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These excellent suppliers
to worldwide quality

A & F CUSTOM MANUFACTURING COMPANY, INC.

A. ). KNOTT TOOL AND MANUFACTURING CORP.

A. ). OSTER CO.

AARTS B.V.

ADVANCE MANUFACTURING COMPANY, INC.

ADVANCED MICRO DEVICES, INC.

AFRIMET-INDUSSA/MHO

AIR PRODUCTS AND CHEMICALS, INC.

AIRBORNE EXPRESS CORPORATION

AMERICAN ELECTRO PRODUCTS, INC.

APPLE COMPUTER INC.

AUSTIN FOAM PLASTIC INC.

AUTOCARS SABAC

BAXTER & SONS

BENNETT PRINTING

BOLIDEN METECH INC.

BOWCAM CONTAINER, INC.

BRAXTON MANUFACTURING COMPANY, INC.

BUVO B.V.

CERCON CASTING CORPORATION

CHIFORM SPECIAL TOOL CO., LTD.

COMDISCO, INC.

COMPOSIDE, INC.

COMPUTER MAINTENANCE CORPORATION

CRAWFORD HITTING

CUTLER/WILLIAMS INFORMATION
MANAGEMENT SERVICES

DATA IMAGE INCORPORATED

DATASERYV INC.

DCI MARKETING

DIXON PAPER COMPANY

DONOTECH ELECTRONIC MANUFACTURING, INC.

DOW CHEMICAL U.S.A., PLASTICS DEPARTMENT
EAGLE PICHER INDUSTRIES, INC.

EQUITABLE LOMAS LEASING, INC.

FLUID REGULATORS CORPORATION
FREQUENCY SOURCES, INC.

FSI INTERNATIONAL

FUJIKURA LTD.

GEMCO ELECTRICAL COMPANY, INC.

GENERAL STAMPING CO., INC.

©1989 TI

GRAYBAR ELECTRIC COMPANY

GTE PRECISION MATERIALS GROUP

HEWLETT-PACKARD COMPANY

HITCO-INSULATION PRODUCTS

HOECHST CELANESE CORPORATION

INSTALLATION AND DISMANTLE INC.

INTEROX AMERICA

INTERTRANS CORPORATION

JOHN FLUKE MANUFACTURING COMPANY,
INCORPORATED

K. F. BASSLER COMPANY, INC.

KEMET ELECTRONICS CORPORATION

K-TEC ELECTRONICS

KITSUDA CO., LTD.

LA LIQUEFACTION DE L’AIR

LAM RESEARCH CORPORATION

LANE CONTAINER COMPANY

LAUBE TECHNOLOGY

LEYBOLD AG, VACUUMTECHNIK

M.M. MICROWAVE LIMITED

M/A-COM E/W SUBSYSTEMS

MAJOR ELECTRIC SUPPLY INC.

MANPOWER INC.

MAPRO B.V.

MCI TELECOMMUNICATIONS CORPORATION

MENDALS B.V.

MICRO-TECHNOLOGY OF BREVARD, INC.

MOORE BUSINESS FORMS

MOTOROLA SEMICONDUCTOR PRODUCTS, It
DISCRETE PRODUCTS DIVISION

MOTOROLA SEMICONDUCTOR PRODUCTS, It
MICROPROCESSOR DIVISION

NU-KOTE INTERNATIONAL

OLIN CORPORATION, DEFENSE SYSTEMS GRO
ORDNANCE DIVISION, MARION OPERATIOI

OPTREX CORPORATION

PHOTOCIRCUITS

PREMIX INCORPORATED

RAYTHEON COMPANY, RESEARCH DIVISION

REAL TIME LABORATORIES INC., A SUBSIDIAR)
OF ARGO-TECH CORPORATION




support TT's commitment

leadership.

REED DEVICES, INC.

REED PLASTICS CORPORATION

REEL L.C. INC.

REYNOLDS METALS CO.

RICHARDSON METALS, INC.

RIEDEL DE HAEN AG

ROGERS O’BRIEN

SEALS INTERNATIONAL

SHIPLEY COMPANY, INC.

SILITEK CORPORATION

SOUTH CAROLINA BOX, INC.

SOUTHWESTERN BELL MOBILE SYSTEMS,
INCORPORATED

SOUTHWIRE

SPECIALTY OPTICAL SYSTEMS, INC.

STONE CONTAINER CORPORATION

TDK CORPORATION

TERADYNE INC.

TEX-AIR DELIVERY

TEXAS INSTRUMENTS INCORPORATED,
SEMICONDUCTOR GROUP,
GENERAL PURPOSE LOGIC DIVISION

TEXAS INSTRUMENTS INCORPORATED,
SEMICONDUCTOR GROUP,
MICROPROCESSOR DIVISION

TEXAS INSTRUMENTS INCORPORATED,
SEMICONDUCTOR GROUP,
MILITARY PRODUCTS DIVISION

THERMCO SYSTEMS, INC.

TRANS DATACORP

THE TRIDENT COMPANY

VIDEOSTAR CONNECTIONS INC.

VULCAN CHEMICALS

WEED INSTRUMENT COMPANY, INC.

WESTERN INDUSTRIAL TOOLING INC.

WHITTAKER POWER STORAGE SYSTEMS

XEROX CORPORATION

Y-E DATA INCORPORATED

ZANDER KLIMATECHNIK GMBH

ZYCAD CORPORATION

20-2021

Congratulations to the winners
of the 1988 Texas Instruments
Supplier Excellence Award.

Customer satisfaction through Total Quality is
one of TI's most important corporate objectives.

We are meeting this challenge through the
pervasive integration of a Total Quality Culture
into our organization, our processes — and our
supplier relationships. It involves every
employee in more than 50 TI plants and 17
countries. And, it involves our suppliers
throughout the world.

It is with special pride that we announce
the recipients of the 1988 Texas Instruments
Supplier Excellence Award. This select group,
chosen from our supplier base around the world,
has demonstrated an unusual commitment to
the principle of total quality in supplying their
products and services to Texas Instruments.

We congratulate each of these suppliers and
their employees for outstanding performance in
meeting our requirements. . . with excellence.

j
TEXAs ‘b
INSTRUMENTS
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Free from Clearpoint:
Everything you need to know

The Expanded 80-Page

Designer's Guide to
Add-in Memory

-

about memory

The New 30-Minute

Applications Video

in text and video

Memory Tales,
An Inside Look at Memory

Memory Tales is the first video ever
produced that exrlains objectively the
important issues of memory design.

Request your free copy and discover how
some of the most demanding customers
across the USA evaluate and select memory.
Witness first-hand the vital applications of
memory products at an FAA Flight Center, a
supercomputer center, a lumber mill and at
orher facilities with memory- intensive
applications.

Get the inside look, from Jesign through
finished product, and learn the crucial rela-
tionship of computer-aided design, compati-
bility, testing and customer support. Meet
the company that's pushed add-in memory to
the highest quality and service standards—
you'll agree, there's more to niemory than its
price tag.

“The tollowing are registered trademarks ot the noted companies:
Apolio, Domain/Apollo Computer Corporation, Macintosh/
Arpple Computer Company; (?l:arpmmﬁearpmm Research

oration; Compaq, Diskpro/Compay Computer Corporation:
DEC. VAX, MicroVAX, Q-bus, Unibus / Digital Equipment
Corporatior;  Sun/Sun Mrcrosystems. IBM/Intemational
Business Machines

Write or Call for your
Free Copies Today!

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

=9

CLEARPOINT

Clearpoint Research Corporation
99 South Street,
Hopkinton, MA 01748

(508) 435-2000 Telex: 298281
EUROPE: Clearpoint Europe BV. 31-23-273744
CANADA: Clearpoint Canada (416) 620-7242

JAPAN: Clearpoint KK (3-221-9726
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The Designer’s Guide to
Add-In Memory

The Third Edition of the Designer's Guide is
still "perfect for someone who understands
the basics bur needs essential information ta
make decisions,"* An authoritative reference
on a broad range of memory issues, this
objective text covers purely technical issues
as well as management-oriented concerns.

The expanded 80-page third edition
includes important new information on
memory issues:

u the confronmtion berween NuBus, Micro
Channel and EISA & why the 386
machines exce! m the risks of RISC » the
impact of parallel processing @& the next
generation of memory technology, FRAMs
® the latest about VME and Multibus [

Get thorough updates on major new systems,
considered from the memory perspective:

» the VAX 6200 a the Compaq Deskpro
386 m the Macintosh [ix m the Apollo
DN 4000 m the Sun 4/110 and 386i

*Christopher Keager. Systems Specialist,
UNITED DATA SYSTEMS
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UPPING THE ANTE

Is ‘time to market’ another American
foible, or is it really nature’s

way of doing business?

ne recent accrual of facts may prove to be uncomfortable for or-

thodox followers of the doctrine of “Getting there firstes’ with
the mostes’,” at least as it applies to the development and marketing
of microchip-based systems. As you'll find documented on p. 62 of
this issue, the marketing scoresheet increasingly seems to indicate
that firstes’, once achieved, may render mostes’ unnecessary and ir-
relevant. Put another way, it appears that without firstes’, you can
forget about mostes’.

Anyway, you get the picture. At least you will after reading Se-
nior Editor Bernie Cole’s examination of how and why a new breed
of ASIC “minifabs” may soon become a common, critical element in
the marketing strategies of system houses that are used to winning
when the chips are down.

The celebration of market-churning, competitive ingenuity has be-
come a reflex in this business, but let’s not take anything for grant-
ed. It would not be hard to find certain astute and hard-minded busi-
nessmen, say, in Europe and Asia, who would identify the quick-
turn minifab as a typical symptom of the American fetish for inno-
vation that is, above all, a chaotic force in the marketplace. After all,
they will remind you, a product’s “maturity” is usually defined as
that period during which profit is most likely to flow. Whether they
are technically right or wrong isn’t the issue. Unfortunately for
them, they seem not to be on the side of God and the Harvard Busi-
ness School.

The same hard-minded businessmen, of course, were only too ea-
ger to satisfy the American market’s whims when it involved no
more than changing a die or two, reformatting an assembly line, and
recruiting low-cost labor. The money and time—read that as risk—
involved in setting up semiconductor fabrication facilities is some-
thing else again.

It is perhaps a good thing that Karl Marx so vehemently despised
the idea of market churning. Thanks to him there are some alterna-
tive markets available where products do tend to have long life cy-
cles. Very long.

Yet another international dichotomy surfaced recently, as various
countries weighed in on the question of atmospheric damage as a re-
sult of the industrial use of CFC compounds. As Washington bureau
chief Tobias Naegele’s investigation into this subject points out
(p. 92), major U. S. electronics manufacturers are toeing the line on
plans for the inevitable replacement of CFCs—at whatever cost.
Some of their counterparts in developing countries, however, say
that the idea of globally imposing remedial standards is unfair and
will head off economic development.

Fair or not, until somebody learns how to contain ozone damage
within the borders of its country of origin, there’s only one sky and
we have to fix it. ROBIN NELSON
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[ NEWSLETTERS

Electronics, 17

o Will Europe’s Jessi project open
its doors to U. S. companies?

¢ Finally—a relational data-
base management system with
built-in security

¢ New dense interconnect
technique goes civilian

© 80386 and 486 0S/2 software
kits to appear this year

¢ Encore acquires Gould's
computer operations

o East Germany's technological
feat: 1-Mbit DRAMs

Products to Watch, 23

o Data Translation delivers real-
time frame grabbing for the PS/2
® NCR decides to go after the
Ethernet market with a 32-bit
controller chip

e Ciprico offers a board-level
controller option for multiple-
disk systems

o Rockwell’s 2,400-bit/s modem
cuts chip count and power
requirements

Washington Insider, 57

¢ The $500 million question: will
Congress fund HDTV
development . ..

e ... and will the Bush
Administration support such
funding?

¢ Darpa may boost HDTV
spending past $30 million

e Now it will be easier to sell rad-
hard chips overseas

e Electronic technologies top the
Pentagon's “critical” list

® The AEA says the Japanese FSX
project is a “bad deal”

FEATURES

| COVER: Getting to the market on time, 62

The time-honored “learning curve” approach to semiconductor
marketing has given way to the more compelling view through a
market “window of opportunity;” now new quick-turnaround
strategies and technologies for ASICs are helping OEMs hit those
critical market windows

32-bit floating-point: the birth pangs of a new generation, 71
The big IC makers are trading blows as they position themselves
in the fast-maturing high end of the DSP market; the powerful new
32-bit devices are moving into areas where system-level solutions
used to dominate—and software of an entirely new order is being
developed to get them there
* DSPs open up new territory in communications, 79
With prices falling and programming easier, DSPs are moving
out all over the communications scene; wherever there’s 1 complex
algorithm to be calculated, there’s usually a DSP for the job

PC graphics grows up, 84

Desktop machines can now be used for a galaxy of sophisticated
applications as leading-edge technology pushes the quality of
personal-computer graphics to the level of photorealism

Now it’s time to fix the sky, 92

With the advent of internationally mandated cutbacks, the electronics
industry is scrambling for options to replace the ozone-depleting CFCs,
chemicals it uses in the manufacture of everything from computer
disk assemblies and circuit boards to optical fiber and semiconductors

High-tech marketing: balancing style and substance, 100
Whether at startups or international giants, all technology managers
face one perennial head-scratcher: how to grab the industry’s
attention and get across complex ideas at the same time

Multichip modules are coming on strong for VLS|, 106
Although IC makers have been dragging their feet, system
manufacturers are pushing this technology as a way to boost speed
and density; one day the new packaging approach may change the
way semiconductors are sold

Electronics / April 1989



WORLDWIDE NEWS ANALYSIS

Probing the News

Microprocessors, 27

They’re faster, they’re denser,
and they’re here: Intel’s 80486 and
Motorola’s 68040 debut

Memories, 28

The U. S. is plotting a return
to DRAM production—slowly
and carefully

Memories, 30
Startup Simtek revives SNOS
process for nonvolatility

Networks, 32
A new look for fiber-optic
Ethernet as plastic replaces glass
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Consumer, 39
ITT offers a way to ease remote-
control panic

Industrial, 40
Lights, sound, action: plant
control gets glitzy

Semiconductors, 42
National is staking out the full
range of office imaging

Work stations, 44
How DEC and Data General will
give Sun a run for its money in
RISC work stations

Military, 46
The Pentagon’s paper purge is
under way

COMPANIES TO WATCH

Concurrent Computer, 119
The company is sitting pretty
after an unconventional buyout

Teltech Inc., 120
Doing its best to keep U. S.
technical expertise at home

Logic Automation Inc., 122
Racking up 100% growth in board-
level behavioral models

Aixtron GmbH, 126

Going commercial with vapor-
phase-epitaxy equipment
Athens Corp., 130

The chemistry is right

Simulation, 51
New tools aid simulation at the
printed-circuit-board level

PEOPLE TO WATCH

Steve Kiely, 135

The president of startup Prisma
Inc. will help create a computer
system—perhaps the first—based
on GaAs technology

C. Fredrick Sehnert, 136
Adjusting the focus at Wavetek

|
I

DEPARTMENTS

Up Front, 3

Is “time to market” another
American foible, or is it really
nature’s way of doing business?

Letter from Pittsburgh, 8
A Rust Belt city takes on new
sheen as a center of artificial
intelligence

Management Edge, 117
Do U. S. firms wear cultural
blinders when it comes to
engineers trained in Japan?

