence
of a new order in the East,
style businessman, Apitz is determined
to make his combine profitable, and he then Western electronics producers
sees cooperation with Western firms as may be on to something. II
one of the keys. That will happen on Additional reporting by Peter Fletcher,
three levels, he says. On the lowest, John Gosch, Andrew Rosenbaum, and
the outfit would function as asupplier Jack Shandle

F

UNDAMENTAL
ECONOMIC TOOLS,
SUCH AS LETTERS OF
CREDIT AND CHECKING
ACCOUNTS, DO NOT EXIST

been negotiating with Bulgaria for the
sale of its System X digital public central-office telecom switch. Some smaller
firms are already involved in selling
personal computers to the F
AST.

THE U.S.
American electronics manufacturers
have fewer deals to their credit. The
biggest to date is US West's multimillion-dollar pact with Hungary to
set up the Pastern bloc's first cellulartelephone service in Budapest. If the
Denver-based Regional Bell Operating Company obtains an export license, it will sign on the dotted line
with Magyar Posta, the government's
telecommunications agency. US West
is also negotiating to install a $500
million, 6,000-mile fiber-optic line in
the Soviet Union.
Data General Corp. last December
became the first major U. S. computer
maker to forge an agreement with the
Soviet Union [Electronics, January
1990, p. 17]. With one Russian and
two Austrian partners, the Westboro,
Mass., company will focus on computers for industrial automation.
To date, Data General has U. S.
government approval to offer the Soviets the MV/2000, asmall computer
with arating of just under 1million
instructions/s, through the joint venture. It has applied for an export liELECTRONICS •MARCH 1990
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cense for the MV/7800, which runs at
about 1.2 mips.
It took two years to complete the
deal, and that time frame is not unusual for East-West pacts. Eastman
Kodak Co. has been angling for that
long to get several projects off the
ground in Russia, including adeal to
make and sell floppy disks through
its Verbatim Corp. subsidiary.
The Rochester, N. Y., company is
working under the auspices of the
American Trade Consortium, a nonprofit New York-based group exploring trade possibilities with Moscow.
However, "there's been no news
since March of last year," says Kodak
spokesman Paul Allen.
Lotus is looking eastward, too.
About ayear ago, it set in motion a
small task force to explore business
opportunities in the Soviet Union,
where "the potential for personal
computers is incredibly large," Crummey says. The company has developed aversion of its ubiquitous 1-2-3
spreadsheet that runs in both English
and Cyrillic. "We'd like to make
something happen before the end of
this year," Crummey says—assuming
that Lotus can find an appropriate Soviet partner. Il
Reporting by Lawrence Curran,
Jacqueline Damian, Peter Fletcher,
and John Gosch

IN PC-BOARD CAD, BACKS
ARE AGAINST THE WALL
NOBODY HAS EVEN A20% MARKET SHARE, SO THE RACE IS ON TO
DEVELOP BREAKTHROUGH PRODUCTS IV »NM iftlEOD

I

N A MARATHON RACE FOR
market share, the major runners in
the printed-circuit-board computer- aided-design market are in adead
heat. The nine or so contestants are
clustered together near the lead, with
no one commanding even 20% of the
market. In recent months, several have
lunged forward with new tool offerings
that they hope will pull them ahead of
the pack.
These competitors are tempting buyers with layout tools that accept component-placement and routing annotations from front-end designers to maintain high routing speed while reducing
heat and noise emissions.
Several are hawking gridless routers
to dispatch boards with high-pin-count

pin-grid arrays and surface-mounted
devices connected with thin traces and
narrow spacing between traces. Others
are entreating customers with tools
that automatically make boards
more manufacturable and, in CAD
some cases, more testable.
At stake is a market for pc-board
CAD tools worth $500 million this
year, according to the Technology Research Group Inc. in Boston. Growth
should climb in the double digits to
$895 million in 1993, the research
house says. The diverse market runs
the gamut from $1,000 shrink-wrapped
software sold in high volume for personal computers to programs costing
tens of thousands of dollars that run
on networked work stations. The conEIECTRONICS •MARCH 1990

1521

test for front-runner is at the high end,
and the players include Calay Systems,
Dazix, Intergraph, Mentor Graphics,
Racal-Redac, Schlumberger TechnoloScientific Calculations, Valid
CAE gies,
Logic, and Zulcin.
Not one of these nine holds more.
than 18% of the market, says David Marini, vice president of marketing for Scientific Calculations, a division of Harris
Corp. in Fishers, N. Y. Scientific Calculations was once a leader with its Sciccards, aproduct just out in its 25th release, and is fighting back from its current spot with only a6% share.
High-end CAD tools sell to sites that
already have older technology tools.
"There are 40,000 systems worldwide
purchased before 1980, of which many

are manual drafting systems,"
estimates Mary Wolfson, product group vice president at
Mentor Graphics Corp. in
Beaverton, Ore. "Departments
have evolved around these
existing tools, which have limited support for analysis,
SMDs, high-speed logic, and
so on."
Up to now, benchmarks on
how fast atool routes aboard
have been the way to win
business, says Joe Prang, vice
president of marketing and
sales at Valid Logic Systems Inc. of San
Jose, Calif. But now the customer has
to look at the larger picture, he says.
Citing figures from the Technology
Research Group, Prang says that 50%
of all pc-board designs last year had a
clock fiequency of 20 MHz or more. In
high-speed designs, the placement and
routing of board components is not
left to the layout engineer because
moving the components around can
affect performance.
"Before, pc-board layout was performed separately from circuit design,"
says Wolfson. "Now designers need to
be concerned with trace lengths, routing angles, heat dissipation, and crosstalk between signal paths." As aresult,
circuit designers are increasingly becoming involved with the layout of the
board. "Circuit designers must be able
to forward-annotate information to the
layout engineer on where to place
components, the maximum length of
circuit traces, and so on," he says.

Tfor tool suppliers that offer
front-end design tools along with backHIS TREND BODES WELL

eeeseners
Igiarmust
be able to
i
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forward-annotate information to the layout engineer"

critical networks on the board, says
Richard Moulé, product marketing
manager at P-CAD in San Jose. The designer also needs the ability to specify
net lengths for routing CMOS devices,
says Cathy Gambino, director of marketing at the PC Division of Valid Logic. In one case, the designer might
need to specify that all bus lines be
routed together in parallel and specify
their length.
Then too, designers must be able to
specify trace widths and ensure amaximum impedance load and clearance
between traces, says Doug Spice, Scientific Calculations' director of marketing. "For example, the designer might
want to limit clock traces to acertain
layer of the board," he says. This capability is not available on all high-end
tools yet, though it is on some midrange tools, such as P-CAD's Master
Designer.
In addition, "the plethora of different
devices—surface-mounted and pingrid-array packages—with different
numbers and spacing of pins makes it
impossible to develop afloor plan for
an entire board," says Prang of Valid

Logic. "You need to be able to partition the board and address different
placement and routing strategies in
each section." Valid's Allegro CAD software offers this capability, he says.
So does the new Visula 5.0 from
Racal-Redac Inc., a unit of Racal Electronics plc in Westford, Mass. Visula's
placement algorithms, controlled by a
rules-driven data base, automatically
group and place technology-related
components.
With older, slower board designs, a
designer created his design and provided afile to the layout engineer. Using
an automatic tool, the engineer placed
and routed the board without regard
for where individual components ended up. Once the board was laid out, it
was checked in its enclosure. Fans and
shields were added if the board created too much heat or generated too
much electromechanical interference.

UT IN HIGH-SPEED DEEP signs, temperature and electromechanical interference are side effects
that come even with CMOS designs.
By analyzing the board before it has
been laid out, the designer can rearrange components that run hot to
distribute the heat more evenly or
shield components that generate too
much electromechanical noise.
Wolfson of Mentor Graphics contends
that with reduced design cycles, time to
market suffers if thermal and electromechanical analysis is performed after a
board has been laid out. 'This analysis
must be performed as part of the frontend design to reduce atime-consuming
design iteration," he says.
Prang says Valid was the first to integrate athermal-analysis package into a
layout tool. Thermo-Stats, part
of Valid's Allegro, first performs a rough placement of
It's still a
components. Using data on
the heat each component prowide-open
duces, it then creates a temperature profile of the board
game in the
with hot spots represented by
printed-circuitwhite and cooler spots by
blue. Gambino says the packboard CAD-tool
age lets the designer see the
market."
effects of adding convection,
conduction, and radiation
cooling to the board.
last December, Racal-Redac

end CAD layout software and a data
base that serves them both. Suppliers
offering only CAD layout tools, such as
Scientific Calculations, are tightly integrating with front-end tools by means
of aframework, which is asoftware infrastructure providing acomon operating environment for avariety of design
automation tools. For example, Scientific Calculations is linking Sciccards
with Workview from Viewlogic Systems Inc. of Marlboro, Mass.
In handling high-speed designs, the
designer must be able to describe to
the layout engineer critical paths and
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rolled out apackage called Visula Thermal in its Visula 5.0 release that uses a
mainframe modeling technique called
difference modeling. Its main attraction
is speed; it's an order of magnitude faster
than other tools and achieves athermal
profile of aboard that is within 10% of
the actual measured temperature.
Mentor also offers an integrated thermal-analysis package based on an expert system developed in conjunction
with Sandia labs. "It is 30% to 60% faster
than what's on the market," says Wolf
son. Algorithms in the thermal package
can also perform other types of analysis
applicable to high-speed design.
Some competitors still get their analysis packages by means of OEM dells,
buying the likes of PCB Thermal from
Pacific Numerix Corp. of La Jolla, Calif.
Other tools—such as Greenfield from
Quantic Laboratories Inc. of Winnipeg,
Canada—provide the same kinds of
analysis for electromagnetic emissions.
Heat and noise aren't the only wild
cards in pc-board design. The diversity
of device types also increases routing
complexity, and addressing this problem
takes variable-grid or gridless routers.
Laying out boards with a variable-grid
router "requires maintaining millions of
points in memory," explains says John
Dawson, engineering manager at Teradyne EDA Inc. in Sunnyvale, Calif "An
irregular repeating grid that does not
have auniform step size is abetter solution," he contends. Teradyne's Vanguard
tool creates a special grid for pin-grid
arrays with 200 to 300 pins in aregular
structure and associated components surrounding the pan.
Solutions from Racal-Redac, Intergraph, and, as of last month,
Scientific Calculations in its Version 25 software release have
championed the gridless router.
Such a router is not limited to.
placing components on a grid.
Rather, it can place them anywhere on the surface of aboard
for area optimization.
With Version 25, Scientific Calculations plans to get back into
the fight for leadership in the pcboard CAD market, says Marini.
Version 25 is a clearance-based
router that runs traces relative to
other traces, pads, and vias already
on the board. The tool is powerful—it is able to push other traces
aside. It can also plow through
ground and power planes to complete ahard-to-route trace.

AFRAGMENTED MARIE
In hopes of breaking out ahead of
the pack, vendors are luring buyers
with routers that link with front-end
design;
With gridless routers to handle
boards with high-pin-count ICs and
surface-mounted devices;
And with features easing manufacturability and test.

In the Tiger II gridless touter from
Intergraph Corp. of Huntsville, Ala., software partitions the task into manageable
pieces. Tiger II recognizes congested areas of apc board, such as around pingrid arrays and SMDs or edge connectors, says Jim Thompson, executive manager for electronic products at Intergraph. These areas are routed first,
followed by less congested areas.
Besides demanding the feature sets
to place and route complex boards,
layout designers still fret about the
time it takes to complete these routes.
In some cases hours or days of computer time are required. In the past,
companies such as Daisy/Cadnetix Inc.
made handsome profits selling route
engines to speed the process. However, the rapid pace of work station performance has diminished the need for
dedicated hardware. The accelerator
market is declining, says Victoria Hinder, director of research at the Technol-

"You need to be able to partition the
board and address different strategies in each section."
JOE PRANG -VALID LOGIC
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ogy Research Group, from $8 million
this year to $6 million in 1991.
Nevertheless, Dazix believes there's
still amarket for dedicated accelerators
among its installed customer base, and
has just introduced anew product, the
Voodoo Router, to serve it. The router
offers an order of magnitude higher
performance than work-station-based
software (see p. 56).
Just as the circuit designer has given
his two cents' worth to the place-androute function, so too have the test
engineer and industrial designer.
Boards crammed on both sides with
SMDs and pin-grid arrays, and with
very narrow traces packed into every
inch of space, present manufacturing
and testing problems. Thus, layout
tools now observe design rules that
ensure manufacturability and test.
For example, Intergraph's Tiger II
router automatically examines where
test points must be added on aboard
to ensure access by a bed-of-nails tester. With Valid's Allegro, the designer
specifies a test strategy, such as test
points on a100-mil grid or testing from
the bottom or from both sides, says
Gambino. The tool automatically adds
test points to meet the specification. In
fact, it can even specify how to build
the test fixture.
Testability analysis is not available
on all tools yet, but most address manufacturability. Virtually all the high-end
place-and-route tools on the market to
day offer some capability to clean up a
board after it has been routed so it is
more manufacturable.
Sdccards Version 25, for example, expands traces to fill up unused area
on the board and provide more
spacing between traces. It also
eliminates unused vias. Racal-Redac's Visula will shorten some
routing paths (see p. 72), converting stair-step traces to straight lines
and ensuring that traces do not
connect to apad at a45° angle.
(This angle traps solder and acids
during wave soldering.)
With capability for accommodating test and manufacturing coupled with strong links to the frontend design, the entire pc-board
development process has become
automated. Now the front-runners
must continue providing capability
to handle each successive generation of boards. "It's still a wideopen game in the pc-board CADtool market," says Marini. g
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Electronics
The magazine that gives its readers the best perspective on vital issues
and trends is also the place to communicate every month with engineers
who manage their companies.
And the right place to reach those successful engineers who are overseeing their company's technology-related functions.
For more details on the Electronics subscriber, contact the publisher or
your local representative.

CAN ANEW ROUTER
WORK SOME VOODOOP

DAZIX HOPES APOWERHOUSE PRODUCT CAN HELP IT RISE ABOVE
THE FINANCIAL MIRE BY SAMUEL WEBER

B

ESET BY FINANCIAL WOES claims is 5to 20 times faster than conand dogged by competitors ea- ventional routers, while routing boards
gerly nipping at its customer to 100% completion. Analysts applaud
base, Daisy/Cadnetix Inc. is the router but question whether it can
struggling to regain its once lofty posi- pull Dazix, as the company is
tion in the computer-aided-design mar- known, out of the doldrums. CAD
ketplace by developing products for its
To get this kind of performance, Dainstalled base that offer performance zix turned to advanced concepts in
and features unavailable elsewhere.
hardware design and system architecOne product on which the compature, and also incorporated expert-sysny—dually based in Mountain View,
tem elements in anew algorithm that
Calif., and Boulder, Colo.—is pinning is the first in the industry to exploit
high hopes is the Voodoo Router, a parallel processing.
new dedicated routing engine for printFor speed, the hardware is designed
ed-circuit boards that the company around a pair of Intel Corp. i860 re-

WHO DO THAT VOODOO?
Dazix's new Voodoo Router routes pc boards to 10070" completion 5to
20 times faster than conventional routers.
ELECTRONICS •MARCH 1990

1561

duced-instruction-set-computing processors, each running at 40 MHz. Each
microprocessor has its own dedicated
zero-wait-state 512-Kbyte coherent
cache memory and its own dediCAE cated 8-Mbyte local dynamic random-access memory. Additionally, each
processor board has 32 Mbytes of
shared DRAM that can be accessed by
all processors in the system.
To further enhance speed, the system utilizes adual-bus setup. The VMEbus serves input/output traffic while
shared-memory and control-processor
accesses are made over a 64-bit bus
conforming to recently released Futurebus + specifications [Electronics, February 1990, p. 29].
Depending on the complexity of the
board solution sought, aVoodoo system can be expanded from one processor board to five, for a total of 10
i860s. Up to four memory boards holding up to 96 Mbytes can be added to
serve afull complement of five processor boards. The configuration is managed by the central-processing-unit
board of a Sun Microsystems Inc.
Sparcstation 1running at 12.5 million
instructions/s. The CPU board provides
networking and memory access, synchronizes the i860s, and does data-base
conversion. All the software algorithms
come built in.
The Voodoo Router can be accessed
from any node in awork-station environment on aDazix high-speed Ethernet network. Routing jobs can be offloaded and scheduled for unattended
batch processing.
The router derives much of its power from an intelligent algorithm called
Strategist, says Bob Anastasi, Dazbes

vice president of CAD/CAM systems
marketing. Strategist evaluates the
board criteria the designer feeds to the
system—for example, board size, number of layers, and the design rules—
and then decides how to divide the
problem among the several processors.
"While the routing is going on, Strategist evaluates the problem," Anastasi
says, "and dynamically assigns tasks to,
and chooses optional methodologies
for, each processor individually or all
working together."
EW HIGHS IN ROUTING
speed are becoming critically
important because of the mounting
complexity of today's many-layer pc
boards. Such features as surface-mount
technology, high-speed gate arrays,
emitter-coupled logic, and hybrid designs make great demands on the degree of automation and the speed that
most routers can deliver.
A conventional router can take as
long as four or five days, thus greatly
slowing a product's time to market.
The Voodoo Router can trim that time,
says Anastasi.
Dazix has been a leader in routing
technology with its dedicated routers
for some years, but the company gradually began feeling pressure from general-purpose routers as the work stations for which they are designed became faster. With comparable performance available, says Anastasi, customers would opt for a generalpurpose piece of equipment.
But the demands of today's complex

512-K
CACHE

IN ANUTSHELL
Pc-board routing engine is the
first to use a parallel-processing
algorithm.
Up to 10 i860 processors and 96
Mbytes of memory can be applied
to routing problems.
But industry observers wonder if
customers will look past Dazix's
shaky financial condition.
boards have forced vendors of generalpurpose routers to load their algorithms with special functions and features that slow them severely, despite
the increased hardware speed.
"Our customers told us that if we
could give them asignificant improvement in performance, they would have
no problem buying adedicated piece
of hardware," Anastasi says. "Many of
the customers for our routers are running them seven days aweek all the
time. It's not possible to get the kind of
performance they needed for today's
boards when routing on ageneral-purpose computer because of insufficient
memory bandwidth." Voodoo Router's
support of extensive coherent cache
memory overcomes this limitation.
Base price of the Voodoo Router is
$99,000, for which buyers will get the
box, the Sun control board, one Voodoo board with two i860s, and 48
Mbytes of RAM. This basic configuration will handle almost any medium-
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SHAREABLE
32-MBYTE
DRAM

BUS
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512-K
CACHE
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LOCAL
DRAM

