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CYLINK Breaks
the Key Management
Bottleneck!!!

Computing this function rapidly has been a major bottleneck inimplementing public-key
cryptographic algorithms such as CYLINK's SEEK™ Diffie-Hellman, and RSA. CYLINK has
changed all that with its low power key-management processor chip, the CY1024. A single
CY1024 chip can perform a modular exponentiation using 1028-bit integers inless than one
second!

TRY THAT ON WHATEVER PROCESSOR YOU HAVE!!!

Unless you happen to have a CRAY or something comparable, it will take you hundreds
or thousands of times longer. And just in case 1028 bits isn‘t enough for your needs, you can
stack up to sixteen CY1024 chips together to perform exponentiations up to 16,448 bits long.

Besides key-management, the CY1024 can be used for message authentication, digital
signatures, and smart credit/ID cards.

Non-exclusive rights to use SEEK™ accompany the sale of this product. No other rights accompany the sale of this

product or circuit. Patent pending.

Creating the Standards for Data, Voice & Teleconferencing Encryption Products

920 West Fremont Ave., Sunnyvale, California 94087
(408) 735-5800
CYLINK Corporationis an affiliate of PITTWAY CORPORATION A FORTUNE 500 COMPANY

v
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"The answer toyour
motion control problem

Pick what you need from gro

1s right here,

Eae

wing families of digital potentiometers, general-purpose

motion-control ICs, snap-in encoder modules, 2 & 3 channel encoders, quadrature decoder
counters, and code wheels.

HP gives you a complete family
of motion control products — all
of them accurate, easy to install,
compact, and low in price. In fact,
our latest brochure describes
more options for controlling and
measuring motion than any one has
ever offered you before.

This broad range of adaptable
sensors and controls frees you from
the distraction of having to design
your own. It also gives you the
bonus of HP’s leading-edge, digital

CG08602

optoelectronic technology and
decades of commitment to preducts
that deliver as expected. And more.
Plus, you get the convenience
of HP field service and application
support wherever you are located
in the U.S. or around the world.
For a closer look, mail the coupon
now for a free descriptive bro-
chure. For pricing and delivery,
contact your authorized Hewlett-
Packard components distributor.
In the U.S.: Almac Electronics,
Hall-Mark, Hamilton/Avnet, or
Schweber. In Canada: Hamilton/
Avnet or Zentronics, Ltd.

HEWLETT
PACKARD

D

Hewlett-Packard, Components —I
Division, P.O. Box 10301, Palo Alto,
CA 94303-0890. Yes. Please send me

I a free brochure describing HP’s full
line of motion control products.

I Name

I Title

I Company

Address

City/State/Zip
EL 2/5/87
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Now get automatic answers
easily, economically, with
immediate hard copy out-
put. The 100 MHz Tek 2230
or 60 MHz 2220 are high-
performance, high-value

digital storage oscilloscopes.

Equip either with an optional
GPIB or RS-232-C interface
and digitized data can be
ported to your PC, sent over
phone lines, or directed to
your printer or plotter for
hard copies.

With either option the
2230 includes battery-
backed memory that pro-
vides 26K of keep-alive
CMOS memory—for storing
up to 26 waveform sets.

Expect the most for your
money—and get it—with
Tek. You can capture events
as narrow as 100 ns at any
sweep speed thanks to our
proprietary peak detect
mode. Trigger on complex
waveforms using variable

Features

Analog/Digital Storage BW
Max. Sampling Speed
Record Length

Save Reference Memory

Vertical Resolution

CRT Readout
Cursor Measurements
GPIB/RS-232-C Options

Battery-Backed Memory
(save 26 waveform sets)

2230 2220
100 MHz 60 MHz
20 MS/s 20 MS/s
4K/1K (selectable) 4K
One, 4K One, 4K
Three, 1K
8 bits 8 bits
10 bits (AVG mode)
12 bits (AVG mode over bus)
Yes No
Yes (storage mode) No
Yes ($850) Yes ($550)
Yes (inc. with 2230 No
communications options)
$5150 $4150

Price

sweep holdoff. View events
occurring prior to or after a
trigger event with pre/post
trigger. Eliminate noise with
built-in signal averaging.
Store acquired waveforms

Copyright ® 1986, Tektronix, Inc. All “ights reserved. TXA-6948

as either 1K or 4K records.
And simply push a button
for real-time display analysis
—the 2230 and 2220 dou-
ble as conventional analog
SCOpES.

You can increase vertical
resolution—via the bus—
from 8 to 12 bits with signal
averaging. And Tek software
is available to help you get
the most from your systems
configurations.

Call Tek direct for a free
diskette demo. Or to place
an order! Technical person-
nel will answer your ques-
tions, take an order and
expedite delivery. Orders
include complete documen-
tation, operating manuals,
worldwide service back-up
and Tek's 3-year warranty
that even covers the CRT.

Call Tek direct:

1-800-433-2323 for free
diskette or video tape

1-800-426-2200
for orders and/or
technical advice

In Oregon, call collect:
1-627-9000

Tektronix

COMMITTED TO EXCELLENCE
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PUBLISHER’S LETTER |

hat’s new in labora-

tory instruments?
We have the up-to-the-
minute answer on p.89
in the first of a new se-
ries of product special
reports that will combine
in-depth looks at the
state of the art and the
state of the industry in
different sectors of elec-
tronics. These ‘“What's
new in...” features will
cover the markets, the

£

test instruments editor
George Sideris in San
Mateo and edited in New
York by new products
editor Jack Shandle and
associate managing edi-
tor Ben Mason. The in-
dustry survey that led to
the report was started
last fall by Jonah
McLeod, also based in
San Mateo, who now
specializes in coverage
of computer-aided de-

players, and the trends
in technology.

SIDERIS: Providing an inside look
at the lab-instrument industry.

sign and engineering.
George, who took over

These product special

reports illustrate one of Electronics’

great strengths. We have the unique
know-how and the people to look at
technology from the standpoint of busi-
ness and from the standpoint of technol-
ogy. That is an important and valuable
plus for the reader, particularly in these
days when the two are so closely
meshed that it is difficult to understand
one without also understanding the
other.

We are also proud of our pioneering
approach, in which we schedule such re-
ports as regular events. That displays
another strength of the magazine: our
editors have the background and knowl-
edge to take both the macro and micro
views when they lift the covers off a
subject and peek into all the corners.
We are able to do this routinely; other
magazines and newspapers that cover
the electronics industry try to do it a
few times a year.

This inaugural report was written by

the instruments slot
from Jonah in December, worked his
way through Jonah’s 5-ft. shelf of mate-
rial on instrument developments and
economic trends through the Christmas
and New Year’s holidays to get up to
speed, and then began talking to instru-
ment makers to complete the report.

He found that while the instruments
sector of the electronics industry ap-
pears to be parked on a low-growth pla-
teau, there’s still plenty of growth at
the leading edge. High-performance dig-
ital-storage oscilloscopes and other new
instruments are coming on strong and
bumping older instruments off the
bench, he reports, because engineers
now developing advanced electronic
products need tools that are faster and
smarter than conventional lab instru-
ments. “I focused the report on this new
generation of instruments because I'm
convinced that they’ll dominate the lab-
instrument market in the future”
George says.
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® IBM shifts 1-Mb DRAM
production to 8in. wafers . ..

o ... And joins NEC in the rush to
build 4-Mb DRAMS

e Will the s1A follow up DEC’s
study on pregnant chip workers?

International, 49

® Double-doped laser is more
efficient than YAG laser. ..

e ... But Sony’s semiconductor
lasers are an even better bet

Manufacturing, 29 :
¢ Automated “monster” IC plants
may be an expensive mistake

Bipolar, 30
¢ 14,000-gate Honeywell IC leads
next bipolar wave

Semiconductors, 30
e With fingers crossed, chip
makers eye upturn
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o Microsoft and AT&T face off in
Unix wars

Computer-aided design, 32
¢ Plessey puts its chips on
software

Optoelectronics, 36

o Electrochromics are set to do it
with mirrors

¢ Why electrochromics won out in
Detroit

Static memory, 38
¢ Philips’s SRAM goes after low-
power applications

Computers, 45
® IBM tries to change its luck

COVER: Here come the tools to design 50,000-gate ASICs, 55
The availability of process technology for building application-specific
ICs with design rules of 1.25 pm and less has ushered in a generation
of chips that integrate a daunting number of circuit functions; tools
that speed the design process are crucial

LSl Logic’s big bag of ASIC design tools, 59
A new tool kit, consisting of a software core and supporting software
modules and logic accelerators, speeds design of big semicustom chips

A compiler for semicustom solutions, 52
VLSI Technology’s new compilers can generate gate-array and
standard-cell netlists, as well as full-custom layout formats

Smart memories eat into the jelly-bean market, 65

This new class of special-purpose chips, combining logic with memory,
could prove to be a potent weapon for U. S. makers in their battle
with the Japanese for market share, according to this special report

Crossbar IC cuts cost of parallel processing, 72

Texas Instruments’ 16-port crossbar switch chip, acting as a
nonblocking interconnecting network in a parallel computing system,
is dynamically reconfigurable

Parallel processing gets real-time display, 73

Users of the Ncube/7 and Neube/10 parallel processors can now add
real-time graphics to their systems with the new $50,000 Graphics
System HP add-in board, converting the 500-megaflops systems into
personal supercomputers

National’s CMOS process tailored for analog ICs, 75

The optimized LMCMOS process provides breakdown voltages of 60 V,
improved speed coupled with lower noise, and charge injection
voltages 10 times lower than current metal- and silicon-gate processes

A way to rewrite data on magneto-optic disks, 76
Carnegie Mellon researchers have developed a simple way to erase
and rewrite data directly on magneto-optic recording media

West Germany grabs the lead in X-ray lithography, 78
Researchers are now producing experimental submicron devices,
moving ahead of the U. S. and Japan; work on masks, steppers, and
synchrotrons for production environments proceeds apace

Technology Update, 81

Philips belatedly begins building imager . .. 1BM adds support for its
vector processor . . . AMD moves into production with ion

etch . .. Public switched encryption goes private

Product Special Report: What’s new in lab instruments, 89
Faster and smarter products are keeping up with new testing
requirements and are crowding traditional laboratory instruments
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lead-tinning system uses vacuum
transport technique and hot-air
knife to achieve precise solder
coat
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® Both parallel and
RS-232 interfaces are
supported by a wide
selection of software.

.. @ Easyvideointerfacing—

Y/ over 150 interfaces are
supported. No need to
write software.

i
i
l. ® Local intelligence: s %
lh T2l & video interface lets you [
. rotate, change colors ’I‘ll‘ -

¢ \ and scale with front- ‘ T
L o] panel controls. ' y

@ Accurate shading for
realistic, detailed solids;
work with 4,912 colors.

® Crisp, clean lines
for highly detailed
drawings.



NO OTHER
COLOR HARDCOPIER
CAN MAKE THESE POINTS.

The CH-5300 gives you fast copies. Sharp connecting up to four different input
lines. Realistic gradation and shading. Bright, sources atonce.
rich solids. Consistent backgrounds. Built-in So look into the Seiko CH-5300.You'll see
intelligence. Easy interfacing to the broadest that no other color hardcopier can make
range of video or parallel sources. And proven these points.
reliability. Call Martin Nelson

Plus, with our new multiplexor you can turn at (408) 943-9100 SEI KO
your color hardcopier into a shared resource; today. iWsvanuments N

@ Fast copies on paper
SEIKo or film—A-size output in
- 45 seconds.

® Solid streak-free, un-
blemished backgrounds
—on the firstand ninety- S
ninth copy. ’

® Unattended, off-line /

copying with consis-
tent, high-quality output.

¢ 1987 Seiko Instruments USA. Ing

Circle 7 onreader service card Visuals courtesy of Ramtek Corporalion, Matra Datavision, Computer Design Equipment Incorporated
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The days of the automated monster plant,
the kind the Japanese built to grab
market share, may be numbered, and U.S.
chip makers have a chance to catch up

14

MODELS
OFFER OVER
54 CHOICES

© INNOVATIVE
NEW
PRODUCTS

® MOST MODELS
IN STOCK 1150V/150mA

PAI2H
3,

g ¢ CUSTOM - [

If some leading consultants are right
in their latest observations, the out-
- | look for U.S. chip makers may not be
.| as bleak as some people predicted. It
| now appears to the experts that the
.| days of the highly automated monster
| plant—the expensive kind that the
2| Japanese built by the dozens to grab
market share from American chip
makers in the early 1980s—are num-
bered. This should be good news for
the U.S. companies since they never
4 did build any wafer fabs that size.
ISNEI(.)ENCET\II?ENESK “For the first time in 10 years, the
e U. S. has a chance to catch up,” declares consultant Jerry

® CUSTOM 1A @200°C BN D. Hutcheson, founder and CEO of VLSI Research Inec.

MODIFICATIONS 0 Lo The Japanese have now concluded, he says, that the

4-6 WEEKS racs ors” economies of scale for going to 8in. wafers (see p. 29), as

Fss : well as for profitably utilizing their many existing monster
* SCREENWG ' plants, are just not there. In fact, Hutcheson maintains the

?&%%’gm AL . Japanese are now beginning to shut down these $150 mil-

o MIL-STD-883C 400V /ys R lion monster plants that run 7,000 to 10,000 6-in. wafers a

« Q-PARTIAL MIL ) week. And, he adds, they built 40 of them! While they

. aren’t talking now, Hutcheson says that the Japanese
learned a lesson, and they won’t build the large monster
lines again—even when the market turns up.

While these big plants clobbered the smaller U.S. fac-
tories in the high-volume markets of the booming early
1980s, when the downturn came they proved to be too
costly to operate at less than capacity. Running a monster
plant at 2,500 wafers per week, or just 25% of capacity,
turns out to be ‘“enormously unprofitable,” Hutcheson
says. Now the Japanese are turning back to the 2,500

SA/128V
LOW COST

(800) 421-1865 wafers-per-week plants.
FOR OUR POWER Autfomation ju'srth isr:}’t cuttingfit ngw hfor s}?miconductor
manufacturing. e Japanese found that their monster
OP AMP HANDBOOK plants were highly inflexible and could not easily be adapt-
CONSULT EEM/ ed to turning out smaller-lot sizes of more variable product
GOLD BOOK/IC MASTER types. In contrast, U.S. makers have relied on smaller,

more flexible plants, Hutcheson notes, that run up to 5,000
| | PEX wafers a week. Hutcheson’s VLSI Research will not recom-
: mend a single computer integrated manufacturing ap-

H tech proach today to the semiconductor industry. “A practical
system has yet to be designed,” he insists. He points out
that there are many areas that automation is failing to

APEX MICROTECHNOLOGY CORP. address, including machine uptime and machine mean-time-

5980 N. Shannon, Tucson, AZ 85741 USA between failure. ROBERT W. HENKEL
France (6)907.08.24 BRD (06152) 61081 I
Nippon (03) 244-3511 UK (01) 979 0123
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Unique array 1/O flexibility:

Motorola BIMOS provides semicustom
solutions that other technologies often can't.

When vour semicustom array requires
a different combination of performance
characteristics than CMOS or bipolar can
provide, Motorola BIMOS is the solution.

Unique 1/0 flexibility, density and high
performance, more speed and drive than
CMOS and lower power than bipolar
make the designs possible.

CMOS, ECL and TTL in one array
with unique I/O flexibility.

Motorola’s newly introduced
BCA6000ETL semicustom array tightly
couples three technologies and eliminates

BCAG6000ETL vital statistics.

* Equivalent 2-input NAND gates—6144
* Bonding pads—
202 uncommitted 1/O, 44 power
* Input translator/buffer delays (typ)—
TTL—20ns, ECL—33ns
* Internal gate delays, 2-input NAND—
FO.=1, 0 mm metal—0.8 ns
FO.=5,2 mm metal—1.2 ns
* Delay deg. per unit load—275 ps/pF
* Output translator/buffer delays (typ)—
TTL 8 mA @ 50 pF load—5.5 ns
ECL 50 ohm @ 50 pF load—1.25 ns
* D-type flip flop toggle freq.—200 MHz
* Power dissipation (typ) per active gate—
0.022 mW/MHz, loaded
* Maximum output sink, TTL—
8 mA, 24 mA (single cell)
48 mA, 64 mA, 72 mA (multiple cell)
* 1/0 compatibility—
Input—TTL bipolar, TTL high
impedance, CMOS, ECL
Output—TTL, ECL, CMOS

the need for translator and buffer chips. One-on-one design-in help.

The improvement in system packing Get an engineer-to-engineer update on

density is no small benefit. o RS .
This new Motorola BIMOS Macrocell Motorola’s BIMOS semicustom arrays.

Array allows you, for the first time ever, 1 800 521 6274
to designate any of up to 202 signal pins - - -

as either CMOS, TTL or ECL input, or Call toll-free any weekday, 8:00 am. to
your choice of CMOS, TTL or ECL output. 430 p.m,, MST, from any{/vhere in the US.
Since every cell combines bipolar and or Canada. If the phone call can’t answer
CMOS, performance under load is main- your needs, we'll A /
tained. . have a field appli-

Perhaps equally important, lower power  cation engineer
means lower junction temperatures and contact you. O, fill
better reliability. t the co . d

Check the BCAGOODETL vital StatiSes  wual[] comd] vt ot

7 : A we'll send you com-
chart. You'll easily see why this BIMOS plete information.

array is truly unique.
@ MOTOROLA

To: Motorola Semiconductor Products, Inc. PO. Box 20912, Phoenix, AZ 85036

1
-_d

Please send me information on Motorola’s BiMOS semicustom arrays.

316ELEX020587
Name

Title

Company

Address

City State Zip

Call me ¢ )
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How many companies
can claim even one?

Establishing a world stan-
dard takes an inspired
and innovative product,
and much more. It takes
the market's confidence
in both the product and
the company. That's what
Philips achieved with
their revolutionary audio
cassette and compact
disc products.

And now, the Philips-
designed PAS 2500 wafer
stepper creates the stan-

dard by which all others
will be compared.

Philips and ASM
International

ASM Lithography is a joint
venture of NV. Philips, one

largest
electron-
1CS com-
panies,
~ and ASM
Interna-
P tional, a
. world-

= R ¥ Wide

2  manu-

" “facturer of
semiconductor

equipment.

Their combined financial
and technical strength
permitted massive R&D
programs into leading
edge technology for
lithography tools.The
exceptional ASML PAS
2500 stepper is one of
the major results.

The new standard in
stepper performance.

You can't choose a step-
per by one specification.

Everything has to add up.

As the table shows, the
PAS 2500 does. No other

stepper approaches its
overall performance.

Stay ahead of your
competition.

The PAS 2500 gives you
the competitive edge
where it counts most -
in revenues and chip
performance.

Compared to today’s
steppers, the PAS 2500
delivers overlay accuracy
an order of magnitude
better. Utilization is in-
creased due to automatic
alignment and minimal
set-up time. Throughput
is higher, as well, so you
can meet production
alignment needs with
fewer systems.

The bottom line? Excep-
tional returm on investment.

Get detailed ASML
PAS 2500 brochure
FREE.

For your free 20-page bro-
chure, “The New Standard

ﬁOve_rléy accuracy

PAS2500 STEPPER:
THE INDUSTRY STANDARD

0.15 microns (3 si-gmg)

_Productiop gesolutiorl
Alignment sensitivity

 Set-up procedure
Throughput/hour

_O.Z to 0.9 micron

Process independent

Self-calibrating/automatic

50 six-inch wafers




in Wafer Stepper Tech-
nology,’ contact us at any
ASML address. Because
you only have two choices,
a standard stepper or a
world standard.

ASM Lithography, Inc.
2315 W. Fairmont Drive
Tempe, AZ 85282

USA

602-438-0559

ASM Lithography, BV.
Meierijweg 15

5503 HN Veldhoven
The Netherlands
40-580800

ASM Asia

6/F Watson Center

16 Kung Yip st.Kwai Chung
Hong Kong

(0)297961

ASM li,il Lithography

A joint venture of Philips and ASM International

VYL RETR
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Let Lab Boss turn

your IBM PC into a powerful

instrument controller.

ou can spend thousands of dollars
onr & dedicated instrument controller.
Or a few hundred for a controller
that's dedicated to you and your IBM PC.
Lab Boss!* from National Instru-
ments puts you and your IBM PC (or
compatible) firmly in charge of GPIB
instruments. From sophisticated lab-
oratory equipment, like digitizing
oscilloscopes and spectrometers,
to standard printers, plotters. .-
tape drives and more. P
At data transfer speeds

that are the highest in the industry.
And Lab Boss products offer a direct
data link from your measuring equipment

to a full range of analysis software, includ-

ing RS/1, Lotus 1-2-3, and Symphony. So
you can easily report your findings on
the same system you used for

4 sition and analysis. Try that

4 on a dedicated controller!

4 So — you want to be the
boss? Call National Instru-

f\ ments. 800/531-4742.

12109 Technology Blvd.
Austin, TX 78727  512/250-9119

;\’ﬂﬁ‘é‘ﬁ:‘b'{?é‘m
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instrument control, data acqui-
| Vice President Marketing

LETTERS

Don’t stop production!
To the editor: In your story “Motorola to
Drop Some Discretes” [Electronics,
Jan. 8, p. 129], you state that Motorola’s
Discrete Semiconductor Group had
asked customers “to stock up on a large
number of small-signal discrete devices
before it shuts down production lines”
Some of your readers have interpreted
this to mean that Motorola is stopping
production of small-signal devices. This
is not only inaccurate, but also totally
opposite to Motorola’s strategy.
| Motorola has a worldwide total of
nearly 60,000 device types, an unwieldy
number to deal with and still meet mar-
ket demand for short lead times and on-
time delivery. Approximately 10,000 de-
vice types will be pruned from the Dis-
crete Group's portfolio. Some will have
direct replacements with tighter toler-
ances; some can be replaced by better
device types from the same generic fam-
ily; others may be available for lifetime
buys, since the die process and/or the
package may be discontinued. Motorola
will assure all customers that they will
either be offered a viable replacement
device or given the opportunity to place
a lifetime buy.
Danny L. Schnell
Motorola Discrete and Special Group
Phoeniy, Ariz.
Mask repairing by laser
To the editor: Your Jan. 8 issue of Elec-
tronics [p.96] comments on a growing
segment of the semiconductor equip-
ment market, focused ion-beam mask-
repair systems. An even faster-growing
segment of the mask-repair equipment
business is based on laser technology.
In May 1985, Quantronix and Micrion
announced their versions of mask-repair
systems designed to meet the require-
ments for repair of clear defects and
improved repair resolution. During the
next 18 months, mask makers have cho-
sen laser-based repair systems over fo-
cused ion beam by more than 3-to-1.
Quantronix has delivered more than 25
laser-based DRS II Mask Repair Sys-
tems, including multiple installations at
several locations.

William I Kern

Quantronix Corp.
Smithtoun, N.Y.

Credit where credit is due
Correction: The single-board 17504
computer described in “RCA crams
three boards’ circuitry onto one” [Elec-
tronics, Nov. 27, 1986, p. 19] was devel-
oped by the RCA Missile and Surface
Radar Division, not the Government
Systems Division. Lutz Engineering

Corp. also contributed to the project.
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A switch smalier than an IC.

But what about reliability?
| Long life?
T B S I‘{ot to,worr.y it sg;&herry . -
it It'sthes sub-subminiature ;, (il
tweezer sized '

snap i) yu

SWIITCHES an
3600 Sunset Avenue, Waukegan, IL 60087 « (312) 360 3500

' /t
.Qg@

ACTUAL SIZE
Senes DH for low energy application s
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You know them already. Familiar
TTL terms like 7474, 74138, 74157,
P 74163, 74374 and hundreds more.

£ What you dont know is that

these terms can now take you into
the realm of instant, affordable VLSI
logic. Because for the first time ever,
you can use the TTL building blocks
you already know to create your
own VLSI circuit. Without having to relearn Boolean
algebra or other tedious PLD design techniques.

With our new high density EP1800 EPLD, you have
over 2,000 gates available. And putting them to work
in your circuit is easy because our new LogiCaps™ software
gives you access to a complete library of TTL Macro-
Functions. So you won' have to deal with the high cost
and high pain associated with gate arrays (like time,
money, money and money).

What's more, you won't get stuck with custom
leadtimes and high inventory costs because our EPLDs
are standard, off-the-shelf products.

Note, too, that the EP1800 is ideal for military
(especially if youre still in the bidding process), instru-
mentation and telecommunications applications. You get
high density, low power, TTL speed, fast prototyping
(even prototyping for gate arrays) and no upfront
development charges.

So call today to learn more. Because if you talk
TTL, you can now talk affordable VLSI. With the easiest
terms in the business.

(408) 984-2800
JALTERA
3525 Monroe Street

Santa Clara, CA 95051

LogiCaps is a trademark of Altera Corp.
© 1986 Altera Corporation.



Circle 15 on reader service card



A WORD
ABOUT
COMPATIBILITY

Some things work together,
Some things don't.

Introducing the 3100 Perform-
ance Test System from Support
Technologies. A new functional
automatic test system that lets
you standardize testing across the
board—from the design engi-
neer's workbench, to the manufac-
turing floor, to service repair
centers.

The 3000 Portable Test System

The 3100, newest addition to
the 3000-Series family of test
solutions, is based on a ten-slot
VMEbus® architecture. It runs the
same Support Technologies plug-
in test modules as its counterpart,
the 3000 Portable Test System,
only it runs more of them. On the
manufacturing floor, for instance,
you can install up to five dynamic
pin modules for a total of 480
driver/sensors—enough to test
boards of any size. Or, you can
plug in a powerful combination of
Support Technologies' test mod-
ules—such as the Software
Selectable Emulation System, 100
MHz Measurement System, and
10 MHz Dynamic Pin System—to
easily test the most complex
multiprocessor VLSI boards. The

Circle 16 onreader service card

3100 even provides a universal fix-
turing system so you can choose a
fixture that matches your through-

put and budget requirements.

Meanwhile, in the service depot,

the five-slot 3000 is busy running
the same tests on a smaller scale
—using the same test software,
the same test plug-ins and the
same fault diagnostics. Design en-
gineers, too, can plug into Support
Technologies compatibility by hav-
ing a 3000 on their desk to aid
them in prototype debug and diag-
nostic development.

And, because 3000-Series test
systems start at under $20,000,
they're compatible with your
budget.

If you're tired of incompatible,
over-priced automatic test equip-
ment and redundant program
development, invest in the test
technology that's compatible
across the board. The 3000-Series.
Only from Support Technologies.

Cali or write today for a
demonstration or brochure.

Support Technologies, Inc.
7405 S.W. Tech Center Drive
Portland, OR 97223-8051
503-620-3554

% SUPPORTECHNOLOGIES

©Suppon Technologes 1986
VMEbus is a registerrd trademark of Motorola, Inc.
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IBM SHIFTS 1-Mb DRAM PRODUCTION TO 8-in. WAFERS...

Even as many chip makers reconsider their expensive moves from 3-in.
and 5-in. silicon wafers to 6-in. fab lines (see p. 29), IBM Corp. is forging
ahead and gearing up the first production line for 8-in. wafers. IBM already
has a small line running at its fab in Essex Junction, Vt., and the company
plans to gradually shift all production of its newest 1-Mb dynamic random-
access memory, a high-speed device developed for its Sierra line of main-
frame computers (see p. 45), onto a full-production 8-in. line. The wafers can
hold three times as many devices as the 5-in. wafers IBM generally uses.
Each wafer will contain 440 of the n-MOS DRAMSs, which use 1-um geome-
tries more extensively than IBM’s previous megabit DRAM. The new chip also
uses silicon-gate technology instead of the metal-gate process used in the
earlier chip and is nearly twice as fast—maximum access time is 80 ns. O

.. AND JOINS NEC IN THE RUSH TO BUILD 4-Mb DRAMSs

ust as suppliers are beginning to mass-produce 1-Mb dynamic random
Jaccess memories, IBM Corp. and NEC Corp. are positioning themselves
as leaders in the next-generation 4-Mb technology. IBM researchers are
scheduled to describe their success in a paper at the International Solid State
Circuits Conference later this month in New York. NEC, meanwhile, is
incorporating trench capacitors in its 1-Mb devices because it believes the
technology will be essential in 4-Mb DRAMSs. By using trench capacitors now,
NEC gets a head start on the technology without adding significantly to its
production costs, the company says. NEC now produces about 200,000 1-Mb
DRAMs per month, and it hopes to become the leading Japanese supplier by
year end, with monthly production reaching 2 million chips. O

WILL THE SIA FOLLOW UP DEC’S STUDY ON PREGNANT CHIP WORKERS?

The semiconductor industry continues to see fallout from the Digital Equip-
ment Corp. report released late last year that reported that women at one
of DEC’s plants face significantly higher chances of miscarriage than other
women [Electronics, Jan. 8, 1987, p.24]. Now the Semiconductor Industry
Association is apparently considering an industrywide study of the health of
chip-production workers, according to a well-placed SIA source. An SIA task
force got a special briefing in late January from researchers at the University
of Massachusetts School of Public Health, which conducted the DEC study,
and will report back to the SIA board of directors in March. At that time, the
source says, the SIA board will most likely discuss a proposal for a wider
study covering as many as 2,000 pregnancies at several plants. The DEC
study covered only 35 pregnancies at one plant. The SIA study would have to
be done by an independent agency, and could take two years and cost up to
$4 million to complete. The SIA now monitors only acute medical problems of
workers, and an independent study of the effectiveness of that system by the
University of California, Davis, is due in April or May. O

INFATUATION WITH HIGH-PURITY MATERIALS MAY BE POINTLESS

he industry quest for ever-higher levels of purity in gases, chemicals, and

solid materials is approaching "‘witch-hunt”" proportions, says Daniel J.
Rose, president of Rose Associates in Los Altos, Calif. He says demand has
pushed analytical measurement technology to the limits. Chip makers may
well be seeking higher purity materials than they really need, Rose says.
Although purity levels of better than one part per billion are required for many
solid materials, in some cases customers are seeking purity levels as much
as 10 to 100 times greater. [

Electronics / February 5, 1987 17



| FEBRUARY 5, 1987

ELECTRONICS NEWSLETTER

STORM BREWS OVER STANDARDS FOR 5'-in. WRITABLE DISKS

storm is brewing over standards for 5%-in. writable optical disks, as

the backers of continuous-servo and sampled-servo methods each try to
persuade Asian, U.S., and European standards committees to see it their
way. A Japanese standards body avoided the issue by backing both [Elec-
tronics, Jan. 8, 1987, p. 48], but the American National Standards Institute’s
X3B11 committee will try to come up with a single format at a special meeting
Feb. 17 in San Jose, Calif. “it's a sensitive issue, because a lot of money is
riding on the outcome,” says committee chairman Joseph Zajaczkowski of
Cherokee Data Systems, Boulder, Colo. *'But the committee has decided to
work for a single set of parameters.” A major point of controversy is the
potential for reference-clock problems in the sampled-servo method. How-
ever, the continuous-servo approach also has a drawback: it suffers from self-
clocking errors. Some 16 companies, including Hewlett-Packard and Maxtor
in the U. S. and Fujitsu, Matsushita, Mitsubishi, and NEC in Japan, support the
continuous-servo approach. A smaller but equally powerful group, led by
Japan’s Sony Corp. and Philips International NV of the Netherlands, favors the
sampled-servo method. Hitachi Ltd. has product groups for both methods,
and the European International Standards Organization has discussed the
issue but has made no move to support either format. O

TEKTRONIX IS EXPANDING INTO THE HIGH-END PC-BOARD BUSINESS

ektronix is taking aim at the high end of the $2 billion printed-circuit-board

market. Tek PCB, a new division in Forest Grove, Ore., is already supply-
ing about 50 customers with fine-line multilayer boards. The division’s fully
automated facility can produce up to 1.6 million ft2 of pc boards annually, and
it boasts a 98% on-time delivery rating, one of the best in the industry.
Although Tektronix is its largest customer, accounting for 80% of sales, Tek
PCB plans to boost external business to 50% by 1991. a

Tl CREATING FIFTH IC FOCUS AIMED AT ADVANCED LINEAR CHIPS

exas Instruments Inc. will soon disclose that it has designated advanced

linear integrated circuits as its fifth IC-product focus area. The advanced
linear thrust will include digital signal processors, network devices, interface
chips, and high-performance operational amplifiers. It joins four other strategic
focus programs aimed at concentrating more of T!'s semiconductor invest-
ments into more profitable, high-growth markets by 1990. In a move to help
revive the Dallas-based firm, president Jerry R. Junkins last year launched the
focus program with a goal of having 50% of the company’s chip business in
four areas: application-specific ICs; application processors and microcon-
trollers; military circuits; and very large-scale integrated logic, both bipolar and
CMOS. The addition of advanced linear ICs will increase that figure by a still
unidentified amount.

APPLE LAYS THE GROUNDWORK FOR ITS OPEN-MAC STRATEGY

pple Computer Inc. separated fact from fiction last week with the first in

an expected flurry of new products that will culminate in the debut of new
open Macintosh hardware this spring {Electronics, Jan. 8, 1987, p. 98]. The
products are aimed at making the Mac more competitive in the business
market, dominated by IBM Corp. AppleShare, an $800 software communica-
tions package, allows the Mac to act as a network file server, enabling it to
share data with IBM-compatible personal computers. The $400 AppleTalk PC
plug-in card allows IBM machines to print documents on Apple's laser
printer. a
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INMOS has taken the lead in video display enhancement. Our IMSG170, IMSG171 and IMSG172 Color
Look-Up Tables let you and your RGB analog display plug in a palette of more than a quarter million colors. And
we're already setting the standard with maijor industry leaders designing our tables into their systems.

Our programmable DAC conforms to RS170A standards with pixel rates up to 50MHz for the IMSG170 and
higher for the IMSG171 and IMSG172. The new IMSG171 alsc features a read-back path far content verification,

The IMSG170 family gives you high quality images by integrating a 256 word x 18 bit color-mapping table
with three 6-bit DACs, 752 drivers and micro-processor interface. And it's all on a monolithic CMOS device for
reduced board space and power consumption, lower costs and design ease.

Plug in the INMOS Color Look-Up Table and view your system in @ whole new color.

COLOR LOOK-UP TABLE

NMOS

INMOS, Colorodo Springs, Colorodo, Tel. (303) 630-4000;
Bristol, Enclond, Tel (0454) & 6616,
Poris, Fronces, Tel, (1) 46.87.22.01;
Munich, Germany, Tel. (089) 31910 28;
Tokyo, Jepen, Tel. 03-505-2840

Ciayola and serpentine design ore registered frademarks of Binney & Smith, Inc. Usedt with permission.  inmas, ‘::“) and IMS ore trooemorks of the INMOS Group of Companie
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One good idea in
safe-to-handle connectors
deserves another.