Book Review, 138
Technology can’t be managed
In a vacuum

Readers Report, 139

Update, 146

Everything’s coming up roses for
ISDN and other communications
gear that provides global
connectivity
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| 79C401 Am82520
Am2080 Am2085 Am2081 m

ISDN ISDN S-transcetver + data link ISDN S-transceiver ISDN Integrated ~ ISDN high level serial ISDN Ping pong
S-transceiver controller extended performance Data protocol controller transceiver
controller

[t takes
tomakea

|OM is a trademark of Siemens AG DSLAC is a trademark of Advanced Micro Devices, © 1989 Advanced Micro Devices, Ir




Am2091

Am2090

ISDN U-transceiver (AB/3T + 2B/ Q)

tS

SON Utransceiver
(4B/3T + 2B/1Q)

§\?V|tch.

We have all the guts you need. in one complete
ISDN chip set.

Its flexible and integrated. You can meet the
future without tearing up the past. Start with any trans-
ceiver, then come back later and replace it to meet new
requirements.

Not only will you avoid major redesigns, you'll
avoid the wrath of your programmers because there'll
be just minimal changes in software.

These parts were designed to meet the IOM™2

Am2075

ISDN Line card controller

ISDN Quad data link
controller

ISDN high
level serial
controller/
extended
perfor-

mance

standard so they're guaranteed to work with any other
IOM-2 based devices. No acrobatics, no patching things
together.

We've even got your analog loop needs covered
with a new IOM2 DSLAC™

Plus, all these ISDN devices are part of a com-
mon chip set available from both Siemens and AMD. So
you'll never feel like youre on hold.

Call (800) 222-9323 and find everything you need
to make a switch.

Advanced Micro Devices ¢
90! Thompson Place, PO. Box 3453, Sunnyvale, CA 94088
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Data
Acquisition
Beyond
10 MIPS

Data Acquisition Processor™

Onboard intelligence
for IBM PC/XT/AT/386

The DAP 2400™ is a complete data
acquisition and control system on a
single IBM PC card. The DAP 2400
features 2 processors: a 16 MHz
80C186 for control processing and a
20 MHz DSP56001 for digital signal
processing.

- Sustained digital signal processing
of 10 MIPS

« FFT and FIR filtering without
programming

« Acquires analog and digital inputs

to 235,000 samples per second

Buffers and processes input data as

required

Updates analog or digital outputs to

250,000 values per second

Performs 1,024 point complex FFT

in under 10 milliseconds

Executes FIR filters in less than 200

nanoseconds per tap

More than 100 commands without

programming

Commands include: Average,

Scale, Peak Detection, Range

Detection, Logic, Integration,

Differentiation, Thermocouple

Linearization, Closed Loop Control

(PID, PWM), Event Detection,

Auto-Range (to 102 dB)

Custom commands may be written

inC

Full documentation $30

« DAP 2400 from $2395

+ Other DAP™ models from $995

MicROSTAR (206) 881-4286
2863 152 Ave. N.E.
Redmond, WA 98052

L ABORATORIES™ 7 Fax (206) 881-5494
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LETTER FROM PITTSBURGH

A RUST BELT CITY TAKES ON
NEW SHEEN AS AN Al HUB

PITTSBURGH

pring has come to Pitts-

burgh. But the swaths of col-
or in Steel Town, U.S. A. come
from more than just daffodils,
tulips, and crocuses. The tender
buds of a knowledge-based
economy are painting the land-
scape, too. The high-tech formula mixes
residues of the city’s heritage of the cen-
tury-old heavy industry with the cutting-
edge technologies of today.

The city is vying for leadership in spe-
cific areas of software development, pro-
cess control, advanced materials, instru-
mentation, and medical electronics. Arti-
ficial intelligence, in particular, is alive,
well, and multiplying in Pittsburgh. Typi-
cal of what is happening on the Al front is
the Intelligent Technology Group Inc. A
couple of years ago two top managers
left the Carnegie Group Inc. to form the
new company, which specializes in Al en-
hancements of financial software. Intelli-
gent Technology has been growing by
leaps and bounds ever since, through in-
ternal growth and acquisitions.

Significantly, spin-offs are not the only
Al action in Pittsburgh. Just last month,
American Cimflex Inc., a factory-automa-
tion innovator, acquired Teknowledge of
Palo Alto, Calif. Teknowledge was one of
the original AT “gang of four” that includ-
ed the Carnegie Group, Inference Corp. of
Los Angeles, and Intellicorp of Menlo
Park, Calif. Although the corporate head-
quarters of Cimflex Teknowledge will be in
Pittsburgh, most Teknowledge personnel
will stay on the West Coast. Still, Pitts-

burgh probably ranks right at the top as a

= e

ALt

Carnegie Mellon U

i

niversity is the city’s chief technology incubator, turning o
technical PhDs in artificial intelligence, computer science, and CAD/CAM.

pool of Al talent.

“I’d guess that between 400
and 500 people are working in
Al in the Pittsburgh area, be-
lieve it or not,”” says Charles
Buenzli, Cimflex Teknow-
ledge’s vice president of Al
technology. Besides the obvious
Al companies, many large firms in Pitts-
burgh, including some of the dozen For-
tune 500 companies based there, have in-
house Al operations.

Process control is also going high-tech
as the city’s corporate infrastructure, cre-
ated by steel, railroad, and coal barons,
adapts itself to the age of computers,
software, and silicon. “There has always
been a lot of manufacturing know-how
here,” says Tim Parks, executive director
of the Pittsburgh High Technology Coun-
cil, “and that is being married to software
for the process-control industry.”

That manufacturing bent also makes
materials research a major sector. Labs
at schools such as Carnegie Mellon Uni-
versity and the University of Pittsburgh
and corporations such as Alcoa, PPG, and
USX have spawned several companies
specializing in advanced materials. One
such leader is I VI Corp., named for its
focus on combining the elements in the
second and sixth columns of the periodic
chart into compounds for CO, lasers. Be-
sides growing epitaxial layers of zinc sel-
enide, II VI has been growing profits at a
rate of 30% per year, says president Fran-
cis Kramer. Among the infrastruture ad-
vantages in the area, he says, are ad-
vanced testing laboratories, a “real solid
work force with a good work ethic, " and |

.F"~. -

-

ut a stream of
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Sharp makes surface m(}unted photocoup

Surface mounting af photocouplers is important for SHARP SURFACE MOUNTED PHOTOCOUPLERS

l'gducmg the size of many tyvpes af systems. But providing o Mini-flat , opaque package type PC300 Series
high performance in a smaller package required innovative Model No. ~ Features T Main Applications |
packaging lec]molog\'. | PC317/PC317T/PC3172Z | Viso: 2.5kVrms Various fields ]
' { |'AC input response Telephones i
- . . o . | PC314/PC314T/PC3142 |
Sharp's Double Transfer Mold structure delivers high isolation ' Visone ol Eigarapmetislcontrolsiell
. - A i , N . PC315/PC315T/PC3152 High sensitivity CTR: 600% Programmable controllers
voltages in DIPs. and i1 is crucial for providing high isolation L Viso: 2.5kVrms Electronic home appliances
ol - i it 2 T 3 ol High collector-emitter voltage | Telephones
voltage in - mini flat packages. Sharp’s | C3()(? series of PC316/PC3IBT/PCIT6Z | Voro: 120V ProtrammaBIcaniroliers
phototransistor output photocouplers and phototriacs deliver ) ~ |viso:28kvhms  |FAequipment
. . . *1 PCx* ** PCx **TTa ckaged prods PC* * x Z:Slee! kaged prodh
this performance in super-compact packages ideal for 100% e e A o .~ o
surface mount systems, ® Mini-flat package, OPIC type PC400 Series (Under development)
| . A . ) Model No. “Features ~ Main Appﬁa(ions
Look for Sharp to continue their mnovation in optoelectronics | PC400/PCA400T/PCA00Z | Viso: 3.75kVrms Computer peripherals
with the PCA00 series. which will incorporale oric* ]TC401/PC401 T/PC4012 | Viso: 3.75kVrms Computer peripherals

High speed (10Mbit/sec)

functions inside the mini flat pack, increasing the integration PC410/PCAI0T/PCAI0Z | yiso.: 3 5kVrms Computer peripherals
of 1/0 functions. Call Sharp today if your system needs this ’PC417/PC417T/PC417Z e Computer peripherals
kind of performance. = > —
p ¢ PC452/PC452T/PCas2Z | 1IN ?gg%‘i}°\‘;i°"?“2'°'k;°"age Telephones
*0PIC s a trademark of Sharp and stands for Optical (C. It has a hght detecting element L - _ |V eE oIS UNAYISON -5kVrms EE—— =
and pznpaeral circuts integrated «nto one chip. This mnovadve tachnology was developed by %3 PCx % * PCx ¥ * T-Tape packaged products PC* % % Z: Sieeve packaged products
combieing Sharp’s advanced cptoeletronics and IC technology *4 Package sze'4 4X3.6X2.6mm

® Mini-flat package, phototriac couplers S11MS/21 MS Series
] Model No. Power supply line | Features Main Appiications

[S1IMS1/S1IMSIA S1IMS1B 100V Super compact, Viso. 25KVrms | For triggening of sold sate relay

$21MS1/S21MS1A/S21MS1B 200V Super compact, Viso. 25kVrms | For triggering of solid state relay 1
STIMS2/S1IMS2A/S11MS28 joov | Sepercompact Viso. 2KVIMS | £ yiogering of solid state relay

Built-in zero-cross circuit

) Super compact, Viso: 2.5kVrms s ) |
| SZVMSZ/SZ1M§2A/SZ1MSZB 1 200V | uitinzerocross circut for triggering of solid state rflay ]
Circle 45 %5  S% xMS¥ A, S % *MS xB:Tape packaged products S * * MS * :Sleeve packaged products

SHARP CORPORATION international Sales Dept. Electronic Companents Group 22-22. Nagatke-cno, Abenc-ku, Osaka 545, Japan Phone (06) 621-1221 Telex LABOMET A-B J63428 Fax: 6117-725300, 6117-725301, 6117-725302
NORTH AMERICA: SHARP ELECTRONICS CORPORATION Microelectronics Division, Sharp Piaza, Mahvah, New Jersey 07430-2135, U S A. Phone: (201) 529-8757 Telex: 426903 (SHARPAM MAWA,) Fax. (201) 529-8759
EUROPE: SHARP ELECTRONICS (EUROPE)} GmbH Electronic Companents Dept Sonninstrafle 3,2000 Hamburg 1, F.R Germany Phone: (040) 23775-0 Telex: 2161867 (HEEG D) Fax: (40} 231480

HONG KONG: SHARP-ROXY (HONG KONG) LTD. rd. Business Division. Room 1701-1710, Adnwralty Centre, Tower 1, Harcourt Road, Hong Kong Phone. (5) 8229311 Telex: 61950 (SRHL HX) Fax: {5) 297561

SINGAPORE: SHARP-ROXY SALES (SINGAPORE) PTE. LTD. "00G Pasr Panjar g Road, Singapore 051 Phone: 4731911 Telex: 55504 (SRSSIN RS) Fax. 4794105
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“$4.5 million to test a 500-pin
chip we don’t even make yet?”

N Because now theresthe Vista
O- Series from Tektronix. A 512-
pin ATE solution for less than $1.5million.
Readly for today’s IC testing challenges —
and tomorrowss.

Unprecedented flexibility.

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

Systems are configured with three
modules: the Test Station, the Program
Development Station,
and the Auto-Calibra-
tion Station. Systems
can be configured
for initial functionality
and capacity require-
ments, and then eco-
nomically expanded
on-site to meet new
demands. The result ;

Is.alower initial system
cost combined with an economical
future growth path.

~ = Teknology pays off.
SRR At Tektronix, we dont have to go shop-

ping for innovative technology. We
make our own. It's called Teknology.
I Teknology is employed throughout the

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

Tektronix has
been delivering
state-of-the-art elec-
tronics for morethan
40 years. Setting the
standard by which

test instrumentation is judged.

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

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

Tekt [
COMMITTED TO & XCEULENCE
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If youre testing complex boards,

You're facing one of test engineering’s toughest
challenges. VLSI boards like this one. But with a
Teradyne L200 board tester on your side, complex
test proolens can be conquered quickly.

The L2793 VLS| Module Test System,

Stay in front of VLSI/VHSIC advances.

Start with the most advanced hardware for analog
and digital testing. An L200 fires functional test pat-
terns at 40 MHz rates. At up to 1152 test charnels.
Top speed is 80 MHz. That's 4 to 8 times faster than
any competitor can deliver.

And the L200 hits test signal timing precisely.
With up to 32 timing sets for drive phases and test
windows. Its 250 ps programming resolution with
zero dead time puts signal edges right where you
wan: ther.

Divide and conquer.

VLSI/VHSIC boards demand large, complex test
programs. But the L200’s distributed computer
architecture simplifies matters.

Testing is controlled by a VAX computer. It sends
tasks to specialized processors for rapid deployment
of analog, digital, and memory tests.
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WAVEFIRM AND BOARD D SPLAYS

heres asimple plan of attack.

Programmers will appreciate clustered VAX
workstations. Graphics, like waveforms and shmoo
plots, make heavy debug and analysis light work.
Simulation and other tactics.

High-powered software tools tailor L200 test
development to modern design techniques and test
strategies.

Precisely the
il caliber of
tools you
L2 need to get
[1210vx 576 ~ 10MHz ~ =10ns | tests up and
L200 VLS| coard fest systems are the perfarmonce leaders. runnmg fast.

Take our LASAR simulator. It works closely with
the L200 for both cluster and board-level testing.
LASAR accurately predicts VLSI circuit responses
and reports test program fault coverage.

Significantly, LASAR simulates L200 charactens-

Test Maximum Channel
Channels Patiern Rate  Skew

tics. So test programs automatically include when to
test board responses. And what response is expected.
The result is uncompromising go/no go tests as well
as precise guided probe or fault dictionary diagnosis.
A powerful ally.

L200’s have proven themselves under fire at hun-
dreds of advanced manufacturing sites worldwide.
So if you're about to take on a new VLSI/VHSIC
project, find out how to launch a winning test strat-
egy. Call your local Teradyne sales office or write:

Teradyne, Inc., < v

MS L37, <Al J)YN

321 Harrison

@f’ﬂﬁlgfmon‘ We measure quality.

Antwerp 3-233-9271, Boston 617-482-2700, Copenhagen 2-717070, Hong Kong
5-895-2155, Milan 2-2134601, Milton Keynes 908-606655. Munich 89-839930.
Paris 1.4745-1760, Seoul 2-545-1066, Singapore 223-8561, Stockholm 8-750-
5950, Taipei 708-3528, Tokyo 3-719-0151
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THE VG-1281 GRAPHICS PROCESSOR
o 1280 x 1024 display resolution
® Fastest IMS34010-based design
12.5 million pixels/sec. PIXBLT
125,000 vectors/sec.
30,000 characters/sec.
® 256 colors from 16.7 million
® 2K x 1K or 2K x 2K read/write area
o 1 megabyte display list RAM
® Supports X/Y devices, keyboards
® Real-time zoom/smooth pan
® Super-efficient graphics
library
® Flexible, expandable
instruction set
o Hardware graphics cursor

@ve)1-800-361-4903

Fast-track graphics for the VMEbus.

Build high-resolution graphics with flat-out speed into your process
control, simulation, instrumentation or training systems using the Matrox
VG-1281 display processor. Designed specifically for high-performance
workstations and backed by Matrox’s outstanding reputation, it has all the
power and flexibility you need for the most demanding applications.

The VG-1281. It takes the checkered flag.

In Canada, call (514) 685-2630. Matrox is a registered trademark of Matrox Electronic Systems Ltd.
ELECVG/ 489

THE LEADER IN VIDEO MICROTECHNOLOGY
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ELECTRONICS NEWSLETTER

WILL JESSI OPEN ITS DOORS TO U.S. COMPANIES?