TWIN i860S ADD SPEED
The hardware is designed around apair of 40-MHz 1860 processors,
each with its own 512-Kbyte cache memory and 8-Mbyte DRAM.
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size board in the range of 300 to 400
equivalent integrated circuits.
"If you want more than that," says
Anastasi, "say, 5-mil lines or 24 layers
or very large boards, you need more
memory. If you need more speed, you
can add more boards." The speed of
the Strategist algorithm increases incrementally by afactor of 1.8 with the addition of another board.
The Voodoo Router retains all the
functionality of its predecessor in the Dazix product line, the Route Engine ifi, including 100% rip-up and reroute, sub-mil
resolution, support for SMT design with
blind and buried vias, and ability to handle boards up to 44 in. long with 10,000
components. In addition, the new product permits 45° routing and can handle
up to 32 layers simultaneously using layer-specific design rules.
AN THE NEW PRODUCT
save Dazix? Despite the VooC
doo Router's impressive qualities, industry analysts are not sanguine about
its ability to pull the company out of
the financial mire in which it finds itself. Its precarious position came about
as aresult of last year's unfriendly takeover of Cadnetix Inc. by Daisy Inc., a
buy-out that was leveraged by heavy
borrowing at high interest rates [Electronics, July 1989, p. 95]. The merged
company is having difficulty servicing
its heavy debt and recently brought in
a new management team in an effort
to turn the situation around.
"Candidly, if you're facing bankruptcy, a lot of customers refuse to buy
your products," says Robert Herwick,
senior technology analyst for Hambrecht & Quist Inc. in New York.
"They've gotten into such financial difficulty that the overriding issue is money, not product availability."
Indeed, "there's no way anew company looking for CAD tools would go
to [Dazix]," says Ron Collett, an analyst
at Dataquest Inc. in San Jose, Calif.
New advanced products such as the
Voodoo Router might hold some of
the firm's installed base of customers
who are looking to upgrade, but the
shaky financial picture will scare off
most if not all new buyers, he says.
But Collett believes Dazix is making
agood effort. "They have to produce
significantly better products just to stay
abreast, and that they seem to be doing. They have a very good understanding of market needs. What they
don't have is money." I/

NONIMPACT PRINTERS
TRANSFORM THE OFFICE

AND THAT'S GOOD NEWS FOR CHIP MAKERS SUPPLYING THEM
WITH MEMORIES AND MICROPROCESSORS BY IRMO C. COLE

A

HARD-COPY REVOLUtion is upon us. Driven in part
by the pervasiveness of the
personal computer and in part
by the low cost of printers, users both
within and without the corporation are
shifting from impact-based machines
such as the typewriter and the daisywheel and dot-matrix printers to higher-quality, higher-resolution nonimpact
techniques, be they laser, ink-jet, or
other approaches. And they are doing

so with arapidity that Gutenberg—and would make a calligrapher jealous.
the monks his invention of movable This has led to an increasing enthusitype displaced 540 years ago—might asm for desktop publishing in the most
appreciate. But where Gutenberg's in- unexpected places. Within corporavention led eventually to
tions, simple business letSEMICONDUCTORS ters
the decline of the bright,
are brightened not
detailed manuscripts that medieval only with the precise images on paper
monks copied by hand and embelthat the laser produces, but with avarilished, the hard-copy revolution is al- ety of flourishes.
lowing users to create letters and docuWith the flexibility offered by new
ments with avariety of typefaces and a printer languages from the likes of
level of detail and sophistication that Hewlett-Packard Co., Adobe Systems
Inc., and others, users are finding it easy to add graphics and
even photos to illustrate their
letters. And reports, instead of
being done in the same old 8by-10-in. format, are being
transformed into newsletters.
Although impact-based printers still dominate, the nonimpact
units are coming on strong in
both unit and dollar sales, says
BIS CAP International Inc. of
Norwell, Mass. Shipments of
nonimpact printers totaled 2million last year, the market-research house says, against
900,000 in 1985. The number
should double by 1993, accounting for $9.2 billion in sales.
Driving this revolution and
benefiting from it are four
groups of companies: two or
three makers of the basic electromechanical engine for printers, a
half dozen or so suppliers of various fonts and printer and pagedescription languages, semiconductor houses making memories
and programmable logic, and,
most recently, at least eight or
nine makers of advanced microI1.1(1km \
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processors and coprocessors. These
companies are trying to break the stranglehold that Motorola Inc. has on the
market with its 68000 processor.
The boon to semiconductor manufacturers could amount to as much as
$1 billion in sales this year, says Kevin
Landis, printer-industry analyst at Dataquest Inc. of San Jose, Calif. About 80%
of that will be for high-density dynamic
random-access memories and erasable
programmable read-only memories for
storage of type-font information. The
rest will go to processors and peripher
al logic circuitry.
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ORE THAN ANYTHING
else, the rapid growth of this
market comes because laser printers
have been able to crack the critical
$1,000 barrier by making use of the
same electromechanical engine as
plain-paper copiers, says Robert Auster,
director of BIS CAP's Intelligent Copier/Printer Service. This lets manufacturers take advantage of the economies of
scale in the first market to drive down
cost in the second.
Accounting for no more than 10% to
15% of the total cost of a$1,000 unit,
the laser imaging and printer system is
avirtual clone of that used in copying
machines. An electrostatic charge is
evenly applied to the surface of arotating, photosensitive drum. Then alaser
beam is modulated on and off in response to electronic signals representing text or image data.
This beam is directed onto the surface
of the drum, leaving a trail of dots
when the static charge has been removed, eventually producing acomplete
electrostatic image of the page. The
drum is then exposed to toner, which is
attracted only to the areas where the
static charge has been removed. As paper is fed through the copier or printer,
it is exposed to acharge that is opposite
to that on the toner on the drum, causing it to be transferred to the paper. A
high-intensity lamp then fuses the tiny
dots together, resulting in clear, continuous images.
Suppliers of electromechanical engines such as Canon, Ricoh, and Tokyo
Electric are finding arich new market
in more than 50 laser-printer manufacturers that have burst upon the scene
in the last two to three years—some
two dozen within the last 18 months.
Apple Computer Inc. and HewlettPackard dominate the low end, with
80% to 90% of the market for systems
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APRINTER'S ELECTRONICS
Printer manufacturers will spend some $1 billion this year on chips—
DRAMs. EPROMs, and processors—to power their machines.
that produce 4to 16 pages per minute.
As aresult, many of the new players,
such as QMS Inc. of Mobile. Ala., see
their opportunity in the mid-to-highend laser printers where performance
requirements range from 16 ppm on
up to 80 or 100 ppm.
Many are gambling on two technological developments to give them' an
edge in this segment. One is the growing popularity of sophisticated page-description languages such as Adobe's
Postscript and its dones. The second is
areliance on advanced high-speed processors and coprocessors to handle the
more complex algorithms required by
such languages. These devices offer
throughputs not possible with present
68000-based systems.
1 ASER PRINTERS FIRST BEMar gan their road to widespread
popularity with the 1984 introduction
of HP's original LaserJet printer, built
around the Canon engine, a 68000based controller, and asimple character-based
printer-control
language
called PCL-1. "HP has set the standard
for producing complex documents
with dear, crisp text on personal computers," says Landis of Dataquest. "And
HP is the one everyone has to beat. To
this day, no other laser printer has attracted so large ashare of the market."
A printercontrol language is relativeELECTRONICS •MARCH 1990
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ly simple. Its focus is the generation of
characters, either individually or line by
line, controlled by avery basic set of
commands. Typically, these commands
might be represented in the form of
control characters, but since different
applications require different control
characters, software programs called
printer drivers are used to take the output of an applications program and
turn it into aprotocol that the printer
controller understands.
Printer drivers reside in the host
computer and must be tailored to the
specifics of the machine and the applications it runs. But they are short, easily produced, and take up little memory
space. HP's PCL represented an incremental step forward since, besides
standard character-printing capabilities,
it incorporated some font variations
and scaling and some very basic graphics, such as straight lines.
The advantage of the protocol is that
it simplifies considerably the design of
the controller, says Richard Belluzzo,
general manager of HP's Printer Division in Boise, Idaho. It also allows relatively high print speeds by limiting the
realm of what may be printed.
Page-description languages, such as
Postscript from Adobe in Mountain
View, Calif., take agiant step beyond
PCL-type implementations by taking on
not just characters or aline of charac-

ters, but an entire page of
4-to-8-ppm applications, and the
characters, graphics, or both
32GX32, aimed at the midrange of 8to
The idea behind apage-de20 ppm—National has achieved design
scription language is to reprewins at Canon, Everex Systems, GVC,
sent the contents of aprinted
With two or three makers of the basic elecand Mannesman Tally. Intel's RISC-like
page as a set of instructions
tromechanical engine for printers;
80960 will be used in controllers at
on how to "draw" the page,
Destiny, Eicon, GVC, Hanzon, Newgen
not as a series of Os and is
Six suppliers of printer languages;
Nissho, and RIPS, and as a high-end
that indicate the absence or
implementation at Canon. In addition
presence of an ink dot, says
And chip makers supplying DRAMs,
to introducing standard versions of
Barbara Nelson, printer busiEPROMs, PLDs, and—most recently—adever higher throughput and higher inness manager at Weitek Corp.
vanced processors and coprocessors looking
tegration, Intel also plans to introduce
of Sunnyvale, Calif. A lanto knock the 68000 from the catbird seat.
this year special laser-printer applicaguage such as Postscript treats
tion-specific products that will reduce
images and alphanumeric text
the component count in atypical sysfigures alike as independent graphic printers are, in fact, notoriously slow,
tem to as few as 7 to 10 chips.
entities that can be expressed mathe- especially where multiple fonts, fancy
Also targeting this market are Admatically and manipulated at will. In layouts, or detailed graphics are in- vanced Micro Devices Inc. of Santa
such alanguage, fonts and graphics are volved. It sometimes takes half an hour Clara with its general-purpose 32-bit
stored as abstract mathematical repreto print a single complex page. And 290000 RISC machine, and Weitek with
sentations independent of any particu- when multiple users share a common its Postscript-specific family of 32-bit
lar resolution or orientation.
printer on anetwork, the problems are XL-8200 Hyperscript processors. In adThis approach gained considerable compounded. This occurs even though dition, says Dataquest's Landis, anumcredibility in 1985 when Cupertino, 95% of the printing time for a typical ber of RISC vendors—among them InCalif.-based Apple adopted Postscript Postscript machine is devoted to page tegrated Device Technology Corp. of
for its line of laser printers. Even so, processing and only 5% to actually run- Santa Clara and Inmos Corp., of ColoPostscript has had an uphill fight to ning the print engine. The result, says rado Springs, Colo—have also come
reach parity with the simpler PCL ap- Nelson of Weitek, is that Postscript printup with solutions.
proach for two reasons. One is Ado- ers run at only afraction of their peak
be's virtual monopoly on Postscript engine speeds.
OWEVER, MOTOROLA'S
controller software and font libraries.
It is in this dilemma that many of the
68000 is a hard processor to
Anyone who desires aPostscript-based chip vendors see their opportunity for beat, "even though it is not enough for
printer has to license the design from significant sales of processors and co- many Postscript applications," says LanAdobe. At the low end, especially, this processors. Currently leading the pack dis. For starters, it's cheap—just $5
is a significant amount of a printer's in developing this market are Intel apiece in high volumes. "At that price,
final price, since such licenses can add Corp.'s Chandler, Ariz., operation and printer manufacturers can afford to imanywhere from $100 to $400 to the National Semiconductor Corp. of Santa plement gate arrays to boost throughput,
cost of asingle printer.
Clara, Calif. National is taking the comreduce component count, or optimize
plex-instruction-set-computing
road,
their design for Postscript," he says.
OW A NUMBER OF AL- while Intel is setting out along the reHoping to attract customers that
tematives have emerged that duced-instruction-set path.
would normally go to an applicationbid to lower this cost. While Adobe, due
With two CISC-based central pro- specific integrated circuit solution, Cirto its past connections with Apple, has cessing units—the 32CG16, targeted at rus Logic is finding abrisk business for
been the only truly successful vendor of
its family of 16- and 32-bit cosuch languages, several companies have
processors optimized for PostNONIMPACT
tal script, says Wientjes.
developed their own versions, induding
MARKET GROWS
Xerox Corp. with its Interpress and QMS
But Motorola itself has ahan15
with Imagen. In addition, anumber of
dle on this market, says Murray
companies, induding Pheonix Technolo• NONIMPACT
Goldman, senior vice president
gies Ltd. of Cambridge, Mass., have
IMPACT
and general manager of the comcome out with Postscript dones that are
pany's Microprocessor Products
available for afraction of Adobe's licensGroup in Austin, Texas. At the
ing fee. But for vendors of Postscripthigh end, he says, its new 40based laser printers, this choice presents
MHz 68030 and 20-MHz 68040
something of a dilemma, says Brent
offer more than enough perforWientjes, director of marketing for
mance for those tempted to go
graphics products at Cirrus Logic Inc. of
to aRISC solution, he says.
Milpitas, CAE
And at the low end, the comAll things being equal, aprinter runpany is at work on an ASIC varianing Postscript is usually slower than
tion of its 68030 family that reone running Pa because of the much
o
duces chip count and cost. 'This
1987
1991
1993
1989
heavier processing requirements associatis not amarket that we will easiSOURCE BIS CAP INTERNATIONAL
ed with page composition. Postscript
ly give up," Goldman says. /7
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The Arena: C Source Level Debugging in Real-Time
The Opponent: Embedded Systems Bugs
The Weapon: XDB 5.0
Now you can win your software development battles in record time!

XDB 5.0 is part of InterTools, afully integrated arsenal of C Cross

Intermetrics XDB 5.0 completely outfits you with:

Compilers, Cross Assemblers, and every utility you need to build
ROMable applications. IntetTools run on hosts from Sun, Apollo,
DEC, HP, and IBM. The toolkits generate small, fast code for:

12 Debugger Windows

Real-Time C Level Tracing

ROM Monitor and Emulator Interfaces
User Defined Functions
Simulated I/O

Extensive Breakpointing

BBB
1:1 Intermetrics

680x0

80x86

VSeries

Am29000

XDB -It's the Ultimate Debugging Outfit!
Call Now for aFree Demo Disk
(800) 356-3594

CIRCI.E 226

Inside MA: (617) 661-0072

Fax: (617) 868-2843

ARCHIVING GETS
ASHOT IN THE AR
DAT DRIVES AND REWRITABLE OPTICAL DISKS CAN PACK AWAY
MEGABYTE AFTER MEGABYTE BY SHERRIE VAN TY1E r

A

S THE '90S OPEN, THE drive vendors are counting on technopaperless office remains ami- logical breakthroughs that improve
rage. But a slew of compa- quality and speed to give them atoenies, among them Hewlett- hold at the high end.
Packard Co. and Sony Corp., are build"If your hot button is access time,
ing low-cost, 4-mm digital-audio-tape use [rewritable optical] disk. If your hot
drives that will archive data for cents button is cost, use tape," says Tom
per megabyte. And makers of
Balue, product manager for
STOWE Honeywell Inc.'s Test Instruquarter-inch cartridges are working hard to counter the inroads of 4- ment Division in Denver, Colo.
and 8-mm DAT drives on their turf by
Although optical-disk drives and tape
beefing up tape capacity.
overlap for some archiving tasks, in the
Meanwhile, the erasable optical-disk long run they will serve different markets
drive is poised to serve the high end of and thus are complementary. "If you
the archiving spectrum—direct-access,
need to retrieve archival data, look at it,
secondary storage—where archived and update it, then you should use optifiles must be recalled in seconds. Be- cal. But if you rarely look at archival
cause optical disks are removable, they data, the?' tape would be very suitable,"
can pack away gigabytes of data in says Bo Latsson, marketing manager for
disk libraries, or jukeboxes. Since this Sony America's Digital Data Storage Divioption is more costly than tape, tape- sion in San Jose, Calif.
Another hot button for users is capacity—the more the better. In tape
cartridges, the fastest-moving products
are those with the highest capacity, according to Peripheral Strategies Inc., a
market research firm in Santa Barbara,
Calif. Products storing 1.35 Gbytes and
beyond will fuel growth of 5.25-in.
data-cartridge drives well into the
1990s, says Robert Abraham, vice president at market researcher Freeman Associates, Santa Barbara. About 25 companies intend to jump into the 4-mm
DAT fray, with about half ready to ship
drives, Abraham says.
Overall, sales of data-cartridge and
data-cassette tapes last year hit 1.5 million units and $517 million, Abraham
says. By 1993, sales are expected to
grow to 2.1 million units and $633 million, he estimates. For growth to stay
strong, however, quarter-inch tape
BECTRONICS •MARCH 1990
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drives will have to meet the challenge
posed by DAT. DAT relies on the helical-scan technology developed for 8mm videotape and 4-mm consumer
products, which affords higher bit densities than 0.25-in. tape.
In helical-scan recording, data is
stored on tracks running diagonally
from top to bottom past a rotating
read/write head. This technique affords
higher density than conventional tape,
in which tracks run lengthwise. DAT's
big advantage, though, is cost: some 40
times less than the cost of optical disks
for archiving tasks.
Shipments of 4-mm DAT units
should hit 71,000 units this year and
623,000 in 1994. OEM prices are expected to drop from $2,000 per unit
last year to $1,360 this year, Abraham
says. On the 8-mm front, 92,000 units
will ship this year and 144,000 in 1992,
with the average OEM price per unit

dropping from $1,560 last year to
$1,420 this year, he says.
For the near future, capacity won't
propel growth in erasable optical drives,
since most makers of 5.25-in, erasable
drives are conforming to standards set
by the American National Standards Institute and the International Standards
Organization for magneto-optical disks325 Mbytes per side. Companies in the
standard 5.25-in, market or about to
jump in indude Hitachi, Maxoptix, Mitsubishi, Panasonic, Ricoh, Sharp, Sony,
and Toshiba. The exception is an optical
drive from Canon USA of Lake Success, N. Y., whose disk stores 256
Mbytes per side. Maxoptix's Tahiti Idrive
has asecond mode that puts 500 Mbytes
on each side.
The erasable optical market hasn't
hit its stride yet: drives arrived on the
market only ayear and ahalf ago. Still,
sales should nearly triple to 173,000
units this year and 761,000 in 1992,
predicts market researcher Disk/Trend
Inc., Mountain View Calif.

ue to be viable for along time. Lowend users have a need for archiving
that can be done easily," says Ed
Harper, vice president of marketing at
Colorado Memory Systems Inc. in
Loveland, Colo. Tape costs range from
10 to 20 cents per Mbyte compared
with 20 to 40 cents for optical drives.
At the high end for tape storage,
where half-inch tape cartridges are replacing tape reels, "demand for highend cartridge drives will more than
double by 1994, the only bright spot in
asagging market for half-inch tape devices," says Abraham of Freeman Associates. IBM Corp.'s 3490 cartridge-tape
subsystem stores 200 Mbytes per cartridge and offers 9- or 18-track recording and a data-transfer rate of 4.5
Mbytes/s. He points to the growing