And another.




The big idea: our popular Universal
MATIE-N-LOK Connectors, known
for UL-recognized shoek protection
to 600 volts.

Now available: Universal
MATE-N-LOK TI Connectors, with
casy-to-handle positive retention
contacts and a two-part prestaged
housing that won't assemble any
way but right. They mate with
Universal MATE-N-LOK Connectors
and Headers for simple retrolit.

AMP ard MATE-N-LOK are t-ademarks of AMP Incorporated

And now, too, the same certitied for worldwide applications.
silo-cavity design in smaller-size AMDP MATE-N-LOK Connectors.
connectors ¢nd headers: the Mini Sate-to-handle, for high or low
Universal MATE-N-LOK System. voltage. power or signal applications.
Protection to 300 volts for today’s Always a sale choice for quality and
more compact designs. performance. From AMP.

Intermix pins and sockets to Cal {(717) 780-H(0 and ask for
vour heart’s content with both sizes. the MATE-N-LOK Connector desk.

anel-mounted or free-hanging, AMP Incorporated, Harrisburg, PA
both offer exeellent strain relief, 17105-3608.

and both are CSA and VDE
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AP Interconnecting ideas

Unigue two-stage

" housing in our
MATE-N-LOK Il
Connector Series
goof-proofs assembly;
seats only when
contacts are properly
aligned and fully
inserted.

Now our space saving
Mini Universa!
MATE-N-LOK
Headers round cuta
full range of
wire-to-board options.



plifting news.
Nowwe've got application
software to supportour

data acquisition hardware

forthe IBM PC.

Hold up a minute!

Now you can get all your analog I/0 application software at the same place
you get your IBM PC compatible hardware. Data Translation.”

We've got application software packages that cover a broad range of capabili-
ties, all compatible with the DT2801 series of analog I/0 boards. So you'll
never have to write a line of code again.

Take a look at these:

DT/NOTEBOOK

An easy-to-use menu-driven package for real-time data acquisi-
tion, process control, and data analysis that automatically interfaces
to spreadsheet packages such as DADiSP or industry standard
spreadsheets.

ASYST

For the advanced user. A command-driven package for real-time data acquisi-
tion and control, advanced data analysis, and sophisticated graphics display.

DIILS-PC 1

Command-driven software for digital signal processing that supports data acquisition,
waveform manipulation, design and use of digital filters, and spectral analysis.

SNAPSHOT

Menu-driven data acquisition and digital storage scope display of data collected from up
to 4 input channels.

DADiSP

Scientific spreadsheet provides menu-driven graphics oriented data analysis and signal
processing capabilities on data collected by DT/NOTEBOOK, SNAPSHOT, and Data
Translation subroutine libraries.

LABTECH CHROM
Provides menu-driven chromatography analysis for data collected with DT/NOTEBOOK
Features data smoothing, baseline correction, and sophisticated peak detection.

LOOPWORKS

Process monitoring and control package that supports factory automation or industrial
networks based on Intel’s BITBUS and Data Translation's BITBUS and DTX product
lines.

LABTECH RTA
Provides a real-time link between DT/NOTEBOOK and DADISP or industry standard
spreadsheets. Does not require data to pass through a disk file, it goes directly to the

analysis package.
* * *

Call us today. We'll help you choose the right package to give your data acquisition the

boost it needs. Call (617)481-3700

Fred Molinan,
President

To learn more, ™
see us in Gold
Book 1987, or call to
receive our first-ever 1987
3-Book Set, including 1987
Catalog, Product Summary
Price List, and Appiications
Handbook.

DATA TRANSLATION

World Headquarters: Data Translation, Inc. 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tix 951 646

European Headquarters: Data Translation, Ltd., 13 The Business Centre, Molly Millars Lane, Workingham Berks, RG112QZ, England Tix 849862 (#D)
International Sales Offices: Australia (61) 2-662-4295; Belgium (32) 2-7352135; Canada (416) 625-1907; Chile (2) 2-253689; China (408) 727-8222, (86) 8-721-4017; Denmark (45) (02

187188; England (44) 734-79383; Finland (358)-90-372144; France (33)(1) 69-28-01-73;

)
reece (30)3) 152-7039, (30)(1) 361-4300,; Hong Kong (852) 3-318585; India (31) 2-231040:. Israel

(972) 3-324298; Italy (39) 2-81821; Japan (81)(3) 502-5550, (81) (3) 375-1551, (81)(3) 355-1111; Korea (82) 778-0721; Malaysia (60} 3-36299; Morocco (21) 9-30-6949; Netherlands (31)
70996360; New Zealand (61) 2-662-4295; Norway (47) (02) 559050; Peru (51) (14) 31-8060; Phillipines (63) 818-0103; Portugal (351) 1545313; Singapore (65) 271-3163; South Africa (27)
12469221; Spain (34) 14558112; Sweden (46) 8-7617820; Switzerland (41) 17231410, (41) 22360830; Taiwan (86) 2-709-1394; West Germany (49) 83809020.

DT/NOTEBOOK © 1984, Laboratory Technology Corp. ASYST © 1984 Macmillan Software Co. CHROMLAB © 1984, University of Southern California.

DT/ILS-PC1 © 1984, Signat Technology Inc. IBl
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PRODUCTS NEWSLETTER

NETRK PROCESSOR GEARED TO EVOLVING OPEN NETWORK ARCHITECTURE

Avanti Communications Corp. is making its play to dominate the market for
equipment meeting the Federal Communications Commission’s unrestrict-
ed telecommunications service standard—Open Network Architecture—with a
network processor that supports just about all existing and proposed telecom-
munications standards. The company’s Open Network Exchange for 1.544
Mb/s-digital-line networks, or T1 lines, targets large, information-intensive
organizations. Besides being able to network with gear using technologies
such as pulse-code modulation and adaptive differential-pulse-code modula-
tion, Avanti's Open Network Exchange has a three-dimensional cross-connect
unit to handle subrate data multiplexing for transmission channels carrying as
littte as 2.4-K baud. Preliminary standards for the integrated services digital
network are also supported. Prices will depend on configurations. A low-end
version will sell for about $35,000 when deliveries start in May, estimates
George Kushin, senior vice president of sales and marketing. -

INTEL’S ERASABLE LOGIC PUTS THE ELBOW ON PALs

ln a move that could challenge the dominance of Monolithic Memories Inc.’s
programmable array logic architecture, Intel Corp. this week introduced an
erasable programmable logic device. Designed to implement bus-interface
functions, the 5CBIC allows designers to replace as many as four small- or
medium-scale-integration standard components and two 20-pin PALs. Fabri-
cated using Intel’'s advanced CHMOSII-E process, the chip is the first propri-
etary EPLD product Intel has developed since the Santa Clara, Calif., compa-
ny acquired the CMOS-based technology from Altera Corp. a year ago.
Besides eight programmable macrocells, the chip has user-programmable
logic supporting synchronous and/or asynchronous real-time data transfer.
The 44-pin chip is available now in plastic leaded chip-carrier packaging and
is priced at $18.50 each in 100-unit sample quantities.

KONTRON’S LOGIC ANALYZER DOUBLES AS PC AT

he tables have turned on personal computers that have been invading the

test instrumentation market configured with add-ons that make them
bench instruments. Kontron Electronics Inc.’s PLA 286 Personal Logic Analyz-
er can serve as the host computer of an instrumentation system or as a
portable personal computer. Built around a ruggedized, 10-MHz version of the
IBM Corp. Personal Computer AT, the Mountain View, Calif., company's basic
analyzer costs $7,400 with forty-eight 20-MHz state-and-timing channels, a
flexible-disk drive, and 1 megabyte of random-access memaory. Prices range
up to $15,900 for a fully expanded system with ninety-six 20-MHz channels,
sixteen 100-MHz timing-analysis channels, a 20-megabyte hard-disk drive, a
fold-out keyboard, and MicroSoft Corp.’s MS-DOS operating system. O

NEW SUPERMINI FROM PRIME OFFERS MORE BANG FOR THE BOX

rime Computer Inc.'s latest 50 Series superminicomputer will pack up to

35% more computing power than its predecessors with no increase in
cabinet size. The 32-bit 2755, which is smaller than a standard four-drawer
file cabinet, supports up to 128 terminals directly connected to the host and
63 remote terminals. When used as a platform for computer-aided design and
engineering, the 2755 supports up to six work stations. In its basic configura-
tion, it includes 16 Mb of main memory, 64-K of cache memory, and 4.2
gigabytes of on-line disk storage. The Natick, Mass., company says the new
computer will execute 1.6 million instructions/s. Available now, the 2755 is
compatible with previous 50 Series models. It costs $35,050 to $133,200. O
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SOFTWARE MAKES IT EASIER TO TEST FOR COMPLIANCE TO0 MAP STANDARDS

esigners of equipment using the Manufacturing Automation Protocol fac-

tory-communications standard now can pretest for MAP compliance with
a software package. As expected [Electronics, March 31, 1986, p. 15], the
Industrial Technology Institute, Ann Arbor, Mich., is making its MAP test
software available for work stations from Sun Microsystems Inc. The package,
which tests nine protocols used in the upper five layers of MAP version 2.1, is
compatible with the 4.2bsd version of AT&T Co.’s Unix. Available now, a
single-site license sells for $12,000 to members of the Corporation for Open
Systems, which funded development. Non-members pay $20,000. O

MICRO LINEAR 3-CHIP SET MAKES UP CLOSED-LOOP SERVO FOR WINCHESTERS

icro Linear Corp.’s three integrated circuits for high-performance 5Va-in.

Winchester disk drives implement a closed-loop servo system and
replace custom-designed discrete circuits that ate up precious board real
estate. The ML401 servo demodulator decodes read/write-head position data;
the ML402 provides drive signals for the voice coil actuator; and the ML403
holds the read/write head on track and accelerates it to the desired track
position during a seek operation. Samples of the ML401 and ML402 are
available now. The ML403 will be ready in March. In 1,000-unit orders, the
ML401 costs $9 apiece; the ML402, $5.70; and the ML403, $8.10. 0

TEKTRONIX LOGIC ANALYZER OFFERS HIGH-END FEATURES AT LOW-END PRICES

Tektronix inc. has upgraded low-cost logic analyzers with instruments that
offer as many as 12 modes of interactive triggering, plus state analysis on
48 channels operating at 25 MHz or on 12 channels operating at 100 MHz.
These features were formerly found only in instruments costing about
$12,000, says the Beaverton, Ore., company. Tektronix's Model 1225 is
priced at $5,295 and its Model 1220 sells for $3,995. The 1225 can analyze
an 8-bit microprocessor on 32 channels and simultaneously perform timing
analysis on its remaining 16 channels. Model 1220 offers the same capability
for a total of 32 channels. Both models are available four weeks after order.[]

BURR-BROWN'’S FIBER-OPTIC MODEM EXTENDS RS-232-C LINKS TO 3.5 km

Burr-Brown Inc.’s high-speed fiber-optic modem outdistances the 50-ft limit
of conventional metal cable for RS-232-C connections by a factor of
about 300. The LDMB80 supports 3.5-km connections and transmission rates
up to 19.2-K baud. It can be used with most fiber-optic cable sizes and is
completely powered by the host computer's RS-232-C port signals, eliminat-
ing the need for a separate power supply. Maximum connection length is
achieved by using glass cable having a 100-um core and an attenuation of 4
dB/km. The 3.5-by-1.7-by-0.8-in. modem is small enough to mount on the
back of a video display terminal. Available now, the LDM80 costs $98. [J

HP’S ASIC VERIFIER SPEEDS DEVELOPMENT CYCLE

An application-specific integrated-circuit verifier from Hewlett-Packard Co.
speeds the turnaround time from prototype chip to production with high-
speed processing and real-time response. The HP81810S IC Design Verifica-
tion System boasts a maximum data-transfer rate of 50 MHz and a 16-K
vector memory that allows real-time comparison of actual versus expected
response. It handles devices with as many as 256 pins and has 100-ps
resolution of clock pulse and delay time. The HP81810S costs between
$40,000 and $250,000, depending on configuration, and is available now.[J
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We’re offering help
from design through
manufacturing.

When Tek set out to become the
industry’s leader in high perform-
ance test equipment, one of the
problems we encountered was our
need for specialized components.
So, we hired the engineers, built
unique design tools, developed
sophisticated CAD/CAE software
and installed a world class IC and
hybrid manufacturing facility. And we
combined them to form a group with
unmatched in-house, high perform-
ance bipolar and hybrid

ICs: Tek can help you meet your
system requirements with application
specific full custom and semi-custom
monolithic ICs or hybrids. Either full
analog or analog combined with
digital. One of our experienced
design engineers can be assigned to
work with you through the entire
project—from design through pack-
aging. Hybrid capabilities include
thick-film, thin-film and multilayer
ceramic substrates.

MICROLITHOGRAPHY:
Our microlithography services cover
the range from design concept
through the final details of your photo-
masks, delivered with the exceptional
quality and fast turn-

IC capability. ‘ around you expect for
g Tlti:/vgrked. Ntoht only B - 2 yourlippllilcr?tionss. ;

id Tek become the RE o e oY sall here. Soif you
leader in performance, "‘ﬁ: 3«3' ' c:-" have requirements for
but we also deliver real Gy e S high quality, high per-
value at a reasonable =} formance microelec-
price. crew lem we tronic components, talk

The best exampleis |
the 2000 series portable
oscilloscopes. Without our in-house
|C capability, that level of perform-
ance would never have been
achieved in a portable instrument.

Now it's time to
make this capability
available to other com-
panies who share our
same commitment to
excellence.

to us.

The specifics of the
services we offer are outlined on the
following page. Any of our represent-
atives will be happy to talk with you
about the services available.

Tektronix has opened
the doors. Turn our
advantage into yours.

Tektronix

COMMITTED TO EXCELLENCE




Experiencett
all yourself.

Monolithic
bipolar ICs.

FULL CUSTOM—complete design
and production support, including
experienced design assistance,
utilizing standard and Tek-developed
CAD/CAE software for circuit analy-
sis and simulation. Complete pro-
cess design documentation.

m Prototype wafer delivery eight weeks
from design approval.
GUARANTEED.

QUICKCUSTOM™—complete fam-

ily of six QuickChip™ semicustom,

fast, medium voltage analog

and analog-digital com-

bination arrays. This

fast turnaround
approach uses
high perform-
ance silicon
processes to pre-
fabricate “core”
arrays of capacitors,

resistors, and up to 1800

transistors, configured for easy inter-

connection. Graphic layout and sim-

ulation tools are part of the package.

m f1 typical to 6.5 GHz.

m Typical gate propagation delay of
400 ps.

m Prototype wafer delivery three weeks
from design approval.
GUARANTEED.

Both full custom and Quick-
Custom ICs offer a full range of test-
ing and packaging options to meet
your needs.

High speed data
converter products.

Our standard components include
100 MS/s, 5 bit, A/D converters and
150 MS/s, 6 bit D/A converters.

Microlithography.
Complete design and tooling capa-
bilities from chemically milled parts
and graticules, to the most advanced
designs including hybrid, CCD, bipo-
lar, MOS, optical waveguide and
GaAs designs. We've excelled in
them all. And you can depend on us
for the fast turnaround your schedule
demands.
m E-beam and optical tooling

capability.
= Sub-micron to wafer scale integration.
m 3” to 7” photomask sizes.

Charge-coupled
devices.

We provide front- or back-illuminated
scientific imagers and high speed
signal processing arrays. Standard
and hybrid packaging is available.

m CCD imagers—resolution greater
than 4 million pixels and dynamic
range greater than 80 dB.

m Analog memories—sampling rates
greater than 100 MHz.

Hybrids.

Our hybrids group offers full service
thick- and thin-film hybrids and multi-
layer ceramic circuits. We've com-
pleted hundreds of applications
including
wide-band
amplifiers,
data
acquisition
circuitry,
electro-
optics, and miniature probes.

Tek’s hybrid capabilities include:

m Design support.

m Computer aided design and analysis.
m Thick and thin film.

m Multilayer and custom ceramics.

m Multilayer film.

m Surface mount assembly.

Call us.
We're ready to
work with you.
Tektronix Integrated Circuits Operation
PO. Box 500 MS 59-420

Beaverton, OR 97077
PHONE: (800) 262-4374

Circle 28 BIPOLARICs
Circle 29 MICROLITHOGRAPHY
Circle 30 CHARGE-COUPLED DEVICES
Circle 3 1HYBRID CIRCUITS

Tektronix
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AUTOMATED ‘MONSTER’ IC PLANTS
MAY BE AN EXPENSIVE MISTAKE

JAPANESE CLOSE SOME 6-IN. PLANTS, PULL BACK FROM 8-IN. WAFERS

LOS ANGELES
Led by the Japanese, the rush by the
world semiconductor industry to
highly automated, 6-in. wafer “monster”
plants is now being called an expensive
mistake by leading industry consultants.
And the next step, to 8in. wafer lines,
has hit an economic and technical stone
wall. The result, they say, has been a
growing number of Japanese plant clos-
ings, cancelled construction plans—and
maybe a golden opportunity for U.S.
chip makers to catch up.

These dramatic views were first aired
in late January by Jerry D. Hutcheson,
founder and CEO of VLSI Research Inc.
in San Jose, Calif., an expert on semi-
conductor production equipment. He is
challenging what has been regarded as
a bedrock truth: economies of scale are
the key to prosperity. The reasoning has
been that the bigger the wafer and the
more automation, the more good dice at
a lower cost. Such attitudes had led to
the huge automated 6-in. wafer fabs
that can crank out up to 10,000 wafer
starts per week. These plants cost up-
wards of $150 million each, and the Jap-

The monster plant problems have
gone unnoticed, says Hutcheson, be-
cause Japanese semiconductor execu-
tives do not discuss the issue candidly.
“They're still saying, ‘Evervthing looks
great,’ when asked about how the 6-in.
wafer plants are doing,” says Hutche-
son, who regularly visits Japan. Those
same attitudes prevailed in late January
when an Electronics editor queried Jap-
anese chip makers. NEC maintained it
has three 6-in. lines operating, Hitachi
said it has two, and neither would admit
that it has overbuilt. In addition, To-
shiba insisted that its next new line will
handle 6-in. wafers.

Hutcheson’s conclusions are seconded
by other experts, such as semiconductor
analyst Daniel J. Rose, who track the
business. For example, recent data from
Integrated Circuit Engineering Corp. of
Scottsdale, Ariz., shows that some Japa-
nese companies are indeed backing off
from 6-in. production (see table).

The problem, says Hutcheson, is slug-

gish growth leading to overcapacity. On
top of that, Hutcheson says, the auto-
mated equipment is designed to perform
at top rates for peak efficiencies and
cannot easily be scaled back to lesser
volume: “The plants are inflexible be-
cause these systems are essentially bolt-
ed together,” he says.

So when demand is flat or lower, pro-
duction is cut, and expenses climb to the
point that operations “can be enormously
unprofitable,” says Hutcheson. Also, the
mix of sericonductor type has changed
from high-volume commodities to ASICs.
The implications for the U.S. chip indus-
try could be profound, he thinks. “Ameri-
cans [merchant market suppliers] never
built the monster plants, but that can
work to our benefit. For the first time in
10 vears, the U.S. has a chance to catch
up.” U.S. makers rely on smaller, more
flexible plants, he says. Since these plants
are now being upgraded to improved pro-
cesses, U.S. suppliers are better attuned
to today’s demand for short-run ASICs.

IAS/ANS DELAY SOME 6-IN.-WAFER PRODUCTION

Installed capacity

The changes could turn
back the clock, says mar-
keting consultant Matt

. ) Company Facility location
anese alone have committed to build jwaters/month) Crugnale of Crugnale &
about 40 since 1984. Fuijitsu Iwate :1’(2)'888 Associates, Mountain View,
TIMES CHANGE. But today’s lagging Mie ' Calif. “The chip business
Wakamatsu 10,000 o O oo

markets are not the same as the mar- — could look like it did before
kets of five years ago, when the Japa- T I\Kﬂ?)f!:ara 12'888 the DRAM push,” before
nese were taking market share with Naka Closed the Japanese commodity
high-volume production of dynamic ran- Ohme Delayed indefinitely | dominance, he says. “Flexi-
dom-access memories and could afford Hokkaido Opens 2nd quarter 1987 | hjlity [in manufacturing] is
to build the huge plants. “They are find- Hyundai inchon Opened 4th quarter 1986 | the key word, since it
X \ ;
ing :c’he plants don’t work profitably to- Matsushita | Arai P T means closer ties bet\v?’en
day,” Hutcheson says—so startups have Uozu Opened 4th quarter 1986 supphe.rs. and big users.”
been delayed’ and pllants have either Mitsubishi Kumamoto Delayed indefinitely A,ttaml_ng true ﬂeXIblll'
been closed or downsllzed. . Saijo Delayed indefinitely ty chip manufacturing

The question now is, what effect will Kochi Opens 1st quarter 1987 is a task that causes head-

. q .
all Fh]i h;i}:'e ?In U.S. plaglhs to comp(zte NEC Kumamoto 25,000 ?ches for UT}? (Eiomparlmvl[es
agains € Japanese, elr monster Yamaguchi 20,000 00, Says eodore Ma-
lants, and their supposed economies of Livingston, Scotland | Opens 1st quarter 1987 lanczuk, vice president of
p , an : Pp i € p :
§cale? Being discussed now are two sim- Oki Miyazaki Opened 4th quarter 1986 manufac_turmg at Nation-
ilar proposals: a Pentagon-supported SR Osaka 10,000 a}l Semlconductor. Corp.,
U. 8. manufacturing consortium and an - —— Santa Clara, Calif. The
industrial plan to set up a manufactur- Sony Niigata D software for controlling
ing cooperative (Sematech). As far as Sharp Fukuyama Opened 3rd quarter 1986 | automated process lines is
| Hutcheson is concerned, there is a role Toshiba Oh-lta 20,000 so much different for
for such a cooperative. “I'm still for it,” Iwate Opened 4th quarter 1986 | ASICs that “generating
he says, but adds that the key to mak- this software is a monu-
3 : X ~ ‘ Total = 147,000 .
ing a U.8. manufacturing cooperative R T A T T T LI YT H]ental task,” he says.
work is plant flexibility. Japan has generated
P 3 p g
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software for commodity items; they will
have to go back and regenerate for cus-
tom. That is something the U.S. is
struggling with now.”

As for 8in. wafers, Hutcheson says,
“the trend is slowing, possibly disap-
pearing.” The Japanese think there’s no
need for the bigger wafers and believe
that they are technologically beyond the
state of the art. Keeping to a +5% toler-

ance across 8 inches is the main bottle-
neck. So IBM Corp. and Texas Instru-
ments Inc. are the bellwethers of the 8
in. world, with perhaps eight plants be-
tween them online or planned,
Hutcheson says. IBM, in fact, an-
nounced last week that the megabit
chips in its new 3090 processors were
fabricated on 8in. wafers (see p. 17).
-Larry Waller

BIPOLAR

14,000-GATE HONEYWELL IC
LEADS NEXT BIPOLAR WAVE

COLORADO SPRINGS, COLO.
Honeywel] Inc. has redefined the
word “big,” at least for fast com-
mercial bipolar gate-array designs. A
new semicustom logic array called the
HE12,000, from Honeywell Digital Prod-
uct Center, raises the gate-count ante
for bipolar parts well over the 10,000
mark while offering 150-ps propagation
delays and typical power dissipation of 9
W and worst-case dissipation of 15 W.

The new chip is part of the next wave
of bigger, faster commercial bipolar ar-
rays aimed at keeping powerful comput-
ers percolating on data and programs
without the need for expensive liquid-
cooling systems. Close on Honeywell's
heels are the likes of Fairchild, Motor-
ola, and Texas Instruments, which are
expected to announce arrays made from
new emitter-coupled logic processes.
POWER STINGY. But Honeywell is making
its bid with the same 1.25-um triple-level-
metal bipolar technology it used a year
ago to launch the 8,000-gate HE8000. The
process—a cousin of the 1.25-um technol-
ogy Honeywell used for its Phase I work
in the military’s Very High Speed Inte-
grated Circuits Program—produces a
speedy but power-stingy array of current-
mode logic gates surrounded by ECL in-
put-output circuits. CML cells are similar
to ECL circuits minus the emitter follow-
er. Without emitter followers, CML cells
dissipate less power and have increased
density, says David Wick, bipolar product
manager.

“The drive capability of CML is inher-
ently less [than ECL], but we have
found through our computer design ex-
perience that we don’t need super-high
drive in all of the macrocells of the ar-
ray,” says Wick. “We have an emitter-
follower macrocell that a customer can
use when he needs to drive a clock line
or clock network inside the array.”

Although the majority of computer ap-
plications will continue the migration to-
ward high-density CMOS semicustom ICs,
a small but determined group of main-
frame and supermini manufacturers will
continue to ask for faster and bigger bi-

BIPOLAR: STILL A GOOD NICHE

1986 1991
Worldwide market
($ billions) 1.285 3.35
CcMOs 66 % 76%
ECL 21% 14%
Bipolar 13% 8%
GaAs - 2%
SOURCE: INTEGRATED CIRCUIT ENGINEERING CORP.

e ————
polar chips. That’s the view of Dean Win-
kelmann, who tracks application-specific
logic ICs at Integrated Circuit Engineer-
ing Corp. of Scottsdale, Ariz.

“The majority of applications do not
require the speed and will not pay the
price premium for ECL,” he says. How-
ever, “there will always be manufactur-
ers that want fast bipolar chips. The
only thing is, this group will continually
get smaller. Therefore, commercial de-
mand will be generally satisfied—for
quite a while—by these products being
introduced this year.” He estimates ECL
and bipolar parts will shrink from a
combined 34% share of $1.29 billion

gate-array sales in 1986 to only 22% of
$3.35 billion by 1991 (see table).

Even though the market is getting
smaller, others have no intention of
leaving it all to Honeywell. For example,
Motorola is expected to introduce soon a
high-density ECL gate array based on
an extension of its Mosaic II process
using a new structure called a polyelec-
trode transistor. Fairchild, likewise, is
expected to apply its latest bipolar pro-
cess, called Aspect [Electronics, Sept. 4,
1986, p. 55], to high-performance bipo-
lar arrays. And England’s Ferranti Elec-
tronics Ltd. announced last fall a fast,
low-power 10,000-gate bipolar array us-
ing a new third generation of its collec-
tor-diffused isolation process [Electron-
ics, Oct. 2, 1986, p. 68].

In Colorado Springs, Honeywell has
already quietly begun manufacturing
master slices in preparation for second-
quarter shipments of its first HE12,000
gate arrays. In making the jump from
the HE8000 to the HE12,000—which ac-
tually has 14,000 usable gates—Honey-
well simply made a die as large as it
could with its current wafer-stepper
equipment. The die measures roughly
400 mils on a side. The count of 256
input/output pins was selected after
customers were polled.

The chip is packaged in a cavity-down
319-pin grid array. Scan macros have
been designed into the HE12,000. De-
signers can also use Honeywell’s propri-
etary scan technique for testability
checking, called native fault testing. The
array comes with three power-supply
modes, available for ECL 10-K and 100-
K system compatibility of -5.2 V, 4.5V,
and -3.3 V. A nonrecurring engineering
charge has been set at $80,000 to
$110,000, depending on the number of
designs bought. -J. Robert Lineback

SEMICONDUCTORS

WITH FINGERS CROSSED,
CHIP MAKERS EYE UPTURN

SAN MATEO, CALIF.
whi]e no one was watching, the
semiconductor pot has quietly be-
gun to simmer. At least a few U. S. chip
makers are well into a modest recovery
that may not be a turnaround, but that
looks more solidly based than the inven-
tory bubble that raised hopes a year
ago. This time the improvement appears
to be fueled in large part by an equally
welcome upturn in at least some data
processing sectors, which overall ac-
count for nearly a third of the semicon-

ductor marketplace.
‘“Having been deluded by the false
start last spring, I am cautious about
announcing an upturn, but the momen-

tum has definitely shifted to favorable,”
chairman Jerry Sanders told workers at
Advanced Micro Devices Inc. in an-
nouncing the Sunnyvale, Calif., compa-
ny’s improved results for the quarter
that ended in December and the outlook
for the spring. “Our most important
market sector, computers, is recovering,
led by strong demand for personal com-
puters, ” Sanders added.

AMD’s Silicon Valley neighbor, Intel
Corp., Santa Clara, has been given an
even bigger boost by renewed demand
for microprocessors, microcontrollers,
and related circuits. Intel reportedly en-
joyed four straight months of $100 mil-
lion-plus orders, beginning in Septem-
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ber, with December book-
ings approaching $140 mil-
lion. January kept up the
pace, insiders say. “They
are smoking,” comments |
analyst Adam Cuhney of |
Kidder Peabody & Co. in
San Francisco, who rec-
ommended Intel as a buy |
despite the company's
just-announced quarterly
loss of $16 million.

Intel marketing director
Larry Hootnick says, “We |
have been increasing in [~
revenue 5% to 10% a quar- |
ter, and it's not because
of good pricing, so some-
thing must be going on.

2, ‘ 5
4'5'}‘ i [

GETTING BUSY. Modest recovery, spending cycle, or real turn-
around: whatever it is, the upturn means more fab work.

It's clearly the best sign
we've had.” Still, he wants to see more
evidence. “We're trying to assess
whether or not it is the start of a broad
upturn. It's premature to say that it is.”

Makers of application-specific inte-
grated circuits, such as LSI Logic Inc.
and VLSI Technology Inc., and program-
mable logic maker Monolithic Memories
Inc. are also sharing in the boomlet, as
personal computer makers adapt their
boards to replace the glue chips used in
earlier generations.

Another encouraging trend, Hootnick
notes, is that Intel’s customers’ sales
are also increasing. In fact, although
the data-processing recovery is just as
tentative as the semiconductor indus-
try’s, a number of computer companies
and makers of computer-related equip-
ment have also shown signs of
improvement.

Sun Microsystems Inc. was up 42% in
sales over a year ago in its most recent
quarter. Improvement was also reported
by Tandem Computers, up 40%; Kay-
pro, up 113%; Amdahl, up 30%; and
Apple Computer, up 24%. Digital Equip-
ment Corp., the first of the computer
makers to show signs of life last year,
and Zenith Data Systems, which expects
its personal-computer business to ex-
pand 50% this year, from last year's
$352 million, also contributed to the
resurgence.

The spectacular performance of disk-
drive makers Seagate Technology and
Maxtor Corp., both of which more than
doubled sales and earnings in the fourth
quarter, pointed to the role of the per-
sonal computer in pacing the recovery.
Further confirmation came from soft-
ware supplier Microsoft Inc., up 62% in
sales to $81 million.

Some marketers are still cautious
about the prospects for a recovery now.
Motorola Inc.’s Semiconductor Products
Center reported a business upswing, but
world marketing director Charles
Thompson says he has no idea whether
it will continue. Texas Instruments Inc.

reported gradual growth in ASICs and
microprocessors, as well as some memo-
ry products. Orders were balanced be-
tween distributors and original equip-
ment manufacturers, says Bruno Pag-
liuca, TI's director of world marketing,
but he also says he suspects that the
increase was due in large part to inven-
tory restocking.

Moreover, not all the news has been
good. IBM’s much-publicized earnings
slide, as its revenues for the fourth-
quarter slipped 1.2% and rose only 2.4%
for the year, and the sluggishness of
the mainframe market in general have
kept enthusiasm within bounds. “We
don’t sense any big recovery,” says
Richard D. Skinner of Integrated Circuit
Engineering Corp., a semiconductor re-
search firm in Scottsdale, Ariz. “IBM is
still the biggest buyer. Inventories are
still being reduced, and just-in-time man-
ufacturing is keeping them down.” ICE
expects only a 4% growth in the U.S.
semiconductor market in 1987, with

most of the improvement coming in the
fourth quarter.

And semiconductor materials consul-
tant Daniel J. Rose foresees a carbon
copy of last year—that is, “a business
bubble through February, then a big
thump. ” Rose credits rock-bottom inven-
tories and seasonal capital spending,
when companies place orders for com-
puters, for the current upturn. “The
long-term outlook continues grim,” he
warns.

European and Japanese companies
also doubt that a full-scale recovery is in
progress. Semiconductor trade-agree-
ment pricing and the mainframe slump
are keeping Japanese memory sales
down. And the falling value of the dol-
lar has left foreign markets vulnerable
to U. S. penetration. In Europe, semicon-
ductor executives point out that general
economic forecasts for 1987 have been
revised downward recently. “So I have
my doubts about the slight upswing
leading to a substantial recovery,” says
Rudolf Schwenger, marketing director
for ICs at Siemens AG’s Components
Group in Munich.

RAISED FORECAST. But after waiting
two years, no one wants to miss the
recovery when it does appear. Market
consultant Jack Beedle of In-Stat Inc.,
Scottsdale, predicts higher bookings
through February and is preparing to
raise his U.S. gain forecast for this
year from a 5.1% increase to 8% to 12%.

And the Semiconductor Industry As-
sociation, whose closely watched book-
to-bill ratio surprised everyone by rising
0.9 in December to 1.08, won't knock its
own numbers, even if it can't entirely
explain them. “We know there is a re-
covery out there,” says SIA statistician
Douglas Ardrey, ‘but we don’t know
where it is.” -Clifford Barney

SOFTWARE

MICROSOFT AND AT&T
FACE OFF IN UNIX WARS

WASHINGTON, D. C.
Atangled web of alliances is shap-
ing up as AT&T Co. and Microsoft
Corp. battle to dominate the Unix mar-
ketplace. Both have enlisted Intel
Corp.'s powerful 32-bit 80386 micro-
processor, and each made major an-
nouncements at the recent UniForum
conference in Washington. Microsoft ini-
tiated a bold bid to make its Xenix the
Unix version of choice on microcomput-
ers, while AT&T lent its muscle to an
industry-wide effort aimed at standard-
izing the operating system it invented.
Both moves come as the imminent de-
but of a raft of 80386-based microcom-
puters promises to rock the Unix mar-

ketplace. “Everybody’s looking at the
386 as the platform to get Unix spread
over a much wider market,” says Betty
M. Niimi, vice president of Interactive
Systems Corp., Santa Monica, Calif.

This is a market that Microsoft of
Bellevue, Wash., intends to capture. It
has forged an agreement with Interac-
tive Systems to develop a version of
Xenix expressly for the 80386. The soft-
ware is expected late this year.

In the meantime, users seeking to run
multiple applications under Unix and
MS-DOS—Microsoft’s other well-known
operating system—can use Interactive's
new VP/ix [Electronics, Jan. 22, 1987,
p. 22] with MS-DOS, which Microsoft has
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just licensed Interactive to distribute.
Also Xenix's codeveloper, The Santa
Cruz Operation Inc., Santa Cruz, Calif.,
assumes from Microsoft the distribution
and support of Xenix for use with Com-
paq Computer Corp.’s 80286- and new
80386-based microcomputers.