Jessi, the $4.5 billion Joint European Submicron Silicon project designed to
make Europe independent of American and Japanese semiconductor tech-
nology by the mid-1990s [Electronics, September 1988, p. 52], is open to
taking on non-European partners, and one likely candidate is IBM Corp.
Although it hasn’t officially applied to become a member, IBM Deutschiand
GmbH, the U. S. computer maker's German subsidiary, is said to be interest-
ed in signing on. "“They are welcome on board,” says a spokesman for
Philips International NV of the Netherlands. The Dutch giant, along with the
French-ltalian combine SGS-Thomson Microeiectronics and West Germany's
Siemens AG, is one of Europe's big-three semiconductor makers taking part
in Jessi. Some industry analysts, who consider complete European indepen-
dence of U.S. technology an elusive goal, think that an IBM partnership in
Jessi may help European firms gain entry into Sematech, the U. S. semicon-
ductor initiative. “But so far Sematech has kept itself isolated from non-Ameri-
can firms,” the Philips spokesman says. 0

FINALLY: A RELATIONAL DATA-BASE MANAGEMENT SYSTEM WITH BUILT-IN SECURITY

Sybase Inc. has unleashed the first data-base management system to offer
government users multiple security levels, so that top-secret, classified, and
unclassified information can all be safely stored in the same data base. Unlike
other approaches, which sought to superimpose security software shells over
an existing DBMS, Sybase built its system from the ground up, says Richard
Scheffer, director of marketing at the Emeryville, Calif., company. As a result,
the Secure SQL Server incorporates the security features in the operating
system, minimizing the performance penalties usually associated with adding
computer security features, Scheffer says. “There is some performance over-
head,” he admits, ‘‘but we've kept it to @ minimum.” The Secure SQL .Server
is designed to meet the National Computer Security Center’s B1 security level,
which permits the system to restrict data access based on user identity or by
security tags assigned to the data itself. Initial systems, priced from $20,000
to $200,000, will run on Unix-based VAX systems from Digital Equipment
Corp. A more secure B2-level system, running on “bare hardware’" without
the Unix operating system, will be available next year. O

NEW DENSE INTERCONNECT TECHNIQUE GOES CIVILIAN

Makers of computers and other commercial equipment are getting a crack
at using new and very dense multilayer interconnect technology previous-
ly offered primarily to aerospace and defense contractors to drastically shrink
the size of their products. Reductions of 10: 1 are common, with one board
for a U.S. Air Force contract cut to 300 in.® from 6,000 in.?, according to
William D. Baker, president of UniStructure Inc. The Irvine, Calif., company
was founded in 1986 and developed for aerospace and defense customers
an interconnect technology based on liquid organic dielectrics, photolithogra-
phy processing, and additive metalization. Baker recently joined UniStructure
from Rockwell International’s nearby Semiconductor Products Division, where
he was executive vice president. He is concentrating on offering the technolo-
gy to the commercial equipment field because interconnection improvements
lag behind the size reductions continually coming down the pike on the chip
side. While the UniStructure approach is more expensive than conventional
methods in the beginning, it can yield important manufacturing cost reductions
of 30% to 40% due to smaller sizes, says Baker. It also yields improved per-
formance, he claims. Several large firms are well along in evaluating the
technique, he says. Others are looking into another dense-packaging ap-
proach, multichip modules (see p. 106). O
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80386 AND 486 0S/2 SOFTWARE KITS TO APPEAR THIS YEAR

The importance of 0S/2 software is growing almost daily—some industry
watchers believe IBM Corp. will introduce the operating system on comput-
ers based on intel Corp.’s 80386 and 80486 to compete directly with Apple
Computer Inc.’s Macintosh. So developers are anxiously awaiting 386 and
486 versions of 0S/2 from its creator, Microsoft Corp. in Redmond, Wash.
Now the waiting seems to be coming to an end. Microsoft has been promising
an OS/2 software developer's kit supporting the 386 for 1989, and a source
close to the company says there will definitely be a kit supporting the just-in-
troduced 80486, too (see p.27). There are four new instructions on the
80486, and they will be accommodated in the kit. It will be announced at the
Spring Comdex show in Chicago April 10 to 13, and begin shipping by au-
tumn. OS/2 application software will begin appearing in 1990. 0

ENCORE ACQUIRES GOULD’S COMPUTER OPERATIONS

In an unusual move intended to provide substantially greater critical mass for
both organizations, Encore Computer Systems Corp., the Marlboro, Mass.,
manufacturer of parallel-processing systems, is acquiring the much larger
Gould/Computer Systems Inc. of Fort Lauderdale, Fla., from Nippon Mining
Co. Ltd.—and Gould is providing $140 million of the purchase price. Encore
had 1988 revenue of $34.4 million and has had five consecutive profitable
quarters. Gould/Computer Systems revenues were approximately $225 mil-
lion last year. The resulting company, with total revenue of $250 million to
$275 million, will probably retain the Encore name. It melds two organizations
with strong credentials—and substantial installed bases—in technical comput-
ing, including software development, academic time sharing, artificial intelli-
gence, image processing, and simulation. O

EAST GERMANY’S TECHNOLOGICAL FEAT: 1-MBIT DRAMs

East Germany’s ability to develop and build high-density memories has
industry analysts shaking their heads. Not only will pilot production of 1-
Mbit dynamic random-access memories be started this year by the optical
equipment and electronics producer VEB Carl Zeiss Jena, but the company
plans to develop 4-Mbit DRAMs as well. The 1-Mbit parts, the Eastern bloc's
first, uses 1-um CMOS technology and sport a 50-ns fast-page-mode access
time. The 58 mm? chips come in a standard 18-pin package and are compati-
ble with similar devices from Toshiba, Siemens, and Texas Instruments. The
development of the 1-Mbit part and its 256-Kbit predecessor accounted for
most of the $7.6 billion that the East German government allocated to micro-
electronics R&D during the past several years. West European industry ana-
lysts consider it a feat that a small country like East Germany—it's no bigger
than Kansas and has just 17 million people—can muster the financial and
technological clout needed to develop high-density memory chips, and do it
without access to Western technology. O

NEED DRAMs? HERE'S ONE WAY TO GET THEM

18

If the shortage of dynamic random-access memories is abating, a band of
armed robbers in California’s Orange County hasn’t heard about it. Over the
past six months, at least five companies have been hit in late-night robberies,
with the memory chips as the main target. The biggest haul was at Western
Digital Corp. in Irvine, where two bandits forced an unarmed security guard to
open a storage area and took some $100,000 worth of DRAMs, according to
authorities. The armed robberies are a new development in the DRAM short-
age, they say, with previous thefts largely being inside jobs. 0
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Born yesterday, and already
talking 20 megabytes a second.

The new SV Series IPI-2 VME disk
controllers from Xylogics. . .a prodigy
of data rate performance.

Xylogics announces the SV7800 and SV6800 single-
board disk controllers for VMEbus systems that will
more than triple the disk data transfer rate currently
available. With internal data paths up to 80 MB/sec,
the SV Series controllers can sustain a data rate
across the VMEbus of more than 35 MB/sec. This
more than doubles the rates of current controller
solutions. And our SV Series features a new
““Universal Bus Silicon” architecture that sets the
stage for future generations of controllers.

Addressing a critical market need for faster, higher
capacity disk storage at an affordable price, the
SV7800 and SV6800 IPI-2 controllers are the new
standard for data-intensive applications such as
supercomputing, real-time data acquisition, graphics,

imaging and electronic publishing. And RISC users
will find the SV Series eliminates major disk 1/0
bottlenecks.

For a complete list of features and specifications

on the newest, most remarkable members of the
Xylogics family, the SY7800 and SV6800 controllers,
call or write today.

Your Partner For Performance

Corporate Headquarters:  International Subsidiary:

Xylogics, Inc. Xylogics International Ltd.
53 Third Avenue 2A Cofferidge Close
Burlington, MA 01803 Stony Stratford
(617) 272-8140 Milton Keynes MK11 1BY
United Kingdom
(908) 569444
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A GENTLE
REMINDER ON
THE IMPORTANCE
OF LOOKING

AROUND.

ombinational Testers. Techni- By ALL MEANS, COMPARE. you can place your own hot-bed test
cally speaking, it's no longer To appreciate its performance directly into the 8000 system.
aquestion of ifor whenyou'll  fully, it's only fair to judge the 8000 The 8000 is the only combina-
need one. But which system to by comparable systems: those costing  tional tester with 2,048 fully-hybrid,
choose. much more. - non-multiplexed test
Loyalty may take you first to the The 8000's open ' points. Each node has

a driver/receiver behind
it; each can be used for
either functional or
in-circuit testing. All of
which helps reduce the

manufacturer of your present board  architecture, for example,
testers. Logic should take you further.  can greatly reduce over-
Because the Zehntel 8000 holdsa  all testing costs. Using
number of pleasant surprises foryou  the Functional Interface
—in power, flexibility, and price. Board pictured above,




cost of programming and implement-
ing engineering changes.

The 8000's digital test subsystem
truly warrants the term “high perfor-
mance, with 10 MHz pattern rate,
8Kx4 RAM per node, programmable
slew rates and 10ns programmable
edge placement.

The menu-based, mouse-driven
interface simplifies programming,
with multiple windowing capability.

integrated logic analyzer and

-
graphic quality analysis tools. FREE REMINDER PAD 1
A GENTLE REMINDER For your free notepad, !
WHERE TO LOOK. call (800) 457-8326 or |
o T . : i |
For complete information : . ‘Tttiﬁ: your bdusmedss N
on the Zehntel 8000, call or iy s 4 carc herean \sen 10: |
write today. To help, we'll —— SADYN
send you a specially-created reminder | U006 Gelands Drive |
pad for your desk, inspired by the [y 1980 Walnut Cresk, CA 94598 }
8000’s elegant industrial design. L EEOa®
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Essentials for
effective EMII/EMC evaluation and
quality product development.

Iimpulses, ESD, spike, burst, and voltage dips and surges are unwanted signals that can cause momentary malfunction and,
in some cases, permanent damage to the electronic products you manufacture.
Our simulators, sensors, power line detectors and components allow you to find, reproduce and contain various types of
electrical noise to aid you in designing and building more reliable and trouble-free products that are noise-resistant.

Contact us now for specific details.

Corresponding to IEC PUB 801-2

HIGHLY REPRODUCIBLE ESD TESTING

ELECTROSTATIC DISCHARGE SIMULATOR
MODEL ESS-630A

Features

The TC-815 discharge gun (optional) enables the system to conduct ESD simulation
corresponding to IEC standard publication 801-2(first edition).

Equipment summary

ITEM Model ESS-630A With TC-815

Output voltage 0.2 — 30kV (0.2 ~ 10kV, 0.5 — 30kV, Range selectable)

Polarity Positive and negative

Energy storage capacitor 150pF £ 10%

Discharge resister 150Q £5%

Charging resister 100MQ £10%

Rise time of the di 5ns £30% at 4kV
SINGLE, COUNT, REPEAT and 20/S (20 discharges

Operating mode per second, activated for approx. § sec with each
depression of the trigger switch)

FCC

CISPR

VCCI

NEW DIAGNOSTIC TOOL FOR EMI DETECTION

EMI NOISE SENSOR

MODEL FVC-1000/FVG-30

Features

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

equipment.

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

equipment,
3. For each classified frequency band based on the FCC, VDE, VCCI and CISPR
standards, the FVC series measures electric field strength and magnetic field
strength individually, which are potential sources of EMI.
4. An electric near field probe and a magnetic near field probe of high sensitivity
are funished as standard accessories.

Equipment summary

FVC-1000 FVC-30
30MHz~ 88MHz 100 KHz~500KHz
B8MHz~ 216MHz S00KHz~ 3MHz
218MHz~ 470MHz 3MHz~ 10MHz
Frequency range | 7oz ~1000MHz 10MHz~ 30MHz
¥ Simultaneous 4 spectra # Simultaneous 4 spectra
measurement
Display 20-point LED bar graph display | 20-point LED bar graph display
for each frequency band. for each frequency band.

NOISE LABORATORY CO.,LTD.
10-18, 1-CHOME, HIGASHIIKUTA, TAMA-KU, KAWASAKI CITY, KANAGAWA PREF 214 JAPAN

TEL (044) 933-6411 FAX (044) 9324673

P
=
=
=
=
=

D

SE.

NOISE L.ABORATONV Co., LTD.
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PRODUCTS TO WATCH

DATA TRANSLATION DELIVERS REAL-TIME FRAME GRABBING FOR THE PS/2

Real-time image capture for desktop publishing and scientific image pro-
cessing has arrived for IBM Corp.'s Personal System/2. The vehicle is
Data Translation Inc.'s QuickCapture frame-grabber card and interface soft-
ware. The Marlboro, Mass., company claims it got to market first by designing
a custom chip to solve the size and power problems posed by the PS/2 and
its Micro Channel architecture. Images can be displayed on any RS-170 RGB
analog monitor, with 256 shades of gray, or in 256 colors when using an
available look-up table that applies false colors to monochrome images.
Display resolution is 640 by 480 pixels. After capture, images can be export-
ed to TIFF, PCX, or DT-IRIS files for use in other software programs such as
Bioscan Inc.'s Optimas for scientific image processing. QuickCapture sells for
$2,595 and is available now. O

NCR GOES AFTER THE ETHERNET MARKET WITH A 32-BIT CONTROLLER CHIP

thernet chip makers will be up against a formidable new competitor when

NCR Corp. unveils two ICs this month: a 32-bit Ethernet controller and a
twisted-pair transceiver. NCR claims its 92C28 is the first single-chip Ethernet
controller to support both 16- and 32-bit data transfers. In the 16-bit mode, it
provides about 20% better data throughput than popular 16-bit Ethernet chips
while providing twice the performance in a 32-bit mode, say spokesmen at
the company’s Microelectronics Division in Fort Collins, Colo. The 92C28 aiso
supports new IEEE 802.3 standards for layer management. The NCR 92C02
‘ransceiver chip also meets draft standards developed by the |[EEE's 10BaseT
committee for unshielded, twisted-pair phone lines. Both chips are available in
sample form this month, with production set for June. In 5,000-unit quantities,
the 92C28 sells for $35, while the 92C02 is priced at about $15. O

CIPRICO OFFERS A BOARD-LEVEL CONTROLLER OPTION FOR MULTIPLE-DISK SYSTEMS

Original-equipment manufacturers who need to centrol multiple disk drives
can now add standard-interface, board-level products to their list of op-
tions. Ciprico Inc.'s Rimfire 6600 parallel disk-array controllers are the first
board-level products to use the SCSI-2 host interface, claims the Plymouth,
Minn., company. The Rimfire 6600 controls up to five industry-standard ESDI
drives connected in parallel. In a typical five-drive configuration, four drives
store data and the fifth is a parity drive that stores information that can be
used to recover data and continue operation if one of the four data drives
fails. The parity information can also be used to regenerate data on a drive
replacing a failed drive. The mean-time data availability of the five-drive array
can exceed the life expectancy of most computer systems. Customer ship-
ments of the Rimfire 6600 will begin in August. The single-piece price for
OEMs is $5,995. O

ROCKWELL'S 2,400-BIT/S MODEM CUTS CHIP COUNT AND POWER REQUIREMENTS

Makers of modem cards for laptop computers can cut chip count on their
products and attain less than half the power consumption of present solu-
tions with Rockwell International's RC224AT 2,400-bit/s modem chip. Based
on the Newport Beach, Calif., company's MicroDSP CMOS microcontroller,
the RC224AT is fabricated in a 1.6-um CMOS process. It implements the
CCITT V.22bis standard and replaces the six components needed in previous
solutions. Besides delivering its power savings with a 305-mW operating
mode and 37-mW standby mode, the device incorporates on-chip a built-in
UART, a serial interface, and a complete AT command set. Available now, the
RC224AT costs $28 each in 10,000-unit quantities. O

am |
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One small step for PQFPs.
One giant step for service

Introducing the right technology at the
right time—our two-piece Micro- Pitch
sockets for JEDEC plastic quad flat
pack ICs.