BASIC
TAPE
LENGTH

ers are responding to DAT's challenge
and boosting capacity by lengthening
the tape, applying data compression, and
improving recording heads and media.
The M12ST/F data-cassette drive from
Teac America Inc.'s Data Storage Products Division stores 600 Mbytes in a3.5or 5.25-in. cabinet. The unit's 14 Mbytes/
min transfer:rate is nearly double that of
other 0.25-in. drives, the Montebello,
Calif., company says.
Rather than compress data on the
tape, Teac uses a special read/write
head to handle narrower track widths.
The number of recording tracks increases from 17 to 21; recording density increases from 16,000 flux transitions/in. to 48,000.
Depending on applications and type
of data being stored, compression can
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RASABLE OPTICAL "IS A
1991 high-volume product. And
1990 is where all the development
work is going to be done—the pioneering efforts in software and demonstrations to the various industrial channels," says John Freeman, vice president of marketing for drive maker Maxoptix Corp., San Jose.
Beyond archiving data, rewritable
optical holds considerable promise as
primary storage because it offers random access to files. But before it can
challenge Winchester disks for storing
data on line, key improvements in optical technology are needed (see p. 64).
"A significant share of our rewritable
optical applications are archival. Rewritable optical as primary storage is still in
the delicatessen section of the marketplace," says Bob Mueller, vice president
of Sony America's Rewritable Optical
Products Division, Park Ridge, N.J.
Compared with tape cartridges of
any format, optical media remains expensive: a650-Mbyte optical disk costs
about $250. With volume production,
media prices will drop to $25 to $50,
which would compare favorably in
cost per Mbyte with tape, but this
probably won't happen for several
years. OEM prices for drives , range
from $2,000 to $3,000. The end-user
price is two to three times that.
In the meantime, tape leads the way
in archiving for less. "Tape will contin-
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MEETING THE CHALLENGE
To match digital-audio-tape drives, quarter-inch tape cartridges are
increasing in capacity by compressing data and using longer tape.
importance of low-cost subsystems
from such manufacturers as Fujitsu, Laser Magnetic Storage, and Storage
Technology, which can read and write
tapes compatible with IBM 3480/3490
subsystems.
Not intended to replace mainframe
drives, "these new devices will extend
the use of parallel-recorded half-inch
cartridges to smaller systems and stimulate use of the cartridges for data interchange," Abraham says. These products, he points out, will enjoy an annual growth rate of 105%.
Aiming at users of desktop systems
who need to access tape libraries, the
model 3410 from Qualstar of Chatsworth, Calif., comes in a5.25-in enclosure and stores 250 Mbytes.
In the 0.25-in.-tape realm, rnanufacturBECTRONICS •MARCH 1990
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double data-transfer speed and capacity. For example, Tallgrass Technologies
of Overland Park, Kan., packs 500
Mbytes onto an ordinary 150-Mbyte
cartridge. The Filesecure 150's data rate
is 6.75 Mbytes/min. The unit's quick
file-access feature offers recall in less
than 40 s.
Colorado Memory Systems' Turbo
Compression boards plug into the expansion slot of an IBM PC AT. The TC02 board boosts the capacity of the
company's QIC-150 drive to 500
Mbytes using extended-length tape; the
data-transfer rate rose from 4.5 Mbytes/
min without compression to 8.2
Mbytes/min with compression.
But even with the advances in tape,
many see DAT as the one to watch for
archival applications. Of the companies

making DAT units, some, such as Archive and Wangtek, have afoot in both
4-mm DAT and 0.25-in, tape camps.
Sony expects to start shipping its 4-mm
DAT drive this month. There are two
recording formats in 4-mm DAT: DDS,
being promoted by Sony and HewlettPackard, and DATA/DAT, being pushed
by Hitachi [Electronics, September 1989,
p. 82].
0m FORMATS ARE UNWI der consideration by ANSI's
X3B5 committee, which could choose
one or the other or bless both. It's too
soon to tell which will win in the marketplace, Abraham says: "Often the
market preempts or precludes the standardization committee and its work."
DDS units are hitting the market
now, and this format has an edge because of the strength of the players
behind it, Abraham says. Besides HP
and Sony, Archive, Laser Magnetic Storage, WangDAT, Wangtek, and others
have lined up behind DDS. DATA/
VI' counts among its adherents Fu-

jitsu, JVC, Sharp, Teac, and Toshiba,
but no DATA/DAT drives have arrived
yet. Hitachi is expected to introduce
one by the fourth quarter.
The formats differ in several ways.
Both offer the ability to randomly read
files, but DATA/DAT is aiming for primary storage tasks because it has random-write access for updating files in
place and another level of C3 error
correction, says Richard Young, director of marketing for Hitachi Ltd.'s System Development Division in Costa
Mesa, Calif. Moreover, for faster file access, DATA/DAT allows for 254 partitions in the tape's data area while DDS
allows for just two.
In the DAT/DDS arena, WangDAT
Inc. of Costa Mesa, Calif., packs 1.3
Gbytes onto standard 4-mm DAT cassettes. The half-height model 1300,
which transfers 183 Kbytes/s, can replace 150-Mbyte QIC-150 drives without system software or hardware
changes. Also tossing its hat into the
DDS ring is Tecmar. The Solo, Ohio,
company's 1.3-Gbyte Datavault drive

has 10 times faster search speed than 8mm tape, says Gene Della Toree, product marketing director. With data compression, cartridges can squeeze in 2.6
Gbytes. Another DDS drive is the model 6130FS from Wangtek Inc., Simi Valley, Calif. It transfers 183 Kbytes/s and
stores 1.3 Gbytes.
Having shipped 60,000 8-mm digital
tape drives, Exabyte Corp. of Boulder,
Colo., doubles previous capacity in its
EXB-8500 tape subsystem, which
stores 5 Gbytes. Transfer rate is 500
Kbytes/s. Among the system integrators using Exabyte's drive is Emerald
Systems Corp. with its VAST device.
The San Diego, Calif., company is
building around a 4-mm DAT/DDS
drive for release late this month.
Storing tens or hundreds of gigabytes brings on the need for tape or
disk libraries. Such systems are anatural for storing aircraft or weapons documentation and maintenance manuals.
Robotics assemblies, which automatically locate and load tapes or disks into
drives, make it possible to access afile

WILL ERASABLE OPTICAL DISKS HENCE HARD DISKS?
HE INTRODUCTION OF
Tthe
Next Computer with a

line," says Jay Bretzmann, senior market analyst at International Data
Canon Inc. 5.25-in. erasable optical Corp., Framingham, Mass.
drive as its primary storage surprised
"Five years from now we'll see
many. Erasable optical disks are still
new types of direct-overwrite materitwo to six times slower than hard
als—either magneto optical or phase
disks for most tasks, and Next Comchange," says Gordon Knight, vice
puter Inc. has added a40-Mbyte "acpresident of engineering at Maxoptix,
celerator" hard-disk drive to speed
San Jose, Calif. Phase change, an althings up. Even Next concedes that
ternative erasable optical technology,
faster optical drives are needed if opstill lacks infinite erasability, Knight
tical is to be used as primary storage, points out. Rather than rely on magalthough the Redwood City, Calif.,
netics to record bits, in phase change
company plans to stick for now with
the writing laser heats spots on ametthe Canon unit.
al layer in the disk, changing them
To challenge hard disks in desktop
from an amorphous to a crystalline
and file-server machines, rewritable state and back again.
optical technologies must leap several
"Erasable optical can't compete with
hurdles. One is eliminating "twoWinchesters until the mid-1990s," conpass" writing, in which the drive
curs Barry Donahue, vice president of
must perform two passes over the
Toshiba America's Disk Product Dividisk—first to erase by writing Os
sion in Irvine, Calif. "Two-pass erasable
where the new data will go and then
is niche-marlçet-oriented, and on-pass
is to represent the data. Achieving
rewritable is three years away." He says
what is called direct overwrite and
the company is working with two othshrinking the weight of the read/
er technologies, but declines to say
write head will boost speed. Also, what they are.
"we need to spin the disk faster push
Besides undergoing technological
the data through the [input/output]
changes, optical drives are headed for
channel faster, and put both sides on
smaller sizes. Several companies, IBM
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Corp. and Sony Corp. among them,
are working on one-sided 3.5-in.
units. The disks, which hold about
120 Mbytes, seemed aimed squarely
at the desktop.
Notwithstanding the obstacles,
drive makers and system manufacturers are optimistic about optical's prospects. "Within the next five years,
rewritable optical will meet or exceed
the performance of today's hard
disks," says Bob Mueller, vice president of Sony America Corp.'s Rewritable Optical Products Division in Park
Ridge, N.J. For one thing, hard disks
are close to reaching the upper limits
of their capacity in terms of density,
and optical is not.
To users, optical offers the lure of
potentially huge capacity and ease of
use for archiving, imaging, and other
tasks. "Some studies show that 97%
of all the information in the world is
off line on either microfiche or paper," says Bill Boles, product manager for Hewlett-Packard Co.'s Greeley
Storage Division in Greel, Col.
"There's ahuge opportunity for keeping that data on line in an optical
storage medium."—S.
T

Meeting your highest
performance standards:
1

SNA-3
Universal
Spectrum and
Network
Analyzer.

7

SNA-3: 20 Hz to 180 MHz

O

ur SNA-3 combines three highperformance lab instruments in one:
asignal analyzer, asystem analyzer and aprecision
generator/synthesizer.

The built-in tracking generator turns the instrument into ascalar network
analyzer with frequency selective detection. Anormalization procedure
ensures extremely accurate attenuation measurements.
The tracking generator also functions as aseparate signal source with
extremely precise level and frequency.
For matched measurements, the impedance of the analyzer input and
output can be switched between 50 and 75 0. For high-Z measurements,
the input can be switched to 1Mil or an external test probe can be used.
Avariety of accessories such as balanced adaptors and return loss
bridges extends the range of applications.
For more information about the state-of-the-art SNA-3 from
Wendel &Goltermann, please fill out and send in the coupon.
USA: Wendel &Goltermann Technologies, Inc., 1030 Swabia Court,
P. O. B. 13585, R. T. P., N.C. 27709,Tel. 1919 941-5730, Fax 919 941-5751
Canada: Wendel &Goltermann Inc., 21 Rolark Drive, Scarborough,
Ontario M1R3B1, Tel. 1-416 291-7121, Tlx. 266 104 922 712 wg inc tor,
Fax 1416291-2638. Worldwide: Wandel &Goltermann, VMW,
Postf. 12 62, D-7412 Eningen. FRG, Tel. +(49) 71 21-86-2000, Tlx. 729 833,
Fax +(49) 71 21-8 84 04.
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7
D More information about the SNA-3
D Please arrange for asales engineer to call

Name

Company

Street

Town/postcode

Telephone no.

Wandel &Goltermann
Electronic Measurement Technology

E1.90NMW/13/4C/NA

Due to its versatility, the SNA-3 is an ideal test system for the complete audio and video frequency range. The instrument also handles HF
applications equally well (e.g. 70/140 MHz IF level of radio links). As a
spectrum analyzer, SNA-3 sets standards for frequency stability and
amplitude accuracy.

LOAD/UNLOAD LEAD-IN
AREA
AREA

1ST
PARTITION
TAPE
DIRECTORY

BEGINNING
OF TAPE

PARTITION
END
OF INDEX
DATA/DAT ALLOWS
UP TO 254 PARTITIONS

BEGINNING
OF MARKER

DDS ALLOWS
2 PARTITIONS

END
OF TAPE

END
OF
MARKER

PARTITIONS GALORE
The host system to aDATA/DAT drive sees each of up to 254 partitions as a tape. DATA/DAT proponents
say this gives the format an edge over DDS drives in retrieving archived files fast.
anywhere in alibrary within seconds.
For instance, Exabyte's EXB-120 cartridge-handling system stores 580
Gbytes—roughly the amount stored on
3,200 feels of nine-track tape—in less
than 4ft 2.Any tape is delivered to any
drive in an average of 16.5 s.
Along similar lines, the 4400 Automated Cartridge System Library from
Storage Technology of Louisville,
Colo., can store 6,000 18-track cartridges and loads them in 11 s. Total
storage is 1.2 terabytes.
Honeywell's Test Instruments Division turns to video cassettes to archive
terabytes of data. The Very Large Archive system can store 3 terabytes of
data on 600 T-120 video cassettes—the
library enclosure is about the size of an
office desk. At the heart of the system
is a VLDS drive that can store 5.2
Gbytes on one T-120 video cassette
with asustained data-transfer rate of 4
Mbytes/s. The drive works with a robotics assembly and aVME controller

NEW DEVELOPMENTS

Erasable optical-disk drives and
jukeboxes store gigabytes of data
and let users recall files in seconds.
Responding to DAT's challenge,
0.25-in, drives are packing away increasing amounts of data.
In DAT, DDS units are hitting the
market first, but DATA/DAT has
random-write capability.

to store and retrieve 600 caçsettes with
access time of under 8s.
Optical disks also lend themselves to
automated libraries or jukeboxes. HP,
first on the scene among computer
companies to offer an optical jukebox
for its products, is ramping up its optical-disk-drive operations with the purchase of patents and equipment from
Optotech Inc., aColorado Springs pioneer in optical technology. HP's Greeley, Colo., Storage Division will manage these assets. In the HP series 6300
model 20GB/A library system, an HPdesigned autochanger can load any
one of 32 cartridges in an average of 7
s. Total storage is 20.8 Gbytes.
The number of players offering optical jukeboxes is growing. Among the
entries is Hitachi America Ltd.'s OL 112
library, which holds up to 48 disks for
30 Gbytes of storage. Cartridges load
and unload in about 8 s. Aiming at
work station networks in engineering
and scientific areas, Epoch Systems Ltd.
of Westborough, Mass., builds its Epoch-I Infinite Storage jukebox around
Hitachi's chive and library.
System integrator Alphatronix Inc.,
Research Triangle Park, N. C., builds a
55-cartridge Inspire jukebox for Digital
Equipment Corp. VAX and MicroVAX
computers that stores 35.8 Gbytes. The
company also offers a 25-cartridge
jukebox system for Sun Microsystems
Inc. work stations, IBM PCs, and Macintosh computers. With Bypass software, users can share optical-disk files
across unlike file systems.
The only jukebox certified for Novell
networks comes from Advanced
BECTRONICS •MARCH 1990
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Graphics Applications, says Stanley
Marder, president of the New York City
company. The 56-cartridge unit stores
38 Gbytes, with aworst-case cartridgeexchange rate of 2.5 s. Also apart of
the growing optical subsystem market,
AGA has shipped 5,000 units so far.
Another subystem builder, Xyxis
Corp. of Eden Pratte, Minn., bases its
XYGOORW erasable optical system on
Ricoh's optical drives. The subsystem
links to IBM PC AT, PS/2, Sun, and
Macintosh computers. Apart from opticars archival uses, "we were attracted
by the graphics and imaging possibilities of the market," says Tom Lohse,
vice president of engineering.
If big players like IBM and DEC introduce computers or work stations
built around erasable optical drives, the
market will change rapidly, with IBM
setting the standard for optical drives,
says Jay Bretztnann, senior market analyst at International Data Corp., Framingham, Mass.
But the emergence of optical drives
as aprimary storage medium isn't likely to diminish, and may even increase,
the need for tape. 'Tape is the best
backup," Sony's Larsson asserts. And
tape capacities in all formats are increasing to keep pace with bigger archiving tasks. Quarter-inch data cartridges are expected to store 4Gbytes
by 1993, says the tape industry's standards association, QIC. The Santa Barbara group points to an installed base
of more than 3million quarter-inch cartridge drives worldwide. Larsson predicts that longer DAT/DDS tapes will
someday store 10 Gbytes. /I

The EXABYTE family of
8mm data storage solutions.
The capacity
, to succeed.
ettii
EXB-8500
8mm Cartridge Tape Subsystem

EXB-8200
8mm Cartridge Tape Subsystem

2.5 gigabytes of information.
On asingle 8mm tape.

Over 1
2 -terabyte capacity.
/
In only 4square feet of floor space.

The first in EXABYTE's family of 8mm data storage
solutions, the EXB-8200 8mm Cartridge 'lime Subsystem
can store up to 2,500 megabytes of information on asingle
8nun data cartridge. Packaged in a5'4-inch form factor, and
combined with an integral SCSI controller, the EXB-8200 is

Just as the EXB-8200 revolutionized the tape storage
industry, the EXB-120 Cartridge Handling Subsystem
(CHS) redefines mass storage. With
up to 580 gigabytes of data storage
available in aspace-saving design,
the EX13-120CHS eliminates manual
intervention in traditional laborintensive operations. It's ideally
suited for those applications that
demand extraordinary storage
capacity such as the backup of very
large computer systems or network
data bases, and online access to
sequential data sets. With apotential for 12 days of nonstop, handsoff data recording, the roboticallydriven EXB-120 makes long-term
unattended storage areality.

the answer for today's data-intensive storage requirements.
And with over 70,000 installed worldwide, the EXB-8200
has become the de facto standard in workstation, UNIXP
and file server environments.

Double the transfer rate.
Double the capacity.
The EXB-8500 advances beyond the performance of
the EXB-8200 by achieving an extraordinary data transfer
rate of 500 Kbytes/second, while providing over 5gigabytes
of storage capacity. In addition, high speed search at
374 Mbytes/second allows rapid file retrieval. Simple plug 'n
play capability enables current EXB-8200 users to easily
take advantage of the EXB-8500's speed and capacity. Data
interchange between the two models is assured through full
read and write compatibility.