To date, microcomputers have gener-
ated only minimal Unix software sales—
about $19 million in 1986, according to
estimates by the market researchers
Dataquest Inc. That was before ma-
chines like Compaq’s new Deskpro 386
came along. Based on the 80386, it has
ample power to provide an ideal show-
case for Unix. As a result, Dataquest
believes microcomputer Unix revenues
will burgeon to $62 million in 1987 and
$158 million in 1990.

As Compag’s computer is joined by
competitors’ hardware, software devel-
opers are demanding standards to en-
sure their Unix packages will run on
disparate machines. Providing such as-

surances is in AT&T’s interest, because
the company receives a licensing fee
each time a software maker develops a
product on its Unix System V.

That may be the reason AT&T has
joined X/Open, the international group
striving to define a standard for a com-
mon Unix applications environment.
AT&T announced in Washington that it
has become the 11th member of the
London-based group, joining Bull, Digi-
tal Equipment, Ericsson, Hewlett-Pack-
ard, ICL, Nixdorf, Olivetti, Philips, Sie-
mens, and Unisys.

INDEPENDENCE. But more than 230 soft-
ware suppliers are seeking indepen-
dence from AT&T licensing fees. They
have joined the Posix (Portable Operat-
ing Standard for Computer Environ-
ments) committee, an effort sponsored
by the Institute of Electrical and Elec-
tronics Engineers to develop, in effect, a
generic Unix systems standard. Posix is
expected to become the Unix standard

for government computing, though its
commercial effect is less clear.

Equally unclear is just how AT&T in-
tends to fend off Microsoft’'s Xenix at-
tack. Indeed, there has been speculation
that AT&T may give up the 386 market
and license to Microsoft the sole rights
to offer Unix for 80386-based machines.

Yet that could not have been AT&T’s
plan one year ago, when it licensed In-
teractive Systems and Intel, of Santa
Clara, Calif, to transfer AT&T Unix
System V to the 80386. The result, Unix
System V/386 Release 3.0, is now being
tested at 50 beta sites and is expected to
come to market early this year, says
Intel, ahead of Microsoft’s 386 package.

Yet even on the 386, Unix remains
best suited for running multiuser appli-
cations. So Microsoft is hanging on to
its MS-DOS card and is hard at work
developing a version of MS-DOS espe-
cially for the 80386 [Electronics, Sept.
18, 1986, p. 91]. -Alexander Wolfe

COMPUTER-AIDED DESIGN

PLESSEY PUTS ITS CHIPS ON SOFTWARE

CASWELL, ENGLAND
Unable to find the software that it
needs for computer-aided integrat-
ed-circuit design, Plessey Research Ltd.
is turning the problem into an opportu-
nity. It has embarked on a two-year re-
search project aimed at putting it in the
forefront of CAD chip-design software.

The vehicle is Plessey’s Megacell sys-
tem. It can design CMOS chips with up
to 80,000 gates and bipolar parts with
up to 30,000 gates, and can do the job at
up to 500 gates per man-week. The com-
pany puts the speed of most existing
systems at 300 gates a week. But the
Caswell, UK, company wants more than
just more speed: it plans to increase Me-
gacell’s design capacity to 250,000 gates
for CMOS and 40,000 for bipolar. And it
hasn’t been able to find the necessary
software and systems on the market.

“There is not enough software for
capture and algorithm defining,” says
Derek Boardman, manager of the com-
pany’'s CAD and computer facilities.
“We can't use Daisy, Mentor, and other
systems except for defining structures
and physical design. A lot of time is
needed at the higher level.”

Enter the software project. With
some help from the Alvey fifth-genera-
tion computer project, which provides
research funds to industry and universi-
ties, Plessey aims by 1989 to have a
system running on a Digital Equipment
Corp. MicroVax that will be able to han-
dle designs of up to 1 million transistors
at a rate of 10,000 gates per man-week.

“Our system will be equal to or better
than the rest of the world’s in two

years’ time,” says Boardman. “It will
still be able to be used by system de-
signers, but the expert designers will be
able to push the limits of technology.”
Boardman shrugs off possible competi-
tion. He says he sees little in the mar-
ketplace that suggests competitors will
be able to solve the problems that the
Plessey system will be able to handle.

Plessey will invest $3.75 million to
$4.5 million a year over the next two
years in the project. Another $750,000
will come from an Alvey CAD project
that has a total of $9 million to spread
among Plessey, General Electric Co.,
Racal, Ferranti, STC, ICL, the Royal
Signals and Radar Establishment, and a
few universities.

On the marketing side, Plessey is tak-
ing a new approach. Its existing Mega-

cell software is tied into Plessey silicon;
Plessey sells it to customers at a low
price, knowing that the profits will come
when the customer wants the chips
made. The new software, however, will
be sold in its own right in the market-
place at a realistic price, and users will
be able to use software tools from other
companies to design in non-Plessey tech-
nologies.

Megacell itself is engendering some
60 new Plessey products this year,
which will run on its 2-um fab line in
Roborough. The 1.5-um prototype line at
Caswell will be transferred to Robor-
ough for full production this year; the
plan is to scale it down to 1.2-um in mid-
1988. Meanwhile, work is under way to
prepare for the next stage: below 1 um

and, ultimately, 0.5 um.-Steve Rogerson

SYSTEM ENTRY POINTS
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SPEEDING THE GATES. Plessey says its CAD system can design CMOS chips with up to
80,000 gates at 500 gates per man-week. An upgrade to 250,000 gates is planned.
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From the Electronics Engineers & Designers Book Club:
The books that keep you
on the cutting edge of technology

® YOUR PROFESSIONAL BOOKSTORE BY MAIL.
Every 3-4 weeks, you'll receive the EE&D Bulletin describ-
ing the Main Selection and Alternates. If you want the
Main Selection, do nothing and it will come automatically.
For an alternate selection (or none at all), mark your
preference on the reply card and return it by the date
specified. You'll always have at least 10 days to decide.

Engineers at the forefront of technology count on the
EE&D Book Club for the professional books that help them
stay there. EE&D is your direct access to those newly
published but hard to find technical books from all the
leading publishers.

The newest and best books PLUS:
® PRE-SCREENING BY TECHNICAL ADVISORS.
Our Advisory Panel of engineers guarantees that each

selection is the most current and complete treatment of
the topic.

® TREMENDOUS SAVINGS. You save up to $47.25 on
the introductory book, and keep saving 20-35% on every
book thereafter.

® SUPERIOR QUALITY. All books are publishers’ original
editions. e -

As an EE&D member, you are only obligated to purchase
3 books (in addition to the $2.75 selection) during the next
year, and may cancel any time after that.

‘Industrial Robotics. By M. Groover,

M. Weiss, R. Nagel & N. Odrey

Microwave Solid State Devices. -

Real-Time Microprocessor Systems. # 463224 Pub. pr. $43.95 By S. Liao

By S. Savitsky Designing Electronic Circuits. # 580571 Pub. pr. $44.95
# 7671 Pub. pr. $47.50 By D. Middleton Puise Fundamentals in Small Scale
Modern DC-to-DC Switchmode Power Con- # 200659 Pub. pr. $36.95 Digital Circuits.

verter Circuits. By R. Severns & G. Bloom Electronic Design of Microprocessor- # R57571 Pub. pr. $34.95
# 591040 Pub. pr. $44.95 Based Instruments & Control Systems. Control Systems Engineering.
Digital Telephony & Network integration. By Z. Meiksim & H. Wist By M. El-Hawary

By B. Keiser # 25053-0 Pub. pr. $34.95 # R10158 Pub. pr. $39.95
# 212597 Pub. pr. $44.50 Waveforms: A Modern Guide to Handbook of Data Communications.
Encyclopedia of Electronic Circuits. Nonsinusoidal Waves & Nonlinear By J. Lenk

By R. Graf Processes. By J. Tilton H# 377317 Pub. pr. $31.75
# 069914 Pub. pr. $50.00 # 946095 Pub. pr. $33.95 Fiber Dptics: Devices and Systems.
Multiple Processor Systems for Real-Time VLS Signal Pracessing. By R. Offen By P. Cheo

Applications. By B. Liebowitz & J. Carson # 942722 Pub. pr. $36.95 # 314203 Pub. pr. $36.95

# 60511-3 Pub. pr. $39.95
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PEARSON

Wide Band, Precision

CURRENT
MONITOR

With a Pearson current monitor and an
oscilloscope, you can measure pulse or
ac currents from milliamperes to kilo-
amperes, in any conductor or beam of
charged particles, including those at
very high voltage levels.

This monitor is physically isolated from
the circuit. It is a terminated current
transformer whose output voltage pre-
cisely follows the current amplitude and
waveshape. A typical model gives an
amplitude accuracy of + 1%, — 0%, 20
nanosecond rise time, droop of 0.5%
per millisecond, and a 3 db bandwidth
of 1 Hz to 35 MHz. Other models fea-
ture 2 nanosecond rise time, or a droop
as low as 1% per second.

Whether you wish to measure current
in a conductor, an electron device, ora
particle accelerator, it is likely that one
of our off-the-shelf models (ranging
from 2" to 10%" ID) will do the job. We
also provide custom designs to meet
individual specifications.

Contact us and we will send you
engineering data.

PEARSON
ELECTRONICS,INC.

1860 Embarcadero Road
Palo Alto, Calif. 94303, U.S.A.
Telephone (415) 494-6444
Telex 171-412
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OPTOELECTRONICS

ELECTROCHROMICS ARE SET
TO DO IT WITH MIRRORS

ZEELAND, MICH.

lectrochromics never made it as an

automotive dashboard-display technol-
ogy because of slow transition time. But
now a pair of small Michigan companies
think they’ve found a way to pop open
the automotive market for this technol-
ogy. They're going to do it with mirrors.

The idea is to replace conventional sil-
vered-glass rearview mirrors with elec-
trochromic mirrors that can automatical-
ly adjust for glare. Sensors on the front
and back of each mirror will read light
conditions, providing input for built-in
electronics that will make the adjust-
ments. Though details of the deal are
sketchy, the first mirrors will show up
in model-year 1988 or 1989 cars from
Ford Motor Co. The mirrors will be sup-
plied by Gentex Corp. of Zeeland, Mich.,
which is tooling up to begin manufactur-
ing this summer.

The reward is a niche market for elec-
trochromic inside and outside mirror
systems that Gentex chairman Freder-
ick T. Bauer says could reach about
$300 million within five years. Gentex is
one of two Michigan firms planning to
supply electrochromic mirrors. The oth-
er is Donnelly Corp., in Holland, Mich.,
which will ship its first prototype mir-
rors to automakers late this month.
Donnelly executives will unveil their de-
sign at the Society of Automotive Engi-
neers’ International Congress and Expo-
sition, Feb. 23-27 in Detroit.

Also in the competition are two Japa-

EYE EASE. Gentex will start making its elec-
trochromic mirrors for 1988 or 1989 Fords.

nese companies that are developing sim-
ilar mirrors based on liquid-crystal tech-
nology. Executives from two firms—
Nippondenso Co. and Tokai Rika Co.—
will be at the Detroit conference to dis-
cuss their approach. But Bauer contends
that electrochromics have inherent ad-
vantages over liquid crystal (see “Why
electrochromics won out in Detroit,” be-
low). And, he says, electrochromics
could be suited for a much larger auto-
motive market for variable-light sun-
roofs, rear hatches, and windshields.

In the U.S. auto market, at least,
Gentex appears to have the early lead.
Some 100 prototype Gentex mirrors
have been under test by automakers
since the fall of 1985. And last April, the

WHY ELECTROCHROMICS WON OUT IN DETROIT

The benefits of electrochromic versus
liquid-crystal technology in the design
of automatic antiglare rear-view mirrors
in cars will likely get a full hearing Feb.
23-27 at the International Congress and
Exposition in Detroit, where Japanese
suppliers will lay out the benefits of
their liquid-crystal units. But in the
U.S., at least, suppliers believe that
electrochromic technology holds a clear
advantage over liquid crystal. And the
automakers seem to agree.

For one thing, electrochromics offer a
broader range of reflectivity, observers
say. As with liquid crystals, the reflec-
tance level of electrochromic-based mir-
rors is changed by applying a variable
voltage across the mirror surface, using
conductively coated glass electrodes. At
about 1 V, the mirror becomes darker,
and 4% to 6% of the light is reflected; at
0V, it's 80%.

That’s close to the 85%-to-4% reflec-

tance range of conventional antiglare
glass mirrors, which must be moved me-
chanically. Liquid crystal’s low-end re-
flectivity is equal, but it can’t match
electrochromics at the high end, con-
tends William P. Lantz, market-develop-
ment manager at Donnelly Corp. in Hol-
land, Mich. “We're not aware of any
liquid-crystal mirror that does better
than 50% [reflectivity at maximum
brightness],” he says.

An additional electrochromic advan-
tage is one that worked against the
technology for displays: slow transition
time. With rear-view mirrors, an abrupt
transition could be disconcerting to a
driver, says Frederick T. Bauer, chair-
man at Gentex Corp. of Zeeland, Mich.
The electrochromic mirrors that Gentex
plans to sell to Ford Motor Co. starting
this summer will require 3 s to go from
light to dark, and 7 s going the other
way, Bauer says. -W.R. I
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More Functions. Smaller Budget.

Beckman Industrial Circuitmate” DMMs
put bFE, Logic, Capacitance, Frequency and
True RMS In Your Hand. For Less.

Get more, for less. It’s a simple defi-
nition of value. For DMMs, value means
finding the combination of capabilities that
meets your needs at the right price. Without
losing sight of accuracy and reliability
If you want more functions at a low price,
Beckman Industrial’s Circuitmate™ Digital
Multimeters are the best value around.
From the pocket-sized DM20L to the
DM850, with true RMS capability and accu-
racy 10 0.05% =+ 1 digit, Circuitmate DMMs
give you the functions you need.

For instance, the DM20L puts both a
Logic Probe, a transistor gain function (hFE),
and a full range of DMM functions in the
palm of your hand. For only $69.95.

Then there’s the DM25L. Where else
does $89.95 buy you a Logic Probe, capaci-
tance measurement, transistor gain function
(hFE), and 24 DMM ranges including resist-
ance to 2000 megohms? Nowhere else.

When high accuracy counts, there's the
DM800 with a4 Y2 digit display. The DM800

]

1ZMIZRSON

DM20L Pocket-Size
w/Logic $69.95*

TTL Logic Probe: 20MHz
Hifto/off indications
Detects 25nS pulse
widths

hFE (NPN or PNP):

1 range (1000)

DMM: Input Impedance—
10 Megohms
DCA/ACA-5 ranges
(200uA to 2A)

Ohms-8 ranges (200 ohms
10 2000 Megohms)

Continuity beeper

also gives you frequency counting, A full-
function DMM, and more, doesn't have to
cost over $169.95. If it's a Circuitmate
DM8).

Or, for a few dollars more, get true RMS
(AC coupled) to let you accurately measure
non-sinusoidal AC waveforms. and all the
capability of the DM8Y), in the DM850.

Of course, there's a whole range of
Circuitmate DMMs and service test instru-
ments, including the DM78 autoranger that

DM25L
Capacitance, Logic,
hFE $89.95*

TTL Logic Probe: 20MHz
Hi/lo/off indications
Detects 25nS pulse
widths

Capacitance: 5 ranges
(2nF to 20uF)

hFE (NPN or PNP):
1 range (1000)
Continuity beeper
Built-in bail
Anti-skid pads

oL

DM850
True RMS
4, digits. DCV accuracy
is .05% +3 digits
True RMS
Frequency counter to
KHz
Data Hold display
capability
Continuity beeper
Built-in bail
Anti-skid pads
Price: DM850 (True
RMS). . . .$219.95*
— DMB00 (Average)
........ $169.95*

fits in a shirt pocket, yet gives you a full size
3V digit. % " readout. Not to mention a
complete line of accessories like test leads,
current clamps, even probes that can extend
your DMMs range and sensitivity. All
designed to work flawlessly with vour
Beckman Industrial Circuitmate DMM.

See your Beckman Industrial distribu-
tor and discover more DMM performance.
For less.

*Suggested list price (SUS) with battery, test leads and manual

2 [ndisetrizal”

Beckman Industrial Corporation, Instrumentation Products Division
A subsidiary of Emerson Electric Company

630 Puente Street, Brea, CA 92621

(714) 6714800 ® FAX: (714) 671484 ® TLX: 188790

©1986 Beckman Industrial Corporation
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IN THESE
YEARS OF

865

| -

ZO0——>Nn—TC—->—-2=2—=2

WE MANUFACTURE THE
SMALLEST PANEL METERS

Even our DIN-housing is only
0.67" (17mm) deep.

High arcuracy (+0.01 and 0.05%)
High stability (TC 10 to 100 ppm/C)
Low current consumption {80 mA typ)
are typ cal specifications of our
instruments

A.G.B. ELECTRDNICS USA
2084 HILLSBJRY ROAD
WESTLAKE V'LLAGE CA 91361
PHONE 805 373-0071
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can
help

¢

Unlike most neurologic disorders the
symptoms of Parkinson's Disease
can be controlled with the use of
modern drugs and physical therapy.

Parkinson’'s Disease is a neurologic
disorder...chronic...debilitating...but
we can help!

Patients...for information...
Please write or call

UNITED

_ w‘/:)\ TQ
: PARKINSON

K

Sl

A, FOUNDATION
360 West Superior Street

- -

Chicago, illinois 60610
312/664-2344
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i company was the first to demonstrate a

system with the left outside mirror
working as a slave to the sensor-
equipped inside mirror.

What's more, Gentex says it has come
up with a technique based on a propri-
etary electrochromic chemical that can
be injected between two glass plates.
Conventional techniques require multi-
ple layers of electrochromic materials,
such as tungsten oxide and strontium
titanate, to be sputtered on glass. The
Gentex approach will cut manufacturing
costs dramatically, perhaps by as much
as half, Bauer says. But at Donnelly,
which will rely on a multiple-sputtered-
layer process, market development man-
ager Willam P. Lantz says his firm has
developed some proprietary materials
and manufacturing techniques that will
likewise hold costs down.

Electrochromic models cost considera-
bly more than today’s mirrors. Lantz
says that Donnelly’s interior mirror will

be sold to automakers for $30 to $50
apiece, depending on features, compared
to $2 to $2.50 for conventional mirrors.
The Gentex mirror is expected to fall in
the same range. Nevertheless, both
Gentex and Donnelly believe that the
benefits, at least for buyers of luxury
cars, will justify the cost.

EYE ON NEW YORK. Though its initial
order from Gentex is for interior mir-
rors only, Ford, for one, is planning to
show a 1990s concept vehicle at the New
York Auto Show, April 18-26, that will
be equipped with both interior and exte-
rior mirrors by Gentex. And at General
Motors Corp., a spokesman for the Cad-
illac Motor Car Division in Detroit says
its engineers prefer electrochromic mir-
rors to the liquid-crystal units so far
tested. Cadillac expects to use electroch-
romics, the spokesman says, but not un-
til a full interior/exterior mirror system
is available, probably by model year
1990. ~Wesley R. Iversen

r STATIC MEMORY

PHILIPS’ SRAM GOES AFTER
LOW-POWER APPLICATIONS

EINDHOVEN, THE NETHERLANDS
In the go-go world of static random-

access memories, speed is king. But
the engineers at the Philips Research
Laboratories in Eindhoven have taken a
deep bow to another feature, one they
believe will open applications in portable
consumer products and battery-operated
office equipment: low power. They are
developing a 256-K CMOS SRAM that
not only is a speedy power miser, but
has so much capacity that it should be a
natural for video cassette recorders and
portable computers.

The SRAM [Electronics,

Dec. 18,

1986, p. 50] consumes less than 1 mW in
standby and 75 mW at 10 MHz—versus
up to 200 mW for competing SRAMS. Its
developers also credit it with greater re-
liability and more freedom from tran-
sient noise and temperature variations

256-K static RAM after the first metal layer.

BUILDING UP MEMORY. Memory cell of the Philips low-power

than most other SRAMs. And with all
that, they have not neglected speed:
with a 100-pF load, the memory accesses
in 40 ns, which is not bad given the low
power consumption.

The Philips team has combined well-
known techniques and some novel meth-
ods to cut the chip’s power demands.
Fabrication is with what Joseph Bas-
tiaens, CMOS process integration man-
ager, considers a relatively simple tech-
nology: a complementary-doped, single-
polysilicon, CMOS process that uses dou-
ble-metal, twin-well design on an
epitaxial substrate. Fabrication requires
14 masks. The minimum 1.3-um features
and buried contacts push the six-transis-
tor cell down to an area of 8 by 25 pm,
says Bastiaens.

Because the polysilicon gates of the
two p-channel and four n-channel tran-
sistors are p- and n-doped,
parasitic lateral poly/poly
diodes are formed in the
cell. But as Will Gubbels,
the memory’s chief de-
signer, points out, mea-
surements have shown
that the noise-margin loss
due to these diodes is min-
imal.

The Philips cell uses a
double-cross-connection
scheme, so the gates of
the two p-channel transis-
tors connect with the
drains of two n-channel
transistors. That means

Electronics/February 5, 1987
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If your system design looks
good on a board, think how im-
pressive it’s going to look on a
single chip.

Which is precisely where our
1.5-micron ASIC technology will
put it.

Now every design is down-
sized, whether you're working
with our Standard and Structured
Cells; or Structured Arrays”
and channel-free Compacted
Arrays.’ Or our silicon-compiled
16-bit and 32-bit MAC chips.

All of them let you design a
more powerful system with fewer
components and fewer bugs. A
system with more functions, in
less space.

But it’s not just our 1.5-micron
CMOS technology that makes
your designs more efficient.

It’s also our ASIC design
tools that let you create any
cell or array solution with the
same proprietary software
methodology.

Use our LDS"core software
with any one of our fifteen add-on
modules. Like the advanced
behavioral or multi-chip simula-
tor, chip floorplanning or logic
simulation accelerator.

And you’re guaranteed
working parts whether you de-
sign on your own mainframe, mini
or engineering workstation. Or
at any of our 30 ASIC design
centers—the largest network in
the world.

We've shortened prototype
delivery time, too. A mere five to
six weeks for Structured Cells,
three for Compacted Arrays and
Structured Arrays, and as little
as ten days for Gate Arrays.

Call your nearest LSI Logic
design center, or send us your
system design problem. We'l
show you just how quickly you
can jump into higher integration.

Without going overboard.

NI L.OGIC

LSI Logic Sales Offices and Design Centers: Milpitas, CA 408-433-8000, San Jose, CA 408-248-5100, Irvine, CA 714-474-2960, Sherman Oaks, CA 818-906-0333, Denver,
CO0 303-756-8800, Westport, CT 203-222-9336, Altamonte Springs, FL 305-339-2242, Boca Raton, FL 305-395-6200, Bethesda, MD 301-897-5800, Chicago, IL 312.773-0111,
Waltham, MA 617-890-0161, Ann Arbor, MI 313-769-0175, Minneapolis, MN 612-835-6161, Poughkeepsie, NY 914-454-6593, Raleigh, NC 919-783-8833, Trevose, PA
215-638-3010, Austin, TX 512-343-4513, Dallas, TX 214-788-2966, Bellevue, WA 206-822-4384, Calgary, Alta 403-262-9292, Edmonton, Alta 403-424-8845, Kanata, Ont
613-592-1263, Toronto, Ont 416-622-0403, Paris, France 33-1-46-21-25-25, Israel 972-3-403741, Ibaragi-ken, Japan 81-298-52-8371, Tokyo, Japan 81-3-589-2711, Osaka,
Japan 81-6-947-5281,Sweden,46-8-520720, United Kingdom, 44-344-426544, Munich, West Germany 49-89-926903-0, Diisseldorf, West Germany 49-211-5961066, Stuttgart,

West Germany 49-711-2262151. Distributors: Hall-Mark; Hamilton/Avnet; Schweber; Wyle.

LDS is a registered trademark, and Compacted Arrays, Structured Arrays and Structured Cells are trademarks of LSI Logic Corporation.
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Our MACGEN silicon com- High Performance cell-based

piler developed the world’s 1750 CPU combines logic,
fastest 16-bit multiplier ROM and processors.
accumulator.
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Structured Arrays combine Channel-free Compacted
high-density memories with Arrays combine logic and
up to 41,000 logic gates. memory functions with up to
129,000 available (up to
70,000 utilized) gates.



BEHLMAN

Unquestioned value, high quality

Behiman the fastest growing manu-
facturer in the AC power industry.

Whether you have a simple,
complex or out of the ordinary
application, we approach your
requirements with genuine interest

we win is our straight forward bus-
iness approach to success. Let us

for you too.

AC POWER =~
. . . For Every Application and More

and customer satisfaction have made

and professionalism. When you win,

demonstrate how our high quality and
customer satisfaction can be a winner

AC Power Sources

The widest range of manual and
programmable AC Power Sources
in the world.

Uninterruptible Power Systems
New and revolutionary UPS concepts
guarantee the ultimate control of all
powerline problems.

We sell solutions to AC Power
problems. Call or write today
for more AC power information.

A Fiskars Company

BEHLMAN

1142 Mark Avenue
Carpinteria, California 93013

(805) 684-8311
CALL COLLECT

| that one p-channel transistor is always

Circle 42 on reader service card

U.S. Savings Bonds Now Earn 7.02%

U.S. Savings Bonds now
earn market-based interest
rates—like money market
accounts. So you're guaranteed
a competitive return no matter
what happens to interest rates!
All you need to do is hold your
Bonds for five years.

For more information, call
toll-free 1-800-US-BONDS.

Bonds keld less than five years earn a lower rate
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A public service of this publicaticn

completely off, dissipating little power.

The data-path circuits also help to
keep the power demands down. An ad-
dress-transition detector circuit gener-
ates asynchronous pulses, such as auto-
matic power-up pulses, as well as pulses
to equalize the bit lines, the section
data-read lines, and the internal nodes
of the sense amplifiers. These pulses,
generated at the beginning of a read
operation, deactivate the word lines and
sense amplifiers to reduce active power
dissipation during long read cycles.

In a long write cycle, a so-called data-
transition detection circuit—which Gub-
bels says is a first for SRAMs—retrig-
gers the power-up pulse after a delayed
data change. The bit lines operate close
to the power-supply level to maximize
stability and noise immunity of the cell
during read operations.

A compact tristate driver, switched to
the high-impedance state during the
equalize and amplification phases, does
its part by seeing to it that only valid
data is put onto the global read bus. An
output latch maintains the valid data
when the sense amplifier and the tri-
state driver are disabled. A new output

One p-channel
transistor is always
off, saving power

buffer design minimizes the effects of
the package lead inductance on the out-
put buffer delay and supply-line noise.
A special inverter, with a voltage-depen-
dent capacitor and a p-channel MOS di-
ode as key elements, drives the gates of
two  push-pull transistors. When
switched on, the buffer current in-
creases linearly with time.

The chip uses a six-transistor cell
structure compared with the convention-
al four-transistor resistance-load cell.
Also, by using 1.3-um design rules, the
Dutch researchers have squeezed the
cell down to about the same size—200
mm?—as the less robust four-transistor
cell. In addition, “we are considering
putting the memory into a surface-
mounted-device package,” says Jan Loh-
stroh, head of the research lab’s Ad-
vanced Memory Design Center.

To improve production yield, two
spare rows and 32 spare columns are
incorporated on the memory chip. These
can be programmed by laser fuses. To
reduce chip dimensions and increase
speed, the Philips designers are now
working to shrink the device linearly by
a factor of 0.8. This, they say, will be
relatively easy, since CMOS memory
cells depend only on transistor ratios for
their operation and therefore remain
stable when shrunk. -John Gosch

J
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CENTIGRID.
Possibly the world’s
most advanced EM

Our Centigrid relay is the vanguard
of a new EMR generation. After all,
it is the natural outgrowth of all
those years of provenTeledyne
TO-5 technology.

[t is rugged. The uniframe-housed
motor assembly is stabilized by the
header at four points, making it
very tolerant of mishandling during
warehousing and assembly.

[t is tiny. Takes up less than .15
sq. in. of board space. And its .100”
grid spaced pinout permits direct
PC board insertion without lead
spreading. Since it is only .275"
high, this makes possible very high
board density.
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It is an even better RF switch
than the classic TO-5, providing
high isolation and low insertion

losses up through UHF frequencies.

And it is fully qualified to levels
“L’“M"and “P” of MIL-R-39C16.

[t draws very little power. The
sensitive version dissipates 75% less
power than the typical ¥ crystal
can. That can extend the battery
life of your portable equipment by
a significant margin.

To make sure you always get the
Centigrid quality you expect, we
designed our own automated pro-
duction equipment. For instance,
our microprocessor-controlled

header assembly system automati-
cally tests the units while they are
being produced, minimizing human
error and insuring built-in reliability.

For twenty years, Teledyne TO-5
technology has been the standard of
the industry. Now the Centigrid has
taken that technology one giant step
into tomorrow.

If you'd like complete technical
information or applications assis-
tance, call or write today.

9™ TELEDYNE RELAYS

Innovations In Switching Technology

12525 Daphne Ave., Hawthorne, Calitornia 90250 « (213) 777-0077
European Hqtrs: Abrubham Lincoln Strasse 38-42. 6200 Wiesbaden, W. Germany * 06121-768
Belgium Sales Office: 181 Chaussee de la Hulpe, 1170 Brussels * (2) 673-99-88
U.K. Sales Office: Heathrow House, Bath Rd , Cranfard. Hounslow, Middlesex, TW5 9QP » 1-897-2501
Japan Sales Office: Taikoh No. 3 Building, 2-10-7 Shibuya, Shibuya-Ku, Tokyo, 150 Japan * (3) 797-6956
France Sales Oftice: 85-87 Rue Anatole-France, 92300 Levallois-Perret o 1-7587160







... StayAhead

Using FACTRON SCHLUMBERGER Series 900

Productivity Management with Growing Power

A system so flexible it offers a choice of
hardware and software to precisely meet
every process management need of your
company.

A system that builds a powerful
advantage over your compelilion and at the
same time develops company skills.

A system that not only gives true
production visibility and real time
information, but helps trim down
manufacturing costs.

Anopen architecture system that
grows with your company to become a vital
element in future Computer Integrated
Manufacturing (CIM) development.

FACTRON SCHLUMBERGER
Series 900 Productivity Management.
Comprehensive Lols o give perfect control.
Building Better Productivity

The Series 900 Productivity
Management starting point is a worldwide
partnership between DIGITAL EQUIPMENT
CORPORATION and FACTRON.

Applying the immensely powerful,

flexible and fast VAX/micro VAX range of super

mini-computers, using industry standard
computing and communication methods
utilizing high speed, easily installed Ethernet
networking, systems are applied inlo your
own individual company requirements.

Hardware and software packages
ranging from comprehensive off-line
programming and test program library
control to paperless repair and focused
management reporting are available in any
combination. A

A~
P

The advantages are clear. A powerful
management system that brings test and
repair information and control to your desk
when you need it, identifying problems and
fault trends quickly, improving both
productivily and quality—- and all in a package
tailored to your company needs.

Your Company and FACTRON —
AProductive Partnership

But FACTRON SCHLUMBERGER goes
even further to help your production both now
and into the future. A new leve! of support
from people with a complete understanding of
manufacturing and test problems.
Engineering and applications tcams in the
U.S.A. and Europe, backed by support
throughout the world. A comprehensive
product range with applications
specialization that covers computer,
telecommunications. automotive, industrial
and consumer manufacturing.

FACTRON SCHLUMBERGER
Series 900 Productivity Management —
With Growing Power

FACTRON Series 900 Productivity
Management offers capability beyond the
conventional. A powerful, uniguely flexible
system of hardware and software modules
that you can build with and grow 1o meet your
company’s future needs, ensuring long term
erowing power through an unbeatable
partnership of FAGTRON and you.

Phone FACTRON now —today. We'll
prove that Series 900 products give you
the competitive edge.

FACTRON SCHLUMBERGER, U.S.A: 299 Old Niskayuna Road, Latham, New York 12110. Tel: (518) 783-3600

B X K. Tel: (0202) 893535
FACTRON SCHLUMBERGER, Europe: Ferndown Industrial Estate, Wimborne, Dorset BH21 7PP, UK. Tel: (0
NISSEC SCHLUMBERGER, Japan: 1-2-10 Hirakawacho, Chiyoda-Ku, Tokyo 102. Tel: (03) 2397411
SCHLUMBERGER SYSTEMS, Singapore: 12 Lorong Baker Batu, Singapore 1334. Tel: 7466344

BENELUX Holland Tel: (040) 457745, FRANCE Tel: (1) 4687 3243. GERMANY Tel: (089) 638110. ITALY Tel: (2) 9233474, SWEDEN (8) 699733

FACTRON AGENTS/DISTRIBUTORS .
SPAIN Tel: (1) 2624913. SWITZERLAND Tel: (31) 442711, TURKEY Tel: (1) 338 3529

FACTRON

COMPUTERS

IBM TRIES TO
CHANGE ITS LUCK

NEW YORK
Looking for a way to spark some first-
quarter sales action, IBM Corp. is
making major changes to its high-end
3090 mainframes—introducing two new
models, cutting prices on two existing
models, and upgrading performance
across the entire line.

The move came just days after the
Armonk, N.Y., giant disclosed that earn-
ings declined a startling 27% in 1986,
and 48% in the year’s fourth quarter.
IBM is banking on its new model 600E—
its most powerful computer ever—to
help spur sales. The key to the in-
creased performance is a new version of
the company’s 1-Mb dynamic random-ac-
cess-memory chip that is twice as fast
and one third the size of the megabit
DRAM that IBM has been using until
now (see p. 17).

Though not unexpected, IBM’s an-
nouncement appears to be designed to
boost lagging first-quarter sales. The
company will begin selling the enhanced
models immediately, but customers
should not expect to see any perfor-
mance improvement over the current
line until May. That’s when IBM says it
will start modifying those processors, on
location, by adding the hardware up-
grades. Delivery of the fully configured
enhanced models will also begin in May.

“I think they were getting anxious to

produce some good news,” says Ken-
neth Bosomworth, president of Interna-
tional Resource Development Inc., a
Norwalk, Conn., consultant. “This must
have been the best thing they could
come up with now.” Bosomworth says
the new lineup should help fight off the
less expensive IBM-compatible main-
frames by Amdahl Corp. and the Na-
tional Advanced Systems Division of
National Semiconductor Corp.
SIX PROCESSORS. The queen bee of the
new lineup is the 600E, a six-processor
machine priced at $11.5 million. The
600E offers a 50% to 60% performance
increase over IBM’s previous leading-
edge machine, the 400, which cost about
$8.5 million. The other new machine, the
300E, costs $6.1 million and is IBM’s
first three-processor design. It is 60% to
70% more powerful than the 200, which
can be upgraded to a 300E for about
$1.75 million.