Our patented low-profile (.400")

PQFP as easy as 1-2-3.
.025" centerline Micro-
Pitch sockets ease hand-
ling, automate readily.
High-speed contacts pro-
vide oxide cleaning wipe

. . action, 200 grams normal
M‘“O'th sockets are a “?markably force for positive mating.
simple, safe way to mount high-speed, Footprinton .075" x 100"

high-performance PQFPs. And their
simplicity—in engineering, and in the
minimum use of material—brings them
to you at a remarkably low price.

three-row grid.

. r‘”‘s ”’[/{ﬁr{. ﬂ, ) \“‘\\“l\l\l\}\\\\

~

AMP is a trademark of AMP Incorporated.



and manufacturing.

The cover aligns IC leads for easy
insertion into the base. It also protects
the kads during handling. In fact,
your PQFP supplier can insert chips
into covers at his site, and send com-
pleted units to you. Result: hands-off
installation.

Our high-speed tin-plated contacts
provide .020" to .030"’ of contact
cleaning wipe during insertion, and a
normal mating force of 200 grams on
each contact. Very positive engagement.
And just the kind of quality engineer-
ing you can count on from AMP.

Micro-Pitch sockets have been
designed with automation in mind,
as well. They’re fully polarized cover-
to-base, and base-to-board, and com-
patible with vacuum pickup, for fast
robotic implementation.

With today’s chip costs, and with
the high quality and low installed cost

AMP is known for, this is one option
you'll want to pick up. Fast.

For technical literature and more
information, call the AMP Product
Information Center at 1-800-522-6752
and ask about Micro-Pitch Sockets.
AMP Incorporated, Harrisburg, PA
17105-3608.

ANIP Interconnecting ideas
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Steel, Style & Silicon.

Distributorless Ignition Chip

Electronic Instrument Cluster

Kevless Entry

Chip contains EEPROM super

ASICs have become an integral part of
today’s automotive products.

Improving performance.
Increasing reliability.

Enhancing driver safety and conveni-
ence In ways unimaginable just a few
years ago.

In this very demanding industry, on
the most unforgiving proving grounds,
NCR has earned an enviable reputa-
tion for first-pass success, responsive
service and high quality.

‘Today, we have a solid track record of
successful ASIC programs with major
U.S. automotive corporations span-
ning initial design to high volume
production —including “Just In Time”
delivery and dock-to-stock QA
programs.

©1989 NCR Corporation. Design Advisor, Design Synthesis and DesignSim A&D are trademarks of NCR Corporation.
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And NCR design tools are becoming
the choice of fast-track ASIC design-
ers. With NCR Design Synthesis]"
Design Advisor expert system and
DesignSim™ A&D, designers can
spend more time creating, less time
bogged-down in minute details.

'Io kick the tires on our automotive,
commercial and military ASIC
libraries, call today: 1-800-334-5454.

NCR Microelectronics, 1700 South
Patterson Blvd., Dayton, Ohio 45479,

Creating value



[ PROBING THE NEWS

THEY’RE FASTER, THEY’RE DENSER, AND
THEY’RE HERE: 80486 AND 68040 DEBUT

APRIL 1989 |

Intel and Motorola microprocessors promise new power for desktop computing

SAN JOSE, CALIF.
They’re here. The eagerly awaited next-
generation microprocessor chips from
the two titans—Intel and Motorola—are
about to square off in the unending war
of the complex-instruction-set computer
processors. The new combatants are the
20486 from Intel Corp. of Santa Clara,
Calif., and the 68040 from Motorola Inc.
of Austin, Texas. Intel will roll out the
80486 in Chicago at the Spring Comdex
show April 10 to 13 even as Motorola rep-
resentatives travel the country telling
customers about the 68040’s architecture.
The market for the chips is enormous
and growing. By 1992, $1.6 billion worth
of 32-bit CISC microprocessors will be
sold, predicts Dean McCarren, an analyst
at In-Stat Inc. of Scottsdale, Ariz.,
against $684 million in 1989. Driving the
growth is an insatiable demand for desk-
top computers. Another analyst, William
Lempesis of Dataquest Inc. in San Jose,
estimates that worldwide shipments of
DOS-based machines hit 11.6 million units
in 1988, 26% more than the 9.2 million
shipped in 1987. Though the 1989 growth
rate will be slower, he says, it will still
represent a sizable and growing market.
The new contenders for that market
have much in common. In fact, Michael
Slater, editor and publisher of the indus-
try newsletter Microprocessor Report,
believes that there is no major difference
between them. Both chips are faster and
denser than their predecessors—the
80486 two to four times as speedy, the
68040 three times as fast. Both are com-
pletely binary-compatible with the previ-
ous models. And both integrate more
functions on-chip than the earlier parts,
adding cache and a floating-point proces-
sor. Compatibility with the 80386 and the
68030 means that the installed base of
software will work on new systems built
with the higher-performance chips. But
taking full advantage of this higher per-
formance means waiting for more power-
ful operating systems.
THIS YEAR. Intel’s Claude Leglise, director
of marketing at the Microcomputer Divi-
sion, says the 80486, in 25- and 33-MHz ver-
sions, will be in production this year and
will cost $950. Today’s 33-MHz 80386 sells
for $367. Sources close o Motorola say that

pricing and availability of the 68040 will be
announced in the third quarter, along with
more detailed specifications such as clock
speed and cache size.

To a great extent, the design of both pro-
cessors is dictated by the vast installed
base of hardware and software. The chips
must provide a significant performance
boost over the previous generation yvet be
completely binary-compatible to gain mar-
ket acceptance. Part of the performance
boost can be credited to the latest 1-um
CMOS manufacturing processes used. But
the architectures help too.

In designing the 80486, Intel used re-
duced-instruction-set-computing tech-
niques, such as reducing clocks per in-
struction. “We evaluated the 386 compil-
ers to determine which instructions were
being used more frequently,” says Leg-
lise. “We improved the microarchitecture
of the [new] chip so that instructions such
as Add, Substract, Load, and Store all ex-
ecute in one clock cycle.”

The 80486 sports 8 Kbytes of instruction
and data cache, sufficient for most systems
built with the 25- or 33-MHz chips, he says.
With most DOS and OS/2 applications, the
user will experience a hit rate on the order

of 92%, says Bill Rash, Intel’s marketing
manager for advanced 32-bit microproces-
sors. Intel also squeezed in a floating-point
coprocessor that is binary-compatible with
the 80386's floating-point processor. Like
the 68040, the 80486 has an on-board memo-
ry-management unit equivalent to Intel’s
80385 MMU. Its proven l-um process per-
mitted Intel to jam a million transistors on-
chip and make the new elements possible.
FEWER CLOCKS. For the 68040, there also
is much more pipelining so that the aver-
age number of clocks per instruction will
drop, says Slater. The chip boasts more
parallelism—the bus controller, for ex-
ample, runs in parallel with the central
processing unit. “Now the 68040 CPU can
be accessing the data or instruction cache
while the bus controller is fetching new
data and instructions from random-ac-
cess memory,” says Jack Browne, direc-
tor of marketing at Motorola. On-board
cache memory is also boosted with such
features as the four-way associative
cache. This provides a higher hit rate
than other cache implementations.

The Motorola part—at 500 mils on a side
slightly larger than the 300-mil 68030—
houses 1.2 million transistors, says
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Browne. Its floating-point unit conforms
with IEEE-754 and is compatible with Mo-
torola’s 68882 floating-point math coproces-
sor. Also, the chip’s integral MMU sup-
ports demand-page and real-time operating
systems, and large cache.

Besides providing the same single-pro-

cessor functionality, both companies
seem to be eyeing multiprocessor applica-
tions. Both chips sport new hardware
mechanisms dedicated to multiprocess-
ing, such as multiple cache coherency.
With so many similarities and so few dif-
ferences, the chips might as well be
twins. ‘““The main difference between
them is that the 80486 runs DOS [the op-
erating system for IBM Corp. PCs] and
the 68040 runs [Apple Computer Inc.’s]
Macintosh 0S,” says Slater.
SOFTWARE WALL. But operating-system
software is the burden a processor must
bear, and nowhere is that more true than
for the 80486 and DOS. “DOS software is
constrained by the 1-Mbyte total address-
ing range of the 8088,” the class of micro-
processors for which DOS was written,
says Slater. “Of this, the user can access
only 640 Kbytes because of the way IBM
divided up the address space—a crippling
limitation.” This segmented address
space is a nightmare for software devel-
opers. The 80386 gets rid of these limita-
tions in native mode, but DOS does not
run in native mode on the 80386—it runs
DOS programs in 8086 mode. Thus, the
DOS operating system is inadequate even
for the 80386—and will certainly be inade-
quate for the 80486.

IBM will bring up the 0S/2 operating
system on 80386- and 80486-based sys-
tems and use this to compete more direct-
ly with the Macintosh, predicts John Ros-
si, vice president at the investment firm
of Alex Brown & Sons in San Francisco.

Actually, though, the Macintosh is in
no better position to take advantage of
the 68040 than the PC is with the 80486,
says Dataquest’s Lempesis. The Macin-
tosh isn’t even making full use of the
68030, since its operating system does not
have true multitasking capability, though
Apple is working on this.

Nevertheless, buyers are putting down
good money for PCs with higher-perfor-
mance CPUs, and there is no sign that
they will stop. When systems containing
the 80486 and 68040 begin appearing on
the market—late this year and early in
1990 for the 80486—the asking price is
likely to be high. Browne predicts 68040-
based systems will sell for $7,000 to
$15,000. And analyst McCarren of In-Stat
believes an 80486 system will go for just
under $10,000.

Such price tags will likely attract only
power users and those with network-
server applications. But they offer desk-
top PCs every bit as powerful and funec-
tional as Unix-based engineering work
Lstations. ~Jonah McLeod
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U.S. RETURNS TO DRAMS—
SLOWLY AND CAREFULLY

WASHINGTON
RAMs—you can’t live with them and
you can’t live without them.

U. 8. semiconductor companies bailed
out of the dynamic random-access-memo-
ry business in the mid-1980s because of
sharp price competition and outright
dumping by foreign manufacturers. They
couldn’t live—indeed, stay alive—making
DRAMs. But their customers, whose ap-
petites for memory kept growing,
couldn’t live without them.

Buyers say they were “held hostage”
by foreign suppliers throughout the
DRAM shortage of 1987 and 1988, and be-
moan the loss of domestic DRAM suppli-
ers. Now, sobered and strengthened by
their trials, the two groups are working
together in an effort to reestablish large-
scale DRAM manufacturing in the U. S.

It all came together in March. Within
weeks of each other, the Semiconductor
Industry Association and the American
Electronics Association announced ef-
forts to encourage U. S.-based DRAM
production; a California startup called Al-
liance Semiconductor Corp. announced it
would be manufacturing 1-Mbit DRAMs
in volume later this year at a fab leased
from AT&T Co.; Micron Technology Corp.
announced it would double its DRAM ca-
pacity by mid-1990; and Motorola Inc. de-
clared that its new fabrication line is now
cranking out production quantities of
1-Mbit chips in Mesa, Ariz.

Why now? Industry insiders say that
everything finally clicked after nearly
two years of behind-the-scenes negotia-
tions. Early in March, the SIA board of di-

rectors said it would develop a plan and
structure for the formation of coopera-
tive ventures for large-scale DRAM pro-
duction, and encourage their formation.
Less than two weeks later, the AEA and
SIA together issued a letter inviting inter-
ested member companies to step forward.
The groups say they expect at least one
and perhaps as many as three DRAM-
building alliances to be formed.
PRICE CRASH? But not everyone is tick-
led by the prospects of a sudden boost in
worldwide DRAM manufacturing capaci-
ty. “There’s plenty of fear out there that
DRAM prices are going to come crashing
down precipitously,” says Michael Gum-
port, an analyst with Drexel Burnham
Lambert who follows the DRAM market.
The spot-market cost of a 1-Mbit DRAM
held steady at around $18 for for the last
two quarters, he says, and he predicts a
gradual slide to about $15 in June and $11
by the end of the summer. Production
costs are about $4 to $5 per chip, he says,
providing a comfortable profit margin.
But if capacity were to suddenly bal-
loon, that margin could grow slimmer,
making it that much more difficult for
startups or new joint ventures to come on
stream without losing their shirts. “It
would be late to get in now,” Gumport
says. The time to plan a return was a year
to two years ago, he adds, and unless a
company already has designs and a facili-
ty in hand, it’s going to miss the boat.
The chip makers say it took two years to
get the DRAM effort under way because
they needed that time to recover from the
earlier DRAM debacle. First came the

Alliance Semiconductor plans to begin producing 1-Mbit DRAMs in this Lee's Summit, Mo.,
facility, which it is leasing from AT&T Co.'s Kansas City Works.
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System complexity...ever increasing, it requires sophisticated
tools for its management. And, as complexity increases, the costs
of flawed design decisions increase with it.

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

What if...you had an casy to use, elegant tool that could
determine the impact of design decisions when they are made,
not weeks or months later?

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

Call 512-474-4526, write to us
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Test the design, not just the end product. \\\\\

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

See us at the Design Automation Conference in Las Vegas, June 25-29.
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+ DSP56001 System Board
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fights: with the Japanese over implementa-
tion of the Semiconductor Trade Accord of
1986; in Congress and at the Pentagon for
the money to establish Sematech, the chip-
manufacturing technology consortium;
and with the AEA over the fair-market-val-
ue pricing scheme used by the Commerce
Department to regulate pricing for Japa-
nese DRAMs.

For their part, the systems companies
that weathered the DRAM shortage found
out what scarcity can do to their bottom
lines. Many are still smarting over having
to pay sharply higher prices for memories.
And they are especially worried about hav-
ing to buy DRAMSs from the same giant,
vertically integrated Japanese firms they
are competing with on the systems level.

It will take more than an industry
agreement to get DRAM production go-
ing again, of course. For one thing, the
new allies will have to cough up some
very serious money: experts estimate
that a single world-class 1-Mbit DRAM
fab would cost $250 million. A 4-Mbit line
could cost $100 million more,

So far, Motorola is the only one of a
crew of major U. S. chip makers that
dropped out of DRAM manufacturing to
return. The company opened its Arizona
fab, called Mos 6, in December and
ramped up to production levels only last
month. A plant at East Kilbride, Scotland,
will also serve the U. S. market. Adam F.
Cuhney, a financial analyst at Kidder
Peabody & Co. in San Francisco, projects
Motorola will crank out between 4 million
and 5 million 1-Mbit DRAMs at the U.S.
plant. Motorola confirms these figures.

AT&T is returning in a different way.

The company is leasing about 130,000
square feet of space in its chip plant near
Kansas City, Mo.—including two Class 10
clean rooms idled since February 1987
when AT&T halted production of 1-Mbit
DRAMs—to Alliance Semiconductor of
San Jose, Calif. Alliance plans to start
producing high-performance 64-Kbit stat-
ic RAMs there this month. As the fab gets
up and running, says company president
and cofounder N. Damodar Reddy, it will
switch over to 1-Mbit DRAMs in the sec-
ond half of the year.
NO HELP. Despite all the talk around the
industry about reestablishing a U. S.
DRAM presence, Alliance hasn’t gotten
any help from other chip firms or from
systems companies. Reddy says he tried
hard last fall to raise venture capital from
a variety of Silicon Valley chip makers
and chip consumers to build a DRAM fab,
to no avail. In the end, he turned to a trio
of unlikely saviors: AT&T, to lease its fa-
cility, and the Missouri state government
and Hallmark Cards for money.