50 gigabytes of data storage.
Right on your desk.
The EXB-10 Cartridge Handling Subsystem (CHS)
provides access to as much as 50,000 megabytes of data storage in an unparalleled compact design. An integral
robotic handler performs
automatic, sequential loading and unloading of up to
ten 8mm data cartridges,
eliminating the need for
manual intervention by
delivering up to 28 hours of
nonstop, unattended data
backup. Voted product of
the month by Unix World!
EXB-10 Cartridge Handling Subsystem

®1990 EXABYTE Corporation
UNIX is aregistered trademark of AT&T.

minimminif
I

EXB-120 Cartridge Handling Subsystem

If you're an OEM, VAR, or systems integrator in
search of the data storage solution to your backup/restore,
journaling, archiving, data interchange, data acquisition,
and software distribution needs, call us today at
(303) 442-4333 or write EXABYTE Corporation at
1745 38th Street, Boulder, CO 80301.
And discover the capacity to succeed.
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REAL-TIME SIMULATION
SPEEDS HDTV DESIGNS

PRINCETON ENGINE COMBINES PARALLEL PROCESSING WITH
GRAPHICAL PROGRAMMING INTERFACE BY JACK SOME
ISITORS TO THE DAVID
Sarnoff Research Center in
Princeton, N.J., can experience
firsthand the benefits that massively parallel supercomputing may
bring to the lowly consumer.
Before their eyes, the many imperfections of commercial TV broadcasts
are cleaned up into crisp moving images with excellent color saturation.
The correction algorithms are executed
continuously in real time. By moving
into asplit-screen mode, chief project
engineer Danny Chen can display the
results of two image-enhancing algorithms side by side for comparison by
the human eye. This is real time—not a
frame-store operation that reruns the
same few seconds again and again.
Humming in a room nearby, the
Princeton Engine, a massively parallel
video supercomputer, executes the algorithms at a rate of 28.6 billion instructions/s. Based on aprocessor-perpixel architecture and implemented in
banks of proprietary gate arrays, the
engine supports data rates up to 224
Mbytes/s. Its basic hardware architecture falls into the single-instruction,
multiple-data category of parallel computers with configurations of up to
2,048 processors available.
But as impressive as the hardware
platform is, it is more than matched by
the programming environment for creating corrective video algorithms. In
short, it cuts months off development
time for high-definition TV systems or
any other signal-processing researchand-development project that depends
on digital-signal-processing algorithms.
Although it is difficult to gauge pro
ductivity gains across the board, Stan

Knight, head of Samoirs Parallel Com- the graphical programming environment
puting Research Group, says design puts Samoffs sponsor in the project—
time for an image-processing chip or Thomson Consumer Electronics Inc. of
board-level system could be cut by a Indianapolis—a big step ahead in the
factor of 10 and cost by afactor of
race for ahigh-quality HMV system
five or more. In one recent exam- HDTV and the interim product, Advanced
ple, three engineers who had come to Compatible IV.
Sarnoff from another company to be
The engine's programming environtrained on the engine completed in 12 ment includes a library of functions
hours aproject that would have taken such as finite-impulse-response filters,
weeks without real-time simulation.
arithmetic-logic units, modulators and
The project was an improved-defini- demodulators that matches up well
tion TV system that included field-pro with similar macrocells in leading CAD
gressive scan, noise reduction, and sig- packages. Once a graphical design
nal proocessing for both luminance proves out through real-time simulaand chrominance.
tions on the Princeton Engine, it can
Since the graphical programming envi- be passed to achip designer who subronment runs on a Mentor Graphics stitutes the corresponding macros in
Corp. work station, users can begin the his CAD package.
graphical-level design of asignal-processIn general, the designer will also
ing chip, says Knight, and later provide make changes to accommodate practivideo simulations of the functionality of cal concerns such as testability, says
chip designs created with standard com- Knight. After logic simulation using the
puter-aided-design software. Combined CAD package, the design can be reconwith the power of the Princeton Engine, verted back to the engine's graphical
programming environment and simulated again to see if any video artifacts
cropped up as aresult of the changes.
In one instance, aclient saved $50,000
by using this final simulation before
releasing the master tape of the chip
design to the foundry.
The graphical programming environment lets engineers implement algo
rithms at a high level of abstraction
without having to consider details such
as code generation. It differs from other graphical programming environments in its ability to handle the high
degree of parallelism inherent in the
engine's configurations of up to 2,048
processors.
Four major components define the

OMEDAY THE
ENGINE WILL GO
COMMERCIAL; IN THE
MEANTIME, ITS
AVAILABLE ON A
TIME-SHARE BASIS
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environment. The Graphical Program
Composer includes arobust library of
processing functions keyed upon userselected video standards, including
NTSC, SECAM, PAL, and digital 1V.
When aparticular digital-signal-processing primitive module does not exist, it
can be created using the Graphical Programming Editor. Engineers use the
GPE to create new algorithms by routing data between source and destination points within apseudo processor
representative of the thousand or more
parallel processors that comprise the
engine. The GPE generates code from
the graphical representation of the system being designed. Data paths are selected by moving the cursor to icons
representing a mathematical operator
or register within the processor.

THE ENGINE AT AGLANCE
M assively parallel supercomputer
executes video algorithms in real
time.
Graphical programming environment generates code from library
macros.
Training sessions are available
with financial ternis determined by
negotiation.

changes can be made to the design
using the GCE, and the code can be
recompiled and resimulated.
The first Princeton Engine to go into
NCE A SYSTEM HAS BEEN service outside Samoff Labs is slated
designed, it can be debugged for delivery in the fourth quarter to the
National Institute of Standards and
and simulated by the Concurrent System Simulator and Debugger while still Technology in Washington, courtesy of
on the host computer. The CSSD is a the Defense Advanced Research ProLisp-based object-oriented software jects Agency. Darpa, the Pentagon's
simulation of the engine in which each R&D arm, is funding research into
processor is treated as an object. At high-definition imaging. It will use the
any time during the simulation, users Princeton Engine's real-time video-processing capability to evaluate competcan examine internal registers or status.
When the time finally arrives to run ing high-definition video signal-processthe designed system on the engine, the ing and compression algorithms.
Darpa had previously selected two
Graphical Control Environment comes
into play. It allows users to change companies—Adams Russell Electronics
of Waltham, Mass., and Qualcomm
control parameters for the algorithm.
Once a simulation is complete, small Inc. of San Diego, Calif —to develop

O

VIDEO
TEST
DATA

CONTROL
ENVIRONME
(GCE)

PRINCETO
ENGINE '

DISPLAY
MONITOR

advanced compression technology for
high-definition moving images. Although commercial HDTV development will eventually benefit from
Darpa-funded research, the Pentagon
has amore immediate goal. "There are
many pressing requirements for these
technologies in command and control,
advanced weapons systems, and logistics," says Lt. Col. Mark Pullen, deputy
director of Darpa's Information Science
and Technology Office.
Ultimately, Sarnoff wants to turn the
Princeton Engine into a commercial
product, says Curtis Carlson, director of
Samoffs Information Systems Research
Laboratory. In the meantime, it's making the computer available on atimeshare basis. Since the major financial
backing came from Thomson, access
to the engine will be denied to competing consumer electronics companies, says Carlson. But companies developing nonconsumer signal-processing products such as radar, sonar, image processing, and supercomputer
visualization can contract with the lab
for run time.
"Users get roughly one week of
training," says Knight, "and it is best to
have afamiliarity with aMentor work
station. At the end of the week, they
know how to program, but not necessarily how to map their problem on
the work station. We'll help with that
until they get afeel for how to visualize their problem." Ei

CREATES SIGNAL
-I>
PROCESSING PRIMITIVES
BY SETTING PARAMETERS.
BOUNDARY CONDITIONS.
ETC.

CONCURRENT SYSTE
MULATOR & DEBUGG
(C SSD)

,
PROGRAM
COMPOSER
(GPC)

RUN-TIME ENVIRONMENT
INCLUDES ACCESS TO VIRTUAL
MONITORING INSTRUMENTS
SUCH AS LOGIC ANALYZER
AND SIGNAL GENERATORS

OBJECT-ORIENTED
SOFTWARE SIMULATES
PRINCETON ENGINE
HARDWARE BEFORE
RUN TIME

PROCESS(
LIBRARY
MODULES

ASSEMBLES VIRTUAL
SYSTEM PROTOTYPES
BY CONNECTING
MODULES CREATED BY
GRAPHICAL PROGRAMMING ENVIRONMENT

VIDEO SUPERCOMPUTER

FAST PROTOTYPING
The Princeton Engine's graphical interface cuts design time by afactor of 10. Systems are defined graphically
and converted to run-time code automatically.
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TO ORROW'S TESTER
15 HER ETODAY
MEGATEST'S POLARIS HITS 100 MHz WITH
TESTER-PER-PIN ARCHITECTURE BY SAMUEL WEBER

K

San Jose, Calif. This machine represents million-vector memory, and handles up
the company's recognition of the adto 384 pins, and it can be expanded to
vent of the "superchip"—devices with accommodate future semiconductor
operating frequencies of 80 MHz or developments. It is the first tester that
more and with hundreds of pack- Ten offers both performance at this levage pins, says Craig Foster, vice &UM el and tester-per-pin architecture, a
president of marketing. "We were see- concept Megatest pioneered with its
ing more and more of our customers MegaOne, introduced in 1985.
stretching the last-generation machines
A tester-per-pin architecture is one
to the limit," he says, to accommodate that applies an independent timing
the new breed of reduced-instruction- generator on each pin. This permits a
set-computing devices, high-perforunique test function simultaneously on
mance complex-instruction-set chips,
each pin of the device under test, givand application-specific circuits.
ing the test engineer ahigh degree of
The Polaris is aimed squarely at flexibility. By contrast, on ashared-rethese leading-edge devices. It's capable source machine, pins are subjected to
of operating at 100 MHz, has an 8 the same test in groups, which often
results in compromising the quality of
MAINFRAME
the test, Foster says.
TEST HEAD
Up to now, Japanese firms such as
Ando and Advantest have dominated the
high-performance end of the ATE market
with shared-resource testers. 'They lead
1
in terms of pin count and high speed,"
11111111b
says Foster, "but they have chosen to do
it with the shared-resource approach.
Given a choice between high-perfor256-PIN MEGAONE/AP
mance testers with shared-resource and
TEST-HEAD ASSEMBLY
tester-per-pin, we are confident users will
prefer the latter."
Megatest developed Polaris in partnership with acustomer that the company will describe only as avery large
MAINFRAME
U. S. captive semiconductor producer.
TEST HEAD
'This represents such a large investment for us that we had to make sure
it was very well targeted," Foster says.
TEST-HEAD ASSEMBLY
"Our partner helped us with the design
256-PIN POLARIS
and funded some of the R&D." The
customer will take delivery of the first
SMALLER FOOTPRINT
machine, which is already in producPolaris is half the size of its predecessor, the MegaOne/AP. Since testtion, and has ordered more, he adds.
floor footage is expensive, this lowers afactory's facility cost.
Polaris may be well positioned to

EEPING UP WITH THE
rapid strides in semiconductor
technology, much less trying
to keep ahead, is amajor challenge for vendors of automatic test
equipment. Each advance in chip performance and complexity puts new
strains on ATE gear. But bringing a
new tester to market is a two-year,
multimillion-dollar effort, so vendors
must introduce new products with exquisite timing, keeping an eye on both
the needs of today's market and what
will be required years down the road.
A case in point is the Polaris 100, a
new high-performance VLSI logic tester
'ust introduced by Megatest Corp. of
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COLD AIR RISES TO
COOL THE MAINFRAME'S

WARM AIR DESCENDS THROUGH
RADIATORS AND IS RECYCLED

PC BOARDS

EST HEAD
(ALSO WATERCOOLED)

HEAT EXCHANGERS

TECHNIQUE
A DIFFERENT
is used to cool the test head,

PIPES BRING IN CHILLED WATER

ANOVEL COOLING SYSTEM
A chilled-water setup drops internal temperature 20°C; heat exchangers
air from the mainframe and cooling rings chill the test head.

extract warm

take a healthy share of the approximately $200 million high-end tester
market, says Carolyn Rogers, atechnology analyst at Hambrecht and Quist
Inc. in San Francisco. Most U. S. competitors don't have the resources to develop next-generation tester-per-pin
equipment, she says, and the Japanese
have ignored this arena. 'Their testers
have raw strength and high speed, but
people are looking for more flexible
systems for use with complex logic."
Rogers says Schlumberger Technologies is the only other competitor that
could give Megatest arun for its money. The San Jose company is known to
be working on amachine of this type,
though no product announcement has
yet been made.
8-MILLION-VECtor memory is an eightfold imPOLARIS'S

provement over previous-generation
machines and can be expanded to 32
million vectors. The depth of the vector memory affects the size of the truth
table the machine can execute.
The tester runs off Sun Microsystems
Inc. 3/60 and SPARCstation work stations with a graphical user interface
and complete off-line software-development ability. Polaris overcomes the timing restrictions of previous testers by
allowing edge placement over four cycles (as opposed atypical 1.5 in earlier
machines) with ±150-ps edge accu-

the Megatest designers to take aradical
departure from conventional cooling to
overcome the inherently higher power
dissipation and improve reliability and
lifetime. The approach entailed an unusual hybrid system of air and water
cooling. For the mainframe, chilled water is circulated through two heat exchangers in the base, then blown between the printed-circuit boards. The
boards are covered by fiberglass impingement plates through which the
air flows to uniformly cool the component to 20°C below ambient. The warm
air is then recirculated back through
the radiators so that no ambient air is
exhausted into the test facility. Thus
Polaris can be installed in aclean room
without disturbing it.

racy. This means simulator outputs can
be directly applied to the tester.
In addition to the enhanced electronics, Megatest engineers have taken
unique approaches to the physical and
mechanical aspects of Polaris's design.
For starters, the unit is half the size of its
predecessor. 'The smaller footprint has
lots of advantages:' Foster says. 'The
footprint directly affects the facility cost
when these machines are installed in a
factory, particularly here in Silicon Valley
where footage on the test floor is very
expensive. The small footprint also yields
advantages in performance when you're
dealing with these frequencies and accuracy specifications."
The greatly reduced footprint forced

TESTING SUPERCHIPS
Running at 100 MHz, Polaris has
an 8-million-vector memory and
handles 384 pins in atester-per-pin
architecture.
It's packaged in half the footprint
of its predecessor, which yields cost
and performance advantages.
Analysts say it may nab a good
chunk of the $200 million high-end
tester market.
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where most of the dissipated power is
from the gate arrays that control the
logic and the hybrid-circuit analog receivers and drivers. Heat pipes attached
to the heat sinks on these components
connect into doughnut-shaped cold
walls that surround the test head and
circulate cold water. Heat from the
component is drawn out by the heat
sink and efficiently carried through the
heat pipe to the cold wall in the form
of water vapor. The vapor condenses
and returns as cooled water through
capillaries in the heat pipe.
A typical configuration of Polaris at
128 pins is priced at $1.4 minion. It is
available with configurations ranging
from 32 to 384 pins upgradable in 16pin increments. Even higher pin counts
are contemplated. The system can support up to three test heads for simultaneous testing by three engineers.
Although there is aslowdown in the
semiconductor industry right now, Megatest management is confident that
Polaris is hitting the window at an opportune time. According to Foster, customers are looking at this machine for
the next generation of devices, which
are important to their future growth.
'They're not slowing the development of these devices despite the slackening of volume in the market right
now," he says. "We believe our timing
is right to get our foot in the door
when these new products will turn
into future business."
The company already has $17 million worth of backlog orders for Polaris. It promises delivery within six
months. Et

EWING DESIGN
AND MANUFACTURING

THE IDEA HAS BEEN KICKING AROUND FOR AWHILE; IS ANYBODY
OUT THERE LISTENING? BY SUSAN LEVI MACH

E

VERY YEAR OR SO, A NEW
Great White Hope springs upon
the manufacturing scene. A few
years ago, the hot topic was
flexible manufacturing.
Now it is design for manufacturability, aconcept that marries new-product specification to the capabilities of a
company's manufacturing arm. The
goal is to ensure more efficient production and faster time to market along
with more reliable and more cost-effective products.
As aconcept, design for manufacturability isn't new, though given its spotty implementation, it may seem to be
[Electronics, January 1990, p. 111]. Despite what industry analysts proclaim
as its sound logic, only a few major
U. S. manufacturers—Apple, Ford, General Motors, IBM, and Xerox, for example—have put design for manufacturability into practice.
Hardly any of the
small to midsize

companies have joined them.
have created the densest, fastest cirIn fact, say analysts, the only real cuits, but we bloody hell don't try to
problem with design for manufactura- make one. We have to optimize the
bility is that it is just not being pushed circuits for manufacturability as well."
enough by Americans certainly not
Which is where design for manufacwith the fervor of the Japanese, for turability comes in. Design for manuwhom the concept has become stanfacturability is aclose cousin to concurdard operating procedure.
rent, or simultaneous, engiIn the U. S., optimizing a MANUFACTURING neering, in which the proddesign means to tweak it for speed or uct, its process, maintenance, and life
power, not for ease of manufacture.
cycle are designed at the same time, as
"We always talk about the magic wall," opposed to going about it piecemeal.
says Lutz Henckels, president of U. S.
"What you have to do is match up the
operations for Racal-Reclac Inc. in Mah- product requirement with an underwah, N.J. "In the U. S., we are ex- standing of manufacturing capabilities,"
tremely creative regarding functionality says Mark Brown, program manager at
and optimization. But we don't worry The Industrial Technology Institute in
about how a design is going to be Ann Arbor, Mich. "Those manufacturmanufactured. When adesign is done, ing capabilities typically consist of prowe just throw it over the wall." And cess capabilities, system capabilities,
toss away chances for a competitive scheduling capabilities, inspection caadvantage in the world market along pabilities, and so on," Brown says. "So
with it.
you are trying to balance the product
To regain parity, much less an edge, and the realities of what it is going to
says Henckels, industry will have to ad- take to make that product."
dress the issue. "One isIn addition, says Winston Chen,
sue we have to worry
president of Solectron Corp. in San
about is making highly
Jose, Calif., the product should be deoptimized circuits in a
signed with an eye toward testability.
timely way," he says.
"If you don't design enough test points
"We worry a lot
on a [printed-circuit] board, then you
about that aldon't know whether the board is good
ready. So we may
or bad until you go to final assembly,"
he says. "The designer has to think
about how in the manufacturing process the board is going to be tested."
And, adds Richard Gennuska, program director at Booz, Allen, Hamilton
in Cleveland, it means taking into consideration the total supply chain, standardizing design elements, and streamlining resources wherever possible. "For
example, using alot of different matenELECTRONICS •MARCH 1990
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PUSH-ASIDE ROUTING EASES MANUFACTURING

ais often just adds cost without adding
value," says Gennuska. "I worked with
an automotive company that used 27
different plastic materials and color variations to make basically the same sort of
part. We got them down to four. That
eliminated a lot of the setups and
changeovers we had to do."
Engineers must attempt anumber of
things when designing aproduct, Germuska says. "Use the same materials,
go to the same suppliers, use the same
fasteners. If you don't think about the
total supply chain, you may choose a
new fastener because it is perfect for
this design. It may give you some incremental benefit." But, he says,
"when you look at the total system, it
may cost you more to get that benefit
than it is worth."
The overriding goals of implementing design for manufacturability are
higher yields at lower cost, because the
product is designed to suit the process,
rather than the other way around. For
the same reason, products get to market faster. Though there are many ways
to approach implementation, most
strategies have two elements in common—organized information flow and
adata base.
VISION HAS TO FLOW
from the top—you can't estabA
lish this concept without the very highest levels of authority being involved,"
says Robert George, an analyst in the
computer-integrated-manufacturing
group at market researcher Dataquest
Inc. in San Jose. "And the practical information has to flow from the bottom
up. The guy on the shop floor has to
have as equal asay as possible vis-à-vis
the design engineer who is doing the
conceptual work."
Many of the constraints that design
for manufacturability seems to impose
on the designer are not real constraints, says Henckels. "These are
more things that design engineers have
no awareness of. It's amatter of the information not existing before," he says.
"By incorporating the information into
adata base, suddenly it exists."
Much of the shop floor's input is
contained in the data base, which, says
George, ideally is object-oriented. In an
object-oriented data base, entities have
qualities that in a design-for-manufac-