The heart of any upgrade will be the
1-Mb chips and the 4-Mb memory cards
holding them. The dense cards will allow
IBM to double the memory capacity of
the 400E and the 600E from 128 Mb to
256 Mb. -Tobias Naegele

Partners in Productivity Iisbbbdc s
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WHAT’S IN IT FOR ME?

Quite simply, NCC '87 is THE conference that provides you with the knowledge you
need to use technology to its fullest potential.

Only at NCC will you DISCOVER: There is a need for one event to bring it all together
and give you the chance to sort it out—that event is
NEW TRENDS AND TECHNOLOGIES THE NATIONAL COMPUTER CONFERENCE.
Participate in highly targeted technical
sessions led by industry experts on the newest Make plans now to attend.

developments, applications and directions.
i i The National Computer Conference

NEW SOLUTIONS June 15-18, 1987
. i McCormick Place, Chicago, lllinois
Discover the answers to your specific

computing needs at the most comprehensive

business computer conference. Call 1-800-NCC-1987
or
NEW PRODUCTS return the coupon below.

Explore the latest hardware, software

and communications innovations from

more than 300 of the leading companies in * Sponsored by:

the industry. * AFIPS, ACM, DPMA, [EEE-CS, SCS

REDISCOVER NCC — DISCOVER THE POWER OF INFORMATION
Foradditional NCC 87 information, call 1-800-NCC-1987 orreturn this coupon to:
NCC ‘87, 1899 Preston White Drive, Reston, VA 22091

Name

Title

Company

Address

JUNE 15-18/CHICAGO .

City State Zip
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Bipolar military ICs: =9,
We still make 'em like » =

they used to.

When vou must have older bipolar military ICs, remember
Lansdale: we serve the semiconductor aftermarket. Our products For further nformation contact

are those that others no longer make, assuring you that you'll -
always have a source. (E: LA " sp A LE
You’ll see many old friends on our product list. Like SEMICONDUCTOR
Raytheons DTL 200 Series, Signetics DTL and TTL. Motorola’s Guvision ot Electronic Technologies, inc
SUHL-TTL and others. And we can meet all your needs, even to
the most exacting military standards.
We also do custom manufacturing, including Schottky TTL,
linear and digital. And we can give you gold-doping where needed.
So don'’t go to the expense of designing-in a new part. Not
when we still make em.
Exactly like they used to.

2330 Michigan Ave. - Santa Monica, California 904C4
Phone: (213) 829-7663 - Telefax: (213) 453-1741
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500 watts at up to 50 kV DC

PINILNOs s esesssseentpliny
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And smaller, too. That's the entire power supply sit-
ting there on the scale. Switch-mode technology elimi-
nates the need for a large input power transformer. as
well as the substantial output filter capacitors required
in low frequency designs. It's all there. inside that one
5" rack-mountable box.

It's one of the Glassman WH series — our latest
achievement in the most complete line of high voltage
power supplies available today. It includes the latest re-
finements of our already proven technology. as well as
all the features you have come to expect from a Glass-
man product, such as tight regulation tbetter than
0.005%. both line and load). low ripple, excellent tran-
sient response, and full remote and front panel control
of both voltage and current. Full load efficiency of better
than 75% results in low internal dissipation and high reli-
ability. Low stored energy offers maximum safety for
personnel and external equipment.

Of course, what makes it so light is that we use air
as the primary insulating medium, thereby avoiding any
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Lighter than ever

use of oil or potting compounds. This also helps to keep
the cost down. while making the units highly serviceable
if a component ever does require replacement. Al-
though, as one might infer from our 3-year warranty*
that is an event we consider unlikely.

Seven models in the WH series give you a choice of
outputs ranging from 0-3kV @ 150 mAto 0-50kV @ 10
mA with either positive, negative, or reversible polarity.

Whatever your high voltage power requirements,
there is probably a standard Glassman supply that will
meet your needs. Write, or call John Belden today at
201-534-9007 for complete information on the WH
series, or any of our other product lines.

*Formal warranty available upon request,

Innovations in high voltage power supply technology.

GLASSMAN HIGH VOLTAGE INC.

Route =22(East) Salem Industnial Park PO Box£51. Whitehouse Station. N J 08889
(201)534-3007 « TWX 7°(-480-2839
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DOUBLE-DOPED LASER IS THREE TIMES MORE EFFICIENT THAN YAG LASERS...

INTERNATIONAL NEWSLETTER

Researchers at the University of Hamburg in West Germany have developed
a double-doped laser with an efficiency rating of 7%—three times better
than conventional neodymium-YAG lasers. The researchers replaced the yttrium
and aluminum garnet used in neodymium-YAG lasers with a new material,
GSGG—gadolinium, scandium, and gallium garmnet—and doped it with both
chromium and neodymium. According to Klaus Petermann, head of the re-
search team at the university’s Institute for Applied Physics, the two dopants
give the laser improved absorption characteristics, making for better use of the
pump energy. There is one drawback, however: the neodymium-GSGG laser,
at least in its current experimental form, achieves its high efficiency only at
medium pumping power, up to 50 W. Beyond that point, thermal lensing
causes efficiency to drop. The Hamburg group hopes to overcome the problem
by improving and adjusting the laser’s resonator geometries. O

... BUT SONY’S SEMICONDUCTOR LASERS ARE AN EVEN BETTER BET

SOny Corp. has developed a high-energy semiconductor laser that offers
an efficient but expensive alternative to argon and neodymium-YAG la-
sers. Fabricated in Sony’s metal-organic chemical-vapor-deposition process,
the new devices are capable of producing outputs up to 1 W—approaching
the range of argon and YAG lasers. Sony’s lasers, which operate at wave-
lengths between 770 nm and 840 nm, boast efficiency in the range of 17%,
compared to efficiencies below 3% for most argon and YAG lasers. But the
new lasers won't come cheap: prices range up to about $13,000 per unit.(]

BRITISH TELECOM PLANS FIELD TRIALS FOR OPTICAL CARDS

ritish Telecom is planning a major thrust into the optical memory card

business that could position the company as a leader in the fledgling
European market. BT will launch at least two trials later this year, using cards
produced by Drexler Technology Corp., Mountain View, Calif. If all goes well,
full-scale operations could begin by 1990. The credit-card-sized medium can
store up to 2 megabytes of data and can be read with a laser, much like a
compact audio disk [Electronics, Dec. 16, 1986, p. 58]. There are four areas
in which BT wants to use the cards: the health care industry, for storing
medical records; in electronics, for software distribution; in financial services,
for credit and debit applications; and in security applications. BT plans to buy
more than 10,000 cards from Drexler this year, and it is studying reader/
writers from at least six Japanese companies. If it meets its goal, BT will be
the first British company to use the technology on a large scale, which should
open the door for other potential users and vendors in the UK. O

MICROPROCESSOR DEVELOPMENT TOOLS FROM INTEL JAPAN RUN ON NEC PCs

Intel Corp. isn't letting its microcode copyright battle with NEC Corp. stand
in the way of making money in Japan. Intel Japan is now offering a line of
microprocessor development systems that can use the NEC PC-9800-series
personal computers as hosts. The systems are designed for a range of Intel
microprocessors, from the 16-bit 80286 to the 8-bit 8051, and Intel is betting
that when they're offered on the best-selling PC-9800, its microprocessor
sales in Japan will pick up. Individual software kits are priced at $1,300 each,
while in-circuit emulators add from $15,700 for the 8086 to $22,300 for the
10-MHz 80286. Intel is expected to start selling development systems for its
32-bit microprocessors in Japan by the fourth quarter, but earlier in the U. S.
The Japanese version will use the PC-9800 as host; in the U. S. the systems
will be supported by IBM Corp.’s PC/XT and PC AT. a
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SIEMENS AND ERICSSON TO DEVELOP ISDN-COMPATIBLE MOBILE PHONE

n a bid to set an all-European standard for mobile radiotelephone systems,

West Germany’s Siemens AG and Sweden’s LM Ericsson AB will jointly
develop a digital system that is at once compatible with international integrat-
ed services digital networks standards and economical enough to be used in
remote locations. Called D-net, the Siemens-Ericsson system should be
ready for introduction in 1990 or 1991, by which time the European Communi-
cations Commitiee is expected to have worked out standards for a pan-
European mobile radiotelephone system. Sources say the committee already
has received proposals from Philips International NV of the Netherlands and
West Germany's Robert Bosch GmbH, among others. The Swedish/German
consortium is banking on high-end features, such as highly efficient narrow-
band operation and border-crossing functionality, to win approval for its entry.
But another key will be low-cost handsets. The pair believe these will help
them to open the radiotelephone to a wider base of potential customers. [

NEC DEVELOPS WORLD’S FIRST LONG-LASTING VISIBLE-LIGHT LASER DIODES

he world’s first commercial visible-light laser diodes should hit the market

in less than a year, according to NEC Corp. engineers. Experimental
devices oscillating at the red wavelength of 678 nm have shown no signs of
deterioration after 3,000 hours of operation, and the Tokyo company says
accelerated life tests give it confidence that the new laser diodes will have a
much longer life than the 10,000 hours at which helium-neon lasers are rated.
The 678-nm lasers could improve laser printers, as the sensitivity of the
amorphous silicon drums incorporated in those printers is four times higher at
678 nm than at the 780-nm wavelength of the laser diodes now used in
popular-price printers. The new devices are fabricated using a double-hetero-
junction structure consisting of a gallium indium phosphide active layer sand-
wiched between two aluminum gallium indium phosphide layers. O

NEC MAY ESCALATE ITS DRIVE ON THE U.S. SWITCH MARKET

EC Corp., Tokyo, is angling for a slice of the U. S. digital switch market,

now dominated by AT&T Co. and Northern Telecom. Industry sources in
Japan believe NEC may increase its engineering staff in Dallas from just 40 to
as many as 200 or 300 people in the next two years, primarily because the
company fears that restrictive trade regulations might force it from the market
if it is considered a foreign, offshore operation. NEC now claims a 10% share
of the U. 8. market for digital private branch exchanges, but has thus far failed
in its efforts to sell central office switches. O

RHONE-POULENC IS LOOKING FOR GOLD IN PRODUCING GALLIUM

t least one metals company is hoping to cash in on the growing demand

for gallium—a rare-earth metal that is increasingly used in high-speed
semiconductors. Rhone-Poulenc Minérale Fine of France is planning to ex-
pand its 20-ton annual production capacity with the addition of two new plants
by the end of 1988. The company is building one in Freeport, Texas, and the
other at an Aluminum Co. of America refinery in Pinjarra, Western Australia,
where it will extract gallium from the sodium aluminate obtained in refining
bauxite. Since purity is measured in decimal-place percentages, the Australian
product—99.99% straight gallium—will be considered crude, while the U. S
product, at 99.9999% and 99.99999%, will be considered highly pure. One
industry source says that when the two plants are open, the company’s output
will exceed the total worldwide demand for the metal—now about 50 tons a
year. O
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LSI Logic

Logic Array

ALU

Channeless Array



It's a quantum leap beyond current
logic.

Our LSA1500 series of Struc-
tured Arrays. A new 1.5-micron ASIC
technology that gives you full custom
designs with the ease of a gate array.

Add RAM, megacells and LSI and
VLSI megafunctions to high density
channeless arrays for up to 100,000
available gates—with previously
unachievable densities.

And get it all into silicon in less
than three weeks.

An accomplishment that defies
logic. But makes perfect sense.

AN ARRAY OF
LS1 LOGIC ARRAYS.

Then there’s our proven LCA10000
Series of Compacted Arrays—another
ASIC edge.1.5-micron HCMOS chan-
neless arrays that fly faster than
speeding ECL arrays. Up to129,000
available gates, with a mere 0.65 ns
gate delay.

In channeled Gate Arrays, LSI
Logic offers the LL9000 and LL7000
series: 1.5 and 2-micron, respectively,
with up to 10,000 gates. Both have
become the industry standards. And
with our arrays, you'll have prototypes
in under three weeks.

A BIG MACTO GO.

Our new MACGEN megacell compiler
puts you way ahead of the pack. It’s
software that lets you custom build a
multiplier-accumulator chip (MAC).
Or design a custom MAC Megacell. In
a matter of hours. ,
- With MACGEN, we designed
the world’s first 32-bit standard MAC,
the 1.5-micron L64032.With 80 ns
access times, at just 1/6 the power of
bipolar MACs. We also have the world’s
fastest 16-bit MAC.

And they're ready now—off the
shelf—at your distributor.

UNRIVALED IN
STRUCTURED CELLS.

Our Structured Cell family, the

LSCI5 Series, lets you combine metal-

configurable gate arrays, memory,
standard cells, megacells and compiled
cells on a single chip.With up to
60,000 gates and 36K RAM and 512K
ROM.

The height and width of these
structures are fully variable, for the
optimal design solution.

Using a proven cell-based tech-
nology with advanced 1.5-micron
HCMOS, you can now design virtually
any digital system on a chip.

e NTaMA T SLETOR, YRESIAS Mk,



THE STANDARD FARE
IS EXCEPTIONAL.

Our double-metal LST15 Standard
Cell series is an advanced 1.5-micron
HCMOS family for designs with up

to 60,000 gates. Our broad selection of
macrocells and macrofunctions emu-
late most standard SSI and MSI and
complement our library of nearly 100
LSI and VLSI megafunctions. To give
you more design possibilities than you
ever thought possible.

SOFTWARE
THAT PRODUCES WINNERS.

Whatever the project, our proven
LDS software tools make fast work of
design, simulation, verification and
layout. And because we build the sili-
con, you're always assured of getting
working parts. Guaranteed.

You can run LDS in your office, on
everything from a SUN or a MicroVAX,
to a VAX or IBM compatible mainframe.

Or at any of our 26 design centers
worldwide.

You can also lease LDS from our
distributors —Hamilton/Avnet, Wyle,
Schweber and Hall-Mark.

SERVICE WITH
A FOLLOW THROUGH.

At LSI Logic, we guide you from
design concept right through proto-
types and production, on the most
advanced equipment in the business.
Including testers for up to 299 pins
for over 225 package types.

LSI Logic has produced more
custom HCMOS arrays than Motorola,
National, and Fujitsu. In fact, more than
all the other IC companies combined.

And all of them made in the
USA, so nothing gets lost in transit. Or
in translation.

Check the list below for the LSI
Logic Corporation design center or
distributor nearest you.Then call us
today.

So our next breakthrough will
be yours.

IIEL.OGIC

Distributors: Hall-Mark; Hamilton/Avnet; Schweber; Wyle. LSI Logic Sales Offices and Design Centers: Milpitas, CA 408-433-8000, San Jose, CA 408-248-5100,

Irvine, CA 714-261.0124, Sherman Oaks, CA 818-906-0333, Denver, CO 303-756-8800, Westport, CT 203-222-9336, Altamonte Springs, FL 305-339-2242,

Boca Raton, FL 305-395-6200, Bethesda, MD) 301-897-5800, Chicago, IL 312-773-0111, Waltham. MA 617-890-0161, Ann Arbor, M! 313-769-0175, Minneapolis, MN 612-835-6161,
Poughkeepsie, NY 914-454-6593, Raleigh, NC 919-783-8833, Trevose, PA 215-638-3010, Austin, TX 512-343-4513, Dallas, TX 214-788-2966, Bellevue, WA 206-822-4384,
Calgary, Alta 403-262-9292, Edmonton, Alta 403-424-8845, Kanata, Ont 613-592-1263, Toronto, Ont 416-622-0403, Paris, France 33-1-46-21-25-25, Israel 972-3-403741, Tokyo,
Japan 81-3-589-2711, Osaka, Japan 81-6-947-5281, Sweden, 46-8-520720, United Kingdom, 44-344-426544, Munich, West Germany 49-89-926903.-0, Diisseldorf, West Germany

49-211-5961066, Stuttgart, West Germany 49-711-2262151.

LDS is a registered trademark and MACGEN, Megacell Compiler, Compacted Array and Structured Array are trademarks of LSI Logic Corporation.
IBM is a registered trademark of Intemational Business Machines Corporation. MicroVAX is a registered trademark and VAX is a trademark of Digital Equipment Corporation.
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| ELECTRONICS TECHNOLOGY TO WATCH |

~ INSIDE TECHNOLOGY

by Jonah McLeod

he market for -computer-aided-engineering software
continues to run strong despite the slow overall growth in
the electronics industry. High-density semiconductor technology
18 driving the demand for better chip-design tools. The increasing
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| THE U.S. MARKET GROWS BRISKLY FOR ASIC TOOLS

Todl tys (S millions)
1985 1986 1987
Standard-celt design 10 14 20
Gate-array design 10 15 20
Fuil-custom design 30 28 25
Silicon compilers 15 35 60
Physical layout 56 72 73
Simulation programs 12 15 18
Total 133 179 216

availability of process technology for building
chips with design rules of 1.25 pm and less has
made available a generation of digital chips that
integrate a daunting number of circuit functions.

The ability to produce application-specific inte-
grated circuits—gate arrays, standard-cell parts,
and full-custom types—with 50,000 gates and
more is of no use without tools that can make
the design of such ASICs manageable. Without
such tools, the design of these complex chips
takes so long—>500 to 1,000 man-years, by some
estimates—that a given application market
would most likely be captured by competing
fast-turnaround board-level implementations be-
fore the big ASICs can be readied.

Design software is being improved to deal
with these levels of chip complexity at both the
front end—the tools used for design entry and
debugging—and the back end—the programs
that use the design data to generate the physical

Speed is the key: complex ASICs will lose
applications to faster-turnaround,
board-level implementations without

a complete tool kit to rush them to market

chip layouts, standard-cell floor plans, or gate-
array routings. A high degree of automation is
needed at both the front end and the back end to
reduce the time it takes to get chips to market.

At the front end, new design-capture tools are
available that allow a designer to enter high-
level functions with large numbers of gates in a
single stroke, instead of entering tens of thou-
sands of gates one by one. These high-level func-
tions can be compiled for full-custom chips, or
they can be called from a library for either stan-
dard-cell or gate-array implementation. Various
types of user interfaces, from icon-based graph-
ics to special design languages, have been devel-
oped to suit the preferences of individual design-
ers for particular tasks. The new tools display
the captured logic in simplified forms that allow
the designer to conceptualize the design without
being overwhelmed by detail.

In addition, to support various levels of chip

volume, the tools working at the back end of the
design process must be flexible: designers
should be able to choose whether to implement
their designs as gate arrays for relatively low-
volume production, standard cells for better sili-
con efficiency in somewhat higher volumes, or
as full-custom chips for the highest-volume mar-
kets. The engineer should not have to rework his
design to move from one type of implementation
to the other. This kind of flexibility is now be-
coming available from such companies as LSI
Logic Inc. and VLSI Technology Inc., both of San
Jose, Calif. (see pp. 59 and 62, respectively).

Such new-generation tools can lay out macro-
cells—large blocks of logic, such as an arithme-
tic logic unit or a full central processing unit—
for any type of ASIC implementation with a high
degree of automation. Whereas the process once
required a layout specialist to make the place-
ment of circuit elements, especially the large
ones, or to correct a rough placement made by
the system, placement today is automatic. Rout-
ing the interconnections among those elements
requires less and less manual intervention as
well, and the heavy computing burden this work
places on design systems is being reduced by the
use of more efficient algorithms.

The market for advanced ASIC-design tools is
driven by the demand for application-specific
chips, even as the tools themselves help drive
the ASIC market. ASIC sales are predicted to more
than double in the next few years.

Sales of CAE tools reflect a trend toward gate-
array and standard-cell designs and away from
full-custom design. Full-custom chip design is ap-
propriate for standard parts, but it suits ASICs
only in the relatively rare cases where demand
for very substantial volumes can be established.
The market for both gate-array and standard-cell
tools is expected to grow more than 40% this
year (see table).

Simulation and verification tools will experience
more modest growth, but still more than 20%.
The fledgling market for silicon compilers will
nearly double its growth as user confidence in
them builds. The more mature market for physi-
cal-layout tools—place-and-route and floor-plan-
ning software—will grow nearly 20% this year.

“Gate arrays will experience twice the growth
of commercial ICs, and standard cells and macro-
cells will see a five-to-ten-times growth,” says
Joseph Costello, vice president of marketing at
SDA Systems Inc. in San Jose, Calif. “Even with
this large growth, standard cells will not catch
up to gate arrays in the next few years.”

“Today a systems company spends 1% of its
yearly revenue on CAE hardware and software,”
says Costello. “By 1990 this figure will grow to
2%, with purchases of hardware and software
being equal.” Design centers and foundries in-
side large companies will be one source of de-
mand. But a bigger factor will be systems de-
signers in these companies who will have their
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own design systems. Rob Walker, vice president
and chief engineering officer at LSI Logic, says
40% of ASIC designs are done on individual work
stations, not on shared mainframe systems. This
percentage will rise as more systems engineers
get their own work stations. “The productivity
gains of the first few systems purchased in an
engineering group have been demonstrated, and
now more members of the group are getting
their own system and software tools,” says
Thomas Bruggere, president and chief executive
officer of Mentor Graphics Inc., Portland, Ore.

To make sure these productivity gains contin-
ue, new front-end design tools are aimed at mini-
mizing the complexity of a 50,000-gate design.
New design-entry systems make greater use of
the familiar schematic entry, but with higher-level
functions, where functional blocks and single
lines replace complex multiple-wire schematics.

Typical of the new schematic-capture systems
is one from Silicon Compilers Inc., San Jose,
Calif. When Silicon Compilers adapted its Genesil
silicon-compiler software to the work-station
family from Daisy Systems Inc., Mountain View,
Calif., they added a new user interface. “Instead
of filling out forms, as is done with the existing
Genesil user interface, the designer selects icons
of circuit elements—an ALU, for example—to en-
ter his schematic,” says Dennis Sabo, vice presi-
dent of marketing at Silicon Compilers.

“The designer selects from a Macintosh-like
screen display the icon for the ALU,” Sabo ex-
plains. “The system then queries the designer on
the number of inputs to the ALU. After he an-
swers, the system continues with further queries
on other characteristics.”

Newly introduced tool kits from rivals LS1 Log-
ic and VLSI Technology are employing similar
high-level graphics symbols for schematic cap-
ture. Tools from the two companies allow the
designer to mix compiled circuit blocks with
standard cells and macrocells, which are library
circuits that have been previously laid out.

“Unlike most schematic-entry systems, which
require the designer to master hundreds of com-
mands, our new schematic-entry system requires
only 15 commands to manipulate schematic sym-
bols, edit the design network, and change wave-
form data,” says LSI Logic’s Walker.

VLSI Technology provides two different user
interfaces for their new data-path and state-ma-
chine silicon compilers. The data-path compiler
produces circuits with replicated logic elements
interconnected in a regular pattern. The state-
machine compiler produces logic blocks whose
input and internal state determine their output.

“The user enters the data-path specification by
drawing a free-form schematic to describe the
interconnection of elements within the data
path,” says James Rowson, the company’s man-
ager of advanced development. The schematic
represents complex elements as single blocks—
register files, ALUs, counters, and so on—and

ASIC WATCHER: SDA Sytems’ Cos-
tello predicts a fast-growing market
for gate-array and standard-cell de-
sign tools that run on work stations.

buses as single lines to
minimize confusing details.

For entering data to the
state-machine compiler, the
designer writes commands
in a high-level state-ma-
chine  specification lan-
guage. “State machines are
typically specified in the
form of a bubble diagram,
but we chose language-
statement input because it
allows much larger designs
to be specified,” says Chris-
topher Kingsley, software
engineer and creator of the
compiler at vLSI Technol-
ogy. ‘“‘Bubble diagrams
tend to become confusing
with more than four states
described, and with our
compiler we expect the designer to build large
state machines.”

No one interface is the ultimate for all design-
ers and all forms of data entry. “CAE system
interfaces are a matter of personal preference,”
says Silicon Compilers’ Sabo. “Some prefer
graphics, others like computer languages. And
CAE system interfaces will have to accommodate

‘Today a systems company spends 1%

of its yearly revenues on CAE
hardware and software; by 1990
this figure will grow to 2%’

these preferences. Future CAE systems will allow
designers to choose the interface they prefer.”

There is also a big payoff in design time saved
to be found in improvements in back-end chip-
design software. This back-end software now in-
cludes silicon compilers as well as more tradi-
tional place-and-route systems.

A large ASIC chip typically will contain one or
more large logic blocks, such as a megacell or a
compiled data path, and some read-only and ran-
dom-access memory. Around these larger blocks
are found small amounts of logic needed to tie
the blocks together and to interface with exter-
nal logic. The place-and-route tool places these
blocks where they will go on the silicon die and
makes the interconnections among them.

Most place-and-route tools already offer the
ability to place and route standard cells automat-
ically, but most require the designer to interac-
tively fix the location of macrocells. The tool
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1. FAST SHUFFLE. Merlyn S from Tektronics CAE Systems is a
place-and-route tool set for standard-cell designs. Its quadratic
algorithm moves cells around (at top) to achieve optimal place-
ment (at bottom) without iterations, saving computer time.

would then automatically place the surrounding
standard cells and route the chip. The next step
in the development of this type of tool is to
provide automatic placement and routing of both
macrocells and standard cells.

Advanced Technology Laboratories at RCA
Aerospace and Defense in Moorestown, N.J.,
has a tool called Happi, a place-and-route tool for
chips with up to 500,000 transistors, says Rathin
Putatunda, senior member of engineering. The
tool requires two metal layers for routing and a
third layer of polysilicon that may be used for
short distances to resolve routing conflicts. The
third layer helps ensure 100% automatic routing
but is not always needed.

A physical design system called Vanguard,
from IBM Corp.’s Thomas J. Watson Research
Center in Yorktown Heights, N. Y., offers similar
capability. The system partitions a chip into sub-
chips that define macrocell boundaries, according

to Peter Hauge, a research staff member at the
center, The subchip contains the macrocell circuit
and inter-macrocell connections. It also contains
portions of connections that are part of the final
chip design but lie within the region of the
subchip.

Subchips, which are designed individually, are
abutted to assemble the chip. A floor-planning
program determines the location of each subchip
to meet the criteria of short interconnections,
low and balanced wiring congestion, and mini-
mum area. “Vanguard has been used to design a
32-bit microprocessor containing 13 macros, in-
cluding a large register array,” says Hauge.

To minimize chip area and to place and route
the chip with a minimum of processing time,
each tool supplier has his own algorithm. For
example, the CAE System Division of Tektronix
Inc. in Austin, Tex., offers two place-and-route
tools—the Merlyn-G Gate Array Physical Design
System and the Merlyn-S Standard Cell Physical
Design System—that use what the company
calls the quadratic placement algorithm (see fig.
1). The technique is described as an alternative
to placement based on the simulated annealing
algorithm, an algorithm that emulates how met-
als expand slightly to realign their molecules
before they can further contract during the cool-
ing cycle of the annealing process. The simulated
annealing algorithm is used in RCA’s Happi, as
well as in a place-and-route tool called Timber-
Wolf, being developed as an ongoing project at
the University of California at Berkeley, to pro-
gressively expand and contract layouts to
achieve maximum compaction.

According to John Blanks, senior software en-
gineer at Tektronix, the Tektronix algorithm re-
quires much less computer time than simulated
annealing to perform a placement. In a bench-
mark Blanks carried out using a small, 2,600-
gate array, his technique took 20 minutes to run,
while placement using the simulated annealing
algorithm took nearly six hours on a Digital
Equipment Corp. VAX-11/780 computer. The tool
can handle chips with more than 10,000 gates.

Place-and-route tools such as those from RcCA
and Tektronix are intended for cells that have
already been laid out and stored in a library.
Other fully automatic place-and-route tools are
built to function with silicon compilers for han-
dling cells that have just been compiled. In addi-
tion, some of these tools, from Silicon Compilers,
LsI Logic, and vLSI Technology, can also mix com-
piled cells with standard cells and macrocells.

SDA Systems was an early supplier of place-
and-route tools. Its MacroEdge product offers
the designer automatic assisted macrocell place-
ment and automatic placement and routing of
standard cells. The tool makes a rough place-
ment of the larger cells, and the designer then
moves the cells for a more optimum placement.
A future version of the tool will offer automatic
placement of macrocells, the company says. O
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LSI LOGIC’S

BIG BAG OF ASIC DESIGN TOOLS

sI Logic Inc. boasts a bulging new tool

kit for designing application-specific inte-

grated circuits. The Milpitas, Calif., ASIC

vendor now has a computer-aided engi-
neering system that allows designers to quickly
create complex chip designs using either gate
arrays or standard cells. And designers can sim-
ulate a chip within a multichip system having
more than 250,000 gates, with gate delays as low
as 200 ps. The tool set, called the Modular De-
sign Environment, consists of a software core,
12 software modules, and a logic simulation ac-
celerator (see fig. 1).

Because the Modular Design Environment is
designed specifically for today’s higher levels of
integration, it overcomes many of the limitations
associated with previous tools. This latest edition
of LsI Logic’s tool kit contains new features,
such as silicon-compiler module generators, and
updated versions of existing tools. It captures
large logic blocks quickly and uses schematic
entry to provide input and output circuits to the
blocks. And it allows simulation of a design’s
behavior in silicon.

The software core, to which the modules can
be added, comprises a logic simulator, a design
verifier, a data-base-management system, and
associated libraries. Several of the modules, in-
cluding four silicon compilers (module genera-
tors), a logic synthesizer, and a hard-macro gen-
erator, reduce entry time to a matter of hours.
The module generators compile large or complex
functional blocks such as read-only memory, ran-
dom-access memory, multiplier-accumulators,
and adders. The logic synthesizer module—a
state-machine compiler—enables existing pro-
grammable logic arrays to be entered into a new
chip design, saving the time it takes to create
and debug a fresh design. A new schematic edi-
tor, the schematic-entry and waveform-display
module, is used to enter the surrounding circuits
to interconnect these logic blocks.

Finally, to help the designer anticipate the be-
havior of a circuit in silicon and plan the layout
accordingly, the tool kit has a bonding-diagram
module and a floor-planning module. The former
allows the designer to specify the input and out-
put of his chip early in the design; the latter
allows him to arrange the placement of the large
blocks of his design so as to minimize signal

This new tool kit, consisting of a
software core, several supporting

software modules, and logic accelerators,

speeds design of big semicustom chips
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1. TOOL KIT. Supporting the core of the Modular Design Environment are 12

software modules and modified Zycad logic accelerator hardware.
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delays in critical paths. The floor-planning mod-
ule allows him to change the aspect ratio of a
block to achieve an optimal layout.

One of the fastest methods for creating large
amounts of logic is by using the silicon compil-
ers, or module generators, which generate physi-
cal designs from high-level descriptions. The
four module generators available now are for
RAM; metal-programmable ROM; multipliers and
multiplier/accumulators using Booth’s algo-
rithm; and fast adders. These compilers differ
from others in that they produce large, regular
structures as building blocks known as mega-
cells. These megacells are used to implement
complete ASICs. The circuits can be implemented
in gate arrays or with standard cells.

If the circuit is implemented as a gate array,
the compiler produces a netlist that a foundry
can use with its place-and-route tools to create
the compiled circuit. If the circuit is implemented
as a standard cell, the compiler produces a lay-
out that the foundry can use to create the mask
layers to build the circuit. In addition, the com-
pilers impose no penalty in performance or sili-
con area by their use. In some cases the perfor-
mance is superior to that obtainable, in a finite
amount of time, with layouts done by hand.

Another tool in the kit that makes the design-
er more productive is the logic-synthesizer mod-
ule. It can combine several PLAs into a single
ASIC. Since a typical PLA uses only about 300
gates, many PLAs can be integrated into one
chip—keeping costs low, saving board area, and

yielding greater reliability. The module’s pro-
gram minimizes the logic and produces a com-
patible macrocell network that is optimized for
both gate count and speed, and is ready for
simulation and physical implementation. The log-
ic-synthesizer module accepts inputs in finite-
state-machine format (Mealy or Moore models),
Boolean equations, truth tables, or PLA format.
The tool kit’s schematic-entry module, in turn,
enables these large compiled blocks and the log-
ic-synthesizer-generated blocks to be connected
together automatically.

SIMULATION SOLUTION

Once the logic synthesizer and compilers cre-
ate the logic blocks and connect them, the de-
signer must verify that the design will perform
to specification. To do this, the tool kit has a
logic simulator called LSIM in the core, plus a
behavioral mixed-mode simulation module called
BSIM. LSIM, an event-driven logic simulator, can
accurately simulate more than 250,000 gates at
speeds two to three times faster than similar
simulators.

The BSIM module allows functions to be mod-
eled algorithmically at the behavioral level and
later simulated at the gate level with LSIM. Simu-
lation time is significantly reduced, and funec-
tions are described in a more straightforward
manner than at the physical level. Later, behav-
ioral models can be replaced by gate-level mod-
els for logic simulation.

After the logic and behavioral simulators en-
sure that a chip has been designed cor-
rectly, the designer can use the multi-
chip simulator module to verify that the
chip will work in the final system.

ICs that are to be simulated together—
either ASICs or standard products—are
described in BSIM or LSIM format. Test
vectors are applied to the entire system
and its operation verified. After a simu-
lation, design changes are recompiled
only if the IC is actually altered. As the
printed-circuit board that will contain the
final system is designed, actual interchip
loading becomes known, and delays may
be refined. Individual ASIC test vectors
may be extracted for production testing
of the ICs, and the system input and
output vectors may be extracted and
used for production pec-board testing.

The tool kit uses a hardware accelera-
tor built by Zycad Corp. of Minneapolis,
Minn., and equipped with a simulation
algorithm that is optimized for use with
the LSI Logic models. This accelerator
provides a more conservative glitch-mod-
eling algorithm than the standard Zycad
accelerator. The Zycad accelerator is
fully compatible with the LSIM software

2. THE RESULTS. This ASIC, built on LS! Logic’s Compacted Array, has two RAM blocks ~ simulator and supports the multichip

compiled by a module generator and 32 medium-size blocks built by a macro generator.

simulation feature.
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Besides simulating multichip operation, the de-
signer can also plan the layout of each chip in
the larger system and establish the location of
the input/output pins of each early in the design
process. The bonding-diagram module allows the
designer to generate an outline diagram of his
final chip. The program leads a designer through
the steps necessary to generate a manufactur-
able device, considering such design elements as
number and location of power pins, cavity size,
and angle and length of wire bonds. It also al-
lows a designer to specify input, output, and
bidirectional pin locations.