Drexel Burnham’s Gumport says this
kind of opportunistic approach by a small-
er company is “a more logical approach”
than the cooperative ventures being ex-
plored by the trade groups. “The leaders

aren’t all that eager to cooperate with the
have-nots,” he says. “I think it will be
tough to get the full support that you'll
need to make that kind of venture work.”
But Alliance will also have a tough time
of it: ““I think they’re running about a
year late” compared with the company’s
original plan, he says. “It’s yet to be seen
whether they can ramp up production for
a reasonable cost.”

Meanwhile, Micron Technology and
Texas Instruments Inc., the only two
chip-making mainstays not to halt U. S.
DRAM production, have been adding ca-
pacity. Micron is building a third fab that
will eventually double its total DRAM ca-
pacity. The Boise, Idaho, company plans
an 18-month ramp-up to full production.
TI, which last year doubled the capacity
of its Dallas DRAM facility, expects to
spend at least $756 million on equipment
in 1989. -Tobias Naegele

SIMTEK REVIVES
SNOS FOR
NONVOLATILITY

COLORADO SPRINGS
here’s a new contender in the race for
leadership in the 1990s in nonvolatile
semiconductor memory chips. Actually,
it’s an old technology warhorse that most
prognosticators long ago scratched from
the running.

But if two-year-old Simtek Corp. in
Colorado Springs can deliver on its busi-
ness plan, industry watchers may want to
reexamine their betting cards. And they
might want to pay particular attention to
the technology that has been variously
known over the years as MNOS, SNOS,
and SONOS, among other monikers.

Those acronyms stand for metal or sili-
con-nitride-oxide semiconductor technolo-
gy, which has been widely used since the
1970s in small, nonvolatile rewriteable
memories for applications like odometers,
TV tuners, and other consumer gear. In-
deed, according to some reports, 80% to
85% of all nonvolatile memory chips pro-
duced in Japan are built in the nitride-
based multiple dielectric structures. And
because of its natural radiation hardness,
the technology has always been a favor-
ite of the U. S. military.

But the MNOS and SNOS processes
have historically suffered from yield and
reliability problems. In the commercial
markets for high-density parts, the tech-
nology lost out in the 1980s to more di-
rectly CMOS-compatible floating-gate
electrically erasable programmable read-
only-memory technologies.

Now, thanks to improved cell designs
and advances in uniform nitride deposition
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techniques in recent years, Simtek, for one,
believes that SNOS holds potential inher-
ent advantages over floating-gate-based
nonvolatile chip technology. As main-
stream nonvolatile chip densities move to
1 Mbit and beyond, “we’re making our bets
on nitride,” says Richard L. Petritz, Sim-
tek’s chairman and chief executive officer.
The company is now seeing first silicon on
two SNOS devices.

Petritz, a well-known semiconductor

memory veteran, established Mostek Corp.
as a venture capitalist and was that compa-
ny’s first president. He next founded In-
mos International ple, with British govern-
ment funding. Then, in May 1987, he co-
founded Simtek with Gary Derbenwick,
with the help of minority Japanese funding
from Nippon Steel Corp. Derbenwick is
Simtek’s president.
DEJA VU. “Mostek made an impressive
market in the dynamic random-access-
memory business, and Inmos did very well
in static RAMs and was one of the pioneers
in sophisticated fast SRAM design,” Pe-
tritz says. “And I look at Simtek as poten-
tially being that kind of company. Our busi-
ness plan is built around my and Gary’s
feeling that the next great area for expan-
sion in the semiconductor business is non-
volatile memory.”

There are plenty of skeptics, of course.
But if Simtek is right, it could make
SNOS a serious contender not only in non-
volatile memory devices, but for use in
microprocessors and logic chips as well.
It’s a technology that many see becoming
increasingly important as the next decade
unfolds, although the competition will be
heavy [Electronics, March 1989, p. 80].

Simtek hopes to roll out two new SNOS
memory chips by the end of this year that
feature impressive nonvolatile perfor-
mance and density. One—a 64-Kbit non-
volatile SRAM—boasts access times as
low as 35 ns, compared with around 150
ns on today’s fastest commercially avail-
able parts.

The other Simtek chip—a full-function
256-Kbit EEPROM—matches the 70-ns
access times of the fastest parts of this
type available today and leaves the bulk
of 256-Kbit EEPROMs in the dust.

Unlike some floating-gate-based parts,

both Simtek chips are 5-V-only devices.
(Internal 15-V programming voltages are
generated on-chip.) Both are also expect-
ed to match or exceed nonvolatile float-
ing-gate devices in key characteristics
such as retention, endurance, and reliabil-
ity, Petritz says.
SOME UNCONVINCED. Simtek is sure to
meet plenty of skepticism. “There are a
lot of people who have looked into SNOS
and given it up. It's not new, and if it was
easily manufacturable, it would still be in
use,” says Krish Panu, director of mar-
keting for Xicor Inc. in Milpitas, Calif.

Xicor is the industry leader in low-den-
sity 256-to-4-bit nonvolatile RAMs. It re-
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The SNOS technology that Simtek is pushing can be used to implement nonvolatile memories
that compare favorably with other parts in access times and density.

cently began offering samples of a full-
function 1-Mbit EEPROM built in a thick-
oxide, triple-polysilicon, floating-gate-cell
process. Access times on the dense Xicor
part are 250 ns, and the chip sells for
$995. Xicor also offers a 256-Kbit EE-
PROM in the same technology that fea-
tures 120-ns access times and sells for $70

SNOS and MNOS processes
must overcome yield
and reliability problems

to $80 in volume [Electronics, May 12,
1986, p. 30].

Nevertheless, a small but growing
number of chip houses are taking re-
newed interest in SNOS. Japan’s Hitachi
Ltd., for one, offers both 64- and 256-Kbit
SNOS EEPROM parts commercially,
though they are not as fast as the
planned Simtek 256-Kbit chip. Microchip
Technology Inc. in Chandler, Ariz., has
“started to look at SNOS for a 256-Kbit
EEPROM,” says marketing vice presi-
dent Rahul Sud, after earlier scrapping
the technology in favor of a floating-gate-
based 256-Kbit EEPROM. The latter chip,
which only recently came out in sample
form, offers 150-ns access times.

At Simtek, engineers note that the
quick access times on their first two de-
signs actually owe more to clever circuit
design than to the underlying SNOS. But
as parts get denser and device geome-
tries shrink, the nitride technology has
advantages that they believe will become

— 1
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more and more important.

Unlike floating-gate parts—which
store charge in a continuous conduction
band on a polysilicon gate between two
insulating oxide layers—an SNOS memo-
ry cell stores electrons in traps on a ni-
tride insulator. This means that an SNOS
cell is not susceptible to catastrophic
blow-out, as are floating-gate-based cells.
These can lose all their charge through a
pinhole in an oxide, says Klauss Dimmler,
project manager for Simtek’s 256-Kbit
EEPROM design.

SNOS also enjoys a related advantage

in testability, he contends. “It’s impossi- |

ble to predict exactly when [a floating-
gate part] is going to blow.” But by using
the same kind of margin-mode testing
commonly done on DRAMs and SRAMs,
“you can be 100% certain that an SNOS
device will last in the field for as long as
you've tested it for,” Dimmler says.
SMALLER CELLS. Another SNOS advan-
tage is relatively small cells, according to
Petritz. The company won’t provide cell
or chip dimensions for its first two parts,
the STK 28C256-70 EEPROM and the STK
10C68A nonvolatile SRAM. But for com-
parable design rules, Dimmler says, Sim-
tek memory-cell sizes are “‘pretty much
halfway between” those of flash and con-
ventional full-feature floating-gate EE-
PROM parts.

The first two Simtek parts are de-
signed with conservative 1.9-um geome-
tries, but the technology is easily scal-
able, adds Petritz. ‘“We see no problems
in going to 1 Mbit, 4 Mbits, and on up.”

One thing that remains to be seen is

whether the Simtek technology is manu-
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facturable at yields high enough to make
it cost-competitive. Simtek is using Orbit
Semiconductor Inc. in Sunnyvale, Calif.,
as a foundry for prototype circuits, and
company executives say they’ve seen
good results on first-run silicon delivered
last month. Petritz says Simtek hopes to
build its own “minifab” for development
and limited production in a few years.
Simtek also hopes to close by the end of
June ‘“‘a modest-size” second round of

funding with U. S. venture-capital firms,
Petritz says. One of them is Centennial
Funds in Denver, where general partner
Mark Dubovoy says his firm is “very in-
terested. We’ve had a number of sanity
checks, and people seem to be getting
more and more confident that the process
and design are sound and will work. And
if you believe that, then it becomes an ex-
ecution game. [ think they’ve got a shot
atit.” —-Wesley R. Iversen

A NEW LOOK FOR FIBER:
PLASTIC REPLACES GLASS

YONKERS, N. Y.
Fiber—optic Ethernet was long consid-
ered a costly solution appropriate only
for local-area networks that need a high
degree of security or noise immunity. But
now it’s getting an infusion of technology
that will let these nets compete on a cost-
per-node basis with unshielded, twisted-
pair telephone wiring.

Fiber’s new look results from three
parallel developments. First, the Yonkers
laboratory of Codenoll Technology Corp.
has fabricated fast, light-emitting diodes
powerful enough to drive a passive Eth-
ernet hub that splits signals optically.
This passive-hub technology eliminates
the need for electronic components in the
hub and that, in turn, delivers significant
cost savings, says Steve Anderson, Co-
denoll’s engineering vice president for
component technology.

Second, costs can be further reduced
by using plastic fiber instead of glass as
the transmission medium, and strides are
being made in bringing plastic technolo-
gy up to snuff. Besides being less expen-
sive than glass cable—and copper, too—
plastic fiber saves on installation costs
because of its easy-to-handle connectors,
says Anderson. Third, the final set of

questions surrounding a fiber Ethernet
standard should be resolved by the IEEE
10BaseT committee this year.

But don’t expect an avalanche of plastic-
fiber Ethernet installations anytime soon.
Commercial products will not become avail-
able for one or two years, says Frederick
Scholl, Codenoll’s senior vice president.
When they do, Scholl expects an installed
plastic-fiber system based on a passive-star
topology to cost 30% to 50% less on a per-
node basis than the twisted-pair competi-
tion. Installed twisted-pair prices now are
$500 to $700 per node, depending on the
vendor and number of nodes.

Codenoll’s biggest breakthrough is its
red-light, edge-emitting LED display.
Fabricated of layers of aluminum-galli-
um-indium phosphide and gallium arse-
nide, the LED emits light from its edge
rather than its surface. This configura-
tion makes lightwave coupling to the
plastic fiber easier. The LED’s 100 uW of
power is enough to drive a passive-star,
plastic-fiber system without amplification
in the hub. Just as important, says Ander-
son, the device’s switching time is 5 ns,
against 20 to 50 ns for other LEDs power-
ful enough to drive passive-hub, plastic
LANs. The device must switch that fast
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eliminating electronics in the hub.

SOURCE: CODENOLL TECHNOLOGY CORP

All-optical devices, such as Codenoll’'s mixing-rod star coupler, cut Ethernet costs by

in order to deliver Ethernet’s 10-Mbit/s
data-transmission speed.

Even though “we’ve shown that plastic
fiber can be used at high switching speed
and power,” says Anderson, the company
is not ready to start churning out produc-
tion volumes. Fine-tuning is also needed
for the lightwave coupler in the hub, says
Scholl. But both technologies are well
along the development path.

The main remaining challenge is to ex-
tend the maximum distance between hub
and node to the 100 meters offered by
twisted-pair Ethernets. This is not now
possible because of the high attenuation
factor of plastic fiber. Codenoll is already
running an 80-m Ethernet, and small im-
provements in any one of a number of ar-
eas—including cable attenuation and re-
ceiver sensitivity—will make the 100-m
radius a reality, according to Anderson.
The technology would support at least
seven nodes per hub.

Still, even after the plastic-fiber tech-

nology problems are solved, not everyone
is bullish about the technology’s pros-
pects. “The electricians who deal with
wiring plants are very comfortable with
using twisted-pair, but they have an un-
certainty factor—a fear factor—with fi-
ber,” says Albert Bender, chairman of Fi-
berCom Inc. in Roanoke, Va. “Even if
they are equal in cost, I think twisted-pair
would win all ties.”
VOTE COMING. On the standards front,
the IEEE subcommittee formulating the
specification for Ethernet running on fi-
ber-optic cable should have a draft ready
for a vote by November, says Doug
Ruby, director of marketing for Chipcom
Corp. The Waltham, Mass., company is a
proponent of an active-star topology, for
which the 10BaseT committee will recom-
mend standards. It will also set standards
for the passive-star topology.

Although the passive-star topology has
the advantage of eliminating electronics
in the hub, it also has a down side, says
Ruby. In particular, it requires that Eth-
ernet’s collision-detection function—the
means of sensing that two messages
have been simultaneously received—
must be implemented at each node. The
active star, on the other hand, imple-
ments collision-detection in the hub. This
is a more cost-effective solution, says
Ruby, because the cost of collision-detec-
tion electronics is shared by the nodes
connected to the hub.

Like FiberCom, Chipcom is shying
away from head-to-head competition be-
tween plastic fiber and twisted-pair Eth-
ernet. “Glass is there for a reason,” Ruby
says, noting that its low power attenua-
tion translates into greater run lengths
and more nodes than can be achieved
with copper-based transmission media.
“We see the market growing really
quickly,” he says, “but for large net-
works, not small ones.” -Jack Shandle
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LANVMBDAS RUGGED LOW NOISE LRSS

ONLY LAMBDA
HAS TESTED AND PASSED
MIL-STD-810C.

Now Three New LRS: 20W, 35W, 60W.

W3
- G :5’ ﬂ
The LR Series is designgdt\op e k)
the following tests in accordamng )
with MIL-STD-810C.

BEY  LowPressure—
Method 50041, Procedure |

-4 ' High Temperature—
s ¥ e Method 5011, Procedures | and I
' Low Temperature—

Method 5021, 2rocedure |

Temperature Shock—
Method 5031, Procedure |

Temperature-Altitude—
Method 5041, Procedure | Class 2
(~10°C Operating)

Humidity—

Method 5071, Procedure |
Fungus—
Method 5081, Procedure |

Vibration— S
Method 514.2, Procedures X and X|
Shock—

Method 516.2, Procedures | and lll
EMI—

Conductea EMI conforms to FCC Docket 20780 Class A. and MIL-STD-461A Notice 4iae .
power leads. Also conform to VDE 0871 Class A *
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LR r
SERIES:

Proven environmental capability can make
the difference between success or failure
of electronic equipment in the rugged op-
erating conditions found in some industrial
applications. Such conditions tend to be
less arduous than those found in some
military applications, but can be similar in
character to the conditions defined in MIL-
STD-810C at some time during product
life. Operating conditions vary, and the
circumstances are often difficult to predict
for each location. Similarly, shipping, han-
dling and on site storage can prejudice
long term reliability if the integrity of
the power supplies has been affected by
adverse environmental factors.

THE LR SERIES SWITCHING POWER SUPPLIES PASSED THE FOLLOWING TESTS:

THE IDEAL SOLUTION FOR

MILITARY AND HIGH GRADE INDUSTRIAL

APPLICATIONS. PROVIDES RELIABILITY
IN RUGGED ENVIRONMENTS.