BURIED
LAYER
ROUTE
ADDED
BETWEEN
EXISTING
TRACES

PC-BOARD DESIGN SIMPLIFIED
In Racal-Redac's Visula layout software, apush-aside algorithm moves
existing board traces so that another route can be completed.
turability application can be inherited
by or transferred to either subassemblies or final assemblies. Thus any constraint that pertained to the subassemblies would also pertain to the final assembly and vice versa.
Adds Henckels, "Many of these issues as they relate to manufacturability
are issues of detail, because there are
many details that manufacturing has to
concern itself with."
If God is in the details, then anumber
of companies heavily involved in pcboard manufacture are starting to get
religion where design for manufacturability is concerned. At Unisys Corp. in San
Jose, where pc boards are designed and
manufactured in-house, Al Conte, the
company's advanced manufacturing systems manager, introduced design for
manufacturability two years ago.
"In terms of simplifying the process,
we're putting restrictions on the design
people upstairs," Conte says. "For example, we've developed away that allows us to reflow adequately with
small quantities of through-hole parts
without doing another setup to run
through our wave-solder machine. I
might ask them to change some of the
artwork so Icould reflow through-hole
parts, instead of wave-soldering and
then coming back and reflowing the
mcntomcs •MARCH 1990

1731

surface-mount parts. This way, we
don't have to run multiple processes
on aboard."
The result, says Conte, is that one of
the company's product lines has 15%
more margin, thanks to simplification
of existing designs. "By spending some
money and changing the designs, we
got rid of five or six process steps. That
equaled a day and a half of cycle
time," he says. "Nobody has aleg up
in terms of performance of one product over another. The big issue now is
who can deliver the product fastest at
the lowest price."
At Solectron, a manufacturing subcontractor for pc boards, Chen says the
key issues in design for manufacturability are pad size, geometry, and suppliers. To ensure that pad size and geometry are optimal, customers are given a
detailed set of design guidelines within
which to work.
'We have aformal document," says
Chen. "That has all the details—the
recommended pad size, relationships
between via holes and the pad, orientation of the components. From the design standpoint, the issue is you can
spend the same amount of money on
design but come up with something
that will cost alot less in manufacture.
If the solder-pad size isn't right, for

example, you have surface-tension
problems and our yield in the process
can go from 95% down to 70%."
To ensure that components are of
high quality, Solectron maintains adata
base listing the failure rates and manufacturing problems of components
from different suppliers along with
their costs. Whereas large customers
such as Apple, IBM, and Sun provide a
list of preferred vendors, says Chen,
Solectron often refers to its own data
base to recommend suppliers to its
smaller customers.
Despite impressive improvements in
productivity, design for manufacturability has caught on slowly in the U. S.
outside ahandful of major companies.
What seems to be holding it back is,
ironically, one of the things that makes
it so attractive in the first place. Implementation of design for manufacturability depends far more on changing the
way people look at the relationship of
design and manufacture than on capital investment.

of their design," says Conte, "not by
manufacturing cost. So when they are
working toward their reviews, they
aren't focusing on the cost of manufacturing, unless it's outrageous. They're
thinking, 'If Ido this, my cost is less. —
Conte's solution, he says, was to
"educate the managers that manufacturing has to live with this thing day in
and day out. It could cost us $10 or
$15 more per board because you
didn't spend an extra day on designing
some trace links alittle differently, and
'that's arecurring cost."
George says that the university programs aren't teaching design for manufacturability outright but at least they are
graduating students
who accept it as a
standard
practice.
Still, it is back to the
university that Germuska traces the concept's slow progress.
"We tend to teach
engineers to think of
the high-tech revoluTS A MA1TER OF CHANG- tionary solutions, ining the way design and manufac- stead of looking at
ture are done, not amatter of changing all the evolutionary
equipment, says George. "It is proba- change that can be
bly one of the cheapest things you can done incrementally,"
do to increase your productivity, be- he says. "So they
cause it is so human-intensive," he come up with a
says. "It's away of thinking about the whole new manufacproblem more than anything else.
turing system for this
What design for manufacturability does product while we
is say, 'What have Igot down on the are still making the
shop floor, what are the capabilities of old one."
this stuff, what do people want out in
The solution at
the marketplace, and how can Ipro- Unisys is to bring the
vide what they want given the re- design engineers onto the shop floor
sources Ihave?'"
for aweek. 'They may not particularly
In this sense, it is the antithesis of like being there," Conte says, "but they
flexible manufacturing. Says Germuska, all come away with an awareness that
"Design for manufacturing addresses some of their designs aren't very good
the inherent cost of the product and re- for manufacturing."
duces that. When you put in aflexible
At Racal-Redac, an intelligent tool set
manufacturing system, you're trying to automates the manufacturability of the
make up for those inherent complex- design. The Visula tools for pc-board
ities, which you probably don't need, layout bring design for manufacturabiby adding cost to the total manufactur- lity within the province of computering system. What you want to do is aided design through use of arelationeliminate the requirements for the flexi- al data base; the tool set can take into
ble manufacturing system."
account 256 relations per object, inIn his view, U. S. companies "use cluding design rules that are critical to
technology as acrutch to cover up a manufacturing.
problem, instead of identifying the
In essence, says Henckels, "You
problem's root cause and eliminating want to take these concerns away from
it" However, getting people to revamp the designer as much as possible. The
long-used practices is difficult. "Typical- electronics engineer does not want to
ly, in abusiness like this, the design- concern himself with this issue. To say
function people are graded by the cost that I'm going to totally change his

U

way of thinking is unlikely. So the tool
has to think about these issues for
him." With the tool, "I can optimize
the circuit automatically and Ican auto
matically generate the test without having to worry about ruining that optimization," he says.
"We can specify relationships that
then are captured by the algorithms
and as the algorithms come to that
object it recognizes that. By knowing
the relationships in the data base as
they relate to manufacturing, we auto
matically take care of all that, so the
user doesn't have to concern himself,"
he says.
Whichever approach to design for
manufacturability a
company takes, says
Chen, the critical issue is that it be implemented—but not
in a vacuum. It has
to be part of awhole
strategy aimed at
building muscle in
world markets. To
Chen, this strategy
must address four
other issues as well.
After design for
manufacturability, he
says, the first issue is
"how do we improve the quality by
using statistical process control and
quality control. Without that, design for
manufacturability
alone won't do it.
You can't compete with the Japanese."
The second issue is managing the
logistics by implementing just-in-time
and continuous-flow manufacturing.
"Reducing the cycle time is the secret—you can have lower inventory
and lower work-in-process," Chen says.
The third issue is automation, preferably in its total form—computer-integrated manufacturing so that information can be processed quickly. Finally
comes what Chen ca is proactive procurement, in which "you have the buyers work with the design and manufacturing people, so when they select
components they have the right lead
time, the right quality, the right pricing.
That happens way ahead, before
problems occur. We have to implement all these factors to gain worldclass manufacturing competitiveness
again." //

S. COMPANIES
ARE \OT
PUSHING THE CONCEPT
WITH THE FERVOR OF
THE JAPANESE, FOR
WHOM IT HAS BECOME
STANDARD OPERATING
PROCEDURE
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DUPS THE ANTE IN
THE PLD WAR
ANEW CMOS FAMILY AIMS TO HEAD OFF
THE COMPETITION IN SPEED AND DENSITY

II

BY BERM C. COLE

half the size of those in competitive
boast 15-ns propagation delays. AMD
N THE FACE OF INCREASdevices. Also, the matrix is optimized
ing competition on all sides in pro- will offer two versions, Robin says:
grammable logic, Advanced Micro three medium-density MACH 1devices for speed and predictable gate delays,
ffl Devices Inc. has charged into the for input/output-intensive applications and the macrocells are uncoupled from
both the product-term array and
new year with an aggressive campaign and three high-density MACH 2
PLL
the I/O pins to insure maximum
parts targeted for address logic.
to regain lost ground.
Long dominant in the PLD marketThe MACH 1series inlcudes the 110, silicon efficiency. Finally, where the Alplace, the Sunnyvale, Calif., company with 32 macrocells and 44 pins; the tera parts are UV erasable, the MACH
120, with 48 macrocells and 68 pins; devices are erased electrically, so they
by its own admission recently got
and the 130, with 64 macrocells and 84
are easier to program and also to test.
caught with its assumptions down:
AMD is not the only compaabout market size, which is exny announcing new PLDs. Alpected to grow from $600 miltera, based in Santa Clara,
lion this year to almost $1.5 bilCalif, has completed filling in
lion by 1993; about the poputhe MAX family's midrange,
larity of CMOS, which is expushing propagation delays
pected to beat out bipolar by
down to 15 ns. Now it's work1991; and about the number of
ing on a6,000-gate addition. Xiplayers, of which there are now
linx Inc. of San Jose, Calif., is
at least two dozen.
about to introduce a SRAMAlthough still ahead in bipobased family of 20,000-gate
lar PLDs with about 60% marfield-programmable gate arrays.
ket share, the firm lags in
And there's a new kid on the
CMOS. To catch up, AMD a
block: Texas Instruments Inc.,
year ago shifted to anew 0.8which has just announced volgin double-metal CMOS proume production on its antifusecess and invested $10 million
based ACT-1 one-time programin new fab capacity. It is targetmable gate arrays, which it is
ing key device types that Andy
producing with Actel Corp. of
Robin, its PLD marketing direcMAKING A NICHE
Santa Clara.
tor, estimates make up half the
"The pressure is still on,"
In both speed and density, the MACH family
industry's CMOS PLD shipsays Al Graff, PLD marketing
fills agap at the middle of the PLD hierarchy.
ments. From aNo. 9spot three
manager at Cypress Semiconyears ago, AMD now ranks No.
4 in volume shipments, he says, "and pins. The MACH 2 family will offer ductor Corp. in San Jose, which is sec1990 will be the year we move ahead." double the number of macrocells with ond-sourcing Altera's MAX family and
Amid abarrage of 1990 product anthe same number of pins.
pushing the speed limit on its own
Like other EPLDs, the chips consist high-performance, application-specific
nouncements is AMD's most direct
challenge yet. This month the compa- of multiple programmable-array logic CY7C300-series PLDs to 125 MHz.
ny will unveil a competitor to Altera blocks connected by a high-speed 'The marketplace is moving very fast,
Corp.'s high-density MAX series of eras- switch matrix. "The significant architec- and AMD is going to be hard pressed
tural innovations are inside the blocks to gain even a fraction of the market
able PLDs. Designated the MACH family, the electrically erasable devices will and the switch-matrix structure," Robin share it enjoys in the declining bipolar
range from 900 to 3,600 gates and says. For example, the PAL blocks are segment." if
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THE

NEWSMAKERS

R. Torren Dunlap and the world's first commercial dual-deck VCR.

DUNLAP or CO-VIOE0

THE MYER-TURNED-ENTREPRENEUR HAS WON
SOME BATTLES IN HIS EFFORT TO SELL DOUBLEDECK VCR DESPITE STRONG OPPOSITION

CAN DUNLAP
WIN HIS WARP
ou SAY IT'S TOO LATE
Y
I for an American startup to gain

afoothold in the $5 billion U. S. market
for consumer video cassette iecorders?
Don't tell that to R Terren Dunlap, the
controversial, Japan-bashing chairman at
tiny Go-Video Inc. in Scottsdale, Ariz.
'The fact is that we don't have to sit

back, as American companies, and be
kicked around any more by the Japanese," Dunlap dedares.
Go-Video's war is far from over. But
during the past five years, Dunlap, 45,
and his publicly held firm have gained
increasing notoriety for successfully
battling against heavyweight Japanese
ELECTRONICS *MARCH 1990
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and Korean consumer industry interests, as well as facing off against the
powerful U. S. motion picture industry.
The issue: Go-Video's plans to market a
dual-deck VCR.
If all goes as expected, Go-Video's
VCR-2 machine will finally hit store
shelves before midyear priced at $995.
It will be the first double-deck VCR
ever offered to U. S. consumers. But
for Dunlap and company, getting this
far has been anything but easy.
Dunlap got the idea for such amachine in 1984, after he and apartner
founded Go-Video to provide mobile
video-production van services. As the
pair struggled to edit and copy tapes
by awkwardly cabling two single-deck
VCRs together, the need quickly became obvious.
By September 1984, Go-Video had
filed for abasic patent on adual-deck
VCR system, which has since been
granted, Dunlap says. But in 1985,
when the company began looking for
someone to manufacture the machine,
the trouble started.
Go-Video couldn't find an American
company to do the job. "We've got a
lot of spineless manufacturers here in
the U. S., who have let the Japanese
run over us," Dunlap says.
And when he turned to traditional
foreign manufacturing sources of consumer electronics, he ran into abrick
wall. Essentially, Dunlap claims that
top Japanese consumer companies that
control the VCR market conspired not
to make the double-deck unit, and not
to sell key components that would allow others to do so.
Dunlap—whose background includes alaw degree and experience as
atrial attorney—knew what to do. He
hired a top antitrust lawyer and
slapped a multibillion-dollar, trebledamages lawsuit on 28 defendants, including top Japanese and Korean VCR
makers and the Motion Picture Association of America. The suit claimed an illegal conspiracy to block Go-Video
from marketing adual-deck VCR.
Go-Video has since settled its differences with the MPAA by agreeing to
build an anticopy chip into its VCR-2
that will prevent illegal reproduction of
specially encoded prerecorded movies
and other copyrighted tapes. Most of
the other defendants have also entered

r

monetary or other settlements, producing almost $2 million in settlement fees
for Go-Video to date, Dunlap says.
What's more, as part of its settlement
in early 1989, Korea's Samsung Electronics Co. Ltd. agreed to a manufacturing deal to build the VCR-2 for GoVideo. Samsung will supply 30,000
units during the first six months, with
initial deliveries expected in late March.
And Go-Video will purchase an additional minimum of 5,000 units per
month for the following year.
Go-Video signed up adistributor last
May in D&H Distributing Co., Savage,
Md., which has committed to take the
first 30,000 units. Demand for the machine is strong, reports James G.
Schwab, D&H director of sales. "The
real problem is, we have people who
want far more than we can been to
supply," Schwab says.
The VCR-2 is essentially two VHSformat VCRs in one 20.25-by-4.25-by16.5-in. cabinet, controlled by an Intel
Corp. microprocessor and equipped
with proprietary Go-Video software for
easy operation. Video camcorder users
can employ the two-headed unit for
tape-to-tape editing, while video nuts
can record two TV programs at once,
or record one program while watching
another from atape.
IT HE
CENTER
OF
THE
• storm surrounding the VCR-2 is
the machine's ability to make highquality copies of unprotected prerecorded tapes. Dual-deck machines have
long been opposed by the MPAA,
which views the primary use to be
what it calls "illegal copying of American motion pictures."
MPAA opposition has been enough
to keep the Japanese out of the dualdeck market, industry watchers say.
Sharp Corp. marketed a double-deck
machine briefly in 1985 in Saudi Arabia, and Samsung showed aprototype
in the U. S. in 1986 that was never
brought to market. Other big consumer vendors have likewise been scared
off by the MPAA, says David lachenbruch, editorial director at TV Digest, a
New York industry newsletter.
For its part, the MPAA is resigned to
the VCR-2. "We perceived its primary
use being to make copies of prerecorded video cassettes, and we still do,"
says an MPAA spokesperson. But when
Go-Video agreed to the anticopy chip,
"we dropped our opposition."
Using an easy, one-touch-of-a-button

format, the VCR-2 will produce highquality copies for up to five generations. Current techniques using two cabled single-deck units typically lose
quality in the first copy, Dunlap says.
For the stockholders of Go-Video,
it's been awild ride. Since going public
in July 1986, Go-Video's NASDAQ
stock price has gyrated, from alow of
62.5 cents to ahigh of $24.13. Along
the way, Dunlap has blamed some of

the volatility on rumors spread by 1
short sellers looking to profit from the
stock's decline, and he's also had to
fight off adissident stockholder group
looking to take over the company.
"He [Dunlap] has really made a lot
of progress against insurmountable
odds," says Douglas Pritchard, a vice
president who trades in Go-Video
stock at Minneapolis brokerage firm
Craig-Hallum Inc. "I think with the big

Vitelic Loads the Bases
With Its Cache Lineup.

On second base is
V63C330 —Vitelic's
33MHz cache memory

controllers. The
V63C330 is areal
scoring threat—designed to
support large 64K-128K byte cache.

No outs.
Bases loaded.
What a
ballgame!
Vitelic has
opened up a
commanding
lead in the first
inning of the 1990 season with its
lineup of integrated cache memory
products. For those of you who
have just tuned in...
On first base is V63C328—Vitelic's
cache RAM which optimizes the
performance of 20MHz 386SX''
systems. Our 8K x16, 2-way SetAssociative cache is aone-chip
solution that increases 386SX
performance by more than 30%.

On third base is V63C430—Vitelic's
Rookie-of-the-Year nominee, the
ache solution.
as either 16K x-16
o'r 2x8K x18, this high-density
cache RAM is designed for 486' m
systems up to 40MHz, and is
available in 52 pin PLCC.
Call Vitelic today at 800-VITELIC
to hear more about the Vitelic team.
We've got aballgame here you
don't want to miss.