The tool kit's floor-planning module provides
delay control, feasibility checking, and graphical
interaction with the designer. The designer can
control the effects of layout on the design with-
out time-consuming trial layouts. The program
provides the designer with two color-coded dis-
plays of the design. The first shows the hierar-
chy of the design in the form of a tree. The
designer can zoom and pan through the tree to
observe detail. The second screen shows a color-
coded chip plan. Regions on the plan are shown
in the same color as the corresponding blocks on
the hierarchy tree.

The program automatically provides an initial
chip plan that minimizes chip area while main-
taining the hierarchy. Along with this plan, the
designer receives an evaluation of the ‘“feasibil-
ity with confidence level” of laying out the de-
sign in the specified chip size. This minimum-

area plan, however, does not consider the delay
requirements.

With this array of design and chip-layout
tools, a designer can now create much more com-
plex chips in a much shorter time, greatly reduc-
ing that all-important time to market for new
products. For example, in the time it takes to
design a 10,000-gate ASIC with conventional tools,
the designer can develop a chip design using five
times that number of gates. Figure 2 shows a
metal-mask-programmable ASIC called a Com-
pacted Array designed with the module genera-
tors and macrogenerators. The base array con-
tains more than 400,000 transistors, of which
168,000 are used in this design. The two large
blocks are RAMs, compiled using a module gener-
ator, and the 32 medium blocks were generated
with a macro generator. Using the extensive
simulation capabilities available, the designer can
ensure that the chip will operate to specification
not only individually, but in the total system
environment. Finally, the tool set lets the design-
er lay out a chip interactively to achieve the best
use of silicon and the highest performance. O

TECHNOLOGY TO WATCH is a regular feature of
Electronics that provides readers with exclu-
sive, in-depth reports on important technical
innovations from companies around the
world. It covers significant technology, process-
es, and developments incorporated in major
new products.

TWO DECADES OF EXPERIENCE WENT INTO DEVELOPING THIS ASIC TOOL KIT

As the old saying goes, the more things
change, the more they stay the same.
Nowhere is that more true than in the
semiconductor business. In the late
1960s there were two programs at Fair-
child Semiconductor Inc. in Palo Alto,
Calif., called Micromatrix and Micromo-
saic. The former was to develop one of
the first semicustom gate-array prod-
ucts; the latter, one of the first stan-
dard-cell products. Rob Walker, James
Koford, and Edward Jones were in-
volved in the programs at Fairchild, and
more than 20 years later these
three are still in the same game,
producing similar products at LSI
Logic Inc. in San Jose, Calif.

“At Fairchild, we developed most
of today’s ASIC tools: schematic
capture, logic simulation, automatic
place-and-route, and automatic test
generation,” says Walker, LSI Log-
ic’s vice president and chief engi-
neering officer. In putting together
LSI Logic’'s new Modular Design
Environment, Walker and Koford,

to handle gate arrays and standard cells
that are much larger than were
dreamed possible in the late 1960s.

“Accuracy is very important to us,
since we guarantee that the silicon will
be correct,” says Koford. “If the models
or algorithms have a bug, we have to
redo the circuit at no cost to the custom-
er. So we have to go out of our way to
make sure the tools produce a design
right the first time.”

Producing the tool kit was a job divid-
ed between Jones, LSI Logic’s director

vice president of computer design TOOL KIT TEAM. From left: Boyle, Walker, Jones,
engineering, wanted to create tools and Koford built the Modular Design Environment,

of topological systems, and Douglas
Boyle, the company’s director of logic
design systems. Boyle joined LSI Logic
shortly after it was founded in 1981. He
handled the front-end schematic-capture
and simulation tools, and Jones did the
back-end tools—the floor planner and
most of the layout tools.

“When we started to develop the tools
four years ago, we decided on a strate-
gy of using standard hardware and soft-
ware,” says Boyle. “We selected the
Unix operating system and the C pro-
gramming language as our development
environment. They would allow us to
port the tool kit to a number of stan-
dard hardware platforms.”

“When we started the company, we
built a tool kit that so far has completed
over 3,000 ASIC standard-cell and gate-
array designs,” says Walker. “In this
new tool kit we have continued to im-
prove old tools, and we have added new
ones to meet the needs of the next gen-
eration of process technology.” Boyle
adds, “what we did in this new software
is to provide much more automated
tools for creating ASIC chips.”
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A COMPILER FOR
SEMICUSTOM SOLUTIONS

pair of versatile compilers from VLSI

VILSI Tech no]ogy’s new data.path and Technology Inc. extends compiler tech-
nology into the realm of gate-array

state-machine COITIpI] ers can genera te and standard-cell implementations. The

gate-array and standard-cell netlists, San Jose, Calif., silicon foundry now offers a

data-path compiler and a state-machine compiler
as well as full-custom ]3y out formats that give designers a choice of gate-array, stan-

dard-cell, or full-custom implementation of chips
with 50,000 gates or more. What's more, the
choice of implementation technology can be
made after the initial design has been made.

“Both compilers can create full-custom layout,
standard-cell layout, or a high-density gate array
from a high-level input description,” says James
Rowson, manager of advanced development at
VLSI Technologies. ‘“Now, the designer can
choose the implementation medium that best
suits his design problem: gate arrays for the
fastest turnaround, standard cells for better sili-
con area efficiency, or full custom for best sili-
con area efficiency.”

The compilers are distinguished by their flexi-
bility. The data-path compiler not only allows the
designer to specify any number of general-pur-
pose buses, but also provides a versatile way to
wire between bits within the data path. In addi-
tion, the state-machine compiler lets the designer
specify the speed of the state-machine clock and
get a tight layout specifically for that clock
speed. And both compilers produce netlists for
gate-array and standard-cell implementations.

Until now, the quick turnaround offered by
commerc1ally available silicon compilers came
with a number of limitations. First, they allowed
only full-custom solutions.
Second, the number of buses
available was only four,
which constrained the place-
: BUS A ment and interconnection of
‘ blocks. And third, no com-
N ouT mercially available state-ma-
chine compilers could pro-
SHIFTER ALU RIGHT duce logic designs optimized
_J" PORT for the specific size and per-

ouT formance characteristics of a
i BUS B I given circuit.

Previously, for a designer
ﬁ to enter the description of
1. FLEXIBILITY. VLS| Technology's data-path compiler can overcome the limitations of compilers that  the circuit he wished to com-
restrict the number of buses in this design to four. The new compiler will provide as many buses as needed. ~ pile required that he fill out

LITERAL PORT FLAGS

LEFT REGISTER
PORT FILE
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forms appearing on the compiler work station
screen. For example, the designer might need an
arithmetic logic unit, a register file, a shifter,
and other elements of a typical data path (see
fig. 1). The compiler would place blocks in the
data path in the order in which these forms were
entered on the screen.

Other data-path compilers also restrict the bus
architecture for a design to two global buses—
the two buses running the width of the data
path in fig. 1—and two nearest-neighbor buses
in the data path, that is, the buses running be-
tween blocks in the data path. The former are
used for signals common to all blocks; the latter
for signals that move between two blocks. A
designer must specify the order of blocks to
ensure that blocks requiring access to neighbor-
ing blocks are adjacent; otherwise, the global
bus will have to be used for signals that are
specific to only two blocks.

With vLSI Technology’s new data-path compil-
er, the designer can specify nine general-purpose
buses without incurring an area penalty. “With
so many buses, the designer is no longer re-
stricted in how to place blocks inside the data
path,” says Rowson. “That means he can build
structures not possible before.”

For even more flexibility in designing a data
path, there is a general facility for wiring be-
tween bits in the data path, a function called a
swizzle. This allows the designer to reverse the
order of bits at any point in the data path.

“To illustrate the power of the new compiler,”
says Rowson, “we designed a simple circuit (see
fig. 2) that generates the timing signals for a
high-performance bit-mapped display, up to 2-K
by 2-K.” The design is fully programmable, Row-
son adds, allowing the designer to control the
number of bytes of visible data (nvis), the num-
ber of scan lines (nlines), and the length of blank
(nblank) and retrace (nretrace) lines. The sche-
matic describes a simple data path containing
two adder-subtractors, which in this application
function as counters. The top one counts visible
bytes and blanking lines; the lower one counts
scan lines and retrace lines. Inputs to each ad-
der-subtractor are routed through a multiplexer
and a D flip-flop.

The designer specifies the width, »n, of each of
the D flip-flops making up nvis, nlines, nblank,
and nretrace. The n refers to the bit width of
each element in the data path. The designer is
also able to select a fast or slow speed for each
portion of the circuit.

Another feature of the data-path compiler is
that the designer can vary the width of the data
path from one section to another. “One of the
features we observed when creating the compil-
er was that designers had different numbers of
bits in different parts of their data path—for
example, a 16-bit adder, an 8bit register, and a
4-bit register all intermingled,” says Rowson.

On other data path compilers, the paths would

have to be the same size. In other words, a 4-bit
register would be 16 bits long, but only 4 bits
would be used. In the visi Technology approach,
the compiler leaves out unused parts of function-
al units. If one part of a design calls for a 4-bit
register in a gate-array implementation, there
will be four pieces of lavout—a set of transistors
connected to form a register stage—and four
unused areas. In the gate-array version, there
will be only four flip-flops in the register.

With this feature, if a designer opts for a gate
array, he will not have to wire up unused gates.
And if he chooses a standard cell, he won’t nec-
essarily save the unused space, but he will con-
serve power.

BUILDING A STATE MACHINE

To direct the operation of the data path re-
quires combinational logic, which vLSI Technol-
ogy’'s new state-machine compiler produces.
State machines are blocks of logic whose outputs
depend not only on their inputs but also on their
internal state. The designer uses a simple hard-
ware-description language to specify a design.
These statements are converted into Boolean ex-
pressions, which in turn are transformed into the
final logic function.
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2. PROGRAMMABLE. In this circuit, for a bit-map graphics timing generator, the

designer is able to control graphics parameters, path widths, and speeds.
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“We considered using bubble diagrams to en-
ter the design, which is the way engineers think
of state machines,” says Christopher Kingsley,
software engineer and creator of the compilers.
“But bubble diagrams are only easy to use for
up to about four states. With larger designs, the
diagram becomes a rat’s nest of lines too com-
plex to be easily comprehended.”

A small number of compiler statements imple-
ment the state machine for the bit-map graphics
timing generator. VLSI Technology’s state-ma-
chine compiler differs from other state-machine
compilers available up to now in that it allows
the designer to specify how fast the state-ma-
chine clock is to run. In the new compiler, per-
formance requirements are specified by using
defaults, or by providing the loads the outputs
must drive, the drive capability on the inputs,
and the required maximum delays from inputs
or storage elements. The inputs and outputs can
be latched, and outputs can have JK flip-flops.

“In compiling a design, the compiler makes a
first transformation of the combinational logic,”
says Kingsley. “If the transformation does not
meet the timing requirements, the compiler per-
forms another transformation and continues un-
til the timing specification is met. Once a trans-
formation achieves the desired speed, the compil-
er attempts to reduce the area of the design to a

minimum.” The compiler produces a circuit that
is nearly the same size as one designed by hand,
Kingsley says.

The new compilers allow the designer to delay
the decision on chip implementation technology
until the final stages of the design process. Oth-
er compilers produce a file suitable only for a
full-custom layout. To prepare the state-machine
and data-path compilers for producing a layout,
the designer first draws a top-level schematic
that joins the data-path schematic and the state-
machine program; then, he completes a parame-
ter cell, which specifies where to find the sche-
matic, whether to perform automatic or manual
placement, and what kind of layout to produce.

The designer can request a CIF (Caltech Inter-
face Format) layout format for a custom chip, or
a netlist for a gate-array or standard-cell imple-
mentation. The system can generate a CIF output
in 5 minutes or a netlist in 1 minute. The netlist
can be used for either gate-array or standard-cell
implementation, because the designer uses the
same library of functions that he used when he
originally designed the data path and the state
machine. VLSI Technology’s library is a common
set of small, medium-, and large-scale-integra-
tion functions that the company guarantees to
work with standard cells or gate arrays in all of
its new 2-um and 1%-um CMOS technologies. O
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'FRIENDS AT ROCKWELL HELPED VLS| TECHNOLOGY BUILD NEW COMPILERS

James Rowson, manager of advanced de-
velopment at VLSI Technology Inc., and
his staff got a lot of help in building a
new pair of compilers from friends at
Rockwell International Corp. in New-
port Beach, Calif. “About a year
and a half ago, we began plan-
ning a new generation of data-
path compilers,” says Rowson. At
the same time, some designers at
Rockwell who have a close work-
ing relationship with the San
Jose, Calif. foundry approached
him with the idea of doing a gen-
eral-purpose data-path compiler.
Rowson and his team set out to
build a compiler that would allow
designers to choose gate-array,

nior design engineer in VLSI Technol-
ogy’s silicon applications group. “Jim
did the software, and 1 did the hard-
ware,” says Walker, whose job was to
build the register cells the compiler

standard-cell, or full-custom im-
plementation after the initial de-
sign had been made. Soon after,
the decision to build a similar
state-machine compiler was made.
Rowson gives Rockwell designers
lots of credit for features now in
the tool. “It was Rockwell’s idea
that the input to the compiler
should be a schematic,” he says.

The job of writing the data-path
compiler program initially fell to
Rowson and William Walker, a se-

SURESH DHOLAKIA

CHRIS KINGSLEY

would use to lay out a circuit.

“About a third of the way through
the design,” Walker recounts, “Jim and
I realized we needed to build into the
cells the ability to support the ‘swizzle’
capability [the ability to wire between
bits in the data path], as well as to allow
blanks in the layout—there had to be a
way to leave out cells in an 8-bit regis-
ter inside a 16-bit data path.”

Soon, Rowson brought in software en-
gineer Suresh Dholakia to take over the
programming effort. “One addition I
made was to write software that al-
lowed a megacell—a previously laid-out
circuit—to be merged into compiled lay-
out,” Dholakia says. “1 made the change
after our collaborators at Rockwell, who
had been using an early version of the
data path, asked how they could per-
form the function themselves.”

The state-machine compiler was the
work of software engineer Christopher
Kingsley. “We had been considering
building a state-machine compiler,” says
Rowson, “and as a first step we formu-
lated all we felt should make up the
tool. Chris took this input, selected the
algorithms to use, performed bench-
marks to test the compiler's effective-
ness, and came up with a product.”
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SPECIAL REPORT

SMART MEMORIES ARE EATING
INTO THE JELLY-BEAN MARKET

new breed of memory chip is begin-

ning to take over special-purpose stor-

age tasks from the high-volume jelly-

bean chips. Although no one can agree
on just what to name this new class of special-
purpose parts, they are often called smart mem-
ories because they also incorporate the support
logic required for control functions and system
interfacing.

Early entries are random-access memories for
the most part, but chip makers are now starting
to turn out other special-application types. And
not too far down the road are the application-
specific memories, in which the user will be able
to specify the RAM organization as well as other
special features. Another design approach is to
put memory on logic chips, and makers are be-
ginning to offer this as metal-mask options on
gate arrays and as handcrafted or compiled su-
percells in standard cells.

A major reason for the emergence now of this
type of logic-memory chip—a part that is also
known as specialty memory or logic that remem-
bers—is that it relieves the system designer of
the job of fashioning such combinations, thereby
reducing system cost and time to market. Anoth-
er cost cutter is the reduced chip count achieved
by combining logic and memory on one chip. It
boosts performance by eliminating the delay
time of an off-chip connection.

The timing on these specialized memory chips
couldn’t be better, as far as some U.S. chip
makers are concerned. They could

These special-purpose chips, combining
logic with memory, could prove to be a
potent weapon for U.S. makers in their
battle for market share with the Japanese

by Bernard C. Cole

prove to be a potent weapon for BOOM FORECAST IN THE U.S. FOR SPECIAL-APPLICATION MEMORIES I
American manufacturers in their

1,400

ongoing battle for market share
with Japanese semiconductor mem-
ory producers, according to Victor
DeDios, senior industry analyst 1,000
with Dataquest Inc., a San Jose
market research firm.

A combination of geographical
proximity to potential customers,
mainly computer manufacturers; a 400
greater degree of systems exper-
tise, particularly in startup memory 200
companies; and more experience in
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computer-aided design favors U. S. v
manufacturers in these new niche

. SOURCE: VLSI TEC
markets, declares DeDios. The ad- d
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1. DUAL PORTS. A new breed of SRAM, the VTTGAMB from VLS| Technology, sports

dual I/0 ports, one 8 bits wide, the second 16 bits wide.
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mize them for digital TV, image
enhancement, and data reduction.

The fastest-growing portion of
this emerging memory market is
the special-application RAM. U.S.
sales will grow from slightly less
than $200 million last year to
$300 million this year and to $900
million by 1990 (see chart, p. 65),
predicts one San Jose maker,
VLSI Technology Inc. A more con-
servative estimate comes from
Dataquest, which estimates this
market will grow to about $700
million by 1990.

Barely two years old, the video
RAM, a multiport DRAM used in
graphics systems, is the most ma-
ture segment of the special-appli-
cation RAM business. This busi-
ness, which ran about $10 million
in the U.S. last year, will double
this year, says David Handorf,
general manager of application-
specific memory products at VLSI
Technology. Video DRAMs sup-
port the high-capacity require-
ments of frame buffers and dis-
play memory found in graphics
terminals and systems by provid-
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vantage could be short-lived, however, if a spe-
cial-purpose memory turns into a high-volume
market. This is already the case with 'video
RAMs. In such cases, the Japanese, with their
track record in producing low-cost, high-volume
circuits, will ultimately dominate, says another
observer, Thomas Goodman of Vitelic Corp., in
San Jose.

Perhaps the most common of these special-
purpose parts are a variety of CMOS RAMS, in-
cluding new multiport video dynamic RAMS, mul-
tiport static RAMs, semaphore RAMs, and SRAM-
based first-in, first-out buffers. Also falling into
this category are even more specialized devices,
which include content-addressable memories,
cache-tag RAMs, and cache-data RAMs. Semicus-
tom-logic vendors also seek to satisfy the special
memory requirements of many systems design-
ers with circuits that use reconfigurable memory
blocks in their gate-array and standard-cell-based
products. These blocks hold up to 32-K of SRAM
and 512-K of read-only memory. Vendors are also
considering SRAM-based designs as the best way
to achieve gate-array-like densities in CMOS-based
programmable iogic devices.

Even makers of CMOS electrically erasable pro-
grammable read-only memories and EPROMs are
incorporating additional logic into their standard
architectures to serve niche markets such as data
encryption and enhanced error correction. Also,
makers of charge-coupled-device memories are
modifying their devices, adding the logic to opti-

ing two input-output ports, one
for random access and another for serial access.
The random-access port is driven by the graphics
processor. It is the entry port used for building
the screens of data that are to be displayed. The
serial port sequentially accesses the memory and
performs the various serialization tasks that are
necessary to drive a cathode-ray tube or other
serial data device. The relative independence of
the two ports helps unburden the random-access
port, which increases the available bandwidth and
makes it easy to change screens quickly, without
burdening the central processor.

In early 1985, Texas Instruments Inc. set the
standard for video RAMs, combining a 64-K-by-1
DRAM on the same chip as a 256-bit serial-access
shift register. Last year TI introduced a CMOS 64-
K-by-4 video RAM. It has been quickly joined by a
variety of 256-K video RAMs from other makers.
Now meetings are being held to consider conflict-
ing standards proposed for the megabit genera-
tion of video RAMs. Some designers believe they
can use a straightforward extension of the cur-
rent 64-K-by-4 design, organized into a 256-K-by-4
array with 512-by-4 serial registers. Others be-
lieve the 4-bit-wide data port, with four times as
much memory behind each data pin, constrains
bandwidth for the performance they need. These
designers are pushing for a 128-K-by-8 part with
256-by-8 serial registers. Both will probably be
made available, says James Koo, vice president of
engineering at Vitelic.

The dual-port SRAM marketplace is growing
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as rapidly as video RAMs. VLSI Technology’s Han-
dorf estimates that these sales will double this
year from last year’s $5 million to $10 million. In
fact, sales are expected to double each year until
at least 1990, he says. Current participants in the
market include AMD, Cypress Semiconductor, In-
tegrated Device Technology, Performance Semi-
conductor, TI, VLSI Technology, and Vitelic. Intel
and Fairchild Semiconductor are considering a
move into this market.

Dual-port SRAMs ranging in density up to 16
K are becoming widely used because they give
two independent devices simultaneous read and
write access to one memory, says Thomas Good-
man, director of applications engineering at Vite-
lic. “This allows the two devices to communicate
with each other by passing data through the
common memory. These devices might be a CPU
and a disk controller, or two CPUs working on
different but related tasks.” The dual-port SRAM
approach is useful, says Goodman, because it
allows the same memory to be used for working
storage and communication by both devices, and
it eliminates the need for any special data-com-
munication hardware between them.

ONE RAM: TWO PORT SIZES

At least one dual-port SRAM comes with different
sized ports. VLSI Technology’s VT16AMS8 aims at
solving the problem of data transfers between
systems with dissimilar word sizes (see fig. 1). It
has a left port organized for 1,024 16-bit words
and a right port for 2,048 8-bit words.

Two CMOS approaches are now used to build
dual-port SRAMs, says Vitelic’'s Koo. One ap-
proach is to build dual-port memories with spe-
cial memory cells that add extra transistors so
that each memory cell can be written and read
independently from two sources. This produces
sub-50-ns speeds in 16-K devices, but the ap-
proach is density-limited because a 6- or 8-tran-
sistor cell is needed. The second approach, used
in designs where the emphasis is on lower cost
and higher density, retains the standard 4- or 6-
transistor cell. However, the entire memory ar-
ray is switched between two ports using addi-
tional multiplexer and arbitration logic so that
dual-port operation is simulated. Although this
results in smaller dice and lower cost as well as
higher density, it doubles the access time.

One of the original special-application memo-
ries—the FIFO part—is getting a new lease on
life. Unlike earlier shift-register-based designs,
the new FIFOs from companies such as AMD,
Integrated Device Technology, and Vitelic are
SRAM-based. They incorporate separate read and
write pointers for addressing the RAM array, so
data inserted into the device is available immedi-
ately without any of the “fall-through” time as-
sociated with shift-register-based FIFOs.

Another advantage, says Vitelic’s Koo, is high-
er density. “Shift-register-based FIFOs now range
in size from about 1-K words in depth and from 4

- e ) .
2. PLAYING TAG. IDT's 7174 cacha-tag RAM increases speed
with a copy of the most frequently used main-memory data.

to 9 bits in width,” he says. “Shifting to SRAM-
type architectures allows much higher density FI-
FOs. SRAM-based configurations ranging from 512
bits to 32-K deep and 9 bits wide are possible, all
with sub-50-ns performance.”

SRAM-based FIFOs also offer greater flexibility
in matehing data rates, he says. “In addition to
the standard serial in, serial out, you can have
serial in, parallel ocut; parzllel in, serial out; or
parallel in, parallel out.”

Another feature of SRAM-based FIFOs that's
exciting system designers is that their storage
capacity does not necessarily affect package de-
sign, says Goodman of Vitelic. “It is theoretical-
ly possible to make a FIFG of arbitrarily large
size that will fit into the same package as a
much smaller device with the same data width
and features,” he says. “FIFOs do nof need ad-
dresses from outside but supply them internal-
ly,” and therefore do not neec external address
pins that would increase package size. With this
in mind, some companies are developing very-
high-density FIFOs up to 256-K built around
DRAMs rather than SRAM arrays.

Another emerging special-application memory
is the cache-tag RAM (see fig. 2) ranging in size
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memory address can be mapped.

An old idea receiving new interest as a
special-applications memory is the content-
addressable memory, says Steve Dines,
CAM product manager at AMD Inc. in Sun-
nyvale, Calif. It will be mainly used in
applications such as artificial intelligence,
machine vision, communications control,
and various sorting applications.

Although data is written into an ad-
dressed location, as it is in a RAM, the CAM
operates differently during the read oper-
ation. In the read operation in a standard
SRAM, an address is asserted on the ad-
dress pins, and the data stored in the as-
sociated locations is recovered from the
data-out lines. When a CAM performs an
analogous function, the data request is
asserted on some input pin and the CAM
responds with the addresses, if any,
where the data was written.

AMD is currently the only company with
a product, the Am95C85 content-address-
able data manager, a 1-K-by-8-bit device
(see fig. 3). It can manipulate data files up
to 500 times faster than a software-sort-
ing routine. Likely to join AMD are Fair-
child Semiconductor, Integrated Device
Technology, and Vitelic.

Further differentiation in the special-ap-
plication memory market is continuing,
with new architectures emerging to meet
specific system needs. Several companies,
for example, are developing semaphore
SRAMs to resolve the contention problems
faced in the current generation of dual-
port SRAMs without sacrificing cost,
speed, or density. In this approach, con-

3.DATA SORTING. AMD’s 95C85 content-addressable data manager tention between the ports is arbitrated,

finds files 500 times faster than software-implemented algorithms.

and status messages are passed using on-

up to 64 K and available from AMD, Integrated
Device Technology, and Motorola. Fairchild
Semiconductor and TI may enter this market. De-
signed to support cache designs by providing the
tag comparison on chip, such deviees usually in-
corporate a SRAM array and an 8-bit comparator
that performs the address tag comparison.
Cache-tag RAMs fit in between the CPU and the
slower main memory and increase the effective
speed of the main memory by responding quick-
ly with a copy of the most frequently used main-
memory data. The first generation of these CMOS
devices have direct-mapped architectures: each
memory address maps into the cache at only one
memory location.

Other cache-memory devices under develop-
ment will support what are called fully associa-
tive and set-associative configurations. In the
former, any block from main memory can be
stored to any memory location in cache. The
latter extends the direct mapping approach but
increases the number of locations into which a

board semaphore registers, which are ad-
dressed rather than the normal SRAM core when
such situations occur. In other variations, ven-
dors are combining disparate special-application
memory devices on the same chip to reach a
broader market and thus reduce chip costs as
volume increases. For example, Hitachi Semicon-
ductor Inc. of San Jose now has available the
HD63310, which can be configured as either a 1-
K-by-8 SRAM or as two FIFO shift registers of up
to 1 K-byte long. It can operate in both the multi-
plexed and nonmultiplexed mode and has eight
semaphore and 32 programmable registers.
Special-application memories with much more
on-board intelligence are ready to burst on the
scene. For example, Vitelic is developing a count-
ing RAM that combines a simple arithmetic logic
unit—whose sole function is to increment or dec-
rement 1 bit of data—and a 64-K dual-port SRAM
core. Aimed at applications such as histogram
collection, the chip can be configured as either
an 8-K-by-8 SRAM, or as a collection of 8,192 8-bit
individual binary counters, 4,096 16-bit counters,
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or 2,048 32-bit counters. Taking the con-
cept of on<chip ALUs a step further is Hi-
tachi’s HM53462, which combines a 64-K-
by-4-bit SRAM with several registers and
an &bit ALU that executes a multiple-step
loop without going off-chip. After it is giv-
en an address and the operation to be
performed, it puts the result back into the
memory, shortening the time to do certain
logic operations such as graphics and sig-
nal-processing tasks.

As fast as the market for special-appli-
cation memories is growing, application-
specific memories could end up leaving
them in the dust. Many observers, such as
vLSI Technology’s Handorf, see an emerg-
ing trend toward application-specific chips.
Cell-based custom memories will offer the
user the same short turnaround and appli-
cation specificity that ASIC companies now
provide for logic designs. And the driving
force for this development, says Vitelic’s
Goodman, are the same powerful comput-
er-aided-design tools that are now starting
to transform the way designers imple-
ment logic designs [Electronics, June 23,
1986, p. 34].

“Virtually every major memory circuit

now in production or in development has
been designed with the help of these so-
phisticated CAD tools,” says Vitelic’s Koo.
“And although most vendors’ CAD sys-

4. LOGIC PLUS MEMORY. LS| Logic’s LSA1500 series combines up to
37,000 gates and up to 36K bits of SRAM for up to five ports.

tems are not yet to the point where all the inter-
nal pieces of a memory design are components in
a standard-cell library, the trend is in that direc-
tion.” Eventually, a customer will be able to
specify an unusual RAM organization and a set of
features, and the vendor will be able to quickly
assemble the required components into a floor
plan, do some manual hookup and tweaking, and
generate custom memories in the megabit densi-
ty range, he says.

FOLLOWING THE ASIC ROAD

An ASIC memory chip may be down the road a
bit, but already ASIC logic chips are beginning to
offer memory options. ASIC manufacturers are
attempting to address the individual memory re-
quirements of systems designers by incorporat-
ing large memory blocks into prefabricated gate
arrays and incorporating increasingly larger
memory blocks into their standard-cell libraries.

Typical of the approach being considered by
many gate-array manufacturers is the LSA1500
series from LSI Logic Corp., a family of struc-
tured arrays that combines up to 37,000 available
gates with up to 36 K of on-chip SRAM and up to
five ports with cycle times less than 20 ns (fig.
4). The Milpitas, Calif., company has also just
introduced the L3C15 structured-cell library that
includes SRAMs up to 38K, multiport memories,
FIFOs, content-addressable memories, and a vari-
ety of other types.

Another company applying the concept to cell-
based methodology i Unicorn Microelectronics
of San Jose with its Compile library of memo-
ries. These memories include single- and dual-
port SRAMs which are configurable for word
width and depth and can support synchronous or
asynchronous operation. SRAM-based core FIFOs
of any word width and depth can be compiled.

Many other memory and logic suppliers are
looking at SRAM-based technologies to extend the
reach of CMOS-based programmable logic devices
into gate-array densities. A family of logic cell
arrays from Xilinx Corp. of San Jose comprises
“sea-of-memory” devices with configurable logic
and 170 blocks as well as configurable intercon-
nect resources [Electronics, Jan. 27, 1986, p. 25] .
Currently available in densities up to 1,300 gates,
the technology offers the promise of being capa-
ble of extension up to the 10,000- to 20,000-gate
level, says VLSI Technology’s Handorf. To take
advantage of this capability, a number of other
companies, including Intel Corp., Monolithic
Memories Inc. of Santa Clara, Calif., and VLSI
Technology are considering entering the market
with similar devices.

“However, from whatever direction you
come,” says Vitelic’s Goodman, “the final result
in the very near future will in all probability be
the same—an integrated memory-logic device
that fills a specific application at the lowest pos-
sible cost and highest practical utility.” 0
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The success of cost-competitive high-
performance system designs depends on the
intelligence of the system. So before you make
your MPU decision, consider Thomson-Mostek
microcomputer products.

We offer 8-Bit microprocessors with
their peripherals in our 6800 family. Then there’s
our 68000 family — 16-Bit microprocessors
that include peripherals for general purpose
I/0, data communications, display controllers,
memory management and digital signal
processing. One family member, the 68000-16,
is the fastest 68000 microprocessor available
anywhere. And our ROMIless microcontrollers,

with added features like RAM, I/O and TIMER
on the same chip, are also part of these
versatile families.

What's more, all Thomson-Mostek
devices are available in plastic DIP and PLCC
packages. And they withstand temperatures
ranging from —40°C to +85°C.

So, before you make your micro-
processor selection, consider the people who
make it their business to keep your system in
the lead.

We're Thomson-Mostek. Leading the
way to successful ideas.

MICROPROCESSORS

Device Available Speed (MHz) Description Alternate Source
8-BIT

EF 6802 1,15,2 MPU with Clock and RAM MC 6802 (A,B)
EF 6803 1,15,2 8-Bit ROMless Microcontroller MC 6803 (A,B)
EF 6803U4 1,1.25,15 8-Bit ROMless Microcontroller MC 6803U4 (—1,A)
EF 6809 1,15,2 High-performance 8-Bit MPU MC 6809 (A,B)
EF 6809E 1,15,2 High-performance MC 6809E (A,B)
16-BIT

MK 68000 8 16-Bit Microprocessor MC 68000-8

TS 68000 10, 12.5, 16 16-Bit Microprocessor MC 68000-10, 12
TS 68008 8,10,12.5 16-Bit Microprocessor MC 68008-8, 10, 12
MK 68200 4,6 16-Bit ROMIess Microcontroller

PERIPHERALS

Device Available Speed (MHz) Description Alternate Source
8-BIT

EF 6821 1,15,2 Parallel I/O (PIA) MC 6821 (A,B)
EF 6840 1,15,2 Programmable Timer (PTM) MC 6840 (A,B)
EF 6850 1,15,2 Serial 110 (ACIA) MC 6850 (A,B)
EF 6854 1,15,2 ADLC Controller MC 6854 (A,B)
16-BIT

MK 68230 8,10 Parallel 1/O and Timer MC 68230-8, 10
MK 68564 4,5 Serial I/O

MK 68901 4,5 Multi-Function Peripheral MC 68901-4

MK 68451 8,10 MMU MC 68451-8, 10
TS 68HCI01 4,58 HCMOS Version of 68901

CRT CONTROLLERS DSP/DATA COMMUNICATION

Device Description Device Description

EF 9345  Alphanumeric — Semi-graphic CRT TS 68930 High-performance Digital Signal Processor
EF 9367 Graphic 512 x 1024 Pixels TS 68931 ROMless version of 68930

EF 9369  Palette Circuit 16 x 4096 TS 68950/1/2 Modem Analog Front End Chip Set

EF 9370  Palette Circuit 16 x 4096 MK 68590 Ethernet Controller (LANCE™)

TS 68483 Graphic — Drawing Processor MK 68591/92  Serial Interface for Ethernet

TS 68493 Enhanced 68483

TS 68494  Palette 256 x 4096

Local Area Network Controller for Ethernet (LANCE) is a
trademark of Thomson Components-Mostek Corp.

In addition to microcomponents, Thomson-Mostek manutactures MOS and bipolar devices for both commercial and military applications: memories,
telecom/datacom and linear circuits as well as Discrete, RF and microwave transistors, passive components and ASIC.

U.S. and Canadian
Sales Offices
Westem Area:
Santa Clara, CA
408/970-8585
Irvine, CA
714/250-0455
Woodland Hills, CA
818/887-1010
Seattle, WA
206/632-0245
Longmont, CO
303/449-9000
Scottsdale, AZ
602/998-1580
Tigard, OR
503/620-5517
Central Area:
Carroliton, TX
214/466-8844
Bloomington, MN
612/831-2322
Schaumburg, IL
312/397-6550
Austin, TX
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TECHNOLOGY TO WATCH

CROSSBAR IC CUTS COST
OF PARALLEL PROCESSING

ERe

esigners at Texas Instruments Inc.,

borrowing a page from telecommunica-

tions switching architecture, have ap-

plied the concept of the nonblocking
telephone-circuit switch to digital integrated-cir-
cuit design. The resulting new chip will bring
low-cost crossbar switching to parallel comput-
ing systems.

Until the introduction of TI's AS8840 IC cross-
bar switch (see fig. 1), only a few large, expen-
sive mainframe computers could use a crossbar
switch network for parallel computing. The
AS8840 16-port crosshar IC, acting as the non-
blocking interconnecting network in a parallel
computing system, is dynamically reconfigur-
able. This provides a flexible wideband path, be-
cause a multiplicity of devices connected to the
chip can be operated simultaneously. Engineer-
ing samples of the crossbar in a 156-pin grid-
array package are currently available.