Lambda introduced the first LR Series
power supply models in 1984. Since then,
a succession of new power levels have
been added. Each time the new models
were tested, and passed MIL-STD-810C
procedures in accordance with the
specifications.

Now, Lambda’s LR Series has been ex-
tended to include three new power levels:
The LRS-49 @ 20 W; The LRS-50 @ 35 W;
The LRS-51 (@ 60W.

The LR Series now has 99 convection
cooled models from 20W to 1.5kW, all
designed for continuous duty from — 10°C
to +71°C operating ambient.

THE LR SERIES FEATURES:

* Up to 3.3 W/u. in.

* MRS filter options available to achieve less
than 2 to 4mV RMS ripple and noise.

* International Input of 95 to 132VAC or
187 to 265VAC, 47-440Hz on most
models.

» Meets UL/CSA/TUV

* MIL-SPEC Construction — Components,
ratings and mounting methods rigidly
specitied by Lambda. Quality Assurance
procedure similar to MIL-I-45208. Refer-
enced to MIL-Q-9858A. Products are
manufactured in ESD controlled facilities.

* Special Assemblies Available — LRA-14,
LRA-15, LRA-17 rack mounting accesso-
ries and custom assemblies available from
Lambda.

* Consult factory for special output voltages.

r

— S

MIL-5TD-810C PROCEDURE

Low Pressure (Method 500.1 Procedure 1)

Units are operated in a chamber simulating 15,000 feet alti-
tude and are operated and checked after one hour. Units are
exposed for one hour prior to check.

High Temperature (Method 501.1 Procedure | & Il)
Units are operated and checked at + 71°C after 48 hours
exposure to this temperature.

Units are also subjected to three 12 hour high temperature
cycles between +49°C and + 71°C. After the third cycle, units
are checked at + 71°C ambient.

Low Temperature (Method 502.1 Procedure 1)
Units are subjected to — 57°C for 24 hours. Temperature is
then increased to 0°C and the units are operationally checked.

Temperature Shock (Method 503.1 Procedure 1)

Units are transferred between two chambers, one at —57°C,
the other at + 71°C. Units remain in each chamber for four
hours. After twenty-four hours, the units are allowed to return
to ambient conditions when a check is carried out.

Temperature — Altitude (Method 504.1 Procedure |
Class 2)

Units are put through the following cycle in accordance with
this test.

| Step Temperature Altitude Unit operation
1a +25°C 40,000 ft. Non operating
1b -62°C Site Non operating
2 0°C Site Operating
3 0°C 10,000 ft.  Operating
4 -10°C Site Operating
5 +25°C Site Operating
| 6 +85°C Site Non operating
| 7 +55°C Site Operating
| 8 +71°C Site Operating
10 +52°C 10,000 ft. Operating
[ 1 + 68°C 10,000 ft. Operating

Humidity (Method 507.1 Procedure )
Prior to starting the test period, chamber temperature is main-
tained between + 20 and + 38°C (+ 58° and + 100°F) with
uncontrolled humidity. During the first two hour period, the
temperature is gradually raised to +65°C. This temperature is
maintained during the next 6 hour period. During the following
16 hour period, the temperature is gradually reduced to

+ 30°C. This 24 hour period constitutes 1 cycle. This cycle is re-
peated 10 times (240 hours) with relative humidity maintained
at 95% throughout all cycles. At the conclusion of the 240
hours of test, and while units are still at 30°C and 95% relative
humidity, the units are operationally checked.

Fungus Proofing (Method 508.1 Procedure 1)

Units are exposed to the spore cultures of the specified fungus
species in an environment capable of encouraging fungus
growth. At end of test, units must not show signs of fungus
growth, deterioration or corrosion.

Vibration (Method 514.2 Procedures X & XI)

Units are secured to the test machine by their normal mount-
ing means and subjected to simple harmonic motion with

an amplitude of 1.0 inch (double amplitude) or 1.5g at fre-
quencies from 5Hz to 200Hz. An operational check is then
carried out.

Packaged units are placed on a bounce machine and bounced
2.0 inches at 284 rpm for three hours (thirty minutes on each
face). Units are tested and inspected for evidence of physical
change.

Shock (Method 516.2 Procedures | & lII)

Units are secured to the shock machine by their normal mount-
ings and subjected to 18 half-sine, 11 millisecond, 15g shock
pulses. An operational check is carried out afterwards.

Units are also tested for crash safety. Again units are secured
to the shock machine by their normal mountings but this time
subjected to twelve half-sine shocks of 30g with 11 millisecond
duration. The mounting attachments are then checked for
failure or hazard.

Conducted Interference (MIL-5TD-461A)

Units were tested according to the procedures laid down under
MIL-STD-461A Notice 4 CE04 for conducted EMI. The units
were found to conform with either output grounded. LRS
power supplies also meet VDE 0871 Class A and FCC Docket
20780 Class A.




LAMBDAS RUGGED LOW NOISE LRSS

THE BENEFITS OF LOW NOISE
WITH THE
ADVANTAGE OF SWITCHERS.

TO ORDER CALL YOUR LOCAL LAMBDA SALES ENGINEER.
Open 8:00 AM to 7:30 PM (East Coast Time).
To contact the direct-factory Lambda Sales Engineer responsible for your account and located in your area, or to contact
Customer Service for price, delivery or placing purchase orders, call as follows:

Canada England,
Il'J“NETAESDTES§XTES » Lambda Electronics High Wycombe, Bucks
; 4125 Cousens St., Lambda Electronics
(Shaded area) & - ‘ St. Laurent Tel: 36386/7/8

1-800-LAMBDA-4 (. 0 4 QuebecHS TV Germany, Achern
(or call 516-694-4200) 4 e AP 1-800-361-2578 Lambda Electronics GmbH
LY : FAX: 514-337.1235 Tel: 07841/5031

In Metropolitan Montreal  Israel, Tel Aviv
514-337-0311 ISLAMBDA ELECTRONICS,

IN WESTERN ) France, Orsay Tel: (03) 493941-2

UNITED STATES =0 Lambda Electronique Singapore
Tel: 6012-1487 NEMIC-Lambda(S) PTE LTE

1'800'LAMBDA'5 ; Japan, Tokyo Tel: 251-7211

S A ADDRESS AL CUSTOMER NEMIC-Lambdak K. Korea, Seoul

CORRESPONDENCE TO: Tel: 03-447-4411 Tl

LAMBDA ELECTRONICS -
515 BROAD HOLLOW ROAD 4 LAMBDA
MELVILLE, NY 11747 » ELECTRONICS

TWX: 510'224'6484 DIVISION ot ‘/-«(n INSTRUMENTS INC.

LED s FAX: 516-293-0519 .




LR SERIES

Switching Power Supplies

SINGLE OUTPUT
[ MAX CURRENT AT PRICE
OPERATING TEMPERATURE OF (A) DIMENSIONS QTY. Qry.
40°C 50°C 60°C 71°C (inches) 1 10 MODEL
F 4.0 32 2.4 2.0 114 X 4V x 4233 $ 158 $ 150 LRS-49-2
7.0 5.6 4.2 35 14 X &'/ X 5'5/3 200 190 LRS-50-2
) 12.0 9.6 7.2 6.0 106 X 4V/3 X 7'3ea 252 240 LRS-51-2 |
a 15.0 13.7 111 5.9 2 X 47k X 6'% 324 308 LRS-52-2
f 25.0 21.5 17.5 10.0 23k x 47 x 8 441 420 LRS-53-2
Y 40.0 34.0 275 19.5 3 x 47k x 11 541 515 LRS-54-2
H 60.0 51.0 41.0 30.0 3% x 475 x 10'% 688 655 LRS-55-2
2 90.0 77.0 61.0 45.0 Ahe x A7) x 1'% 853 812 LRS-56-2
130.0 110.0 90.0 68.0 5 X 47/ X 12 1118 1064 LRS-57-2
180.0 147.0 120.0 83.0 514 x &7/ X 13 1353 1288 LRS-58-2
250.0 200.0 165.0 125.0 65/ x 47/ x 13%5/3; 1647 1568 LRS-59-2 |
4.0 3.2 24 2.0 114 x 4V/5 x 4233 158 150 LRS-49-5
7.0 5.6 42 3.5 114 X 4V x 5'5/3 200 190 LRS-50-5 |
. 12.0 9.6 7.2 6.0 1"he X 4V/3 X 7'%ea 252 240 LRS-51-5 |
a 15.0 13.7 111 5.9 2 X 47 X 6'%a 289 275 LRS-52-5 l
< 25.0 215 17.5 10.0 23 X 47 x 8% 394 375 LRS-53-5
3 40.0 34.0 27.5 19.5 3 x 47k x 11 483 460 LRS-54-5
H 60.0 51.0 41.0 30.0 3% x 47 x 10'4 615 585 LRS-55-5
2 90.0 77.0 61.0 45.0 A7he x 4% x 11 762 725 LRS-56-5
130.0 110.0 90.0 68.0 5 x 47/ x 12 998 950 LRS-57-5 |
180.0 147.0 120.0 83.0 514 x 47/ x 13/ 1208 1150 LRS-58-5
| 2500 200.0 165.0 125.0 65/ X 47/g x 13%5/3; 1470 1400 LRS-59-5 |
I N It
33 26 2.0 1.7 14 x 47/ x 4235 158 150 LRS-49-6
6.0 48 3.6 3.0 11 X 47/ x 55/ 200 190 LRS-50-6
- 10.0 8.0 6.0 5.0 146 X 4V7/2 X 7'3ea 252 240 LRS-51-6
C 135 12.2 9.9 5.2 2 X 47k X 6'%a 289 275 LRS-52-6
" 21.0 18.5 16.0 8.3 23k x 47 x 8 394 375 LRS-53-6
& 35.0 31.0 24.0 17.0 3 x 47k x 11 483 460 LRS-54-6
H 52.0 44.0 36.0 26.0 331 x 47/s x 1014 615 585 LRS-55-6
2 80.0 69.0 54.0 39.0 A7he x 4% x 1'% 762 725 LRS-56-6
110.0 93.0 76.0 58.0 5 x 47/ x 12 998 950 LRS-57-6
150.0 123.0 100.0 70.0 514 x 47/ x 13/ 1208 1150 LRS-58-6
210.0 170.0 140.0 105.0 65k x 47 x 1325/3; 1470 1400 LRS-59-6 |
1.7 1.4 1.0 0.9 14 X 4V x 483/y 158 150 LRS-49-12
3.0 24 18 15 15 x 45 x 5% 200 190 LRS-50-12
= 5.2 4.1 3.1 26 146 X A4Vf32 X 7'3ea 252 240 LRS-51-12
e 7.8 6.8 4.9 2.3 2 X 47/ X 6'a 289 275 LRS-52-12
2 12.5 11.2 9.6 7.2 23 x 47k x 8/ 394 375 LRS-53-12
n 22.0 18.5 15.0 10.0 3 x 474 x 11 483 460 LRS-54-12
H 30.0 26.0 22.0 16.0 334 x 475 x 10'% 615 585 LRS-55-12
2 47.0 41.0 34.0 219 Ahe X &g X 1A 762 725 LRS-56-12 |
- 65.0 58.0 48.0 34.0 5 x 47/5 x 12 998 950 LRS-57-12 |
84.0 69.0 56.0 40.0 514 x &7/ x 13 1208 1150 LRS-58-12
110.0 92.0 74.0 53.0 65/ x 47/ x 1325/3 1470 1400 LRS-59-12 |
1.4 1.1 0.8 0.7 114 X 4V x 4233 158 150 LRS-49-15 1
2.6 2.0 16 1.3 114 X 47/ X 5'5/3 200 190 LRS-50-15
= 4.2 3.3 2.5 2.1 1Mhe X 47/ X 7'3a 252 240 LRS-51-15
= 6.4 5.6 4.0 1.9 2 x 47/ X 6/ 289 275 LRS-52-15
- 10.0 9.0 7.7 5.8 23 x 47/ x 8'% 394 375 LRS-53-15
n 18.0 15.0 12.0 8.0 3 x 47k x 11 483 460 LRS-54-15
H 25.0 22.0 19.0 13.0 33 x 47/g x 10'h 615 585 LRS-55-15
A 38.0 33.0 28.0 17.9 Ahe x 47 x 11/ 762 725 LRS-56-15
- 52.0 46.0 38.0 27.0 5 x 47/ x 12 998 950 LRS-57-15
68.0 56.0 455 32.0 54 x 47/5 x 13 1208 1150 LRS-58-15
90.0 75.0 60.0 43.0 65k X A7/s X 13%5/3 1470 1400 LRS-59-15 |
R IR E—




LR SERIES

Switching Power Supplies

SINGLE OUTPUT

MAX CURRENT AT PRICE
' OPERATING TEMPERATURE OF (A) DIMENSIONS QTY. QTY.
40°C 50°C 60°C 71°C (inches) 1 10 MODEL |
l — e
1.0 0:8 06 0.5 12 X 477 x 4233 $ 158 $ 150 LRS-49-20
2.1 1.7 13 1.0 12 X 477 X 5%/ 200 190 LRS-50-20 \
o 35 2.8 2.1 1.7 1/e X 41737 X 7'3ea 252 240 LRS-51-20 ’
Q 49 43 3.0 15 2 X 4% x 6/ 289 275 LR5-52-20 |
2 7.7 6.9 5.9 4.5 235 x 47/ x 8% 394 375 LRS-53-20 |
h 135 1.5 8.5 55 3 X 476 x 11 483 460 LR5-54-20
H 19.0 16.5 14.0 10.0 33 x 47 x 10 615 585 LRS-55-20 |
3 295 27.0 22.0 13.8 4he x 4% X 11 762 725 LRS-56-20
N 400 36.0 30.0 21.0 5 x 47/ x 12 998 950 LRS-57-20
52.0 43.0 35.0 24.5 5 x 47/ x 13'% 1208 1150 LRS-58-20 \
70.0 58.0 46.0 33.0 656 X 47k X 1325/3 1470 1400 LRS-59-20 |
0.9 0.7 0.5 0.5 114 X 47/ x 4233 158 150 LR5-49-24 |
1.8 14 1.1 0.9 114 X 4752 x 553 200 190 LR5-50-24 |
= 3.0 2.4 18 1.5 16 X 417532 x 7'3%a 252 240 LRS-51-24 |
Q 4.1 36 2.6 1.2 2 X 476 X 6'/ 289 275 LRS-52-24
2 6.5 5.8 5.0 38 23 X 47k x 8'% 394 375 LRS-53-24 {
th 15 95 7.5 45 3 x 4% x 11 483 460 LRS-54-24
H 16.0 14.0 12.0 8.0 33 x 47 x 10'% 615 585 LRS-55-24
= 25.0 22,5 18.5 1.6 47he x 4Tk X 114 762 725 LRS-56-24
N 335 29.0 24.0 17.0 5 x 47/ x 12 998 950 LR5-57-24
44.0 36.0 29.5 205 5 x 4% x 13 1208 1150 LRS-58-24
60.0 50.0 40.0 28.0 656 X 47/ x 1325/3 1470 1400 LRS-59-24 J
0.7 06 0.4 0.4 1 x 4175 x 4233 158 150 LRS-49-28 |
1.6 13 1.0 0.8 1 X 4752 x 5'5/3 200 190 LRS-50-28
= 2.5 2.0 15 1.2 16 X 4177 X 7'3ea 252 240 LRS-51-28
Q 35 3.1 22 1.1 2 x 4% x 6 289 275 LRS-52-28
2 5.7 5.1 4.4 33 23 x 47 x 8'h 394 375 LRS-53-28
[ 9.5 8.5 6.5 4.0 3 x 4% x 11 483 460 LRS-54-28 |
H 14.0 12.0 10.0 7.0 3% x 47 x 10" 615 585 LRS-55-28 ’
2 22.0 20.0 16.0 10.0 4he x 4% X 1'% 762 725 LRS-56-28
N 29.0 25.5 21.0 15.0 5 x 47/ x 12 998 950 LRS-57-28
' 38.0 31.0 255 17.5 5, x 47/s x 13 1208 1150 LRS-58-28 |
52.0 43.0 340 24.0 656 X 47/ X 13250, 1470 1400 LRS-59-28
= = —
0.4 0.3 0.2 0.2 11/ X 475 X 4233, 158 150 LRS-49-48 |
0.9 0.7 0.5 0.4 1 X 4752 X 5'5/3 200 190 LRS-50-48
. 1.5 1.2 0.9 0.7 116 X 4177 X 7'3ea 252 240 LR5-51-48 |
) 2.0 1.7 1.2 0.6 2 X 47 X 6'/a 289 275 LRS-52-48
o 33 2.8 2.4 1.8 23 x 4% x 8'% 394 375 LRS-53-48
in 5.8 5.1 36 2.3 3 x 4% x 11 483 460 LRS-54-48
H 8.2 7.2 6.2 4.2 33/ x 47 x 10"/ 615 585 LRS-55-48
§ ‘ 13.0 12.0 9.5 6.0 A7) x 47k X 114 762 725 LRS-56-48
17.5 15.5 12.5 9.0 5 X 47/ X 12 998 950 LRS-57-48
22.5 185 15.0 10.5 51/ x 47 x 13'/s 1208 1150 LRS-58-48
‘ 31.0 26.0 21.0 15.0 656 X 47 X 1325/3 1470 1400 LRS-59-48 |
Ripple and Noise Specification
MRS SERIES FILTERS with Output Filter
[ — PRICE | Output Ripple |
OMPATI IMENSIONS WEIGHT  QTY. )
| MODEL  POWER SUPPLIES D'E'.'ncheS (Lbs.) a %@ J IESiEog — l el
= _—— — . . \
| MRS-53 LRS-52, 52M, 11546 x 11346 X 1% 6 $63 360 ‘ LR (with MRS Filter)
LRS-53, 53M | 2,5,6Volt Models  2mv | 12mv |
MRS-54 LRS-54 3 x She x 17/e 1 69 65 12,15, 20, 24, 28 amVv ‘ 20mVv
L MRS-55 LRS-55 3% x 'She x 1716 1 74 70 | Volt Models ' J