VITELIC
The Emerging Leader
in Specialty Memories

386SX. 386DX and 486 are trademarks of Intel Corporation
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short poson in the stock ayear or so
ago, that people were betting he
wouldn't be able to find amanufacturer, that with the Japanese as the adversaries, that there wasn't much of a
chance." But on that issue and others,
Dunlap has so far proved the nay-sayers wrong, Pritchard notes.
But while Dunlap seems to be doing
alot of things right, some snipe at the
VCR-2's high retail price tag in amarket

where single-deck machines typically sell
for $200. 'There's no question in my
mind that at $1,000, he will instantly sell
out the 30,000 units he's going to get initially," says Bob Gerson, editor of Twice,
aNew York industry newspaper.
The first wave of sales will come
from pent-up demand at commercial
users such as ad agencies, schools, and
others, Gerson predicts. But many believe the price will have to drop if the

Daicel Chemical: AWorldclass Leader
in Recording Materials

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

DAICEL CFEMICAL INDUSTRIES, LTD.
Tokyo Head Office: 8-1, Kasumigaseki 3-chome, Chiyoda-ku,
Tokyo 100, Japan Phone:1031507-3112 [Optical Memory Division]
Telex: 222-4632 DAICEL JFacsimile: 103] 593-2708
Dakel [USA.] Inc.: 611 West 6th Street. Suite 2152 Los Angeles,
CA 90017, U.S.A. Phone: [2131629-3656/3657
Daicel [Europe] GmbH: konigsallee 92a, 4000 Dusseldorf 1.
FR. Germany Phone: [0211] 134158
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product is to catch on among consumers. And if the VCR-2 does succeed,
some expect aJapanese assault on the
consumer dual-deck market, leading to
quickly falling prices and competition
that Go-Video could find tough to
meet. As Gerson puts it, "Should this
product take off, you've got to believe
that the Japanese are going to say,
'Screw it, let's do it. Why are we leaving this to him? What has he ever done
for us besides sue us?' "
For Go-Video's part, Dunlap claims
that anyone entering the business will
have to pay it royalties. "We have a
very sound, broad patent, and we will
defend it and prosecute any infringers
very vigorously," he says.
In the meantime, Dunlap is aggressively pressing the attack in Go-Video's
antitrust conspiracy case against the remaining six Japanese defendants. It's a
group that Dunlap refers to as "the
ringleaders." And in late January, GoVideo slapped a second, much more
sweeping antitrust and trademark-violations lawsuit on the group and two of
its U. S. subsidiaries.
Named in the latest suit filed in federal court in Phoenix are JVC, Matsushita and its Panasonic division, NEC,
Sanyo, Sharp, and Sony.
HE SUIT REPEATS THE EARlier charges of adual-deck conspiracy and claims further that the defendants have engaged in aworldwide
conspiracy and cartel to monopolize
consumer electronics products in general, including single-deck VCRs, digital-audio-tape equipment, and high-definition TV.
Shortly after the filing, aMatsushita
spokesman in Secaucus, N.J., said the
company was withholding comment
until it had time to study the case. "But
obviously, we don't think we're liable
for anything," the spokesman said.
Go-Video claimed a landmark victory in the initial case last September
when the Ninth Circuit U. S. District
Court ruled that it could properly sue
the Japanese in aU. S. court.
"As far as Iknow, we're the only
company that has ever taken depositions of these top executives in Japan,
in their home territory, and have the
right to bring it back here into the U. S.
and use that as evidence in a U. S.
federal district court," Dunlap says.
'We are changing history," Dunlap declares. 'We're not going to stand for it
anymore." I/
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ORBIT SEMICONDUCTOR

CHIP FOU\ DRY FINDS WELCOME AT COMPANIES
WITH PROPRIETARY PROCESSES-AND THERE'S A
MONEY-BACK GUARANTEE ON DELIVERY

SPEED AND ACCURACY
KEY ORBIT'S SUCCESS
BY HOWARD WOLFF

W

HAT HAS NO PRODUCÍS,
total 1989 revenues of $24
million, and offers a30% discount if it
delivers late? The answer: Orbit Semiconductor Inc., a Sunnyvale, Calif.,
chip-fabrication foundry that just might
be the only productless semiconductor
manufacturer around.
The outfit has made something of a
specialty of serving agenerally ignored
sector: small to medium-size companies that need reliable processes fast.
The result of Orbit's emphasis on accuracy and speedy service is that it has
seen revenue grow 30% ayear since it
turned profitable in 1986.
But while appealing to that sector,
Orbit has become the answer to the
needs of companies on both ends of
the size spectrum. These range from
startups like Dallas Semiconductor to
aerospace giants like Hughes and Rockwell. It has also carved out something
of aprofitable niche for itself in high-

(S MILLIONS)

ORBIT
CONTINUES
TO SPIN
ALONG

reliability chips for the medical and
military markets; a total of 25% of its
volume is in devices for medical applications such as pacemakers, and another 19% is in high-reliability manufacturing for military and aerospace use.
To the man who runs the company,
acceptance on two such seemingly disparate levels is easy to understand.
"That's probably because we deliver
on time and are 90% accurate," says
president Gary P. Kennedy, aveteran
of 20 years in the business with the
likes of Raytheon, Signetics, and Synertek. "What we are really selling is manufacturing capability."
That includes an array of CMOS silicon-gate chip-making processes that can
handle design features ranging from 4.0
and 5.0 p,rn to 1.2 p,m as well as n-MOS
and H-MOS in 2.0, 3.0, 4.0, and 5.0 pm.
"We guaranteed five-day delivery in the
old n-channel days." Now, with more
complex processes, the guaranteed turn-
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around is 15 to 20 days. But perhaps
the single most valuable service that
this foundry offers is its custom process development.
"With startups, this means that they
don't have to give away their proprietary
technologies to a potential competitor.
We work with them to see if the process
happens, then Orbit can function as a
noncompetitive second source," says
Kennedy. And the company also provides computer-aided design.
An equally powerful argument, says
Kennedy, is that by working with Orbit
astartup can find out quickly and economically if acircuit works for aquarter of the cost of doing the job itself.
"If it doesn't work, they're out $15,000
or so rather than $50,000 or $60,000,"
he says. A case in point is Dallas Semiconductor Corp. "We did all their prototypes until they bought their own fab
area," says Kennedy. On the other end
of the size range, ahalf dozen divisions
of Hughes Aircraft Co. use Orbit and
account for 19% of its business.

W

HY WOULD A COMPAny the size of Hughes, which
is not only aproducer of sophisticated
systems for the military but ahigh-volume chip maker in its own right, go to
Orbit? "We have agood technical interface," replies Kennedy, "and it's cheaper for them than using their own fab
lines. If they do the job themselves
internally, it takes four times longer to
process a run than it does at Orbit.
And they can develop processes with
our equipment rather than tying up
their lines and labs."
Orbit also offers a service it calls
Foresight multiproject wafer processing, which is another way for companies trying new processes or technologies to see the results of their work
quickly. The company was involved for
several years in the government's Mosis
chip-fabrication project, and Foresight
is an outgrowth of that experience. It
can significantly reduce engineering
costs by running numerous projects on
asingle wafer according to amonthly
project-start schedule.
Orbit has been on afast-service track
since it opened its doors. Actually a
division of Orbit Instruments, it was
purchased, along with the instruments
company, from Comdial Semiconductor 10 years ago. "Our first customer
was Atari," recalls Kennedy. —They got
their data base to us and 10 days later
we delivered packaged products." 17

TECHNICAL INNOVATION
EXPLORING INTO

NELSON Of FLUENT NOCIONES

COFOUNDER OF PRIME AND APOLLO
EYES INTEGRATED VIDEO, SOUND

For years, Nippon Chemi-con has continuously been developing total)/ new products to help miniaturization, low
cost, high reliability and performance of consumer application as well as of industrial.
Nippon Chemi-con's products are always reflecting trends
of customers demands.
NIPPON CHEMI-CON CORP.
NIPPON
CHENU-CON

167-1, Higashi Ohme 1-chome, Ohme-shi, Tokyo 198 .Japan
ft0428(22)1251 TUL 2852-069 KAIGAI J

NIPPON CHEMI-CON SALES CORP.

Takanawa Bldg., 14-13, Higashi Gotanda 3-chome, Shinagawa-ku
Tokyo 141, Japan
ftlyokyo (448)1251 TLX: 28387 KEMICON J
UNITED CHENU-CON INC.
9801 West Higgins Road
Rosemont, Illinois 60018, U.S.A.
ft(312)696-2000
TLX(230)283557 CHEMICON ROSM
NVX 259102532964
EUROPE CHEMI-CON
(DEUTSCHLAND) GMBH
Trautskirchener Strasse 6, 8500
Nurnberg 80, West Germany
n(911)326470
TLX(41)(17)9118288 CHEMI D
TTX (2627)9118288 CHEMI D

SINGAPORE CHENU-CON (PTE) LTD.
17, Joo Yee Road, Jurong Singapore 2261
0(268)2233 TLX (87)26391 SPOCHM
TAIWAN CHEMI-CON CORP.
7th Floor, Jiing-Lum Trade Building No. 415
Sec. 4, Hsin-Yi Road. Taipei, 106
Taiwan, R.O.C.
ft(2)709-1795 TLX (785)25326 TCC TPE
ASIA CHEMI-CON LTD.
Room 1007, Harcourt House, 39, Gloucester Rd., Wanchai, Hong Kong
rt(5)8650671 TLX (802)81149 ACON HX
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MILITARY/COMMERCIAL/MEDICAL

PO WER SUPPLIES
•Custom Designed

•Airborne

•High Voltage

•DC to DC

•Low Voltage

•AC to DC

•Multi Output

•Hi Rol

moniiimer

__...:

----:---------

COMMERCIAL PRODUCTS
•"Off-The-Shelf" Availability

•Competitive Pricing

Ferranti Venus
399 SMITH STREET, FARMINGDALE, N.Y. 11735
(516) 293-4100 •TWX: 510-224-6492 • FAX: 516-752-7976
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NELSON WORKS
ON MULTIMEDIA
'V HIS
FOUNDER
needs little introduction to close followers
of the computer industry:
David L.
Nelson, cofounder of both Prime
Computer Inc. and Apollo
Computer Inc. But make
note of the new company's
name: Fluent Machines
Inc. of Framingham, Mass.
It just might become a
household word in the
multimedia business of the
coming decade.
Nelson founded Fluent
in his home, has personalNot just another systems
ly bankrolled the company
company, says Nelson.
until venture capital comes
in, and serves as president and chief executive officer. He
says commitments from venture backers are imminent, as is
Fluent's first product introduction, which may come as early
as next month.
Until that time, he isn't discussing product details but is
willing to say that Fluent will become "a supplier of en
abling technology for full-motion video and sound to the
computer industry." Nelson aims to make that technology as
easy to integrate with networked personal computers and
work stations as spreadsheets are today.
The other product clues he offers are that Fluent's tech
nology will be delivered on a standard type of work sta
tion—probably using an Intel 80X86 or i860 processor. In
addition, says Nelson, the technology will run in standard
software environments, most likely the OS/2 operating system with Windows.
Nelson got the idea for anew company while at Apollo,
where he was vice president and chief technical officer. The
Chelmsford, Mass., work station pioneer was amajor early
backer of the Open Software Foundation, and Nelson
worked with OSF to evaluate the responses the organization
received to its request for technology proposals to develop a
standardized Unix user interface.
That was in the fall of 1988, and the effort resulted in
OSF/Motif. But at the time, Nelson says he saw little conceptual innovation in the more than 20 company proposals
OSF received. "This was before any of the media hype had
begun about multimedia," Nelson recalls. "It was food for
MARCH 1990
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thought for me that so many of the
proposals seemed to be variations of
the same thing. They were all basically
reimplementations of the Xerox PARC/
Apple Macintosh user environment
showing relatively little innovation." By
that time, adds Nelson, he was becoming more and more convinced that fullmotion video and sound were "the
next major innovation in the computer
user environment."
Nelson resigned from Apollo in January of last year, before its acquisition
,by Hewlett-Packard Co., and announced formation of Fluent Machines
at the same time. He was in no hurry
at the outset, however, because he was
looking to recruit people immersed in
the key disciplines needed for full-motion video and sound: analog video
and data compression.
"We're not building just another
computer-systems company," Nelson
explains. "We expect to be world-class
experts in compression algorithms." To
fill that need, he's recruited David
Backer, who got his doctorate from the
Massachusetts Institute of Technology's
Media Laboratory in Cambridge, Mass.,

as one of his heads of engineering. The
band coding
gorithms
were
"the
used."
next generation
He calls beother recruit is Marcus Julian, an analog video authority who came from a cause of its adaptability to systems that
can't deliver real-time dedicated bandprivate consulting company.
width," which is difficult to do in an
EISON
POINTS
OUT interactive system.
But how does auser benefit from all
that the Media Lab has made
fundamental contributions in compresthat technology? For one thing, fullsion algorithms, although Fluent is not motion video and sound mean that the
licensing Media Lab technology. "We're user has the ability "to pop up awindeveloping technology in our own dow [on awork station] and see Peter
right," he says. And that technology Jennings live on the evening news,"
revolves around a set of algorithms Nelson says. Or it permits auser to ex"that can accommodate the uncertain perience acomplex medical procedure
or varying resources that exist in an via videotape, such as the suturing of
an artery during open-heart surgery.
interactive, networked computer sysNelson believes it's too early to tell
tem," Nelson says.
how far multimedia technology will
Fluent is using a technique called
sub-band coding, which Nelson main- go. "I truly believe that this is generational—a major push for the '90s and
tains is more suitable than region codnot just another tweak of computer
ing in an interactive computer system.
Intel Corp. uses region coding in its technology. This is a technology that
Digital Video Interactive multimedia ap- will become ubiquitous and commonproach [Electronics, February 1990, place in five to eight years," he concludes. However, he cautions, "trying
1
1 48 i.
to understand in 1990 all the applicaNelson points out that "full-motion
video and sound is areal-time problem
tions for it is like trying to project the
that would normally require dedicated applications of the Macintosh user interface in 1982." Li
bandwidth if existing compression al-
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Filtering Headaches?
Take Two Channels And Call Us In The Morning
each of the two channel cards from four
low-pass and two high-pass models
or if you like we'll build one
exactly the way you need it.
All of the filter functions
are accessible from
the front panel or
through ahost
computer.

Forget the headaches you've had
in the past trying
to establish filtering parameters.
The model 9002
dual channel filter
takes all the pain
out of filtering.
You won't have to
design, assemble,
trim, test anything. It's
all been done for you by
Frequency Devices, the
filter experts. We've got 20
years experience in electronic
filter design and manufacturing.

If you would like
to learn more
about the 9002,
don't wait until
tomorrow, call us
today at:

508-374-0761

FREQUErICY
DEVICES

The model 9002 is compact and
performance oriented but sells for
an economical price. You may select
CIRCLE 535
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PRODUCT !

•• • just add software

• • •

TDS9090
FORTH
control
computer

The Irlimate PCB layout package fea
• Reallime Deugn Rule Cheek

U Curved and anotlar ltacm

•Trace Stove axl Reroute-While-Mow

U Ful SPIT apron

▪ Autoroute bywaktlow,somponox w net

U Powerful placement toots

•32 by

U Backannotadcreprn/gate svap

•

support:band 8 burled Was

,ro.! memory mu. orb mimed ace cc nd 32t07110vnwcr sr avalabe

Powerful 4' k 3" single-board computer, based
on the CMOS HD6303Y. High-level easy Forth
language on board -REAL-TIME DEBUG I 30K
RAM, 16K RAM/PROM, 210 EEPROM.
Attach
keyboard, lcd. I2C peripherals. Built-in Interrupts,
multi-tasking, watchdog timer, editor and
assembler. 32 I/O lines, two RS-232 ports. 6 -16
volts operating at 3ma. Optional data-logging
module :10-channel, 10-bit or 8-channel, 12-bit
AID.
128K RAM, D/A, date/time clock -- lowpower mode lasts one year on 9v battery I
Includes lots of ready-made software solutions.
Program with PC. Over 4000 are in use worldwide for machine control, data-logging,
inspection, factory automation, robotics, remote
monitoring, etc. Available on 30-day free trial.

USA/Canado ULTIr.e Technology Cap
• Tel, (o08) 43 98 944 •Fax 43 9 MVO
UEIr,Iaod,
Wham Technology (1.99lni• Tel, (07341812050
•Fax 815323
Gummy.
ULTImale Tedv55459
•TeL 07031 870028
•Fax 89/15
Int Headquarters, ULT1.1e Techn5logy II V. •Tel (+319159. 49424 •Fax 43345

ULTIU ASR FOR YOUR FRRE DEMO DISK
TECH n154.005.

Only $219
SAELIG

c

CAD
Call: (408) 970-0852

Company

1193 Moseley Pd. VIctor. NV 14654
(716) 425 3753 • lax (716) 425 3835

SAEL1G CO.

ULTIMATE TECHNOLOGY

(25 qty)

Schematic Capture to PCB Layout -$695.00
Before spending hundreds or thousands of MIMI more MI WU versatile system,
mania youristra theca as =trues* system salubon la as etas as$605.(0.
CI Up to Ulf LIM Support for large designs
• Full schematic Capture &PCB Layout with Back Annotation
O Full SW support with parts on both sides of the board
O Unlimited Grids and Trace Widths (less than 1mil incremente
Analog kHybrid designs with irregular solid or pattern filled areas
• PCAD POW, AutoCAD OUF, OrCAD etc. interfaces available
0 GERBER, PEN PLOTS, LASER PRINTER PLOTS etc. included
Optional gridiron or 100% Rip-Up/Retry Router
Fall (maim evalutim kit Ma foil mers mud $75.00
(Creditable toward porebase of foil system).
Interactive
Systems
2153 Rambo Ct, Santa Clara,
95054
Dealer inquines invited
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INTERACTIVE CAD SYSTEMS
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SEE EEPA 8990
Pages D 1324-1326
UNIVERSAL MICROELECTRON C DC-DC

WE'RE BENDING THE RULES
FOR CIRCUIT DESIGNERS

Rogers Corporation. One Technology Dr.,
Rogers, CT 06263 (203) 774-9605
CORP.

CONVERTERS & AC-DC MODULES

(8091/51FA(31/32/44/152/451/535(552/913C791 • C9109 • mom ...

WATTAGE RANGE .5 Watts-40 Watts
INPUT VOLTAGES: 5, 12, 24, 28 &48VDC at +10%
Wide-Input 2to 1, 3to 1, 4to 1
OUTPUT VOLTAGES: 5, 12, 15, ±12, ±15VDC Single, Dual dTriple Outputs
REGULATED: to +02%
ISOLATED: 500, 2000, 2500VDC
FREQUENCY: to 100KHz
EFFICIENCY: to 89%
NOISE: as Me as 10mV pp Max.
OTHER FEATURES: Oyer-Voltage Protecbon, Short-Circua Protection, Input Filter,
Shielded. Standard Industry Packages. Custom Designs
Welcome
COST: Very Reasonably Priced

• PC plug-in boards or RS-232 box.
• Up to 20 MHz real-time emulation
• Full Source-level Debugger including

BEND/FLEX', the bendable board
material flexible enough to bend into
any multi-plane shape. Eliminates
stiffeners, flex-hardboard connectors.
May reduce cost of two- and three-plane
interconnect systems by as much as 30%!

ROGERS

PC based emulators for the 13051 family

complete C-variable

support.
II 48 bd wide, 16K deep trace, with "source line trace"
18 "Bond-out" pods for 8051. 83C552, 83C451, 83C652.
133C751. 800515/800517
Price.: 32K Emulator 8031 81790: aK awe $1195'

CALL OR WRITE FOR FREE DEMO DISK!
Ask about our clamo VIDEO

CORPORATION

.us are

51 E. Campbell Aven.
Campbell, Cu 95008
FAX (908) 3787889

STCCompoNENTs, INC.

(408) 866-1820

2277 South Grand Ave., Santa Ma. CA 92705
TEL (714) 5561228
FAX: (714) 556-2350

STCCOMPONENTS
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Best Portable (E)EPROM
Programmer Money Can Buy.