Multiple microprocessors—or other processors
such as multipliers, accumulators, and array pro-
cessors—can now work simultaneously in small
systems with memories and peripherals and in
small systems with full bidirectionality.

A split architecture enables each of the chip’s
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16 input/output ports to be independently con-
trolled. The ASER40 allows any two processing
elements to interchange data and instructions
without interfering with other communications
paths (see fig. 2). Splitting also has advantages
in self-testing, error checking, and throughput.

The 16 1/0 ports of the 8840 each handle a
nibble—4 bits of data—bidirectionally. Each inde-
pendently controllable port of the 8840 can be
set for input or output modes. Therefore, sixteen
4-bit, eight 8-bit, four 16-bit, or two 32-bit proces-
sors or other devices can work together on one
switch. And connecting their control units in par-
allel allows several 8840s to operate together.

The circuit is divided into two parts around a
16-by-4-bit data bus, with eight ports in each
part. When the control signals are high, data
entering the 8840 passes directly to an internal
64-bit bus through a one-of-two selector circuit.
When the control signals are low, the data can
enter either or both parts of a two-part memory
that consists of two groups of eight 4-bit regis-
ter latches.

Each of the two clock inputs serves the memo-
ries of one of the eight ports. Each ports handles
1/16th of the throughput, or one nibble. Users
can direct control signals from a master supervi-
sory source or from the processor data flow.
Data can travel asynchronously between ports,
or it can be buffered in the data-register latches
for a store-and-forward operation.

Splitting the 8840 architecture into two sepa-
rately controlled parts has several
advantages. For example, a 32-bit
processor sending out data could
become a receiver of that data to
ensure it passed without error
through the network. This is an im-
portant feature for fault detection
and repair, or even for data rerout-
ing. An automatic rerouting system
would allow the design of a truly
fault-tolerant computing system.

Also, because the split-architec-
ture arrangement can store two
different data sets and select be-
tween them under external control,
the 8840 is especially useful when
the same data must undergo two
different permutations a number of
times, as in fast Fourier trans-
forms. That procedure can be per-
formed by splitting the switch with-
out repeatedly having to reload the
data. Additionally, the two-part reg-
ister-latch memory allows loop-back
functions, such as those that are

1.CROSS CONNECTION. TlI's 16-port non-
blocking crossbar IC is packaged in a 156-pin
grid array for parailel computing.
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2. CONNECTIVITY PLUS. Any 4-bit data transfer be-
tween two ports is independent of all other simulta-
neous transfers—thanks to an internal 64-bit data bus.

encountered in sorting operations. Data
can enter or bypass the registers and
loop back to the input.

The design also provides a flexible ap-
proach to handling control signals. Nib-
bles can be loaded into the control regis-
ters from an external source via the
control-register nibble input ports or the
data buses, and the control signals can
be returned via the control register out-
put ports. But four clock cycles are
needed for such an entry from the con-
trol input ports, as opposed to one clock
cycle using the data ports.

The full set of logic-control inputs
that are provided with the 8840 cross-
bar IC permits data paths to be config-
ured to suit such diverse applications
as phone networks, radar image pro-
cessing, FFT calculations, artificial-intel-
ligence applications, and robotics. For
example, two 8840 crossbars can handle the
switching in a ring topology. One switch, or ring,
connects a series of processors to a shared bank
of memories. The other switch is ringed with
several printers, terminals, disk storage, and
memory units. Two 1/0 circuits and a direct ex-
pansion line join the two rings.

Since each line to and from the crossbar
switches represents a nibble, the connection be-

tween rings carries 12 bits. Larger buses could
be accommodated with several AS8840s in a par-
allel arrangement.

This multiprocessor system is :otally nonblock-
ing, because all devieces ean communicate with
all other ones without waiting for a bus to be-
come available. An exception, however, is that
no device may be simultaneously addressed by
two or more other devices. d

TECHNOLOGY TO WATCH

eal-time graphics are coming to the su-

percomputing world with new hardware

and software from Ncube Corp. The

Graphics System HP converts the Bea-
verton, Ore., company’s Ncube/7 or Necube/10
parallel processor from a laboratory-based giant
to a personal supercomputer.

The Ncube/7 and /10 provide up to 500 mega-
flops of computing power. But, as with most
parallel processors, it takes extra muscle to ex-
tract the output of applications software execut-
ing on the machines. A dedicated front-end pro-
cessor, such as a minicomputer, can be pro-
grammed to do the job, but now Ncube users
can turn to the $50,000 Graphics System HP add-
in board. “The Graphics System HP makes an
Ncube machine into a product that has the inter-
activity of a work station but with an awful lot
more muscle behind it,” says John Gustafson,
staff scientist.

Real-time display of results is desirable be-
cause of the complexity of supercomputing appli-
cations. ‘“You can solve scientific simulations
where you're actually watching the progress of
the computation,” explains Gustafson. “If you’re
doing fluid flow, for example, you're trying ta

PARALLEL PROCESSING
GETS REAL-TIME DISPLAY

see how waves propagate around an object. With
tne Graphics System HP, you would be able to
see the updates on the screen as quickly and as
completely as the computer can calculate them.”

Similar applications will be important to seis-
mic researchers. Oil companies are currently the
largest users of supercomputers and parallel
processors, running seismic analysis software to
locate petroleum reserves. Other potential appli-
cations of a Graphics System HP-equipped Ncube
processor are circuit simulation, computer-aided
engineering, animation, and photorealistic graph-
ics effects.

Ncube machines each contain 1 to 1,024 nodes.
A single node comprises a processor and a com-
nunications handler. With 1,500 nodes at 36
customer sites, Ncube claims the largest dollar
volume and number of installed nodes of any
manufacturer of Hypercube-architecture parallel
processors. At the heart of its Graphics System
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INSTANT GRAPHICS. Using the Ncube/7 and /10’s parallel-processing architecture, a 10-layer printed-circuit board with 530
integrated circuits, the Graphics System HP provides real-time graphics display for supercomputer applications.

HP is a 10-layer printed-circuit board fitted with
530 integrated circuits (see figure). The board
plugs into backplane expansion slots in the chas-
sis of the Ncube/7 and Ncube/10 machines and
handles three modes.

In the first mode, straight graphics, the board
can produce 50 frames/s of graphics at a screen
resolution of 1,024 by 768 pixels. Each pixel is
described by an 8-bit word, allowing the simulta-
neous use of 256 colors selected by the user
from a palette of 16 million colors. Three graph-
ies boards can be grouped together to provide 16
million simultaneous colors.

The second mode, for drawing, allows users to
command the board to draw a variety of shapes,
including arcs, circles, rectangles, polygons. An
additional feature is a high-quality, high-resolu-
tion text mode.

Crucial to the design of the graphics board is
its interconnections to the many processors in an
Ncube system. The board connects to the Ncube
system board via a 128-line bidirectional bus with
a l-megabyte/s data-transfer capacity. On the
graphics-board side of the bus, 16 processors act
as communications channels to manage the data
output by the Ncube system board across that
bus.

The 16 processors are tied by a 16-bit data bus
to a 2-megabyte frame buffer. The processors
are synchronized so that they load a 256-bit word
at 50 megabytes/s. Those 256 bits contain 16 bits
of information, or 2 bytes, from each of the 16

processors. Since each of the pixels in the
1,024-by-768 screen uses an 8bit data word, the
256 bits contain information on 32 pixels.

The frame buffer alternately reads data from
the communications processors and writes it out
to the board’s dual advanced CRT controllers. A
timing chain on the CRT controllers determines
when to deliver a set of pixels to the screen.
Using internal registers that store pan and scroll
commands, the controller computes an address
for the starting pixel and sends that address,
along with the appropriate control signals, to the
frame buffer.

Multiple banks in the frame buffer send 256
bits, representing a row of 32 screen pixels, to
the board’s video shift registers. The shift regis-
ters then push data to the color-lookup table at
60 MHz. Two sets of shift registers, each repre-
senting alternate pixels, are interleaved for high-
er speed.

Character-generator and graphics-cursor sig-
nals are now added to the picture. Finally, digi-
tal-to-analog conversion sends appropriate levels
of red, green, and blue output to the CRT.

To ease the task of writing programs that use
the board’s graphics features, Ncube is offering
a library of Fortran and C routines. Because the
graphics board looks like a device file under
Unix, the routines can treat it as if it were a disk
drive or similar device. Using the routines, end-
users can use high-level-language commands to
paint regions of the screen. 0
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TECHNOLOGY TO WATCH

new CMOS process from National
Semiconductor Corp. that’s optimized
for analog circuits provides breakdown
voltages of 60 Vv, improved speed, and
lower noise and charge injection. Not only are
charge injection voltages 10 times lower than
current metal- and silicon-gate processes, but
gate delays in an inverter fabricated with the
new LMCMOS process are only 1 ns, which is one
half to one quarter the delay of other available
devices. The Santa Clara, Calif., company is us-
ing the 3-um process to produce a wide range of
analog circuits.

Key features of LMCMOS are the channel stops
and lightly doped drain extensions used to in-
crease breakdown voltage to more than 60 Vv,
without compromising speed. The process is flex-
ible enough to accommodate a wide variety of
breakdown voltages and device densities, says
Kerry Lacanette, National’'s manager of analog
MOs applications. LMCMOS allows portions of the
chip that do not need high speed, such as the
digital logic-control circuitry, to be packed more
densely by dispensing with the extensions and
channel stops and by operating at lower volt-
ages, he says.

Another important feature of LMCMOS is a
self-aligning silicon-gate structure that elimi-
nates misalignment overlap and lateral spread-
ing, both of which contribute to an increased
injected charge. “Traditionally, the parasitic ca-
pacitance between a transistor's gate and its
drain or source causes a charge to be injected
into the associated circuitry every time the gate
voltage is abruptly changed,” says Lacanette.
This injected charge produces excess voltage on
the internal capacitors in a switched-capacitor
filter, which in turn can result in high offset
voltages for the overall filter.

Parasitic capacitance is a serious problem in
metal-gate CMOS; the gate metal significantly
overlaps the source and drain diffusions, be-
cause of misalignment and lateral spreading of
the source and drain. The inherent self-align-
ment characteristics eliminate the overlap caused
by misalignment in many of the first generation
of high-voltage, silicon-gate CMOS processes, ac-

NATIONAL’S CMOS PROCESS
TAILORED FOR ANALOG ICs

cording to Lacanette, but the problem of lateral
spreading remains. Not only is misalignment
overlap eliminated in National's 2-um self-
aligned LMCMOS process, but excess capacitance
caused by lateral spreading is reduced with shal-
low source and drain extensions. In LMCMOS, the
overlap caused by lateral spreading is no more
than a tenth of a micron, versus 1 um in stan-
dard silicon-gate CMOS and 3 um for metal-gate.
“An additional benefit of LMCMOS is that since
the lateral spreading is roughly equal to the
vertical junction depth, the shallow extensions
further reduce overlap capacitance by keeping
the spreading distance small,” says Lacanette.

Yet another important feature of LMCMOS is
the option of laying down a special refractory
metal—using a proprietary process—when a de-
sign requires high-quality “supercapacitors.” In
typical MOS capacitors, a diffusion serves as one
plate of the capacitor, says Lacanette. But since
the depletion region of the capacitor is modulat-
ed by a voltage across the capacitor, its plates
move apart as the applied voltage increases. This
limits linearity in data-acquisition -circuits to
about 12 bits at 5 v.

In addition, leakage current between the diffu-
sion and substrate also limits the use of this
type of capacitor. Using one of the polysilicon
layers as a plate—a common technique in many
silicon-gate CMOS processes—eliminates leakage
current in the capacitor but will still develop a
depletion region.

To reduce to a minimum the resulting voltage
coefficient—100 to 150 ppm/V—the LMCMOS pro-
cess includes an optional supercapacitor that
uses the refractory metal as one of the plates.
The plate material behaves like a metal, because
it has no depletion regions. The plate material’s
interface with the dielectric is much better than
can be achieved with other materials, however,
and results in supercapacitor stability of better
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INCREASED SPEED. A new process by National Semiconductor Corp., LMCMOS, uses extensions to increase breakdown voltage and speed. Su-

percapacitors have very low voltage coefficients for high-linearity sampled data circuits.
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than 10 ppm over a +20-V range, with no leakage
current.

Some of the first new circuits to use LMCMOS
are two quad analog switches, the LMC13421
and LMC13422, which can handle rail-to-rail volt-
ages up to +20 v. With on resistances of no
more than 50 Q, the result is an improvement in
linearity into a given load impedance—0.01% for
a 3-V rms signal and a 10,000-Q load—than is
possible with other analog switches, according to
Lacanette.

A particularly significant feature of the
switches is that they accept TTL-level signals re-
gardless of the supply voltage, he says. “Nor-
mally, one would expect a loss in switching
speed because of the additional level-translation
circuitry and the larger device geometries neces-
sary for high voltage and low on-resistance.”
Since LMCMOS allows high-speed operation even
at high voltage, the switches turn on and off in
less than 100 ns, which is about two to five times
faster than comparable competitive -circuits.

“Thus, operation is always break-before-make,”
says Lacanette, “which ensures that signal
sources will not have their outputs shorted
together.”

The new analog CMOS process is also being
used in a series of switched-capacitor filters that
operate on supply voltages up to 15 V. In the
LMF100, the new process results in dc offset
voltages that are an order of magnitude lower
than the earlier MF10 universal switched-capaci-
tor filter. This improvement is significant be-
cause of the lower charge injection of the new
process, says Lacanette, since the high offset
voltages—typically around 200 mv—common to
the earlier filters previously restricted those fil-
ters to ac-only applications. “In addition to im-
proved de performance, the ac performance is
better than it is with metal gate or with other
high-voltage silicon-gate processes,” he says. “In
the LMF100, for example, the center frequency
is well over 50 kHz, roughly two and a half times
the 20 kHz on other versions of the filter.” O

TECHNOLOGY TO WATCH

A WAY TO REWRITE DATA

'ON MAGNETO-OPTIC DISKS

esearchers at Carnegie Mellon Universi-

ty have discovered a simple method for

direct erasing and rewriting on magne-

to-optic recording media that makes
possible the same high-speed direct read, write,
erase, and rewrite capabilities as magnetic re-
cording while retaining the very high density of
magneto-optics. Until now, the absence of direct
overwrite has kept magneto-optic disk drives
from competing with magnetic drives, even
though they can hold 25 times the bit density of
the best magnetic disks.

Magneto-optic recording technology wuses a
combination of magnetism and laser optics to
write a bit and pure optics to read it. That meth-
od of writing and rewriting, however, does not
permit direct writing—changing a bit on the fly.
The Pittsburgh university’s team has discovered
that the inherent demagnetizing field in the disks’
magnetic media can be used to perform erasing
and direct writing. The team successfully altered
the media formulation to raise the compensation
temperature and developed a read-before-write
scheme. The technique looks very promising for
commercial application.

Magnetic-disk recording changes bits directly
with low-flying read/write heads. Until now, no
one had discovered how to write directly with
magneto-optic technology, because optical record-
ing does not achieve its high density with flying
read/write heads. Instead, magneto-optic record-
ing is done with a laser beam on a vertically

magnetized medium, which allows for much nar-
rower recording tracks. At the compensation tem-
perature, where the coercivity of the medium is
extremely high, the magnetization direction in the
medium cannot be changed with an applied exter-
nal magnetic field, which is used for writing, be-
cause that magnetic field is small in comparison
with the coercivity.

However, when a spot on the medium is heated
by a laser beam to above the compensation tem-
perature, the coercivity of the media spot under
the beam drops rapidly. The writing magnetic
field will also change the magnetization direction
in the domain under the laser beam, a process
called nucleating the domain.

The compensation temperature of magneto-op-
tic media is typically close to room temperature—
where the drives are used. A beam of polarized
laser light reads the magnetic-optic disk, and the
light reflected off the nucleated, or reversed,
magnetic domains switches polarity, so a bit can
be detected.

The current method of erasing data on thermo-
magneto-optic media reverses the applied magnet-
ic field and reheats the spot, thus reversing the
magnetization that created the bit. This method
does not provide for simultaneously overwriting
new data, however. Usually, whole blocks are
first erased, then the new data is written on a
second pass.

The CMU researchers discovered that the de-
magnetizing field in magneto-optic thin-film mate-
rials is strong enough to erase a bit. They found
that this method worked best in materials with
compensation temperatures a few tens of degrees
higher than the ambient temperatures.

The technique uses the demagnetizing field in
the medium instead of applying an external mag-
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netic field to change a bit. This eliminates the
difficulties in applying a rapidly changing exter-
nal magnetic field close to the disk.

Although it has long been common knowledge
that the demagnetizing field can be used to write
a bit, no one thought it could be used to erase a
bit. But the nucleated domain—the region of re-
versed magnetism—is large enough in relation to
the thickness of the medium for its demagnetiz-
ing field to do so. The demagnetized field has the
strength within the inner regions of the nucleated
domain to override the opposite demagnetizing
field in the surrounding material, which means it
is strong enough to erase the domain.

When the material of the nucleated domain is
heated with a laser beam with a Gaussian heat
distribution—that is, hottest in the center—the
demagnetizing field in the domain’s center has
more influence than the opposite demagnetizing
field in the material surrounding the domain. The
heating and the demagnetizing fields create a
smaller reversed domain in the center of the nu-
cleated domain.

This yields two sets of domain walls that move
together and collapse, leaving the entire domain
with magnetization in the same direction as the
surrounding material (see figure). In other words,
the nucleated domain is gone—the bit is erased.
The laser pulse for erasing must be shorter than
the pulse used for writing, otherwise the domain
would renucleate instead of being erased.

This process is a simple idea, and the research-
ers have proven that it works. Yet, like many
simple ideas, no one thought of it before CMU
graduate student Han-Ping D. Shieh presented
the idea to Mark Kryder, professor of electrical
and computer engineering and di-

of the rare earths used in the formulation of the
medium. This new medium is no more difficult to
make than current media.

A read-before-write scheme was chosen for the
direct-writing process. Two laser beams or one
split beam can be used. The first beam reads the
data on the disk, and a circuit compares this data
stream with the incoming write data. The second
beam, the changing beam, either erases or writes
the bits needed.

This technology is not yet being used commer-
cially. The research was done under contract with
General Electric Co., which holds the patent. The
technology is being evaluated by a number of
companies in the magneto-optic disk-drive busi-
ness, says Kryder, and it appears that commercial
applications are very feasible. The technique
works well at high data rates. And in the materi-
als made and tested so far, the researchers have
been able to pulse the laser at 10 MHz. Using
NRZI coding, they produced a bit rate of 10 Mb/s.
With 2-7 run-length-limited coding, they raised the
bit rate to 15 Mb/s. Kryder believes that up to 20
Mb/s is possible. These rates compare favorably
with current magnetic disk drives.

Computer systems makers and users have been
waiting for erasable read-write optical disk drives
ever since optical disks were invented. Several
schemes for these drives—magneto-optic, phase
change, and dye polymer—are under investiga-
tion [Electronics, May 19, 1986, p. 30]. The cMU
discovery may be the development that puts mag-
neto-optics ahead in the race. The technology that
gets to market first is likely to survive the long-
est. Magnetic recording may at last have an opti-
cal challenger to its supremacy. O

rector of the university’s Magne-
tics Technology Center. “At first,
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I was skeptical,” Kryder says.
“But then I told him to check it
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INSIDE TECHNOLOGY '

WEST GERMANY GRABS THE LEAD
IN X-RAY LITHOGRAPHY

Researchers now produce submicron devices,
moving ahead of the U.S. and Japan

by John Gosch

n the international race to make X-ray lithog-

raphy an important submicron semiconductor

technology of the 1990s, West Germany is

running well ahead of the pack. Working
together under a government-sponsored project,
chip makers and systems producers are develop-
ing new techniques and equipment—and they’ve
used them to fabricate the first devices made
with X-ray lithography.

Although only a year ago it looked like a close
three-way race between Germany, Japan, and
the U. 8. [Electronics, March 17, 1986, p. 46], the
Germans’ reported progress since then indicates
that they have pulled into the lead. The West
Germans claim they are now one to two years
ahead of the rest of the world.

X-ray lithography’s strength is high image
resolution, down to 0.1 um (see fig. 1), which
makes possible new generations of denser inte-
grated circuits. The technology could become vi-
tal to progress in the semiconductor industry in
the early 1990s, when 16-Mb dynamic random-
access memories hit the market. The chips made
by teams from leading West German semicon-
ductor makers do not yet demonstrate X-ray lith-
ography’s full potential, but the teams are al-
ready on their way to producing devices that can

1. VERY FINE. X-ray lithography can achieve 0.1-um resolution. These narrow
lines, crossing 1-um-high silicon dioxide stripes, are only 0.2 um wide.
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be used in practical applications.

The Germans have also developed the first
version of the special wafer stepper needed for
X-ray lithography and are working on a second
stepper for production environments. A vertical
stepper is required, because X-rays emerge from
a synchrotron horizontally, and there is no work-
able way to redirect them. And to deal with the
tiny device geometries involved, the stepper
must have an automatic alignment system far
more precise than existing equipment.

The key to the West Germans’ lead over re-
searchers in the U. 8. and Japan was their early
access to a research synchrotron suitable for X-
ray lithography [Electronics, March 17, 1986,
p. 46]. Another factor is the drive and energy of
Anton Heuberger, the leader of the X-ray lithog-
raphy project and director of the Fraunhofer In-
stitute for Microstructure Technology in West
Berlin, which coordinates the national effort.

WORKABLE DEVICES BY 1988?

The chips developed by Heuberger’s group
were fabricated by teams from two leading West
German chip makers, Telefunken electronic
GmbH and Siemens AG. Telefunken produced
high-frequency MOS field-effect transistors with
1-um gate lengths; Siemens built metal-semicon-
ductor FETs with 0.35-um geometries for test
purposes. Apparently, they are the first devices
ever made with a synchrotron-based X-ray step-
per. The project’s next phase, which is already
under way, envisages high-frequency silicon MOS
FETs and bipolar transistors with 0.5-pm fea-
tures and gallium arsenide MES FETs with 0.3-um
lines. These could be ready as workable devices
by 1988.

The next stage after that aims at sub-0.5-um
4-Mb DRAMS, although commercial 4-Mb chips will
probably be built with optical lithography—the
last generation of optical-lithography chips be-
fore X-ray lithography becomes an important al-
ternative. The introduction of 16-Mb DRAMs and
other devices with 0.3-um geometries, in the ear-
ly 1990s, should signal the emergence of X-ray
lithography.

The X-ray source that has been crucial to the
project is the Berlin Electron Storage Ring for
Synchrotron Radiation, or Bessy for short. Built
during the late 1970s for basic research and
tapped by various West Berlin research facili-
ties, Bessy has since been modified to accommo-
date microelectronics R&D. Of Bessy’s 30 or so
radiation ports, the Institute for Microstructure
Technology—situated in an adjacent building—
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rents about one fourth for the X-
ray lithography project.

In Bessy, X-rays are produced
by electrons racing around a stor-
age ring 20 meters in diameter at
the speed of light. The radiation is
delivered in nearly parallel rays at
a power of more than 100
mW/cm?.  That much power is
needed for the high-throughput
step-and-repeat equipment, Heu-
berger says. The level is adjust-
able for different sets of masks

At gate lengths of 1 pm, Tele-
funken’s chips could be made with
photolithography. But in making
them, Telefunken’s goal was not
to push finelline geometries to-
ward their limit, but to compare
the effects of optical and X-ray
techniques on the devices and to
see whether X-rays caused any ra-
diation damage to the devices.
They did not, Lissing says.

The parts that Siemens, of Mu-
nich, made were fabricated using

and resists.
A radiation source of the size
and cost of Bessy is, of course,

HEUBERGER. The head of West
Germany’s X-ray lithography pro-
ject sees a payoff in the 1990s,

X-ray-exposed lift-off resist pro-
files with 0.35-um features. These
profiles, to be used for gate

impractical for use in semiconduc-
tor production at a company’s premises. So, for
production-line applications, a compact synchro-
tron storage ring, called Cosy, is now in develop-
ment at the West Berlin institute. It will be built
and marketed by Cosy Microtec GmbH of West
Berlin [Electronics, May 26, 1986, p. 15].

An even less-expensive alternative is the plas-
ma X-ray source under development at Karl
Suss KG, of Munich. However, Suss’s LSX 10 is
only for laboratory R&D work and small-scale
device production. Its exposure time will be on
the order of minutes rather than seconds, and
the depth of focus will be much smaller than
that obtainable with Cosy. A prototype of the
LSX 10 will be ready during the first half of this
year.

Even without low-cost X-ray sources, the West
Germans have passed the pure-research stage:
components built with X-ray lithography at the
Institute can already be used in practical applica-
tions. The 1-um-gate MOS FETs made by a team
from Telefunken in Heilbronn are n-channel
dual-gate devices on a 0.5-by-0.5-mm chip (see
fig. 2). Although the 10,000-0dd devices that
Telefunken fabricated last year are mainly for
tests and evaluation, the company is offering
them for use in, for example, tuners, mixers, and
amplifiers for radios and television sets. The
working chips arrived about a year ahead of
schedule—*‘a result of shifting our priorities and
doubling the manpower assigned to the develop-
ment effort,” says Gerhard K. Lissing, manag-
er for process engineering of discrete devices at
Telefunken.

In these devices, X-ray techniques are applied
to only one of the 10 or more masking steps—
the most critical one, opening the gate stripes.
All other steps rely on conventional photolithog-
raphy. “Using the still-costly X-ray processes for
noncritical steps for which the less-expensive
standard methods will do is not economical,”
Lissing declares. However, the 0.5-um MOS FETs
Telefunken will have ready by the end of this
year will have two X-ray masking steps, and
future bipolar devices and high-density memories
will have five and more.

metalization of MES FETSs, are test
vehicles employed for measuring parameters, de-
termining yields and optimum exposure condi-
tions, and investigating defects. “We are now
developing and optimizing test devices with 0.3-
pm gate lengths,” says Karl-Heinz Miiller, a
laboratory manager heading the Siemens team
at the Institute. Besides device fabrication, Sie-
mens will supply the superconducting magnets
for the Cosy compact synchrotron.

An important part of the X-ray lithography
project is work on X-ray resists and mask tech-
nology. Masks for X-ray work are hard to make,
because no known material is transparent to X-
rays in relatively thick dimensions, as glass is to
light. Researchers are also looking for materials
that block X-rays despite very thin dimensions.
Telefunken, the Institute, and the AEG Research
Laboratories in Ulm have jointly developed a bo-
ron- and germanium-doped silicon membrane

oo
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2. UNDAMAGED. Telefunken has built about 10,000 n-channel dual-gate MOS

FET chips using one X-ray lithography step to check for radiation damage.
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lithography work, and Siemens developed its high-precision alignment system.

wafers up to 8 in. in diameter, the
XRS-200 stepper, when used with
Cosy as the X-ray source, will have
a throughput of twenty 6-in. wafers
per hour for 25-by-25-mm step-and-
repeat fields.

The XRS-200 is now undergoing
tests. The first system will be in-
stalled in the Institute’s pilot line
by May. The machine will be em-
ployed for research on 4-Mb DRAMs
with 0.5-um features and “could
pave the way for 16-Mb DRAM pro-
duction,” Cullmann says.

Suss will start taking orders for
the XRS-200 in 1987 and hopes to
deliver the first systems toward the
end of the year. At a cost of
$800,000 to $1 million, the XRS-200
alone will sell for less than an opti-
cal stepper, Cullmann says. The
Cosy synchrotron storage ring is
expected to sell for around $6 mil-
lion. The stepper’s price, plus the

that carries a gold X-ray absorber pattern.

Meanwhile, the Telefunken affiliate Eurosil
GmbH in Munich is trying out a membrane con-
sisting of silicon nitride and is investigating gold
and tungsten absorbers. The Philips subsidiary
Valvo GmbH, Hamburg, is looking at silicon car-
bide for membranes and gold and tungsten as
absorbers. The Institute will evaluate these
membrane and absorber materials.

Besides access to Bessy, another important
boost to the West German efforts was the avail-
ability, starting in 1984, of an X-ray stepper de-
veloped by Karl Suss, which both Siemens and
Telefunken used to fabricate their devices (see
fig. 3). The Suss machine was the first stepper
designed to work with a synchrotron radiation
source, according to Elmar Cullmann, senior
scientist for R&D at the Munich-based company,
although IBM has since built a similar machine.

Designated Max I, the stepper uses a step-
and-repeat approach, which Cullmann says is
necessary to obtain the mask-to-mask overlay
accuracy—better than 0.1 um—required for sub-
micron design rules. All coarse motions of the
wafer relative to the mask (in rotation and in the
x and y directions in the wafer plane) are on air
bearings and are induced by the step motor in
0.4-um increments. Fine alignment is done with
an x-y piezoelectric stage that moves in 10-nm
increments. A second piezoelectric stage rotates
the mask. Wafer exposure takes about two sec-
ands and can be dene in a conventional air envi-
ronment—no sealed chamber is necessary, as it
is with optical lithography.

Although Max I was developed primarily for
experimental work, Suss is now building another
model that is intended for volume production
work. With its cassette-handling capability for

cost of a share in a Cosy ring,
comes to less than $2 million when the maximum
of eight steppers are operated on one ring.

Crucial to the stepper’s ability to transfer sub-
micron features is its alignment system. To han-
dle such structures, the system must operate
automatieally with an adjustment tolerance of
0.1 um. And it must be able to cope with the
problems of nonuniform mask-to-wafer dis-
tances, varying X-ray-resist thicknesses, and the
differing optical contrasts of alignment patterns.

To help solve these problems and to meet the
stringent accuracy requirements, Siemens devel-
oped an automatic alignment system with an ac-
curacy of around 20 nm, which the company
believes is the best such a system has ever done
under working conditions. The aligner on the
Max I stepper reaches the 20-nm accuracy in
about 5 s. Siemens is working on a version for
the XRS-200 that can reach the same accuracy in
just 500 ms.

The Siemens system implements a light-optical
alignment technique based on image processing
and pattern recognition, rather than on the inter-
ferometric approach commonly used in align-
ment systems. Instead of evaluating diffraction
patterns, the Siemens system processes an opti-
cal image in grey-scale levels.

The symmetrical multiple-alignment patterns
on mask and wafer consist of crossed lines that
form an array of nine squares. The aligner is a
real-time pattern-recognition subsystem for de-
tecting the position of the alignment patterns on
mask and wafer, and a high-precision positioning
unit. Micro-objective lenses project the alignment
patterns onto the targets of charge-coupled-de-
vice cameras. The outputs of the subsystem con-
trol the piezoelectric-driven stage that positions
the mask. a
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TECHNOLOGY TO WATCH

year ago, Philips Medical Systems
Inc. was touting its PCR (for Philips
Computerized Radiography system) as
the state of the art in medical imaging,
but a funny thing happened on the way to mar-
ket. The Shelton, Conn., company found that the
user base for the $600,000 system was more so-
phisticated than had been anticipated, and ad-
vances Philips originally thought could wait for
at least six months were needed immediately.

Used in conjunction with conventional X-ray
equipment, the PCR digitizes X-ray images and
records them on optical disk for storage. The
images can then be called up for display on a
high-resolution monitor or printed out on hard
copy, and images can be transmitted to similarly
equipped diagnostic centers around the world
[Electronics, Feb. 3, 1986, p. 39].

“We had assumed that there would be a grad-
ual movement from hard-copy film [X-rays] to
soft-copy displays,” says Anthony Lando, mar-
keting manager for computed radiography and
imaging physics. “But in reality, we found that
the market is driving us toward soft copy and
away from film at a much faster rate than we
figured on.”

With roughly 90% of the orders requesting
systems that could be connected directly to a
high-resolution CRT rather than a hard-copy
printer, Philips had to develop a video-output
controller and a local-area-network connection
that complemented the system.

The PCR ran into some other problems on its

UPDATE: PHILIPS BELATEDLY
BEGINS BUILDING IMAGER

o o7 sarse

way to market. With a weaker [—
U.S. dollar, Japanese compo-
nents became more expensive,
and Philips had to raise the price
of its new machine 9% over the
original $550,000 price quote. :
Also, delivery of the first system x
to the Oschner Clinic in New Or-
leans, La., was delayed until late
September—about four months
behind schedule. The delays
were caused by timing difficul-
ties in the system’s high-speed
processor and problems with the
software that ran the system

MANIPULATING DIGITAL X RAYS
ENHANCES DIFFERENT FEATURES

PHILIPS SYSTEM HAS WAGE PROCESSOR AND PARALLEL ARCHTECTURE

controller board. A task force eventually made
hardware and software modifications, such as
boosting the clock rate on the processor board,
necessary to make the system run. Only now is
Philips finally ready to rev into full-scale produe-
tion, Lando says.

Despite the delays, however, Lando says sales
have been right on target. “We sold about 12 to
15 systems into some very prestigious universi-
ties in the U.S., and another four to six over-
seas,” Lando explains. “We think we can sell 22
to 30 systems next year.” -Tobias Naegele

TECHNOLOGY TO WATCH

he first vector-processing option for an

IBM 3090 was delivered on schedule just

about a year ago, arriving at Exxon

Corp. in Houston on Feb. 28. Since then,
use of the option has spread to customers for all
models of IBM Corp.'s biggest mainframe—the
dual-processor Model 200 that Exxon uses; the
two single-processor models, the 150 and 180;
and the four-processor Model 400. The first Vee-
tor Facility on a 180 went to Shawmut Corp. in
Boston on March 17, the first on a 150 to Lock-
heed Aircraft Service Corp. on June 9, and the
first Model 400 with a Vector Facility—an up-
grade from a Model 200—was delivered to A. C.
Neilsen Inc. on Aug. 22.

Acceptance came readily for the Vector Facili-
ty in part because IBM designed it as a natural
extension of the 3090, basing it on the System
370 architecture used for the mainframe. That
design work was made simpler by IBM’s earlier
decision to build the 3090 so a vector-processing
option could easily be added to it [Electronics,
Feb. 3, 1986, p. 35]. And, it turned out, IBM’s
customers were a lot more eager to get a vector
processor than the company thought.