*Contact factory for 48V special filters.




LR SERIES

Specifications

DC OUTPUT
Voltage range shown in tables.
REGULATED VOLTAGE
regulation, line ........ 0.1% from 95 to 132VAC. 95 to 132VAC or
187 to 265VAC on LRS-49, 50, 51, 57, 58 and
“M" option models. 187 to 265VAC on LRS-59
and “V'' option models.
regulation, load . ....... 0.1% from no load to full load.
ripple and noise ....... 10mV RMS, 35mV pk-pk for 2V models of
LRS-49, 50, 51 and all 5V and 6V models.
(25mV pk-pk for all other 2V models).
15mV RMS, 100mV pk-pk for 12V through 28V
models.
35mV RMS, 150mV pk-pk for 48V models.
temperature
coefficient ..........0.03%/°C.
remote programming
resistance ........... 10000 /volt.
remote programming
voltage ............. volt per volt.
ACINPUT
line .................. 95 to 132VAC, 47-440Hz.

95 t0 132VAC or 187 to 265VAC (user select-
able), 47-440Hz on LRS-49, 50, 51, 57, 58 and
“M'" option models. 187 to 265VAC, 47-440Hz
on LRS-59 only.
power .. .............. LRS-49: 30 watts maximum.
LRS-50: 51.5 watts maximum.
LRS-51: 96 watts maximum.
LRS-52: 137 watts maximum.
LRS-53: 225 watts maximum.
LRS-54: 380 watts maximum.
LRS-55: 515 watts maximum.
LRS-56: 819 watts maximum.
LRS-57: 1100 watts maximum.
LRS-58: 1350 watts maximum.
LRS-59: 1900 watts maximum.
DC INPUT
145vDC > 10%. (260 to 370VDC for LRS-49, 50, 51, 57, 58, 59 and
"M’ and "V’ option models.)
EFFICIENCY
50% min for 2V model of LRS-49. 55% min for all other 2V models. 65%
min for 5V and 6V models of LRS-49. 67% min. for 5V and 6V models of
LRS-52. 66% min for 12V and 15V models of LRS-49. 68% min for 5V
and 6V models of LRS-50. 70% min for 5V through 15V models of
LRS-53, 54; 12V and 15V models of LRS-50; 20V through 48V models of
LRS-49. 73% min on 5V and 6V models of LRS-51; 20V through 48V
models of LRS-50. 75% min for 5V and 6V models of LRS-55, 56, 5V
throuﬁh 15V models of LRS-57, 58, 59; 12V and 15V models of LRS-51;
12V through 20V models of LRS-52; 20V through 48V models of LRS-53,
54. 77% min for 12V through 20V models of LRS-55, 56. 78% min for
20V through 48V models of LRS-51; 24V through 48V models of LRS-52.
80% min for 20V through 48V models of LRS-57, 58, 59; 24V through
48V models of LRS-55, 56.
OVERSHOOT
No overshoot at turn-on, turn-off or power faiture.
OPERATING TEMPERATURE RANGE
Continuous duty —10°C to + 71°C with suitable derating above 40°C.
Guaranteed turn-on at —20°C.
STORAGE TEMPERATURE RANGE
—55°C to +85°C.
OVERLOAD PROTECTION
ELECTRICAL
External overload protection, automatic electronic current limiting circuit
limits the output current to a preset value, thereby providing protection
for the load as well as the power supply.
THERMAL
Self-resetting thermostat.
FUSING
Line fuse removes the power supply from the line if a short occurs in the
input circuitry.
OVERVOLTAGE PROTECTION
Overvoltage protection is standard on all models. If output voltage
increases above a preset level, inverter drive is removed.
COOLING
All units are convection cooled. No fans or blowers are needed.
IN-RUSH LIMITING
The turn-on in-rush current will not exceed 40 amps peak from a cold
start. (1)3 amps on LRS-49, 50. 19 amps on LRS-51. 50 amps on LRS-57,
58, 59.
DC OUTPUT CONTROLS
Simple screwdriver adjustment over the entire voltage range.

INPUT AND OUTPUT CONNECTIONS
Alt input, output, sensing, and remote on/off connections for LRS-49, 50,
51, 52 and LRS-53 are made through barrier strip terminals. All input,
sensing and remote on/off connections for LRS-54, LRS-55, LRS-56,
LRS-57, LRS-58 and LRS-59 are made through barrier strip terminals. DC
output connection is made through heavy duty threaded bus bars.
MOUNTING
Two mounting surfaces and two mounting positions on LRS-52, 53, 54.
One mounting surface and one mounting position on LRS-49, 50, 51, 55,
56, 57, 58, 59.
POWER FAILURE
2V, 5V and 6V models will remain within regulation limits for at least 16.7
msec. after loss of AC power when operating at full load, V max, and
105VAC input at 60Hz. (105 or 210VAC for LRS-49, 50, 51,057, 58 and
“M" option models. 210VAC at 60Hz for LRS-59.)
REMOTE SENSING
Provision is made for remote sensing to eliminate the effects of power
output lead resistance on DC regulation.
REMOTE TURN-ON/TURN-OFF
Provision is made for digitaily controlled remote turn-on, turn-off (TTL
Compatible).
FUNGUS PROOFING
All units are inherently fungi inert.
MILITARY SPECIFICATIONS
The LR Series is built in Lambda factories to quality and inspection
procedures which are similar to MIL-I-45208. The LRS-49, 50 and 51 are
ﬁending approval of environmental testing. The remainder of the series

as passed environmental testing in accordance with MIL-STD-810C.
1) Low Pressure — Method 500.1, Procedure I.
2) High Temperature — Method 501.1, Procedures | and Ii.
3) Low Temperature — Method 502.1, Procedure .
4) Temperature Shock — Method 503.1, Procedure I.
5) Temperature-Altitude — Method 504.1, Procedure |.

Class 2 {—10°C Operating).

6) Humidity — Method 507.1, Procedure .
7) Fungus — Method 508.1, Procedure I.
8) Vibration — Method 514.2, Procedures X and XI.
9) Shock — Method 516.2, Procedures | and ill.
EMI
Conducted EMI conforms to FCC Docket 20780 Class A, and MiL-
STD-461A Notice 4 CEO4 for power leads. LRS-57, LRS-58, LRS-59, and
“M" and "V’ option models also conform to VDE 0871 Class A.
PHYSICAL DATA

Package Lbs. Lbs. Size
_Model Net Ship Inches
LRS-49 134 23/s 12 % 475 x 485,
LRS-50 1'% 2'/2 12 x 4752 x 55/
LRS-51 2 3 1Mhe X 4732 X 7'3/ea
LRS-52 2'a 3 2 x 47fs X 6'a
LRS-53 3 4'fs 23 X 47/ x 8'/2
LRS-54 6'/ 7% 3 x 4% x 1
LRS-55 7 814 33/ x 47/s X 10'/2
LRS-56 8'/2 10 4’he X 47/ X 11'12
LRS-57 102 12 5% 4% x 12
LRS-58 12'4 14 S5'2 x 47/s x 13'%
LRS-59 16/ 19 65/ X 47/s x 13%/52
OPTIONS
AC Input
Add For Operation
Suffix? at: Price
—V (LRS-55, 56 only) 185 t0 265VAC 12%
47-440Hz
—M {LRS-52, 53, 54 only) 95 t0 132VAC or 12%
187 t0 265VAC,
47-440Hz

(customer selectable)
' Add Suffix after package number, i.e.: LRS-55V-5, LRS-52M-5.
ACCESSORIES
Rack Adapters (LRA-14, LRA-15, LRA-17) and cable system available.
FINISH
Grey, Fed. Std. 595, No. 26081.
GUARANTEED FOR S YEARS
Five year guarantee includes labor as well as parts. Guarantee applies to
operation at full published specifications at end of 5 years.
R /CSA
UL Recognized. CSA Certified. LRS-49, 50, 51, 57, 58, 59 under
evaluation.
TUV LICENSED
1107220 and 220 input versions. LRS-49, 50, 51 under evaluation.




CONSUMER
A WAY TO EASE REMOTE-CONTROL PANIC

FREIBURG, WEST GERMANY

magine this: a TV remote-control unit,

about the size and shape of a ballpoint
pen, that puts a menu and a cursor on the
screen, allowing the user to select dozens
of receiver functions with just one key.
And by simply sweeping the unit across
the screen, the viewer can set receiver pa-
rameters such as brightness, contrast,
volume, and balance.

That’s not just a pipe dream. It’s a con-
cept for which the ITT Semiconductors
Group is now developing chips. The outfit
will demonstrate the remote-control unit
during the Radio and Television Show in
West Berlin Aug. 25 to Sept. 3, and set
makers should have the first receivers
and remote controllers using the chips on
the market next year.

Moreover, the system is suited to the

coming age of high-definition TV and its
promise of a gradual marriage of the per-
sonal computer and the TV [Electronics,
March 1989, p. 70].
NEW GENERATION. It could be the first of
a new generation of remote-control tools
replacing the mouse and similar devices,”
says Sonke Mehrgardt, director of con-
cept engineering and business develop-
ment at Intermetall GmbH, the group’s
subsidiary in Freiburg, West Germany,
where the chips are being readied.

The ITT concept applies not just to TV
sets but wherever equipment is con-
trolled from a monitor—that is, in a man-
machine interface, where a cursor and a
menu provide visual communication be-
tween the display and its operator. The
system is superior to the mouse control-

ler used for many personal computers be-
cause it is wireless; and it is faster than
the key-driven cursor most commonly
used to control PC screens.

The idea behind the controller, accord-
ing to ITT, is to make it easier to work to-
day’s feature-laden TV sets. Operating
some of the high-end models, particularly
those being sold in Europe, can rank right
up there with flying a small plane. In
some of these sophisticated units, the

Unit controls features from
windows to sound, and could
replace the mouse

viewer has to contend with a checklist of
options including videotext, teletext, sat-
ellite reception and descrambling, and
picture freeze and zoom. There may be as
many as 20 video and stereo standards,
and nine or so picture-in-picture insets.
And that’s all in addition to the standard
TV functions—brightness, contrast, vol-
ume, and the like.

The upshot of all this complexity is re-
mote-control units festooned with as
many as 50 keys. Some European TV-set
makers have even reluctantly decided not
to add features to their new models, in
the fear that additional bells and whistles
would make controlling the sets still
more difficult.

For its part, ITT is taking this problem
so seriously that it has set up a human-in-
terface design group whose aim is to fa-

cilitate equipment control. “We must
make system operation simpler, and one
way to do that is to take the complexity
out of the human-operated controller and
put it into on-chip software,” Mehrgardt
says. With the new controller, ITT ap-
pears to have done that.

PIECE OF CAKE. Working the new remote
controller is child’s play: press the key
and the screen displays a menu. This may
be a horizontal bar divided into several
sections, each marked with a channel
number. Press the key again and move
the cursor to the appropriate section to
turn on the desired channel.

Another menu lists the set’s special
functions—videotext, freeze and zoom,
picture-in-picture insets, and others.
Again, pointing the cursor to the section
in question and pressing the button picks
the one wanted. With the cursor it’s also
possible to move picture insets to any
spot on the screen.

Setting the receiver parameters is just
as simple: move the cursor to, say, Con-
trast on the menu, press the key, and a
bar will appear on the screen. Then,
sweeping the remote controller from left
to right across the screen gradually
changes the bar’s color shade from light
to dark, indicating that the receiver’s con-
trast parameter is moving from low to
high. In effect, the user controls the ad-
justment simply by moving his hand.

In principle, just one key will suffice.
But some TV-set manufacturers may
choose to fit the controller with one or
more additional keys for specific channels
or often-used functions. More than one

ONE-BUTTON CONTROLLER

ENCODER

A NEW LOOK IN REMOTE CONTROL

INFRARED
FRONT
END
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CENTRAL CONTROL
UNIT 3000

INTERMETALL BUS I
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Electronics/ April 1989

39



key won’t add to circuit complexity,
Mehrgardt says.

For remote control, each channel num-
ber, receiver function, and parameter se-
lected has its own code, which is digitally
enshrouded in the sequence of infrared
pulses coming from the control unit. The
directional information—which indicates
the controller’s sweep direction across
the screen—is contained in the signals’
varying amplitudes.

At the receiver, an IR amplifier boosts
this double-modulated signal stream
from microvolt to volt levels and feeds it
to a microcontroller for real-time process-
ing. The digital and directional data are
decoded and finally used to execute the
funetion picked out on the menu to set the
receiver to the desired level of contrast,
volume, balance, brightness, and so on.

The microcontroller is Intermetall’s
CCU3000, a 35-mm?* CMOS chip using 1.5-
pm technology. Besides decoding, the
chip handles timer, watchdog, and inter-
rupt functions, digital-to-analog and ana-
log-to-digital conversion, and a host of
other tasks.