*100% USA
Made

SC/FOX" High-Speed Embedded Systems Controllers

SC/FOX PCS37 (Parallel Coproceuor System32) 15 MIPS, 70 MIPS burst,
general purpose PC/XT/AT/386 32-bit plug-in board, 64K-1M
0-wait-state static memory, uses 32-bit SC32 RISC microprocessor.
GETTING SAMTEC CONNECTORS IS EASY AS
1-2-3 OR YOUR ORDER IS FREE

Now over 1,300 different connectors will be shipped
within two days or Sarntec pays the freight. If not
shipped within three days, the entire order is free. Just
order up to 500 of anything in Samtec's new "In-Stock"
Catalog and experience the true feeling of Sudden Service. For your copy of the catalog contact:
SaMteC, Inc., PO Box 1147, New Albany, IN 47150.
Phone: 812-944-6733 Fax: 812-948-5047.
SAMTEC
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byte

SC/FOX SIM (Single Board Computer) 18 MIPS, 60 MIPS burst for stand-

alone or embedded operation, 100x160mm, 1serial, 1printer port, 32K-512K
bytes 0-wad-state static memory, uses 16-bit Harris RTX 2.

Stand-alone
Remote Control
40-pin Micro Option
All models with 40 char. LCD

SC/FOX PCS

GANG/SET (E)EPROM Option

SC/FOX SCSI I/O plug-in daughter board for the PCS or SEC with SCSI,

Universal (E)EPROM Support including Megabit devices

(Parallel Coprocessor System, 15 MIPS, 50 MIPS burst
general purpose PC/XT/AT/386 plug-in board, 32K-)M byte 0-wait-state static
memory, multiple board operation, uses Harris RTX 2000.
floppy, serial, and parallel ports, and driver software.

RAM expandable to 16 Megabit
Model KF, with Parallel Port for fast Up/Download
Model 03/C3. easy 3 key Operation
Data 1/0 * Compatibility features

1-800-523-1565

Ideal for embedded real-time control, data acquisition, and signal processing.
Forth development software included. OEM pridng.

In Florida (407) 994-3520
Fax: (407) 994-3615
CA (408) 437-2414

SILICON COMPOSERS INC.

(415) 322-8763
208 California Avenue, Palo Alto, CA 94306

SILICON COMPOSERS

CIRCLE 118

Data 110 is a r 'stared tradernark of DATA I/O Co

BYTEK
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CO NN ECTION

DIRE
COMPLETE RACK MOUNT
INDUSTRIAL COMPUTER SYSTEM
FOR ONLY $4,500
THE ST-4100-286
SYSTEM INCLUDES:
•12 SLOT PASSIVE
BACKPLANE
•250W POWER
SUPPLY
•80286 CPU AT
8/16 MHZ, 1MB RAM
•2SERIAL/1
PARALLEL PORT
•VGA (800X600)
CARD AND RACK
MOUNT 14" VGA MONITOR
•1.2MB AND 1.44MB FLOPPY DRIVES
•3.5" RUGGED 20MB HARD DISK
'101 KEYBOARD, MS DOS/GW BASIC
ALSO AVAILABLE 80386 SYSTEMS AT 20, 25 OR 33 MHZ
AND 80486 SYSTEMS AT 25 MHZ ON ISA OR EISA BUS. FOR
FURTHER DETAILS CONTACT:

IBI SYSTEMS INC.,

6842 NW 20 AVE,
FT. LAUDERDALE, FL 33309
TEL: (305) 978-9225 FAX: (305) 978-9226
TELEX: 529482 IBI SYSTEMS
IBI SYSTEMS
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Now, you can have
Precision Filters performance in compact modules.
• As sharp as
200 dB/octave.
• Time delays superior
to Bessel.
• Ping or fixed
frequency

• Matched fillers: 0.03 °,
0.03%.
• Cutoffs -0.05112 to
10 MHz.
• Standard and custom
1
or OEM
Call. Fax. Or write.

1
— Di PRECISION FILTERS, INC.
240 Cherry Street, Ithaca. New York 14850
607-277-3550
Fax 607277.4455
naemn.
•••
legrnel-G IL

PlIttelDIVIII mu me
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6809 SINGLE BOARD COMPUTER
6809 MPU, 2 serial ports. 4 parallel ports, RAM,
EPROM, real-time clock, watchdog timer, 44-pin
4.5X6 5" PCB.
EXPANSION MODULES: RAM,
EPROM, CMOS RAM/battery, analog I/O, serial I/O,
parallel I/O, counter/timer, IEEE-488, EPROM programmer, floppy disks, cassette, breadboard, keyboard/display.
WINTEK CORPORATION,
1801 South Street. Lafayette, IN 47904-2993.
(317) 742-8428 or (800) 742-6809
SINGLE BOARD COMPUTER

CIRCLE 122

20 MHz SCAN CONVERTER
VME, VSB SUBSYSTEMS

Don't Get Zapped!
High inrush current can destroy your sensitive VAX
CPUs and peripherals In less time than it takes to
flip a switch.
THE SOLUTION?

up with Z-LINE TPC 115-10 MTD"A
power distribution
and control system available.
Z7NE
POWER UP WITH — — —
Power

the smallest

e

.777)

Our proprietary Multiple Time Delay'''. circuitry
sequences your power-up to protect your systems
from the spikes and surges, EMI & RFI, that destroy
your hardware and erase your data. And our
remote on/off and emergency shutdown gives the
power control back to you.

All Pulizzi Engineering MID TM controllers are
compatible with DEC and UPS systems.
PRICES FROM $436 TO $305

DON'T WAIT UNTIL IT HAPPENS, CALL TODAY!
I'LLIZZI ENGINEERING INC.
3260 S. Susan Street, Santa Ana, CA 92704-6865
(714) 540-4229 FAX (714) 641-9062

Z-UNE WC 115-10 MTI)
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Over 150 Prototyping Adapters
• Adapt-A-Boards — make is easy to adapt standard or
high-density prototyping boards to avariety of packages.
• For all package types: LCC, PLCC, PGA, PQFP, SDIP
(shrink DIP devices), SOIC and more!
• Bottom configurations adapt to wire wraps or solder tail
pins. Boards conform to Mil-C-45204.
• Quick turnaround on custom engineering services, if
needed. For afree catalog, contact:
Emulation Technology, Inc.
2368-8 Walsh Ave. Santa Clara, CA 95051
Phone: 408-982-0660 FAX:408-982-0664
ADAPT-A-BOARDS"
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RADAR, SONAR DATA CONVERSION AND DISPLAY
—20 MHz 8-bit A/D, 1024 samples per event
—Programmable 20 MHz analog gain (STC)
—Signal Proc. with prog. and EPROM sine. cosine
—1.5 MB dual ported (VSB) buffer with RS-170 disp.
—Synchro to Digital converter board
—Ave. sep. or packaged in 68020/30 systems

ID

75 de Lotbiniere, Donon, Quebec, Canada J7V 2T5
tel. 514-455-0739
INTEGRAD TECHNOLOGIES
CIRCLE 125

1
EZ-ROUTE VERSION ll
;:•••

'•

9" (7.5"v) color monitor CH-9742VGZ
VDS offers the brand-new color monitor CH9742VGZ, 9" (7.5"v), 640x480 (VGA), DC24V (1.6A) operation open frame type. Dimensions: 210mm (W)x159mm (H)x307mm (D).
CJ-9712EGZ (640x350 EGA), CE -9712Z
(640x200) and CG-9712Z (640x400) by DC12V operation also available.
VICTOR DATA SYSTEMS CO., LTD.
608 Kashiwagaya, Ebina-shi, Kanagawa, Japan
Tel: 81-462-32-7227 Fax: 81-462-33-3382
VICTOR DATA SYSTEMS

CIRCLE 126

INTEGRAD

TECHNOLOGIES INC.

Still
Blasti
ROMs?

***** •-• " •••••

Mars Me
a(C 14 3RON

SCHEMATIC TO PCLAYOUT $500
INCLUDES AUTO ROUTER

EZ-ROUTE Version II from AMS for IBM PC, PS/2 and Compatibles is an integrated CAE System which supports 256
layers, trace width from 0.001 inch to 0.255 inch, flexible
grid, SMD components and dtputs on Penplotters as well
as Photo plotters and printer';.
Schematic Capture $100. PCB Layout $250. Auto Router $250

FREE EVALUATION PACKAGE

30 DAYS MONEY BACK GUARANTEE
1-800-972-3733 or 13051975-9515

toads overt»
Send (of
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The PROMICE nail Intelligent MicirO-COntnpller base()
unit hee-T3 OPtiOnal Anarysis Interface for Firmware

Debugging Support. For mce idorrnation, call or write:

ADVANCED MICROCOMPUTER SYSTEMS, INC.
1321 N W 65 Place -Ft Lauderdale, FL 33309

Deeder

ADVANCED MICROCOMPUTER SYSTEMS CIRCLE 127
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GRAMMAR ENGINE

Grammy Engine, Inc.
3314 nicne Red
Ccdurnbe, Ono 43231
614471-1113
OP,cjc aro marten tune zcnes
415.595.V952
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DIRECT

EPROM PROGRAMMER
FOR THE PC

$139.95
2tot cable
40 pin ZIF

VISA
• 2716 to 2Meg, updateable to 32 Meg
• Programs 2764A in 10 seconds
16/32 bit split programming
• Menu driven software
• No personality modules required
• Adapter for 8748, 49, 51, 52, 55, TMS 7742, 27210,
57C1024, and memory cards
• 1year warranty •10 day money back guarantee
• Made in the U.S.A.

co

CONNECTION
CARTRIDGE TAPE DUPLICATION

HIGH SPEED 'SCSI'-BASED 150 Mb and 1.2 Gb TAPE COPY.
PC-AT or PS-2 BASED QUICK STREAMING TAPE DUPLICATION SYSTEM. STANDARD USER INTERFACE SPEEDS AND
SIMPLIFIES SOFTWARE DISTRIBUTION, BACKUP AND DISASTER RECOVERY.
MAKE 5 COPIES OF BACKUP TAPES IN THE SAME (OR
LESS) TIME THAT YOU CURRENTLY MAKE ONE BACKUP.
VERIFY ALL TAPE COPIES AT ONE TIME, ASSURING TAPE
DATA INTEGRITY. STANDARD PC PLATFORM AND INDUSTRY STANDARD SCSI DRIVES PROVIDE ACOST EFFECTIVE
AND FLEXIBLE SYSTEM. NO NEED TO WORRY ABOUT AN
INVESTMENT IN CUSTOM HARDWARE.
ALL SCSI CARTRIDGE TAPE DRIVES MOUNTED IN CeMPACT, RUGGED TOWER CHASSIS COMPLETE WITH POWER
SUPPLY AND COOLING. OPTIONAL SCSI HARD DRIVE AND
SCSI PERIPHERALS MAY ALSO BE MOUNTED IN THE 12SLOT TOWER. STANDARD 'ISA' AND 'MCA' ADAPTERS
(ADAPTEC) WORK WITH SCSI AND OTHER DISKS.

INTEGRAD

For more information, call (916) 924-8037

NEEDHAM'S ELECTRONICS
4539 Orange Grove Avenue •Sacramento, CA 95841
(Monday -Friday 8:00 am -5:00 pm PST)
NEEDHAM'S ELECTRONICS
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75 de Lotbiniere, Dorion, Quebec, Canada J7V 2T5
tel. 514-455-0739
INTEGRAD TECHNOLOGIES

NOW AVAILABLE FROM ATC: TS1003
ACASE TUNING STICK' KIT
For Your Higher Frequency In-Test Value Selection Needs
ATC's NEW A-Case Tuning Stick' consists of an ATC 100 Series Superchip0 measuring only .055 x.055, permanently attached to anon-conductive holder. The Stick material is selected
so that its effect on the capacitance value and Q is minimal.
ATC's TS1003 Tuning Stick Kit contains 27 capacitance values
ranging from 0.1 pF to 100 pF. The Kit is available off the shelf
with 48-hour QUIK-PICK 5" Shipment.
American Technical Ceramics
1Norden Lane
Huntington Station, NY 11746-2102
(516) 547-5700 FAX: (516) 547-5748
AMERICAN TECHNICAL CERAMICS
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Analog Circuit Simulation
Completely Integrated CAE from $95
From Schematic
Entry through

I

Pin
.0

SPICE
rIt

SImulatIon to
Post Processing
leSpicE $95, the
complete
SPICE
program, runs on all
•"' PC's.

isSi4cEr386 $386, The fastest PC based Smcs program
available. Has virtually no circuit size limitations.
SPICENET $295, a schematic editor for any SPICE
simulator. Generates acomplete SPICE netlist.

e §
Aüe.I

lirtuScopt $250, a graphics post processor that
performs all the functions of adigital oscilloscope.
PRESME $200, extensive model libraries, Monte Carlo
analysis, and parameter sweeping.

i
n ff
o llp
••

Please Write or Call
P.O. Box 6607 (213) 833-0710
San Pedro, CA
30 Day Money
90734-6607
Back Guarantee

INTUSOFT

CIRCLE 132

Te

811811

ri -

Nil

-1

GPIB and RS-232C
PROGRAMMABLE QUAD
ATTENUATOR DC-1 GHz,
0-127 dB, 1dB steps

1‘ti

N.

Inn

s, _
FGARO USA, INC.

1000 Skokie Blvd., Suite 555, Wilmetten 60091
Tel: (708) 256-3546
Fax: (708)256-3884
FIGARO USA
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For automated testing and LF through
UHF systems applications, the Model
5921 features bus-controlled or standalone manual operation. Four independently programmable attenuators share a
single GPIB address. $4895, Stock to 45
days.
CAL-AV LABS, Inc., 515B Westchester Drive,
Campbell, CA 95008
CAL-AV LABS

(408) 371-0666
CIRCLE 134

IEEE-488

STD BUS
PRODUCT GUIDE

Complete Hardware and
Software Solutions
Platforms: EISA, PC/XT/AT, PS/2, 386,

Datricon Division

RT
PC, Macintosh Plus/SE/II, Sun, DEC, Apollo,
MASSCOMP, 3B2, O-BUS, UNIBUS, VMEbus,
MULTIBUS, STD Bus, S-100, and SBX Bus

Sœnien,27,10104IPSIIICOrpord!,!

Operating Systems:

DOS, OS/2, XENIX,
UNIX, 386/ix, Domain/OS, SunOS, AIX, RT,
RSX, VMS, ULTRIX, VAXELN, PDOS, VERSAdos, RMS-86, Z-DOS, STD-DOS

STD BUS PRODUCT GUIDE
Brochure details line of STD bus boards, including counter frequency card, STD Bus processor cards, RAM memory cards, parallel I/O
cards, serial communication cards, chassis
and backplanes, power supplies, and other
STD Bus cards.
STI DATRICON DIVISION
31069 Genstar Rd.
Hayward, CA 94544
1.800.221-7060
ST1 DATRICON DIV.

Support Products:

Extenders, Expanders,
Converters, Controllers, Buffer, Analyzer

Call for FREE Catalog
(800) IEEE-488 •(512) 794-0100

111K07 NATIONAL
INSTRUMENTS ®

r

Me Software Is

hartrrommt

6504 Bridge Point Parkway, Austin, TX 78730
CIRCLE 135

NATIONAL INSTRUMENTS
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. Emulates 320C10/15/17 up to 25 MHz.
. IBM-PC/XT/AT/386 windowing interface
with EGA 43-line, color, and mouse support
. Complex Hardware real-time breakpoints
. Hardware Trace Buffer with filtering control
. Program performance analysis
. 8level hardware sequencer, Pass Counters
. also: 8051/52, 80515/35, Super8, 8048/49

SIGNUM SYSTEMS

171 E. Thousand Oaks Blvd., Thousand Oaks, CA 91360
(805) 371-4608
SIGNUM SYSTEMS

telex: 362439
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MANAGEMENT

EDGE

THINK OF STRATEGY,
NOT JUST DOORS

IIV SUSAN LEVI WALLACH

THAT'S HOW TO DETERMINE THE VALUE
OF NEW MANUFACTURING EQUIPMENT
H the value of new manufacturOW

DO YOU

FIGURE

ing technology? When Michael Burstein hears the term "cost justification,"
he gets nervous. To Burstein, one of
the developers of an entirely different
approach to planning investments in
manufacturing technology, that's far
too myopic away to gauge the worth
of new advanced equipment in the factory. And manufacturers who persist in
using it and other time-honored but
shopworn means of costing out investment, such as replacement analysis,
wind up with askewed vision of what
the addition of high technology will
mean to their operations.
What Burstein would rather hear is
best summed up as "strategic justification," atheory by which the value of
new advanced technology—be it on
the soft side, such as just-in-time manu-

facturing, or on the hard, such as robotics—is judged systemically.
"To capture the benefits of advanced
technology, you have to look at the
overall manufacturing system," says
Burstein, because "you're changing the
ability of that system to meet competitive requirements. The traditional analysis of introducing amachine assumes
you're dealing with amature environment and all you're doing is replacing
one machine with another of the same
capacity and capabilities. That is in tremendous contrast to the impact of
technology today." The company that
doesn't think in terms of integrating
higher capabilities to boost system performance loses out.
Though his focus is the machinery
and processes involved in actual manufacture, Burstein also works with the
business plan from bottom up, begin-
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ning with the customers the company
is trying to court and ending with the
goals at the corporation's top levels. In
linking up with the business plan, he
explains, "you know what is expected
of you in manufacturing."
The point of doing things Burstein's
way is to connect the acquisition of
technology with the requirements of
competitiveness. "The idea is that the
first thing on the agenda is to figure
out what you have to do to be competitive," Burstein says, "which means
what the customer wants versus how
good you are at providing it versus the
competition," instead of aiming only to
do things more cheaply. In fact, adds
Burstein, "the revenue side is amajor
part of our approach. Here is where
you begin to get asense of strategy—
where you feel the market's influence."

Jhave long taken what Burstein
APANESE

COMPANIES

terms this holistic approach. 'They've
always said that the whole point was
to give the customer value" and that
"it's what the customer is willing to
pay for aproduct that determines the
value added."
Digital Equipment Corp., for one, is
putting Burstein's theory to use. "What
we're trying to do is keep away from
the piecemeal approach, away from
point solutions, and look at solutions
that are integrated across the functional
unit and across the whole enterprise,"
says Irving Winter, amanagement consultant in DEC's Enterprise Integration
Services Division in Landover, Md.
'We approach strategic planning from
an enterprise-wide perspective. You basically first look at what business purposes
are driving the company, before you focus on specific application technology.
And you look at how dear the company
is on plans to implement technology,"
he says. 'There has to be very good
communication of what the top-level
strategy is conceived to be, because no
matter what strategy is conceived at the
top, it has to be implemented from the
ground up."
There's a twist, of course, Burstein
adds. The plan has to be based not so
much on the market as it is but on as it
might be, because "by the time you
make your move it's going to be a
couple of years down the way." II

The world's most up-to-date production
technology delivers leading-edge ULSI circuits

OKI SYSTEM TECHNOLOGIES.