UPDATE: IBM ADDS SUPPORT
FOR ITS VECTOR PROCESSOR

The early design decisions are [__

S iy

paying off now, says Edward H.
Robbins, director of scientifie
and technical computing for w
IBM’s  Information  Systems ‘
Group. All components of the
Vector Facility—hardware, soft-
ware, and how the vector proces-
sor works with the 3090’s cen-
tral-processing units and with

MVS and VM, the two operating W =
systems available for it—have al . ad . PR

lived up to the company’s expec-
tations, he says.
What 1BM found that needed

HOW THE SIERRA MAINFRAME GOT
ITS NUMBER-CRUNCHING PUNCH

ES41 3000 NOW COMBINES PARALLEL. YECTOR, AND SCALAR PAOCESSING

more work, Robbins says, was the way the facili-
ty was presented to customers: “We learned that
we had to explain to customers how to use the
vector facility.” Since introducing the Vector Fa-
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cility, IBM has increased its efforts to help cus-
tomers transfer engineering and scientific appli-
cations programs from other computers to the
3090 and also to optimize their performance.

The company has also been increasing its soft-
ware support. Additional software introduced
during the past year includes an execution ana-
lyzer, which identifies parts of programs that
can benefit most from optimization efforts, and
a vector simulator, which helps users develop
and debug vector programs before their vector
facility is installed.

The support IBM is giving the vector facility, in
fact, has grown into a larger effort to expand its
offerings for scientific and engineering comput-
ing generally—an area that IBM is setting its
sights on as a high-growth market. “This appli-
cation area is growing much more rapidly than
other [computer] fields,” says Robbins. “Al-
though we are pleased with the acceptance of
the vector facility, we see an opportunity to do
better than we thought possible a year ago—
there is more demand than you can see with
foresight,” he says. -Tom Manuel

TECHNOLOGY TO WATCH

UPDATE: AMD MOVES INTO
PRODUCTION WITH ION ETCH

prm—

year after introducing

(g s iy

SLOT ISOLATION YIELDS

DENSEST BIPOLAR PROM YET

WOZ44 HALVES TRANSISTON CELL SIZE FOR SPEED AND POWER GAWS.

its IMOX III-Slot bipolar
process, Advanced Mi-
cro Devices Inc. has
transferred the process from its
pilot line in Santa Clara, Calif., to
its 6-in.-wafer production facility
in San Antonio, Texas, and is
ramping up for high-volume fab-
rication of the bipolar program-
mable read-only memories, ran-
dom-access memories, and pro-
grammable array logic that will
be fabricated using the next-gen-
eration VLSI process. The process

uses reactive ion etching to form slots to isolate
implanted transistors, reducing their size by half
[Electronics, Feb. 10, 1986, p. 35].

The first product into production is the 27551,
a 35-ns 128-K PROM, which is now being offered
in sample quantities, says John Bourgoin, man-
aging director of bipolar PROMs and PALs. Also
being offered as samples is the Am100474, a 1-K-
by-4-ECL SRAM featuring access times in the 10-
to-25-ns range and power dissipation ranging
from 1.15 to 1 W, respectively. Scheduled for
sampling later this quarter is the Am100480, a
16-K-by-1-ECL SRAM.

The first IMOX III-Slot logic product is the 24-
pin AmPAL10H20EV8/10020EVS, a 6- to 8ns,
125-MHz ECL programmable-array-logic part.
Scheduled for introduction in sample quantities
later this quarter, it features up to 20 inputs and
8 outputs, says Bourgoin, along with eight user-
programmable output-logic macrocells for regis-
tered or combinatorial operation.

This will be followed by a 20-pin series of
bipolar PALs featuring speeds in the 15- to 40-ns
range. Also, the company has seen silicon on
17% linear shrinks of the SRAMs with a 10% to
15% performance improvement over current
IMoX III-Slot devices. -Bernard C. Cole

TECHNOLOGY TO WATCH

UPDATE: PUBLIC SWITCHED
ENCRYPTION GOES PRIVATE

ey mans

$BS LAUNCHES PUBLIC SWITCHED
ENCRYPTION SERVICE

COMMON CARMER'S SATELLITE OFFERING MEETS DOD GUOELINES

ecure telephone conver-

sations, a service avidly

sought by both business

and government agen-
cies—especially the secretive
ones—were promised a year ago
by Satellite Business Systems
Inc. when it announced its Traf-
fic Protection Service. By bulk-
encrypting 1,000 voice channels,
SBS said, it could offer for the
first time a low-cost, public-
switched encryption service. To
initiate the service, SBS installed
at least one bulk encryption unit

on each of the 25 earth stations in its Skyline
nationwide digital network to be able to offer
transparent encryption service on up to 1,000
lines simultaneously [Electronics, Feb. 10, 1986,
p. 38].

Since then, MCI Communications Corp. has ac-
quired sBS from IBM Corp. and Equitable Life
Insurance Co., and in the wake of the acquisi-
tion, the status of the encryption service is un-
clear. MCI refuses to comment on the use of
encryption, citing the sensitive nature of the
business as the reason.

An MCI spokesman says that MCI does not
want to say any more about the service because
of the company’s close relationship with the Na-
tional Security Agency. If the bulk encryption
units are still installed and working, many tele-
phone conversations among government agen-
cies and between them and their contractors
may be protected by encryption without the
speakers being aware of it. -Tom Manuel
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From the United States you can call just about
anywhere in the world through the vast, reliable
AT&T Long Distance Network.

So, whether you're doing business near the corn
fields of Kansas or the rocky coast of Maine, the
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If reliable computers are
important to you, imagine
what they mean to him.

Our new 6-transistor 883C compliant 8K x 8 static RAMs.

e
'9449,9, , Commodity-quality static
R S/ RAMs can’t cut it in the
Yhk military, but now there’s a

® static CMOS RAM that can:
\/ Harris’ HM-65642.

It's a monolithic 883C certified RAM available
in volume off-the-shelf, with impressive per-
formance features...
¢ 6-T memory cell for improved cell
stability, low-temperature data
retention and radiation toler-
ance over our competitors’ 4-T
designs.

eLow-power CMOS bene-
fits, including 100/250pA
standby current (ICCSB)

* High speed: 150 ns ac-
cess time

¢ Packaged in 28-pin ceramic DIP or 32-pad
leadless chip carrier (LCC)

Our HM-65642 is bred for reliable perfor-
mance in your toughest micro-based
systems...in missiles, field-deployed PBXs,
guidance systems, aircraft computers.

Available soon in a military drawing.
To build more reliable systems,
start with our HM-65642. For
samples or a data sheet, call

1-800-4-HARRIS, Ext. 1986
(in Canada, 1-800-344-2444,
Ext. 1986). Or write:

Harris Semiconductor

Products Division, P.O.
Box 883, MS 53-035,
Melbourne, Florida
32902-0883.

DAN EAGLE

“Here we are, riding treetops,
doin’ 5-g turns, spins, stalls...

what a control system.”

“We can thank
Harris for that"

FOR YOUR INFORMATION,
OUR NAME IS

HARRIS

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

T HARRIS
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MILITARY/AEROSPACE NEWSLETTER

NSA PROJECT TO DEVELOP OFF-THE-SHELF SECURITY DEVICES IS RUNNING LATE

roject Overtake—a partnership formed almost two years ago between the

National Security Agency and 11 electronics companies to develop a
series of standard embedded communications security, or Comsec, devices—
is nearly a year behind schedule. At the program’s inception, the NSA had
estimated that upwards of 85% of all future telecommunications security
needs would be met by these devices. However, Phase | of the program is
scheduled to end in March with few, if any, products in sight—and spokes-
men for several of the companies say no products will appear before late
1987. Windster, the project’'s proposed line of embeddable modules for en-
cryption of digitized voice and low-speed data signals, is still in the design
cycle. Under consideration is the development of the Mini Windster, a cut-
down version of Windster. Another product line, called Foresee, intended to
provide high-speed digital data streams at all classifications levels, has been
downgraded from a government-classified program to commercial-version
status and renamed Brushstroke. The main reason product development is
moving so slowly, according to several companies participating in Project
Overtake, is that the communications and computer security market remains
unclear and difficult to define. A recent market study by the Electronic Indus-
tries Association’s Government Division [Electronics, Jan. 22, 1987, p. 95]
indicates there’s another problem: resistance within the Defense Department
to embedded security products, primarily because of concern about how they
will fit into currently installed systems. The NSA is expected to ask the 11
companies in March for a memorandum of understanding on yet another new
product—Indictor, a secure hand-held radio. [}

WESTINGHOUSE LEADS TEAM DEVELOPING FASTER WAY TO MAKE GaAs WAFERS

estinghouse Electric Co. will head a three-company team to develop

technology that will attempt a 20-fold productivity increase in gallium
arsenide wafer production over the next two and a half years. Armed with a
$1.3 million contract from the Aeronautical Systems Divisions at Wright-Patter-
son Air Force Base, Ohio, Westinghouse will be joined by Emcore, a New
Jersey-based manufacturer of advanced epitaxy systems, and Stauffer Chemi-
cal Co., of Westport, Conn. The team hopes to increase the production rate
and lower the cost of coated GaAs wafer preparation, which involves coating
sliced crystals of the semiconductor with an electronically active layer so that
both crystal and coatings are precisely aligned. The work will be carried out
using the metal-organic chemical-vapor-deposition process at a new laborato-
ry at the Westinghouse Research and Development Center in Churchill, Pa.
Emcore will help equip the laboratory; Stauffer will provide the chemicals. O

NASA REJECTS UTC’s BID TO BUILD UNMANNED PAYLOAD CARRIER

he National Aeronautics and Space Administration has shot down an

unsolicited proposal for an unmanned payload carrier that could be used
as a supplemental space-shuttle launch vehicle. United Technologies Corp.'s
Defense and Space Systems Group, Hartford, Conn., submitted the proposal
last November. There is no request in NASA's fiscal 1988 budget for expend-
able or unmanned spacecraft [Electronics, Jan. 22, 1987, p.96]. NASA’s
Marshall Space Flight Center in Huntsville, Ala., told United Technologies that
even if the space agency were interested in the proposal, it would require
independent development of specifications and competitive bidding. United
Technologies’ plan was for an unmanned space vehicle initially capable of
achieving a low-earth orbit with a 115,000-Ib payload. The vehicle was to use
existing shuttle hardware and software. The company said the spacecraft
could have been operational within three years of approval. 0
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20-IN. COLOR LCD IS TARGETED INITIALLY AT MILITARY

he military most likely will be the first customer for a flat-panel, 20-in. color

television system that uses fiber-optics and liquid-crystal-display technol-
ogies, according to its developer, Tru-Lyte Systems, Beaver, Pa., a fiber-optic
research company. Eventually, larger versions of the system with at least 50-
in. screens will be marketed as point-of-sale displays in shopping malls, for
use in sports stadiums, and possibly as home TV sets. However, the Naval
Ocean Systems Command in San Diego is currently using a prototype of the
system, on which patents are pending. The display uses colored liquid-crystal
cells that are illuminated by fiber-optic strands, operating off a single light
source similar to a light bulb. Tru-Lyte executives report ongoing discussions
with other Defense Department agencies interested in using its new display
system, primarily as a status board for critical information. O

SDI RESEARCH MOMENTUM BUILDING, ACCORDING TO STUDY

he Pentagon’s position that a space-based defense system could be

deployed by the early 1990s has gained support from The Heritage
Foundation, a conservative Washington, D. C., think tank. “The momentum of
SDI [Strategic Defense Initiative] research is greater than originally anticipated,
and what once seemed probable now seems certain,’”” says Kim R. Holmes,
deputy director of defense policy studies. Holmes cites such advances as the
ability to intercept ballistic missiles both inside and outside the atmosphere.
With improvements of existing technology, he adds, SDI could soon provide a
terminal defense against short- and long-range ballistic-missile warheads.
Holmes believes the best candidate so far for a strategic defense against
missile warheads is the Army’s Exoatmospheric Reentry Vehicle Interceptor
System. Using current technology, for example, “limited discrimination tech-
niques’ could be developed that would separate decoys from real warheads
in space, Holmes says; a ‘'perfect system’ solution to the discrimination
problem isn't necessary. O

REPORT CALLS FOR UPDATE OF EXPORT CONTROLS

Ithough national-security export controls are ‘“‘a necessary and appropri-

ate mechanism” for impeding Soviet-bloc efforts to acquire militarily
sensitive commercial technology, U. S. export controls cover too many prod-
ucts and technologies to be administered effectively, according to an 18-
month study by the National Academy of Sciences. The study takes the
government to task for not justifying ongoing control of some classes of
memory chips traded outside the Communist bloc, *‘technologies that may be
of marginal military significance.” The study panel requested, but did not
receive, information from the Pentagon on the military significance of these so-
called low-level technologies. But the panel says it determined on its own,
through two fact-finding missions, that many products restricted by the U. S.
are available in other countries with little or no restriction. O

TRW CENTRALIZES MILITARY R&D

RW Inc. has centralized its military research and development activities

with the formation of an Office of Technology within its Defense Systems
Group, Redondo Beach, Calif. Crawford W. Scott will direct the new opera-
tion. Barry W. Boehm, as chief scientist, will be responsible for the group'’s
Ada office, technology education program, and software development. The
office will be responsible for development of strategic technology plans,
including TRW's Strategic Defense Initiative projects, its independent research
and development programs, and other technological efforts. a
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Time is Money.

Time lost is profit lost.

Slipped development schedules.
Lengthy prototype cycles.
Product/process obsolescence.
Late market entry.

Competitors as 2nd sources.

Orbit lets you recover lost time.

Guaranteed 10 or 15 day delivery
to recover slipped schedules.
Advanced processes include
CMOS, CCD, Analog CMOS, and
Radiation Tolerant. And because
Orbit is strictly a foundry, we are
a guaranteed noncompetitive
second source.

For more information on how
Orbit's services can help you
recover lost time, call Gary
Kennedy, President. Before it
gets any later. 1230 Bordeaux
Drive, Sunnyvale, CA 94089.
TWX 910-339-9307, FAX (408)
747-1263. Orcall (800) 331-4617,
in California (800) 647-0222,
(408) 744-1800.

SEMICONDUCTOR. INC.
A subsidiary of Orbit Instrument Corporation

What others promise, we guarantee.
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PRODUCT SPECIAL REPORT

WHAT’S NEW IN
LABORATORY INSTRUMENTS

TRADITIONAL PRODUCTS GET
SQUEEZED BY NEWER GEAR

ime was when the test and measure-
ment needs of almost every engineer
could be satisfied by an analog oscillo-
scope, a handful of meters, some signal
sources, and the like. These laboratory instru-
ments still do yeoman’s duty on many a design-
er’s bench and in the field, but newer gear such
as logic analyzers, digitizing scopes, and arbi-
trary waveform generators are crowding them.
Now many more types of lab instruments are
competing in a market where growth is slowing.
While the slack user demand that pervades
the electronics industry is a contributor to the
slowdown, the driving force is new technology
that demands new kinds of T&M equipment. As
users invest more and more money in computer-
aided design and engineering systems, automat-
ed test equipment and other development and
test systems, lab instruments have been left in
the lurch. These developments will continue to
shrink the traditional lab instruments’ share of
the overall T&M market. Moreover, increases in
future spending on all forms of conventional
T&M equipment—including the newer gear such
as digital analysis systems—will be small com-
pared with spending on factory automation net-
works and other new forms of T&M systems.
In other words, lab instruments are being
squeezed into a smaller share of
the overall market and are begin-
ning to experience relatively low
growth rates. Yet, some of the old-
line instruments are bouncing back,
rejuvenated by new technology: the
oscilloscope is the prime example.
In the billion-dollar scope sector,
two strong growth paths have
emerged, both reflecting techno-
logical advancements. The first in-
cludes instruments with band-
widths well above 100 MHz, which
is the performance needed to keep
up with continuing increases in
semiconductor-chip  performance.
The second is in digitizing oscillo-
scopes. Digitizers—also known as
digital-storage scopes—are better
suited for advanced development

Faster and smarter products are keeping
up with new testing requirements—and
crowding traditional lab instruments

i a market where growth is slowing

by George Sideris

work because they store waveform 1.MULTIPURPOSE TESTER. Digital analysis systems such as Tektronix' DAS 9200 can repiace
data and can process, recall, and cascades of logic analyzers for ASIC verification and multiprocessor debugging.
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THE U.S. GROWTH RATE SLOWS FOR LAB INSTRUMENTS I
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compare this waveform data. For instance, some
new models contain fast-Fourier-transform pro-
cessors to operate in a spectrum-analyzer mode.
For scopes under 100 MHz, the focus of the
competition is price, and low-cost models are
moving into the market in force. Much the same
kind of price competition is shaking the market
for logic analyzers, the other instrument widely
used to debug microprocessor systems. There
has been little incentive to push analyzer perfor-
mance above 100 MHz, a speed that suits most
microprocessor system development. However,
several companies have pushed beyond 100 MHz
to meet the requirements of systems being built
with today’s very fast emitter-coupled-logic chips
and the parts emerging from the Pentagon’s
Very High-Speed Integrated Circuits program.
Lab instruments also are evolving into multi-
function units that are in themselves small T&M
systems. Another important force for change is
the application-specific IC. ASIC designers have
been using logic analyzers and other convention-
al instruments to verify the functionality and
performance of prototype chips. But since that’s
cumbersome and time-consuming, high-end logic
analyzers are evolving into larger, smarter digi-

3,000 4,000 5,000

tal analysis systems for developing ASICs and
multiprocessor systems (see fig. 1). And the
need for software commonality from the lab,
through factory and field testing, is being ad-
dressed by a variety of test systems, as well as
by instruments based on the personal computer.

The market for lab instruments continues to
grow, but the rate of increase is dropping (see
bar graphs, above). Data drawn from Electron-
tes’ U.S. market reports show how the size and
shape of the market has changed since the ad-
vent of the microprocessor. In 1973, bench in-
struments and similar instruments for rack-and-
stack test systems had almost the entire T&M
equipment market (see pie charts, below). Since
then, microprocessor development systems, logic
analyzers and personal-computer-based instru-
ments have grown to a projected 24% of the
U.S. market in 1987.

The market for instruments, IEEE-488 bus
controllers, and other T&M products that more or
less meet the original definition of lab instru-
ments, is expected to grow this year about 10%,
to $3.4 billion, compared with 11% and $3.1 bil-
lion last year [Electronics, January 8, 1987,
p. 62]. Some of these instruments will still grow

l NEW INSTRUMENTS DO WELL, BUT OLDER INSTRUMENTS® SHARE SHRINKS I

1987
$4,493M

90

1973 1980
$7271M §2,505M

£ osciLLOSCOPES {20 osciLLOSCOPES (T3 0SCILLOSCOPES <100 MHz
2] SEMICONOUCTOR TESTERS (] MICROPROCESSOR OEVELOPMENT SYSTEMS (] OSCILLOSCOPES >100 MH:
[Z] ALL OTHER INSTRUMENTS" (] Lo6ic ANALYZERS (] MICROPROCESSOR DEVELOPMENT SYSTEMS
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significantly where their makers incorporate
new technology. For example, universal counter-
timers that can perform 1-ns measurements will
grow 26% this year, and scopes will grow 10%.
Among the new breed of lab instruments, PC-
based equipment will jump 15% this year—but it
is stealing sales from microprocessor develop-
ment systems, which will drop 17%. Moreover,
automated test equipment, which grew out of
T&M, is supplanting rack-and-stack gear in com-
ponent and board testing. ATE will grow 12% in
1987 to $2.2 billion, equal to about half the total
lab instrument market.

In fact, the John Fluke Manufacturing Co.
predicts that users will rapidly shrink the share
of their capital equipment budget spent on tradi-
tional T&M equipment and will turn to novel T&M
functions, including networked intelligence and
T&M functions implanted in fabrication equip-
ment by their manufacturers. The Everett,
Wash., company estimates capital spending by
all T&M buyers on traditional T&M was $2.5 billion
in 1980, will hit $5 billion this year, and then rise
to some $7.5 billion in 1990. But Fluke estimates
that capital spending for novel T&M was $4.5
billion in 1980, will be some $12 billion this year,
and will grow to $20 billion in 1990.

The need for better instruments to develop and
test computer equipment has been the driving
force behind instrument technology and growth.
That this process is still going on is evident in the
oscilloscope sector. The scope market has been
close to saturation, but a new generation of prod-
ucts is expected to turn it over again.

Sales of scopes with bandwidths to 100 MHz
were flat last year but are expected to rise about
5% to $646 million this year, according to the Elec-
tronics 1987 market report. In contrast, sales of
higher-performance scopes grew about 12% last
year and are slated for a 17% rise, to $494 million,
this year. One reason: up to 100 MHz was the
favorite bandwidth in the TTL era, but wider band-
widths are now needed to see transients in sys-
tems built with today’s faster ICs.

GOING BEYOND 100 MHz

Last fall, Hewlett-Packard Co. reached a single-
shot bandwidth of 250 MHz in a new digitizing
scope series, the HP54111 (see fig. 2). Other
scope makers will be hard put to keep up, be-
cause the Palo Alto, Calif., company developed
bipolar flash converters that digitize at 1 mega-
sample/s, gallium arsenide track-and-hold circuits,
and a 1-GHz surface-acoustic-wave oscillator.

Another lab-instrument powerhouse, Tektronix
Inc.,, of Beaverton, Ore. pushed its proprietary
charge-coupled-device technology into the multi-
gigasample-a-second range. CCDs can capture
faster single-shot transients than conventional
digitizers. However, they do introduce a readout
time delay where flash converters do not. Tek-
tronix uses CCDs in the digital models in its
11000 family of 1-GHz scopes, which also includes

2. QUICK SCOPE. The HP54111D digitizer runs at bandwidths
from 250 MHz, single-shot, to 500 MHz with repetitive inputs.

analog units. These scopes expand to 12 chan-
nels, with 8 selectively displayed—twice as many
as previous scopes. David White, the Tektronix
marketing manager for lab instruments, says
such instruments have a bright future in ASIC
development work because they can be used to
tune CAE simulation models by feeding back
high-resolufion parametric and pin-to-pin skew
measurements to computers.

Added functionalify is also winning converts
to digital storage scopes. Recently, Prime Data,
a San Jose, Calif., market researcher, looked at
the competition between analog and digital
scopes. It found that, while analog scopes still
outsell digitizers 2:1, their annual growth rate
has dwindled to about 2%, compared with 26%
for digitizers. Analog scopes have higher real-
time bandwidth at any price/performance level,
and they save the cost of flash converters, re-
cording memories, and other high-speed digital
circuits. But because digitizers store waveform
data, their users can look at waveforms before
trigger events, as well as after, and can compare
stored waveforms and process the stored data.

Digitizers are capable of bumping other in-
struments, such as spectrum analyzers, off the
test engineer’s bench. A new portable unit, the
4094, from Nicolet Instrument Corp., Madison,
Wis., uses plug-in modules to run at bandwidths
from 100 KHz with 12-bit resolution on up to an
equivalent bandwidth (with repetitive-input sam-
pling) of 500 MHz at 8 bits. It does spectrum
analysis and math processing at 5 MHz and has
disks for data collection and postprocessing anal-
ysis software.

Another digitizer that competes with spectrum
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3. DOUBLE DUTY. Hilevel Tech-
nology’'s Topaz ASIC verifier
uses simulation software down-
loaded from the design system.

analyzers is the 9400
from LeCroy Corp,,
Spring Valley, N. Y. This
multichannel  portable
has a built-in FFT proces-
sor that displays time-
and frequency-domain
spectrums simultaneous-
ly. FFT resolution is 1
mHz at 50 MHz and, with
repetitive inputs, equiva-
lent bandwidth is 125
MHz.

One sign of the times
is that HP's new catalog
contains no analog oscil-
loscopes whatsoever. It declared its analog mod-
els obsolete last year and replaced them with
competitively priced mid-range digitizers.

Both HP and Tektronix have gone to new user
interfaces with uncluttered front panels, many
automated functions, and menus that pop up on
the screen. HP's models can make and display
many complex measurements automatically, and
HP says its color-coordinated displays save the
time users would generally spend sorting out
waveforms and measurement data. Tektronix of-
fers an infrared touch screen on the 11000 se-
ries: point a finger at a waveform and parame-

ters are displayed automatically; tweak a knob,
and that part of the waveform zooms up in size.

But with the bulk of the scope market still
under 100 MHz, major producers are also striving
to drive prices down on these products. Philips
Test & Measuring Instruments Inc., the Mah-
wah, N.J., subsidiary of Philips International
NV, last year challenged Tektronix in the low-
priced analog scope market with 50-MHz smart
analog scopes designed for mass production. The
PM3050 costs $1,245 and the PM3055, with a
dual time base, costs $1,345. Philips claims its
prices undercut those of Tektronix’ 2200 series
by as much as $150. And the no-frills scopes
made by Kikusui Electronics Corp. of Japan cost
still less: the 60-MHz COS5060 lists at $1,185.

That kind of value engineering is also going
on in the logic-analyzer market, where growth of
only 2% to $207 million is expected this year,
compared with 9% and $202 million last year. For
example, David Blakemore, vice president at
Arium Corp., says his seven-year-old Anaheim,
Calif., company has come up fast to rank among
the top five in market share because its NL4100
series provides 90% of the functions needed in
logic analyzers at prices ranging from $2,995 to
$5,850: half to a third the price of analyzers with
all the bells and whistles.

Moreover, today’s low-cost models often give
the same 100-MHz performance on timing-analy-
sis channels as most of the more expensive mod-
els do. So to compete in the lab market, the
leading companies have made their high-end log-
ic analyzers smarter. Among other new features,

JAPAN LEADS THE WAY IN OPTOELECTRONIC T&M GEAR

Optoelectronic test and measurement

communications networks.

Those are | neck-and-neck race for market share.

equipment is increasingly a Japanese af-
fair, and that’s because Japan is push-
ing optoelectronic technelogy in many
areas. Japan’s drive began in earnest in
1979, when the Ministry of International
Trade and Industry targeted optoelec-
tronics as a growth industry and
spurred a nation-wide research and de-
velopment effort.

That project and similar support from
Nippon Telegraph and Telephone Corp.
helped Japanese firms grow rapidly in
optoelectronic components, measure-
ment and control systems, and fiber-op-
tics communications. It wound down last
year while another, headed by the Japan
Key Technology Center in Tokyo, be-
gan. The new one, to last 10 years, is
focused on optoelectronic integrated cir-
cuits for computers and communications
equipment.

Today, the optoelectronic instrument
market is dominated by optical reflec-
tometers and other instruments used to
iest fiber-optic transmission lines in

made in several countries, but Japanese
firms lead the world in optical spectrum
analyzers, which are general-purpose in-
struments used for component and sys-
tem development and testing.

In Japan, as in the west, the market
is still dominated by fiber-optic test
equipment. And two companies—Ando
Electric Co. and Anritsu Corp.—claim
90% of the $65 million Japanese domes-
tic and export markets. Industry
sources say that's because NTT limits
its purchases for optoelectronic test
gear to Anritsu and Ando.

Nevertheless, others are trying to get
a piece of the pie. Advantest Corp., a
leading Japanese maker of automated
test equipment, recently fielded a line of
optical time-domain reflectometers and
spectrum analyzers, but admits it has
made little headway. Instrument maker
Iwatsu Ltd. is also an erstwhile player,
but is even further behind. Neither have
made sales to large users.

Meanwhile, Anritsu and Ando are in a

Anritsu is slightly ahead, according to
Michiro Ono, Anritsu’s Manager, Second
Section, Sales Promotion Department,
Measuring Instruments Division. At
Ando, Kenichiro Yamano, Manager,
First Engineering Department, Measur-
ing Instruments Division, contends the
split may depend on which company has
most recently started shipping a major
new piece of equipment.

Both agree that optical time-domain
reflectometers are the largest single
category. Sporting prices as high as
$20,000, these instruments are also the
most expensive product. The latest mod-
els are compact and portable.

Ono pegs the total market at 50% re-
flectometers, 10% power meters, 10%
light sources, 10% spectrum analyzers,
10% attenuators, and 10% other equip-
ment. Yamano has a somewhat differ-
ent breakdown: 40% reflectometers, 30%
power meters and light sources, 15%
spectrum analyzers, and 15% other
equipment. —~Charles L. Cohen
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HP and Tektronix now offer system performance
analysis, a system-optimization aid. Also, HP’s
200-MHz HP1631 series has two digitizing-scope
channels to measure electrical parameters and
process the data. And some units from Gould
Ine’s Design & Test System Division analyze
noise margins and compare tolerances. The Cu-
pertino, Calif., division also has a 500-MHz unit,
the K500, with a built-in analog channel that is
aimed at supercomputers.

Moreover, lab-quality logic analyzers have
reached the performance that advanced semicon-
ductor devices demand. Both Tektronix and Out-
look Technology, Campbell, Calif., have 2-GHz
machines—high enough for timing analysis of
500-MHz chips. With input sampling similar to
that in digitizing oscilloscopes, Outlook reaches
100-ps resolution in its T-100 scope.

One reason sales of conventional instruments
have been flattening out is that today’s new
multifunction instruments, such as universal
counters, make it less necessary to build rack-
and-stack systems for bench work. In these new
boxes, microprocessors coordinate functions that
used to take a rack of instruments and an IEEE-
488 bus controller. The new breed of arbitrary
waveform generator, for one, is smart enough to
replace noise generators, function generators,
sweep generators, and the like, at frequencies
from dec into the rf range.

Stimulus and analysis instruments will be inte-
grated, too. John Battin, president of Wavetek
Corp., San Diego, Calif., sees instruments that
operate as frequency generators and spectrum
analyzers replacing the usual combination of
sweep generator and network analyzer. But
don’t discount conventional spectrum analyzers
yet. Sales are forecast to grow another 12%, to
$280 million, this year, according to the Elec-
tronics 1987 U.S. market report.

Lab-instrument makers also are responding to
the verification requirements of ASICs and multi-
processor systems. To test these, high-end logic
analyzers are evolving into digital analysis sys-
tems with large numbers of stimulus and analy-
sis channels. The Atlas system from Dolch Logic
Instruments Inc., San Jose, Calif., expands to
192 channels, and as many as 64 channels can
analyze at 300 MHz. And Tektronix’ newest DAS
9200 runs at rates from 20 MHz on 540 channels
to 2 GHz on 160 channels, and it can have as
many as 1,008 stimulus channels.

Recently, too, several new small ATE systems
dedicated to ASIC verification have borrowed
technology from logic analyzers. Although ATE-
like ASIC verifiers are too big to fit on a bench,
they are designed to be used by the same engi-
neers who develop ASICs and to test prototype
chips with the same test patterns and vectors as
the engineers’ CAE systems. For instance, Hilevel
Technology Inc., Irvine, Calif., builds an ASIC
verifier around a logic analyzer and a high-speed
bit-slice bipolar processor (see fig. 3). The Topaz

4. TINY BOARD TESTER. Fluke’s 9010 compact board tester is
going into labs as a debugging tool's compact tester.

series has 288 pins, and its test channels multi-
plex from 25 te 100 MHz. A new file-conversion
package allows test software to be shared by
CAE, ASIC verifier, and large IC testers.

In another development, sparked by the need
for software commonality, board testers once
seen only on the factory floor are going into labs
and out into field-service depots. For example,
Fluke recently introduced the 9010, a program-
mable tester that’s smaller than most logic ana-
lyzers (see fig. 4). The 9010 operates with in-
circuit emulators or miniature bed-of-nails test
heads and was designed for troubleshooting

A key development is the evolution

of lab instruments into multifunction units
that are themselves small T&M systems

capable of replacing an entire rack

boards rejected by large board testers, says
Hugo Draye, manager of Fluke's manufacturing
and R&D marketing group. But, he adds, it is
also being used in labs, where board designers
can program it to run debugging tests, then pass
the programs on to troubleshooting technicians
in the factory and in the field.

Another fast-developing trend that’s changing
the face of the lab-instrument world is the per-
sonal computer. The IBM Personal Computer and
the flood of new instruments that interface with
it let users take advantage of both the extra
processing power of the PC family and all the
engineering and test software developed for it.
Recognizing & fait accompli, the Institute of
Electronics and Electrical Engineers has set up
committees to standardize the PC bus, the PC-AT
bus, and BIOS, the basic input/output system for
computers using Intel Corp.’s 80286 16-bit and
80386 32-bit microprocessors. O
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EXAMPLE #8

How We Help
Electronic
Companies
Compete

As a contract manufacturer, MRL fabricates, assembles,
and tests printed circuit boards and electronic assemblies
for the military, computer companies, medical companies,
even cable TV companies.

MRL’s 40 years of electronic experience in commercial
and MIL-SPEC projects spans from manufacturing high-
tech electronic assemblies to airborne instrumentation.
From satellite telemetry systems to ground support
equipment. Our experience ranges from 14 different
industries and literally thousands of projects.

MRL is awarded contracts because of our in-house
manufacturing expertise, state-of-the-art fabrication
equipment, testing on our HP3065 automatic test center,
and quality control standards. ..

and because our single-source

efficiency is so cost effective.

For contract manufacturing that
can save you time, heavy
capital expenditures and
coordinating problems call
1-800-325-0223. Or send

for brochure ‘“We Make
Technology Work For

America.”’

3800 West Clay
St. Charles, MO 63301
314-946-6900

IT'S TIME
TO GET OUT
OF THE DARK.

Open your eyes and see just how many
subjects are covered in the new edition of
the Consumer Information Catalog. It's
free just for the asking and so are nearly
half of the 200 federal publications de-
scribed inside. Booklets on subjects like
financial and career planning; eating right,
exercising, and staying healthy; housing
and child care; federal benefit programs.
Just about everything you would need to
know. Write today. We'll send you the
latest edition of the Consumer Information

' Catalog, which is updated and published

quarterly. It'll be a great help, you'll see.
Just write:

'~

)" & (onsumer Information Center
Department TD
Pueblo, Colorado 81009

A public service of this publication
and the Consumer Information Center of the
U.S. General Services Administration.
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NEW PRODUCTS

$29,000 IMAGE PROCESSOR CUTS
HIGH-RESOLUTION GRAPHICS COST

IMAGING TECHNOLOGY‘S SERIES 200 RUNS ON MICROVAX, OTHER DEC MODELS

maging Technology Inc.’s new multi-

board Series 200 system substantially
lowers the cost of high-performance im-
aging systems, cutting the price to
roughly half that of competitive
systems.

The Series 200 costs less than $29,000
and can be teamed with Digital Equip-
ment Corp.’s MicroVax II and other
computers compatible with DEC's Q
bus. A MicroVax II/Series 200

operations on live video or stored im-
ages. Software control allows these bus-
es to form any combination of intercon-
nections between the modules, while
custom gate arrays implement the re-
configurable data paths.