At the heart of the chip is a 65C02 cen-
tral-processing unit, which performs 5
million operations/s. Because it employs
a functionally unchanged 65C02 core, the
controller can use program-development
systems that are already on the market,
including emulators and high-level lan-
guage compilers. —~John Gosch

INDUSTRIAL

LIGHTS, SOUND, ACTION:
PLANT CONTROL GETS GLITZY

DES MOINES, IOWA
Aset of tools for developing software
that combines audio, video, and
graphics could soon make a big splash in
industrial computing. Called RAVE,
which stands for Real-time Audio/Video
Environment, the tool set should help
slash the time and cost it takes to develop
sophisticated interfaces for real-time fac-
tory process-control systems and for com-
mercial applications like automated teller
machines and point-of-sale equipment.
Developed by Microware Systems
Corp. in Des Moines, RAVE lets software
developers mix high-quality digital
sound, still and moving video, and com-
puter-generated graphics in a single sys-
tem. Microware thinks an ideal applica-
tion would be simulated control panels—
replicas of actual control panels that are
displayed on a screen, complete with mov-
ing dials and meters, the sound of switch-
es closing and machinery moving. If
RAVE lives up to Microware’s expecta-
tions, the impact could be far-reaching.
“We're trying to advance the standards
by which man-machine interfaces are
judged,” says Andy Ball, Microware's

vice president of marketing.

The tools run on top of 0S8-9,
Microware’s real-time operating system
for Motorola Inc. 68000 microprocessors.
0S99 is already available from about 75%
of U.S. VMEbus board vendors, is used
on 90% of all VME systems in Japan, and
is widely used on a number of industrial
buses, Ball says. He predicts a number of
major vendors of central-processing-unit
boards will port RAVE to their systems
within a few months after the package is
available May 15.

Microware developed the RAVE technol-
ogy for use in Compact Disk Interactive,
the format for a consumer product that
merges digital sound with video and com-
puter-generated graphics. Every CD-I play-
er will include an 0S-9 operating system,
which means potential big business for
Microware. But CD-I has been slow to
emerge; although it was introduced three
years ago, the first players and disks are
not expected to reach the market until the
second half of this year.

Microware, in the meantime, started
looking for other applications for RAVE,
“We realized that this was an ideal type

Every copier company talks
Were doing something about

Choosing a new copier isn't easy. You look at copiers,
you listen to promises. It all gets very confusing.

Now;, you don't have to listen to a lot of talk about
promises. You can read ours. Because we put it in
writing. If you try to compare it to other copier
guarantees, you'll find there’s no comparison.
Suddenly, a difficult decision becomes a very easy
choice to make.

Look at the certificate above. Nobody offers you
as good a copier guarantee as Harris/3M. So, while
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copier salespeople are all giving you a lot of talk,
ours will give you something great to read.
Send in the coupon. Or give us a call

at 1-800-TLC-COPY. (In Canada, _ -, _#=
1-519-668-2230.) We'lll send you |~ ——p—
our 8-page Consumer Guide to
Copiers. Then, we can talk |
about it. <

T e—

Harris/3M copiers have features for all sizes of offices. That includes
the 6070. Seventy copies a minute, guaranteed.
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of interface for our primary market in in-
dustrial control,” says Todd Earles,
Microware’s manager for multimedia
products. Indeed, so suited is it to these
applications that the technology might
have been designed for process control
and embedded systems from the begin-
ning. The package includes a set of soft-
ware tools that allows systems integra-
tors to quickly and cheaply develop cus-
tom audio/ video control systems for a va-
riety of equipment types without writing
a single line of code. Once an interface is
developed, RAVE automatically gener-
ates all of the audio, video, and related C
source codes that are necessary for a run-
time environment.

In the factory, RAVE interfaces will typ-
ically run on video touch screens. Ball
thinks the technology should prove popular
with nontechnical factory personnel, who
are often uncomfortable with more conven-
tional monitor and keyboard-type inter-
faces. “One of the great things about
RAVE is that by combining audio with the
video, you can give the user confirmative
feedback that can really raise his confi-
dence level.” A worker turning off a valve
might hear the sound of a valve closing, for
example, or he might get spoken confirma-
tion that it has closed.

One outsider who shares Microware’s
enthusiasm is Tim Elsmore, cofounder at
Tecma Microsystems Inc. The San Diego
startup is developing a VMEbus audio/

The RAVE factory-control scheme from Microware Systems lets software developers mix
high-quality digital sound, still and moving video, and computer-generated graphics.

video controller board for RAVE applica-
tions. Elsmore says the board will be
available in July, priced between $1,500
and $2,000 in single-unit quantities. “This
audio/video interactive stuff is the wave
of the future,” Elsmore says. “We've al-
ready seen glimpses of it in factory auto-
mation, where people are starting to use
videe-interactive touch screens.”

But until now, Elsmore says, factory

graphics interfaces have made little, if any,
use of audio feedback bevond nondescrip-
tive beeps and buzzes. And for existing fac-
tory systems, “in every case, a systems in-
tegrator had to define and write his own
package, because there’s been no standard
environment for audio/video work,’” he
says. “If Microware is successful, this will
cut development time for interactive
graphics interfaces down from something |

about customer satisfaction.
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like two years to six months.”

Ball goes even further, claiming that
typical RAVE development time could be
one sixth that required today. What’s
more, he says, a RAVE interface can run
on much simpler hardware than current
factory human-machine interfaces, which
typically require powerful graphics pro-
cessors and other exotic gear. “You can
use a simple bit-mapped video controller,
as cheap as you can go, and RAVE will
work just fine. And you can also use a
very simple audio controller.” That
means that hardware for RAVE can be
built for 50% to 75% less than that re-

quired for today’s video factory inter-
faces, Ball says.

The RAVE package will be offered in
three separate modules. Audio, video,
keyboard, and mouse drivers are provid-
ed. So are drawing and block-copy primi-
tives, which supplement a library of stock
video images of more than 40 different
types of commonly used controls and indi-
cators, ranging from push buttons and
slide bars to strip-chart and numeric read-
out indicators. RAVE developers can also
produce digitized images of actual con-
trols using a video camera. Images creat-
ed, called up, or captured can be modified

using RAVE's paint-box graphics pack-
age. RAVE's audio tools similarly allow
developers to capture or create, edit, and
play back audio segments, including voice
messages or recorded sounds. Audio may
be input from any external source, such
as a microphone or cassette, or loaded
from a disk.

In single-unit quantities, a RAVE devel-
opment package will cost $1,470. Board
vendors that need only the drivers and oth-
er software necessary to make their prod-
ucts RAVE-compatible can get volume
pricing of the tool set at “well under $200
per copy,” Ball says. -Wesley R. Iversen

SEMICONDUCTORS

NATIONAL IS STAKING OUT OFFICE IMAGING

SANTA CLARA, CALIF.
"ational Semiconductor Corp. is stak-

ing out a position as the dominant
supplier of embedded processors for of-
fice-imaging hardware, from laser print-
ers to fax machines and copiers. The San-
ta Clara company introduced late last
month the second in a family of proces-
sors spun off from its Series 32000 of 32-
bit microprocessors.

The new device, the NS32GX32, is a
processor with an application-spe-
cific instruction set tailored to exe-
cute Postscript commands and oth-
er image-specific tasks. It is aimed
at high-end laser-printer applica-
tions, along with a variety of of-
fice-peripheral jobs in applications
such as scanners, copiers, and fac-
simile systems. Eventually, Na-
tional thinks, it could be used in
next-generation imaging peripher-
als that combine all of these
functions.

The NS32GX32 complements the
first processor in the family, the
NS32CG16, which was introduced
in 1987 and is intended for use in
low-end laser printers. The new
chip can help power large-scale la-
ser printers, capable of printing
from eight to 80 pages per minute;
the NS32CG16 works with smaller,

eight ppm.

of the microprocessor product group at
National. Their reasons for doing so are
obvious: the printers represented 95% of
all sales of 32-bit processors for the of-
fice-imaging market in 1988, according to
Dataquest Inc., a San Jose, Calif., mar-
ket-research firm. Moreover, Dataquest
expects sales in this category to grow
rapidly, zooming from $13.4 million last
year to $175.6 million in 1993.

But National is taking a longer view,

personal printers that run at twoto With the NS32GX 32, this line drawing can be executed in just
640 ms. With the NS32CG 16, the job takes 5,003 ms.

ments of the office-peripherals market.

The common thread in all those applica-
tions is the use of bit-mapped graphics to
capture, draw, store, and transmit digital
representations of images. That’s why
National was able to so easily adapt its
general-purpose processors, the Series
32000, to office imaging—the firm merely
had to add instructions specific to bit-
mapped graphics manipulation to the
32000’s instruction set.

In addition, National then incor-
porated a number of image-pro-
cessing functions on the chip. For
example, the 32GX32 includes logic
for bit-block-transfer functions
| such as line-drawing primitives.
il Moreover, the chip also carries in-
structions for implementing one-
and two-dimensional data-compres-
sion algorithms. These include the
modified Huffman code, which is
required to meet Group III facsimi-
le standards.

The 32GX32 also incorporates
on-chip a two-way set-associative
data cache. In conjunction with
| special stack instructions, this fea-
il ture gives the designer an ex-
tremely powerful engine for pro-
cessing page-description lan-
guages such as Postscript, accord-
ing to Yaron.

Then too, the one device also in-
corporates a number of features

Coupled with National’s relation-
ship with Japan’s Canon—National pro-
vides the embedded processors for all
Canon’s laser-printer engines, which rep-
resent almost three-quarters of the laser-
printer engines sold worldwide—the in-
troduction of the new processor gives Na-
tional a solid position covering the full
range of office-imaging applications.

By contrast, most of the other compa-
nies selling embedded processors for im-
aging are concentrating on page printers,
a class comprising both laser and ink-jet
printers, says Giora Yaron, vice president

Yaron says. “When you look a little clos-
er at the imaging segment of the office-
peripherals market, what you find is that
the share for page printers will constitute
less than 50% of the total sales” in the
not-so-distant future, he says. By 1993,
scanner sales are expected to grow five-
fold, to 15% of the overall market. In the
same time frame, fax-machine sales will
grow tenfold, accounting for 10% of the
market. So it makes more sense, Yaron
believes, for National to develop a prod-
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uct line that it can sell to all these seg-

that generally have been imple-
mented off the chip. Among them are an
oscillator, logic for direct memory access,
and interface logic for use with external
slave microcontrollers. Finally, the device
embodies logic to support an optional ex-
ternal bit-block-transfer accelerator.

A high-speed bus boasts internal band-
width of 240 Mbytes/s and external band-
width of 96 Mbytes/s. Running at clock
rates up to 30 MHz, the chip has a real-time
interrupt response of only 1.23 ps and can
do context switching in just 3.6 us, Yaron
says. -Bernard C. Cole
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—Fred Molinari, President

When it comes to high performance data acquisition
for the PS/2,were the only act in town.

A bold claim that happens to be true.

It's our all new DT2901 Analog and
Digital /O Board for the IBM PS/2. We say
“all new” because we developed our board
from scratch, unlike other developers who
have been content to simply modify their
“old designs”’

So, how does that make our 1/0 board
better?

We built our board around two
custom-designed chips. Our data transfer
chip permits A/D, D/A and Digital /O
operations to occur simultaneously and

without data gaps. Our custom MCA Inter-
face Chip does the work of several
conventional chips, permitting high per-
formance operation while saving valuable
space and power.

Add to this its fast 50kHz throughput,
flexible channel and gain selection, and
you’ve got yourself performance like no
other data acquisition board on the market
today.

You can get all of this, including our

FREE ACQUIRE software, for under $1,000!

Think about it, and we think you'll

agree .. . our all new high performance /O
board isn't just the only act in town, it's
also the best.

So act now.

Call (508) 481-3700

In Canada, call (800) 268-0425.

FREE 1988/89 Data Acquisition
Handbook. &

Analog Programmable Analog Pacer
Model In Resolution Gains Throughput Out Resolution  Throughput Dio Clock  Price
DT2901  16SE/8DI 12 bits 12,4816 50kHz 2 chans. 12 bits 50kHz/chan. 16 lines 2 $995
DT2905  16SE/8DI 12 bits 1,2,10,20 50kHz 2 chans. 12 bits 50kHz/chan. 16 lines 2 %1095
100,200, 2.6kHz
500,1000

DATA TRANSLATION

- ' |}

World Headquarters: Data Transation, Inc., 100 Locke Drive, Mariboro, MA 017521192 USA, (508} 481-3700 Tix 951646

United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RGI1 2QJ, UK. {0734) 793838 Tix 94011914

West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bretigheim-Bissingen, West Germany 07142:54025

International Sales Offices: Austraha {2) 662-4255; Belgum (2) 735-2135; Canada (800) 268-0427; Chite {2) 25-3689; China (408) 727-8222, (1) 868-721; Denmark (2) 274511; Finland {90) 372-144; France (1)
69077802: Greece (1) 951-4944, (31) 527.039, (1) 361-4300; Hong Kong (5) 448963: Indha (22) 23-1040: Israel (3) 5491524; ltaly (2) 82470.1; Japan (3) 348-8301, (3) 502-5550, (3) 355-1111; Korea (82) 756-9954;

Morocco (9) 30-4181; Netherlands (70) 99:6360; New Zealand (9} 504759; Norway (2) 53 12 50; Peru {14) 31-8060; Philippines 818-0103; Portugal 545313; Singapore 7797621; South Afnica (12) 8037680/93; Spain {1)
455.8112; Sweden (8) 761-7820; Switzerland {1) 723-1410; Tawan [2) 918-4740; United Kingdom (0734) 793838; West Germany 07142:54025.
Data Translation s a registered trademark of Data T Inc. All other tra
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PICO

ULTRA-MINIATURE

DC-DC

Converters

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

K TO ONE WEEK

PICO's high reliability DC-DC
Converters are produced in an
ultra-miniature encapsulated

package (.5"x.5"x.3" ht.).
Over 80 different models opera-
ting over the temperature range
of —25°C to +70°C ambient
without derating.

o 16 new high voltage models
100-250 volt output

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

o Ultra-miniature size (0.3” Height)

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

o 28V Input/Output now standard
o Input/output isolation

100 megohm @ 500V DC
Single and dual output

No heat sink required

OPTIONS AVAILABLE
* Expanded operating temp
(—55°C to +85°C ambient)
o Stabilization Bake (125°C ambient)
» Temperature Cycle (-55°C to +125°C)
o Hi Temp, full burn in
(100% power, 125°C case temp)

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

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

Delivery—
stock to
one week

Electronics, Inc.

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

Call Toll Free 800-431-1064
IN NEW YORK caLL 914-699-5514 /

| WORK STATIONS

HOW DEC AND DG WILL GIVE
SUN A RUN FOR ITS MONEY

WESTBORO, MASS.

n their effort to overtake Sun Microsys-

tems Inc. in the work-station race, long-
time rivals Digital Equipment Corp. and
Data General Corp. are harkening to an
old adage: if you can’t beat em, join ’em.
Both DEC and Data General have em-
braced reduced-instruction-set computing
for a new line of work stations, and both
have augmented their proprietary operat-
ing systems with AT&T Co.’s Unix. Sun,
of course, has long championed both
RISC and Unix in its work stations.

DEC got onto the track first, but Data
General soon was running hard and threat-
ening to catch up [Electronics, March
1989, p. 15). The DEC RISC-based work sta-
tions, introduced by the Maynard, Mass.,
computer giant in January, set a new
price/performance standard for such sys-
tems at the time: $850 per million instrue-
tions/s for a 14-mips unit priced at $11,900
[Electronics, February 1989, p. 49]. But
Data General, in Westboro, Mass., prompt-
ly toppled that mark by coming in at less
than $500/mips with a 17-mips work station
selling for $7,450.

The adoption of RISC-based platforms
designed for the Unix operating system,
although anticipated by analysts, is a ma-
jor shift into open systems for both com-
panies. Until now, each had relied mainly
on computers built with proprietary ar-
chitectures to run proprietary operating
systems. The obvious reason for t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>