Sub-micron production in full swing, bringing the new age of
4M DRAMs
Oki's Miyagi Plant, benefitting from the latest advances in the company's
system technology, has already reached mass production and shipment of 1Mbit memories and has recently begun quantity production of 4M DRAMs. At
the Miyagi Plant, broad utilization of ultra-fine process technology and stateof-the-art automation combine to assure the high quality of these products.
Oki is already well underway with technological innovation enabling production of 16M-bit memories.
High-level automation with ultra-fine process production
Oki's 0.8µ process technology used in its second-generation 1M-and 4Mbit memories has been integrated into one of the world's most advanced production lines for reliable mass production of over 20,000 6-inch wafers per
month.
In 1988 Old led the world with the first facility dedicated for production of
sub-micron devices. Today that lead is being extended with the latest advances in
automated manufacturing, such as sophisticated wafer tracking systems for improved
quality and production control monitoring.
From the transportation system, driven by linear motors, to individual production equipment in each process machine group, all are computer controlled.
To assure products of extremely stable quality, automation and every detail of
the production environment are maintained at the world's highest levels.
High performance and packaging flexibility support customers
in awide range of applications
Oki's Advanced System Technologies are dedicated to total customer satisfaction. Acomprehensive service system provides flexibility, quality, cost savings and quick turn-around times.

Oki's Miyagi Plant, featuring world-standard process technology and automation.
Oki Electric Industry Co., Ltd.
Electronic Devices Group
Overseas Marketing Group
7-5-25 Nishishinjuku, Shinjuku-ku,
Tokyo 160, Japan
oTel: 3-5386-8100 • Fax: 3-5386-8110
•Telex: J27662 OKIDENED
Oki Electric Europe GmbH
Hellersbergstr. 2, D-4040 Neuss 1,
West Germany
•Tel: 2101-15960 uFax: 2101-103539
▪Telex: 8517427 OKI D
ELECTRONIC DEVICES

Oki Semiconductor Group
785 North Mary Avenue, Sunnyvale,
CA 94086, U.S.A.
•Tel: 4087201900 u Fax: 408720-1918
•Telex: 296687 OKI SUVL
Oki Electronics (Hong Kong) Ltd.
Suite 1801-4, Tower 1
China, Hong Kong City 33 Canton Road.,
1ST. KLN, Hong Kong
•Tel: 37362336 al Fax: 37362395
•Telex: 45999 OKI HK HX

OKI

mmmil

Oki Electric Industry Co., Ltd.
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Tokyo, Japan

It's not just a
components show,
it's much more!
What distinguishes
ELECTRO and sets it
apart from all other
conferences on the East Coast?

This revolutionary approach makes ELECTRO
your best learning value and the one event YOU
CANNOT MISS in 1990. Don't be left behind.
A More than 5,000 products being
demonstrated by experts knowledgeable in their
uses and applications

The breadth and depth of the many segments of
the electronics industry gathered in one forum, at
one time with the newest and most advanced
electronics products and technologies. Only
ELECTRO successfully integrates product
presentations and updates on the current state of
technology into amultidisciplinary concurrent
engineering framework.

A More than 800 vendors
A 51 educational idea-generating tutorials and
technical sessions organized in the following
tracks: •Marketing •Devices
•Electronic CAx •Mechanical CAx
•CASE •Manufacturing CAx •Test
•Quality •Education •General

When you come to ELECTRO, it's like attending
several vertical shows at once. Nowhere else can
you see what's new in components, instruments,
EDA tools, power supplies, production materials,
engineering services and more at one industry
event. No other conference offers you the
wide variety of learning opportunities available
at ELECTRO.

A Keynote address by Thomas H.
Bruggere, chairman of the board and chief executive officer of Mentor Graphics Corp.
A Purchasing conference on
"Purchasing's Role in Corporate Success"
with Frank Tahmoush, Polaroid Corp., and Robert
Nahabit, Nahabit Associates

ElectrolgO
The Boston T.E.A. Party

May 9-10-11, 1990
John B. Hynes Veterans Memorial Convention Center
and Bayside Exposition Center in Boston, Mass.

For FREE registration and more information, call 213/215-EXPO
Sponsored by Region 1, CNEC and METSAC, IEEE

e

and New England and New York Chapters, ERA

ei)
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THE SOFT LANDING
MAY TURN OUT
TO HURT ABIT

ELECTRONICS 100 INDEX
190
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180
170
160 —
150

W

E CONTINUE TO SEE EVIDENCE
of a mild seasonal upturn, but recent
economic news is worrisome.
Economists and business planners had assured
us that after some modest pain in the first halt.
things would look better by the third quarter
Their scenario went like this: the Federal Reserve
Bank would gradually reduce interest rates this 1° O.(1111-111111111111.11 1111111 II111111111F11111111(11WIT11.
12 84
12/85
12/86
1287
12 88
12 89
winter to gently stimulate the economy by sumENDING 1: 29/90
SOURCE /41cOONALOs COMPANY
mertime. Consumer spending patterns, after
about ayear of moderate restraint, would begin
to accelerate by fall. The beginning of a modest upward trend in g
4
electronics orders would gradually result in better shipment patterns by
BOOK, BILL, INVENTORY CHANGES
the end of 1990, with abrightening 1991 outlook.
THROUGH DECEMBER 1989
But bad news has a habit of hanging around a while, and recent
50%
BOOKINGS
events strongly threaten that soft landing scenario. Japanese interest rates
SiSPMENTS
40%,
have skyrocketed to unprecedented levels. This has reduced the premiINVENTCNY
um, or "spread," between U. S. and Japanese rates to the point that
30%
Japanese investors would prefer to own their own debt. As aresult, U. S.
rates have also risen sharply. This is putting adamper on the Federal Re20%
serve's ability to stimulate domestic growth through lower interest rates.
10%
Consumer confidence is beginning to wane. By some measures, confidence levels are low enough to suggest recession, not slow growth.
0%
Fourth quarter GNP, up only 0.5%, reflected more inventory accumula-10%
tion than growth in demand. Capacity utilization is declining faster, reducing the need for growth in capital equipment spending. In sum,
-20%Cti -rirrIT rrY
rl
Iî I ri -rrin -rri IIri
though the leading economic indicators haven't signaled arecession yet,
1.9 7e e 4.9 -1e4 0? 8il E2 II? 82 12 12
SOURCE NATIONAL ELECTRIC OtSTRIEWTOR:: ASSOCIATION
other early warning signs strongly urge caution. II
The index is prepared especially for Electronics by Mark Parr of McDonald & Co., Cleveland
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MARKETPLACE
EQUIPMENT FOR SALE

PUBLIC AUCTION
THURS., MARCH 22nd

at 10 am local time

TRAÎÏ ÉPifleerNdéb
c ed
RP8811À TED
126 S. Andreasen Drive •Escondido, CA

MAGNETIC RECORDING HEAD
MANUFACTURER
(1) Disco DAC-2SP/65 Automatic Dicing Saw (1985)
(2) Disco DAD-2H/5L1 Automatic Dicing Saws (1984, 1983)
(1) Disco DAS-651 Automatic Slicing Saw (1984)
(3) Mitsui MSG250MH Hand/Hyd. Surface Grinders (1984, 1985)
(2) George Muller MPS2 Vert. Spindle Rotary Surface Grinders
(Late as 1983)
(1) Matrix 844 Videoscope Auto. Video Inspedion Sys. (1987)
(2) RH. Strasbaugh 6BG& GTR Lappers; (1) Scientific Sealing Tech
DAP-1100 Programmable Sealer (1984); (1) Airco Themescal
Vacuum Deposition System; Tektronix 496P Programmable Spectrum Analyzer; Tektronix TM5006 Tracking Monitor; Tektronix Mod.
7854 &453A-5 Oscilloscopes; (1) Kode Time Interval Analyzer
Hang, Boyar Schultz, DoAll Surface Grinders; Machine Tools
Varian & Airco Themescal Vacuum Deposition Systems; Varian
Sputter System; Large Quantity of Microscopes; Oscilloscopes;
(2) Dynascopes, Interferometers; Inspection; Lappers; Ultrasonic
Cleaners; Furnaces; Ovens, Office Equipment, PC's.
Inspection: Wed., March 21st, 9am to 4:30 pa and marring ol sale
Tonne of Sole: 25% (cash cr Certified Check at ame cl sale

Call. Write or Fax for free illustrated Circular

ar

AN LEVYASSOCIATES, INC.
21415 Civic Center Drive

Southfield, Michigan 48076

Phone 313-353-8640 •Fax 313-353-1442

Auctioneers /Liquidataors /Appraisers

SOFTWARE
LASSIFIED ORDER FOR
BILL TO:
Name
Company

ARE YOUR ELECTRONIC PRODUCTS RELIABLE?
RelCalc 2automates MIL-HDBK-217E on your IBM PC'
Very easy to use. Try our Demo Package today for $25
T-CUBED SYSTEMS
(818) 991-0057
FAX (818) 991-1281

Address
City/State/Zip
Telephone
Size of Ad
Month of Issue
Insertion/P0#
Signature
AD COPY:

RELIABILITY PREDICTION
SOFTWARE

Maximum 35 words per inch. Type

your ad copy on company letterhead, include
logo or special instruction. Mail with order

31220 La Baya °bye ”110
Westlake VIllage. CA 91362

CIRCLE 475

Turn Your Used
Equipment In To
$$$ CASH $$$

form.
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Best Western has a
plan to spruce up its hotels
from coast to coast.
Because each Best Western has always been
independently owned and operated, you could always
count on an affordable place to stay that matched the
part of the country where your travels took you.
Now, thanks to an ongoing renovation program,
agood thing will just keep getting better. With new
layouts. New furnishings. And new guest amenities.
All designed to make things more comfortable. But
not necessarily more expensive.
From coast to coast, we're changing everything
but our name. And the friendly service and unique
experience you've come to expect from Best Western.
Ask your travel agent. Or call our toll-free
reservations line: 1-800-528-1234.

"I've heard ofputtingplants
in your room,
but never spruce trees!"

f

Each Best Western
is independently
- owned and operated.

Yakor Snnrnaff
Rxman-born Cansed,an
and Trawl Expert

"International only

The advertisers index is prepared as an additional service.
ELECTRONICS does not assume any liability for errors
or omissions.
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Use the postage-paid card on the facing page;
circle the number of each company you would like to know more about.
CAE CAD SOFTWARE
101 -Aldec—Real-time CAE tools that allow instant design guidance and on-thefly modifications. 102 -VHDL-based Susie 6.0, areal-time, incremental design-development tool. 103 -Gazelle's HOT
ROD rides at 1-Gbit. 104 -ITEX looks for
IC model developers and ICs to model.
105 -Services key to CAE penetration.
301 -Chicago Laser Systems—For active or passive needs, achange to as
can boost productivity.
COMMUNICATIONS
286 -Vacuumschmelze—Inductive
components for ISDN.

LOGIC ICs
276 -Integrated Device Technology—
FACT-T Logic offers CMOS power at TTL
levels in afast logic family.
MATERIALS
401 -Conap—Cut potting and encapsulating costs with Conathane.
406 -Daicel Chemical Industries—Recording materials for optical and magneto-optical disks.
248 -Krupp Widia—Koerdym, anew
neodymium-iron-boron material, opens
doors in permanent magnet applications.
526 -Nippon Chemi-Con—Products to
help miniaturization, low cost, high reliability and performance.

COMPONENTS
418 -Hirose Electric—The right highdensity connectors.
489 -Ferranti Venus—Active airborne
ECM power management.
435 -Pico Electronics—Ultra-miniature
power inductors.
COMPUTER BOARDS
210 -Matrox—Flexible image processing on the PC with new capabilities and
enhanced price/performance numbers.
COMPUTER I0DEVICES
471 -Itac Systems—Mouse-Trak: accurate and precise cursor control; user-definable keys.
COMPUTER REPAIRS
445 -Tech Serv—If you are servicing
electronic equipment, computer repair
can double your income.

MEMORY ICs
800 -Philips-Philips enters SRAM market
with ultralow-power 64-Kbit CMOS parts.
474/475 -Vitelic—Vitelic has alead in
integrated cache memory. Circle 474 for
literature, 475 for sales contact.
MICROCONTROLLERS
228 -Siemens—The SAB 80C166 combines the best of today's microprocessors
and microcontrollers.
MICROPROCESSORS
222 -Epson Semiconductor—The
SM62 family provides apowerful core
CPU plus flexible architecture.
MICROWAVE COMPONENTS
260 -Murata—Smaller and better monolitihic chip EMI suppression filter.
OSCILLOSCOPES

CONNECTORS aSOCKETS
263 -AMP—Reliability, quality, and
availability in two-piece connectors.

115/120 -LeCroy—The 1GS/sec digital scope with many features. Circle 115
for literature; 120 for ademonstration.

DISPLAY DEVICES

PC BOARD LAYOUT

83 -Aerospace Optics—Introducing
Vivisun Series 2000, the, programmable
display push-button system.
498 -Hewlett-Packard—Commitment
to meeting your needs in optoelectronics,
optical communications, and microwave
technology.
309 -Philips—When it comes to LCDs,
Philips sees things your way.

242 -P-CAD—Master Designer for PCB
designers can handle boards of up to
2,500 components, 4,000 nets.
252 -Valid—Allegro catches hidden
problems before prototypes are made.
POWER SUPPLIES
205 -Abbott—Mil/Pac high-density military power supplies.
ELECTRONICS •MARCH 1990
1921

802 -Philips—New ferrite lifts switched.
mode power supplies' operating frequency.
435 -Pico—AC-DC power supplies with
lowest profile, up to 55 W.
291 -Vicor—FlatPAC takes the uncertainty out of power development.
PRINTERS PLOTTERS
240 -Fujitsu—For high-resolution receipts, atwo-ply thermal printer.
PROCESS CONTROLLERS
218 -Rohde & Schwarz—AT-compatible system solutions from asingle source.
SEMICONDUCTORS
217 -Oki—The Miyagi plant has recently begun production of 4-Mbit DRAMs.
801 -Philips—InGaAsP laser diode for
high-bit-rate fiber-optic communications.
804 -Philips—Clock-timer IC has low
power consumption.
SILICON FOUNDRIES
225 -Orbit Semiconductor—Foresight,
amultiproject wafer-processing service.
SOFTWARE
236 -Clearpoint—HP-compatible memory products.
475 -T-Cubed Systems—Reliability prediction software.
TEST INSTRUMENTS
200 -Advantest—Spectrum analyzers
that deliver on-the-mark signal-analysis accuracy.
279 -Anritsu—The highest levels of test
accuracy for all types of communications.
Frequency Devices—The model 9002
dual-channel filter.
245 -Nicolet—Multichannel waveform
acquisition with the System 500.
555 -Precision Filters—Dc to 2-Mhz filters, amps, etc. in Precision 6000 system.
428 -Rental Electronics—The rental
source for all your T&M needs.
296 -Wandel & Goltermann—SNA-3
combines signal and system analyzers,
and aprecision generator/synthesizer.
TV TUNERS
803 -Philips—TV tuners incorporate
phase-locked-loop tuning system.
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25ce
POSTAGE

Electronics
Penton Publishing
Attn: Circulation Dept.
1100 Superior Ave.
Cleveland, OH 44114

4.0.
4.u.

5

L..

Is your company at this location involved
in government or military electronics?
1.
YES
2.
NO
Are you personally involved in government
or military electronics?
1. CI YES

2.

NO

.b. If YES, what roles do you play in the purchasing/specification process. (check all codes that apply):
1. Li Determine the need to buy a
product or select avendor.
2. D Establish the product specifications.

3.11 Evaluate products.
4. D Specify products.
5. D Evaluate vendors.

6. U Negotiate prices, terms,
and availability.
7. D Approve vendor.
8. D Approve purchase.

THE WAVE OF THE FUTURE

•

/•

•

rer

Rise above any waveform measurement challenge
with the new Nicolet System 500.
It sthe most powerful and flexible digital
waveform acquisition system available.
With more channels. More speed. More
memory Greater resolution. And in the
optimum configuration, starting as low as
$1,645 per channel.

__-----

Available in portable or rack mount, this
premier turnkey system features:

Local processing, Lightning-fast on board
calculation capabilities save you time.

Independent digitizer boards with maximum sampling rates of up to 10 MS/s.

And ... Instant start-up. The System 500
is ready to start working almost as soon
as it's out of the box. Send now for free
brochure.

Multichannel flexibility Whether it's two
or 200 channels, the 500 can handle it.

Nicolet Test Instruments Division
5225 Verona Road, Madison, WI 537H-4495, 608/273-5008 or 800/356-3090

Nicolet
INSTRUMENTS OF DISCOVERY
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CY7C157 CRAM
256K Cache
RAN

6>

CY7C1570"."
256K Cal
RAM

•
CY7C601 IU
40MIla. 29 Mll's
Integer Unit

How the world's fastest CMOS CPU
chipset advances SPARC's role as the
industry's next computing standard:
Fact: Scalable High Performance. Operating from 25MHz
to 40MHz, and offering 18 to 29 MIPS, this chipset demonstrates
the scalability of the SPARC' RISC architecture. That scalability
has already produced high performance SPARC implementations
in CMOS, ECL, and GaAs. This scalability enables high performance, binary compatible systems all the way from low-cost desktops
to mainframe-class systems — consistent with the trend toward
networked computing. This new chipset will enable new performance standards in desktop and workstation/server systems.
Fact: Shrink Wrapped Applications. SPARC is the only
RISC architecture that is truly open, with available, binary-compatible clones. The shrink-wrapped UNIX® applications base —
including the leading database, publishing, office and engineering packages — is larger than for ALL of the other RISC
architectures combined. And with major new support announcements from Lotus, Santa Cruz Operations (SCO),
and Wordperfect, expect significant new applications.
Applications drive the industry's next computing standard.

Y7(602 FPU
Floating Point Unit

CY7C604 CMMU
Cache /Memory
Management Unit

Fad: Complete Solution. This chipset you see, designed
by Ross Technology, aCypress subsidiary, is available today.
It includes the Integer Unit, Floating Point Unit, Cache Controller/Memory Management Unit, and 256K Cache RAMs.

Fad: Proven Support. SPARC runs UNIX. It runs the major
windowing systems — NEWS and X-Windows' It supports the
AT&T OPEN Look user interface. SPARC-based development
systems are available now, with afull complement of development
tools, compilers, debuggers, documentation packages, and utilities.

Fact: The Leaders. The system companies that support
SPARC — AT&T, Sun, Toshiba, Solboume, ARIX, Philips, and
ICL, to name afew — are moving faster toward the industry's
next compùting standard than are the supporters of any other
RISC architecture.

Call today for this important article:
1-800-952-6300* Dept. C92.
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CYPRESS
SEMICONDUCTOR

*1-(800) 387-7599 in Canada. (32) 2-672-2220 in Europe. 0 1989 Cypress
Semiconductor, 3901 North First Street, San Jose, CA 95134. Phone (408) 943-2600,
Telex: 821032 CYPRESS SNJUD, TWX: 910-997-0753.