The system’s frame buffer also helps
boost performance. Built around custom
gate arrays, it allows access to the buff-
er through two ports.

host processor at much slower rates.
Another important contributor to sys-
tem performance is the symmetrical ar-
chitecture of the system’s array proces-
sor, the HSP-200. This closely coupled
single chip can handle transfers to and
from the frame buffer while simulta-
neously performing algorithmic compu-
tations. In addition, the HSP-200 can
control operation of other system mod-

system costs about $50,000.

ules in real time over the P
bus. DEC’s MicroVMS operat-

F BUSES

Previously, the least expensive ing system alone cannot do
comparable high-end imaging this, because it is not a real-
systems cost up to $100,000, time operating system.
says Imaging Technology. l Included with all Series 200

The Series 200 executes logi- systems is a library of image-
cal operations and linear and ANALOG/ ARRAY - processing routines and an in-
nonlinear point transforma- DIGITAL FRAME PIPELINE PROCESSOR teractive development environ-
LUK 90 : BUFFER PROCESSOR ] , ,
tions in real time at rates cor- USRS LGOS ment. The ITEX200 library is
responding to 0.033 s for a 512- written in C and microcode.

by-512-pixel RS-170 frame.
Convolutions for a 3-by-3 ker-
nel applied to a 512-by-512 im-

L l P BUS ]

a BUS

The system’s interpreter calls
ITEX routines from an interac-

age are executed in 0.33 s.

tation on 512-by-512 images
take 1.05 and 0.44 s, respec-
tively. Imaging Technology

TO MICROVAXT

Interpolated zooming and ro- I ——————————
PIPELINED. Frame buses (F buses) carry image data between pro-
cessing modules; the P bus connects them to the array processor.

tive terminal and supports spe-
cial functions such as If-tests
and Do-loops. All software is
compatible with the MicrovMS
operating system. Additional

says the system executes fast Fourier
transformations in 11 s.

The basic Series 200 system includes
four printed-circuit boards that interface
the host computer through a repeater
compatible with the @ bus. The modules
are an analog/digital interface; a frame
buffer; a pipeline processor with maxi-
mum speed of 50 million operations/s;
and a high-speed array processor.

The Series 200 owes its performance

to its architecture and custom gate ar-
rays. The most important is a program-
mable video-bus network that can be dy-
namically reconfigured for optimal exe-
cution of a given operation.
BUSES. The bus network includes four
bidirectional, 10-Hz frame buses known
as F buses, which carry scanned image
data between the analog-digital inter-
face, the frame buffer, and the pipeline
processor. Also in the bus network is an
8-MHz processor bus (P bus), which is
used by the system’s array processor to
access other modules.

The F buses are used for pipelined

Bob Birenbaum, director of market-
ing, emphasizes that both of the ports
on the Series 200 frame buffer can oper-
ate at 10 MHz. “So it essentially has two
scan ports,” says Birenbaum. Thus the
second port can perform three func-
tions. It can communicate with the sys-
tem’s array processor at 8 MHz; it can
be assigned as a second 10-MHz scan
port; or it can communicate with the

32-BIT VMEBUS MODULE
FITS INTO TIGHT SPOTS

he 32-bit VMEbus microcomputer

module from Pep Modular Comput-
ers GmbH features a small format espe-
cially suited for designing compact in-
dustrial systems.

Built around Motorola Inc.’s 68020 mi-
croprocessor, the single-height, Euro-
card-format VMPM68KC module is half
the size of the double-height format that

tools allow users to develop
microcoded algorithms for the system.
The entry-level price for the Series
200 is $28,895, including the Q bus re-
peater for communication with the DEC
system, the chassis with power supply,
the ITEX 200 subroutine library, and
software. Additional frame buffers each
cost $4,995. All are available 60 to 90
days after order. -Craig Rose
[Circle 340]

competmg 32-bit VMEbus modules use,
according to Norbert Hauser, the mar-
keting director for the West German
company.

The 100-by-160-mm module allows
equipment makers to build compact and
rugged computing systems for industri-
al environments where tight spaces,
shock, and vibration are common, says
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Calmos Systems Inc.

Tix:053-4501
Tix: 449731
Tix: 053-4501

Hauser. The VMPM68KC is designed
for applications where lots of computing
power with fast 32-bit operations is
needed, such as factory and robot con-
trol and process automation. Hauser
says the module can handle about 2.5
million instructions/s.

Pep, a leading producer of VMEbus
and intelligent input/output channel
modules in low-cost Eurocard format,
has based its latest system on a proces-
sor and a memory board, which togeth-
er form a tight package. It marries the
high performance of the 32-bit 68020
processor and a 68881 floating-point co-
processor to 1 megabyte of static ran-
dom-access memory and up to 512-K of
read-only memory.

For fast throughput, the 68020 and
68881 are closely coupled to the local
RAM and ROM via a high-speed 32-bit
address and data bus. The module is
supported by a debugging monitor in
firmware and a real-time multitasking,
multiuser operating system, 0S-9/68020.

The VMPM68KC comes in two ver-
sions: one with a 12.5-MHz data-transfer
speed and the other with a 16.7-MHz
speed. The SRAM offers zero-wait
states, and the dual-port RAM architec-
ture facilitates high throughput be-
tween memory and the CPU, as well as
between memory and the VMEbus.

Two serial 1/0 ports, which can be
configured individually with piggybacks,
provide maximum flexibility for commu-
nications, Hauser says. For example,
the memory board can be upgraded with
memory piggybacks. Four 32-pin sock-
ets, which can also accept 28-pin inte-
grated circuits, allow for up to 512-K
bytes of 32-bit-wide ROM, which makes
the module suitable for industrial-con-
trol applications with ROM operating
systems such as the 0S-9.

The module’s functions are imple-
mented almost entirely with CMOS cir-
cuits. This helps keep power consump-
tion to a low level, about 12 W.

The VMPM68KC costs $2,600 each for
the 12.5-MHz version in 100-unit lots,
$3,500 for the 16.7-MHz version, also in
100-unit lots. Both versions will be avail-
able in March.

-John Gosch
[Circle 341]

An on-board Motorola MC68851 mem-
ory-management unit cantrols access to
the dual-ported memory, which has an
access time of 115 ns and a cycle time of
200 ns.

The board car. ke used with VMEbus-
compatible computers that run AT&T
Co.’s Unix operating system. By adding
an input/output processor board and
storage controller, it can be configured
to support multiuser applications. The
VMPU-4M costs $12,000 in single-unit
purchases and is availakle now.

Dual Systems Corp., 2530 San Pablo Ave.,
Berkewey, Calif. 94702.

Phone (415) 549-3854 [Circle 345]

BOARD COMPUTER
RUNS AT 25 MHz

Dual Systems Corp.’s single-board com-
puter runs at 25 MHz and uses a 2-K
byte data-cache memory to ensure no-
wait-state operation for 70% to 90% of
its bus cycles.

Based on Motorola Corp.’s 68020 pro-
cessor, the VMPU-4M also features 4
megabytes of on-board memory. Its
cache memory can be expanded to 8K
bytes.

96 Circle 96 on reader service card

ALL-CMOS CPU BOARD
RUNS ON 30 mA

An all-CMOS central-processing-unit
board from Dynatem Inc. consumes
only 300 mA in normal operation and
runs at 12.5 MHz. The DCPU1 has 128
K bytes of programmable read-only
memory and can be built with either of
two Motorola Corp. processors, the
68000 or 68016).

VMEbus compatible, it includes an on-
board rechargeable battery to maintain
clock and memory. Other features in-
clude no-wait memory, extensive input/
output, two serial ports, three 16-bit tim-
ers, 40 programmable parallel lines, and
a realtime clock/calendar

Programming can be prepared on
IBM Corp. Personal Computers XT and
AT and compatibies and downloaded to
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the module. The 64-K-byte random-ac-
cess memory board costs $975, and the
512-K-byte RAM version costs $1,675.
Both boards are available now.

Dynatem Inc., 19 Thomas, Irvine, Calif.
92718. Phone (714) 855-3235 [Circle 346]

MULTIUSER SYSTEM
PUTS XENIX ON PC/AT

A plug-in module from Corollary Inc.
runs on Microsoft Corp.’s Xenix operat-
ing system and provides enough pro-
cessing power to support 8 to 32 addi-
tional users on a host IBM Corp. Person-
al Computer AT system. The company’s
ATtain 286 subsystem has an Intel
Corp. 80286 processor, 1 megabyte of
dual-port RAM, and two serial ports. Up
to four ATtain subsystems can be pig-
gybacked on a single PC/AT or compati-
ble. The processor is aimed at original-
equipment manufacturers and value-
added retailers. Available in March, the
ATtain 286 costs $1,950 in single-unit
purchases.

Corollary Inc., 18011 E. Skypark Circle, Ir-
vine, Calif. 92714,

Phone (714) 250-4040 [Circle 347]

tion, and pixel black-transfer operations.
Each of the system’s four bitplanes of
memory have separate pan and zoom
controls so that images can be zocmed
to different levels and panned relative
to each other.

Besides the standard 1,280-by-1,024 |
pixel format. the system can accommo-
date any display format up to a maxi
mum pixel rate of 110 MHz. American,
European, and the new High-Definition
Television formats are supported. Users
can also customize their own formats.

Additional flexibility is provided by
the Satellite’s five display modes. The
system provides both 4-bit and 8-bit col

or-lock-up table modes as well as 12-bit
and 24-bit red-green-blue modes. Anoth-
er display mode known as HUES16 pro-
vided 128 shades of 16 basic hues. Its
color pallete supports 16 million colors.

The company offers 16-in. and 19-in.
high-resolution monitors with the sys-
tem. They have scan rates of 65 KHz
and a 110-MEz bandwidth.

The Satellite can be used with any
Sun work station. Available now, prices
range from $15,000 to $30,000 depending
on configuration.

Jupiter Systems, Inc., 1100 Marina Village
Pkwy, Alameda, Calif. 94501.
Phone (415) 523-9000

[Circle 348]

GRAPHICS SYSTEM
HAS 5 COLOR MODES

A high-performance, high-resolution col-
or graphics display system from Jupiter
Systems Inc. features extensive imaging
capabilities, programmable video for-
mats, and up to five independent color
display modes.

Designed to be configured with Sun
Microsystems Corp. work stations, Jupi-
ter’s Satellite line is based on a high-
speed bit-slice processor that has been
custom-designed for graphics tasks. The
processor can execute program loops at
more than 6 million iterations/s.

The Satellite’s imaging capabilities in-
clude panning with single-pixel resolu-
tion, zoom factors of 1 to 16, magnifica-
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When youre designing for million-chip
production, Rogers TAB materials
help you get more into less.

Get 3-layer performance: High-vo-ume chip mounting with up to 1000 leads
calls for TAB. For cantilevered kead support, you've had to get along with the
limitations of 2-layer tape. Now thera's a better way . . . Rogers’ Floating
Annulus TAE (FA/TAB) puts an unsupported annular ring on 3-layer tape.
Get cost-efficiency: Adapt TAB packages to even the most complex chips

without comaoromise using the FA TAB system (patent pending). Get positive
lead support in the X, Y and Z axes. Do full testing, reel-to-reel, right on the
tape. You'll enjoy high insulation resistance as well as dimensional integrity,
along with better than 95% yield rates.

Get automated processing: Automate your etching, bonding, testing and
burr-in with reel-to-reel process ng. You'll get chip mounting with improved
mechanical, electrical and thermal oroperties, no adnesive outgassing, and
ionic contamination so low that it's aimost impossible to measure.

Get Rogers capability: There s a Rogers tape for every high-volume TAB
application. Get the facts, plus a free sample for proof. Call a Rogers mate-
rials specialist today, at (602) 963-4584.

© ROGERS

Rogers Corporation
Circuit Materials Division
Box 4000, Chandler, AZ 85244

Electronics/ February 5, 1987 Circle 97 on reader service card 97



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

American dance is more
popular than ever, and one of the
reasons is The New York Public
Library’s Dance Collection.

Chorcographer Eliot Feld
savs the Library at Lincoln Cen-
ter is “as vital a workroom as
my studio.” Agnes de Mille savs,
“the revival of any work is de-
sendent on access to the Li-
Lrary’s Dance Collection.”

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

That’s just one way The
New York Public Library’s re-
sources serve us. The Library
ofiers plavs and puppet shows
for children, programs for the
clderly and disabled, extensive
toreign language and cthnic col-
lections, and scientific journals
vital to the business community.

Again and a%ain, the Li-
brarv enriches our lives.

[’Irlf_l_lril_h‘-]‘_"ldnn]ll

The New York Public Library

WHERE THE FUTURE IS
AN OPEN BOOK

SEMICONDUCTORS

CASCADED GRAPHICS CHIPS
DRAW 3.3 MILLION PIXELS/S

AMD’S CONTROLLER INTEGRATES TEXT, GRAPHICS;
64-CHIP CASCADE HANDLES 256 BIT-MAPPED MEMORY PLANES

Aimed at high-performance graphics
applications, a new controller chip
from Advanced Micro Devices Inc. han-
dles up to 256 bit-mapped memory
planes when cascaded with other units,
and it draws vectors at the rate of 3.3
million pixels/ns.

Using 4-K-by-4-K memory planes, the
Am95C60 also features the integration
of text and graphics in the same bit map
with a bit-block-transfer algorithm.

AMD expects the chip to be used in

engineering work stations, computer-
aided design and manufacturing equip-
ment, graphic arts, and desktop publish-
ing. It is one more example of the move
by semiconductor companies to incorpo-
rate more graphics control at the chip
level to accommodate ever more sophis-
ticated graphics applications.
256 PLANES. AMD calls the device a
quad pixel dataflow manager, because
each chip manages and updates four bit-
mapped memory planes from a single
control channel. As many as 64 chips
can be cascaded to create 256 memory
planes without performance degrada-
tion, says the company.

The 95C60 supports screen displays
up to 2-K by 2-K pixels and can update a
1-K-by-1-K-pixel screen—the most com-
mon high-resolution screen on the mar-
ket—in 0.2 s at its 20-MHz clock speed.

AMD speeded bit-mapping in the
95C60 by using both graphic and raster
primitives to update each bit map.
Graphics are drawn with line and arc
vectors at a speed of 3.3 million pixels/
s. Polygon-ill operations are accom-
plished at a rate of 50 ns/pixel.

The 95C60 efficiently mixes text and
graphics. A bit-block-transfer primitive
replaces the usual alphanumeric control
for characters, which means that text is
treated as a special form of graphics.
The command, called BITBLT, can trans-
fer blocks of data at up to 20 Mb/s. A
single 13-bit character-address instruc-
tion can access up to 8,192 characters—
enough to support any character set, in-
cluding oriental Kanji characters. Fonts
are stored in the bit map.

The chip’s performance results in part
from extensive parallelism in its archi-
tecture. Fetch, execute, and display cy-
cles overlap. All chip cycles are decou-
pled from system bus cycles. The chip
can fetch its own instructions via the
display memory bus, off-loading this
task from the central processor. Arbitra-

e N TR S W
CONCURRENCY. AMD’s graphics controller
chip overlaps cycles for higher performance.

tion between refresh cycles, update cy-
cles, and external-memory-refresh cycles
is performed on-chip.

The instruction set supports window-
ing in both hardware and, via BITBLT,
software. Scroll, pan, and zoom may be
performed on the screen itself and on
any window on the screen. Anti-aliasing
is used to eliminate jagged “steps” in
diagonal lines.

A 16-MHz version of the chip casts
$250 in lots of 100. It has been offered
in sample lots since January and will be
available in quantity next month. The
20-MHz version of the chip will also be
available next month for $287.57 each in
lots of 100.

[Circle 360]

CHIP CUTS COST
AND SPACE NEEDS

Adaptec’s AIC-610 peripheral controller
chip replaces 10 logic components for-
merly implemented in discrete form on
most controllers, including a program-
mable storage buffer, a dual-port butfer
controller, and buffer addressing logic.

By integrating more components on-
chip, Adaptec achieved a 60% to T0%
space reduction over controllers now on
the market, says the company. Conse-
quently, logic-hardware costs will be re-
duced by 40% and power requirements
by 30%.

Offering a maximum 15MHz data-
transfer speed and a maximum bus
transfer rate of 1.5 megabytes/s, the
chip is compatible with any standard in-
terface used by Winchester-disk, floppy-
disk, and tape drives.

Electronics / February 5, 1987



ERASES
IN A FLASH.

Combining the fast programming techuiques of EPROMs with the erasure
mechanism of EEPROMs results in a bigh-density device with the best of each

Electronics/ February 5, 1987

How Seeq is pushing EEPROMs
to 1-Mb densities.

“ The 1-Mb electrically erasable read-
only memory has come a step closer, now
that Seeq Technology Inc. is going into
production with its version of a flash
EEPROM. This device, so named because
the contents of all the array’s memory cells
are erased simultaneously by a single field
emission of electrons, combines the advan-
tages of ultraviolet-erasable EPROMs and
floating-gate EEPROM:s.

It unites the high density, small cell
size, low cost, and hot-electron write cap-
ability of an EPROM and the easy erasabil-
ity. on-board reprogrammability, high
endurance, and cold-electron tunneling
erasure of floating-gate EEPROMs. In doing
50, Seeq’s single transistor 16-K-by-8-bit
memory paves the way for high-density

EEPROMs... , ,

Excerpted from an exclusive article
in the August 21. 1986 issue.

i+ Electronics
_

THE LEADER IN NEW
TECHNOLOGY COVERAGE
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HAVE A FILI.

Our new Model 462 subminiature joystick lets you squeeze maximum design
into the tightest area. It's only % inch in diameter and requires less than /2
inch of back of panel space. So you can mount it aimost anywhere—
including low-profile keyboards.

Like the larger members of our family of small force-operated controls, the
Model 462 performs positioning and tracking tasks with impressive speed
and accuracy. It provides high
resolution and continuous output,
with no dead zone. And it promises
outstanding reliability and long life,
thanks to its solid state construction
with no moving parts to wear out.

The Model 462 is designed as

a commercial unit, butit's rugged
enough for military use. And it's
attractively priced to fit the needs of
the OEM user.

For more on getting a good fit, call or
write us.

Measurement Systems, Inc.
121 Water Street, Norwalk, CT 06854, U.S.A. (203) 838-5561
Circle 100 on reader service card

We’ve got
a job so important,

it takes a retired person
to do it.

After a lifetime of working, we want you to handle one
more job.

Maybe the most important job you've ever done.

We want you to help give new lives to the 27 million
Americans who are functionally illiterate.

Today, illiteracy has become an epidemic that has
reached one out of five adults. But you can help stop it by
joining in your community’s fight against illiteracy.

Call the Coalition for Literacy at toll-free
1-800-228-8813 and volunteer. Beating illiteracy Is a
big job. But you may find it's the most rewarding job
you've ever had.

Volunteer Against Illiteracy.
The only degree you need
is a degree of caring.

A (] %
Counct CBalition for Literacy

ﬁ

The company’s 10-MHz version of the
AIC-610 costs $23 each in 1,000-unit lots.
A 15-MHz version, the AIC-610-15, costs
$34.50 in 1,000-unit orders. Both will be
available in June.

Adaptec Inc., 580 Cottonwood Dr.,
Milpitas, Calif. 95035.

Phone (408) 432-8600 [Circle 365]

GaAs FANOUT BUFFER
CLOCKS AT 1.8 GHz

A gallium arsenide dual-clock-driver/
fanout buffer from Harris Microwave
Semiconductor Corp. features a 1.8-GHz
clock speed and a typical propagation
delay of 800 ps.

The HMD-111882 is fully compatible
with emitter-coupled logic and operates
at processing speeds up to four times
faster than those of ECL devices, the
company claims.

It has a four-output fanout capability
into 50-Q terminated transmission lines,
with an output skew mismatch of less
than 50 ps.

The chip’s dual-driver design allows
three operational modes as a clock fan-
out buffer: with matching inputs and
outputs; with inverted outputs; and with
the outputs at a high state when the
data-enable is fixed low.

The device is fully compatible with
other Harris GaAs integrated circuits
and is available in a 16-pin hermetic flat
pack. It costs $155 in 100-unit quantities.
Delivery is within six weeks of order.
Harris Corp., Microwave Semiconductor
Div., 1530 McCarthy Blvd., Milpitas, Calif.
95035.

Phone (408) 262-2222 [Circle 356]

CHIP COMBINES
MATH FUNCTIONS

An arithmetic logic unit from Analog
Devices Inc. combines an array multipli-
er, dual 40-bit accumulators, shift-regis-
ter logic, and block floating-point circuit-
ry on a single chip to achieve a device
that performs complex integer opera-
tions without external logic.

The ADSP-1101 offers throughputs
comparable to multiplier/accumulators,
says the company. It can compute a
1,024-point complex fast Fourier trans-
formation in 2.2 ms, a speed equal to
processors costing hundreds of dollars.

The 1.5-um CMOS device offers cycle
times of 70 ns and maximum power dis-
sipation of 450 mW. It has two 16-bit
input ports and a 20-bit output port. As
many as six 16-bit words can be trans-
ferred through the chip’s three data
ports in a single cycle.

The devices cost $88 each and will be
available in the third quarter of 1987.
Analog Devices Inc.,, 70 Shawmut Rd.,
Canton, Mass. 02021.
Phone (617) 461-3672

[Circle 367]
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Burr-Brown came to Livingston for the workforce.

For Burr-Brown, the requirements for their European location
were relatively straightforward.

A clean environment, modern facilities and direct transport and
communication links with continental Europe.

They found all this in Livingston, Scotland.

A town purpose-built for new industries situated at the heart of
one of the greatest concentrations of electronic companies in Europe.

And they found much more.

They found mvestment grants of up to 35%, rent-free periods
plus European Community assistance. They found Kirkton Campus, a
high-technology park ready-made to receive them.

And they found us.

A Development Corporation that could help them develop at
every turn and a workforce that was both skilful and conscientious.

In Burr-Brown's words, one whose productivity was ‘second to
none in the world. |

. . To: €. Anrie Robins, PO Bex 345, Old Greenwich,
A 20 minute drive down the M8 CT 06870, Tel: (203) 625-3496.
) g s Prove that Livingston is Europe’s most logical lacatian
motorway and theyre m Edm})urgh for my company BLOCK LETTERS PLE ASE

Scotland’s capital city and a distinguished I'T.
community that's home to no less than four
"Technology Transfer units.

Including Wolfson Micro electronics
Linuted and the Centre for Applications
Software Technology.

'Today, Burr-Brown is one of a long list )
of blue chip Livingston residents with firm | “*“** 74
plans for expansion. fekephone ’ R

A list that we can offer you every MAKEITIN
incentive to join, LIVINGSTON

| Europe’s most logical location. |

Narmre
Pesition
Ccmpany

Address

Circle 101 on reader service card



_LASERPATH FOR
'ONE DAY GATE

- PROTOTYPES

company.

. quicker. There’s one for most applications.

Send a netlist from any industry-standard
| CAD system. It’s that easy. And if you need
a cell or function not already in our World
Macrolibrary™ we’ll create it. ..

No one delivers gate array prototypes quicker
than Laserpath, the One Day Gate Array™

These are real, double-metal 2u CMOS gate
arrays. High performance like their J)opular
counterparts from LSI Logic. Only

elivered

| Part No

|LP7080L
Ll‘ 140L
LP72201
LP7320L

Gates | |Part No .
880 | LP7420L 4200 |
1400/ [LP7600L* 6100
2200/ |LP7840L* 8400 |
3200] [LP71000L* 10000

. *Available in 1987
in one day.

LASERPATH

ONE DAY GATE ARRAYS ~

| NEPCON PREVIEW

AUTOMATED LEAD TINNING
REDUCES REJECTION RATES

CORFIN TECHNOLOGY’'S SYSTEM USES VACUUM TRANSPORT
AND HOT-AIR CUTTER TO PUT ON EVEN SOLDER COAT

COrﬁn Technology Inc’s automated
tinning system for surface-mounted
components cuts product-rejection rates
and labor costs when compared with the
batch-soldering process now in use, the
company says.

To be introduced at Nepcon West, the

VTS-350 offers innovative solutions to a
number of problems that have plagued
surface-mount technology. Until now,
pretinning the leads of surface-mount-
able integrated-circuit packages has re-
quired a labor-intensive batch-soldering
process. Devices are loaded onto pallets,
and then these devices are transported
through flux, solder, and cleaning
stages.
FEWER PROBLEMS. Batch pretinning re-
sults in an uneven application of solder,
however, and has been difficult to auto-
mate. The process also requires exten-
sive downtime for machine service.

To control solder thickness, Corfin de-

veloped a method based on a vacuum-
based device-transport system and a sol-
der-profiling device, which together con-
sistently maintain solder planarity to
within +0.5 mil.

The combination cuts rejection rates

| V] —f n [ g o ] ¥
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WEST '87

from 30% to practically zero, says the

Nepcon West '87 once again promises a
glimpse of the leading edge in packag-
ing technology. Surface mounting has
provided a big impetus for innovation in
device-handling technology, and factory
automation is proving to be a growing
segment of the show, but the 980 exhibi-
tors have also fielded plenty of tradi-
tional equipment for the expected 38,000
attendees to inspect.

company. Moreover, the automated sys-
tem significantly reduces labor costs.

The transport system grips each IC
with a vacuum suction nozzle. The ICs
are dipped in the solder rather than
transported through it.

The profiler is located immediately af-
ter the soldering unit. It controls thick-
ness by precisely directing a stream of
hot air across the leads, thereby cutting
off excess solder.

Other features of the VTS-350 are a
flat-wave fluxing unit and a flat-wave
soldering unit. The fluxing unit, which
can be equipped with a flux-density con-
troller, is fully adjustable and is de-
signed for easy removal for cleaning
and filling.

The flat-wave soldering unit provides
a highly stable wave to ensure an even,
high-quality coating of solder. Strategi-
cally located heating elements in this
unit ensure an even, controlled heating
of the solder.

To further enhance product integrity,
the surface-mountable components are
successively cleaned, dried, fluxed, pre-
heated, soldered, cleaned a second time,
and then they are dried before being
unloaded.

The VTS-350 can tin several thousand
components an hour. Prices vary from

$75,000 to 150,000, depending on the de-
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gree of sophistication and automation of
loading and unloading. Estimated deliv-
ery is 16 weeks,

This machine can tin typical surface-
mount IC packages such as the SOIC,
leaded chip carriers, and the quad flat
pack. Corfin is also developing a ma-
chine for tinning tiny chip resistors, ca-
pacitors, and SOT-23 packages, which
are also heavily used in surface-mount-
ed boards. =Jerry Lyman

[Circle 420]

released at Nepcon.

Circuit Engineering Co. Ltd., Kiln Lane, Bur-
iton, Petersfield, Hampshire GU31 5SJ,
UK.

Phone 44-730-66026 [Circle 427]

SYSTEM SOLDERS
360 PC BOARDS/HR

A hot-air solder system for printed cir-
cuit boards uses a new placement tech-
nique and separate pre- and post-treat-
ment lines to achieve a throughput of
up to 360 pc boards/hr.

The fixing system uses two pins to
quickly place the boards in position and
level them before they enter the solder
pot. Other features of the Quicksilver
include a heavy-duty solder pump, a
self-cleaning overflow system, and pre-
cisely controlled heat exchangers.

The solder pump circulates solder
around the sump to ensure even solder
temperature and a dross-free dripping
zone. Available now with a delivery time
of six weeks, Quicksilver’s price will be

FIBER LINK STOPS
RF INTERFERENCE

By using nonconductive fiber-optic cable
and a metal housing, Thomas Betts
Corp. eliminates electromagnetic inter-
ference in its fiber-optic RS-232-C Data
Channel interface for computer-integrat-
ed manufacturing applications.

The devices are available in plastic-
and glass-fiber versions. Both create a
barrier against ground-loop hazards,
voltage spikes, switching transients, and
line tapping.

The plastic-fiber device handles up to
20-K bytes/s of non-return-to-zero du-
plex asynchronous data at distances up
to 130 m. The glass-fiber version can
carry 20-K bytes/s as far as 4 km. The
systems are available in 25-pin-connector
configurations for DTE-type and DCE-
type RS-232-C equipment. Available
now, they cost $132 in unit purchases
and $115 each in 50-unit purchases.
Thomas Betts Corp., 920 Route 202, Rari-
tan, N. J. 08869.

Phone (201) 469-4000 [Circle 426]

POLYMERS YIELD
STRONG IC PACKAGES

The Xydar RC-210 series of reinforced
liquid-crystal polymers from Dartco
Technology Center features high me-
chanical strength for a wide range of
injection-molded electronics component
packages.

The resin has a heat-deflection tem-
perature of 650° F (343° C), a flexural
strength greater than 10,000 lb/in2 at
510° F (266° C), and a flexural modulus
of 1.35 million 1b/in.2 at 575° F. A 0.125-
in. layer of Xydar RC-210 will resist a
2,000° F torch for 15 minutes without
burn-through. It is resistant to high-
temperature deformation, and its me-
chanical strength increases at subzero
temperatures.

The product can be injection-molded
on conventional machinery at up to 50%
faster cycles than polyphenylene sulfide
and up to 75% faster than polyetheri-
mide. It can be used to fill very thin
wall sections at low injection pressures.

The resin costs $7.35 to $9.75 per
pound for orders of 10,000 lbs. Delivery
takes five to seven days for off-the-shelf
RC-210 series products.

Dartco Technology Center, P.O. Box 5867,
Augusta, Ga. 30906

Phone (404) 790-3100 [Circle 425]

—

| That's right. Thanks to Laserpath tech-
nology, you can get to market before your
competition receives first prototypes. And
develop new gate array-based products with-
out a major commitment in time or money.

LAS

" Now, get 1000, 100, 50,
»" even 5 production gate arrays
in as little as a week!

Most gate array houses avoid small produc-

tion runs. We specialize in low volume
| production. We’re set up to provide better
. service than you probably thought possible.

Electronics / February 5, 1987

So don’t delay.
Call Earl Watts =%
at 408-773-8484. 3
Or write: Laserpath, <}
160 Sobrante Way, 5%
CA 94086. Askfor ¢~
page One Day Gate Array™design manual
and see what puts Laserpath a generation
ahead of competition.

LASERPATH

ONE DAY GATE ARRAYS

ERPATH

Sunnyvale,
your free 550-
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1987 Recruitment Editorial Calendar

Issue Date Feature Closing Date Issue Date Feature Closing Date
January 8  U.S. Market Forecast December 22 July 9 Interconnections June 22
7 i 3 Non-Volatile Memories
January 22 Foreign Market January 5 Sl%grrea‘fiecvgnference
Forecast
Application-Specific IC’s
July 23 VLSI Packaging July 6
February 5 Military 1C’s January 19 - .
Laboratory August 6 Fiber Optics July 20
Instruments 3D Graphics
Nepcon/West Preview
August 20 RISC Technology August 3
February 19 Computer-Aided February 2 Semicustom IC’s
Engineering -
Hannover Fair Preview September 3 Japanese R & D August 17
_ = Packaging
March 5 Online Transaction February 16
Systems September 17 Computer-Aided August 31
ISSCC Wrap-Up Software
S Graphics
March 19 Optical Storage March 2 =
Single-Board October | Automatic Test September 14
Computers Equipment
_ Surface Mounting
April 2 Electro Preview March 16 Technology
Semiconductors —
o . October 15  Technology Outlook September 28
April 16  VHSIC March 30 Special Issue
Networking
- ) October 29 Artificial Intelligence  October 12
April 30  Personal Computers April 13 Materials
Computer-Aided — T — —
Engineering November 12 Wescon Preview October 26
Minisupercomputer
N T . . Workstations
May 14 Software Special Issue April 27 Digital Signal
Power Supplies Processing
Semicon/West Preview Paris Components
Custom IC Conference Show Preview
Preview . B
— November 26 Military Electronics  November 9
May 28 Linear VLSI May 11 Parallel Processing
_ ISDN
June 11 NCC Preview May 25 IEDM Preview
Computer-Aided Design -
Ultrascale Integration December 17 Year-End Double November 30
Issue
_ . . - Executive Outlook
June 25 Industrial Electronics June 8 ISSCC Preview

Design Automation
Conference

GaAs Technology

For more information, contact Susan Barnes Ronga, National Recruitment Sales Representative,

at (212) 512-2787
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EXPERTS
IN ART.

By making it easter 1o develop programs. the new C-language version of the ART
development tool could accelerate the move of expert systems into the masnstream.

Electronics /February 5, 1987

Anew strategﬁ speeds up expert
systems into the mainstream.

“ A long-time leader in expert-system
tools is answering the call for easier-to-use
development aids. Inference Corp. is
extending the reach of its ART automated
reasoning tool beyond the Lisp program-
ming language.

ART non-Lisp 3.0, written in C, brings
Inference’s Al technology to mainstream
computing hardware—the VAX minicom-
puters and Sun-3 work stations, with
forthcoming release planned for the IBM
RT Personal Computer and Apollo hard-
ware. ART Lisp 3.0 brings Inference’s
enhancements to developers working on
standard Lisp hardware—the Symbolics
3600 series, Texas Instruments Explorer,
and LMI Lambda Lisp machines, as well as
on VAX and Sun-3 equipment... , ,

Excerpted from an exclusive article
in the August 7, 1986 issue.

i1 Electronics
]

THE LEADER IN NEW
TECHNOLOGY COVERAGE
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COMPUTER

SOFTWARE

FREE DEMO DISK

SCHEMA is a complete, integrated schematic
drawing software package for IBM Personal Com-
puters. Use SCHEMA with your PC to draw sche-
matics and automatically generate design docu-
mentation such as Wire and Net Lists, Bills of
Materials, Design Rule Checks, etc. SCHEMA is
$495 and supports most common PC hardware
configurations. Call or write today for a free demo
disk and brochure.

OMATION, INC.
1701 N. Greenville Ave,, Suite 809
Richardson, TX 75081
(214) 231-5167

___ OMNIION _

Glide Through PCB Design
With Tango-PCB. Just *495.

Create the toughest board designs with powerful layout
software that's a snap to use. Function-rich Tango-PCB
supports eight lavers, true power and ground planes
OrCAD™ or Schema ™ netlistinput. and more. For IBM
PC/XT/AT Compare features and you'll buy Tango-PCB
Just $4935. Ortn full-function Demo Package. just $10
Thirty-day mones -back guarantee. Order toil-free

800 433-7801 I CA: 800433-7802 VISA, M(

A\(ég;ﬁ.:;e;:;};)logle\ In¢ rlill ’ ’ a(-’)() l{ y }m

POSITIONS VACANT

South? Technical/Professional Placement
Network-Fee paid. Murkett Associates, Box
527, Montgomery, AL 36101.

POSITIONS WANTED

Electronic Engr, for hire. Microprocessor
based designs, controls, telecom. Contract

L san Diego. €A 92121

The unique “AND-OR Solution", a
» low-cost PC program for the crea-
» tive engineer. It simplifies two-
» ; level functions and is an excellent
designing and educational tool —

all for $35!

Computer Enhancement Products, Inc. P.O. Box 7904

(703) 847-6932 Mclean, VA 22106-7904

PROJECT MANAGEMENT
SOFTWARE
TASK MONITOR
The choice of leading Aerospace
and DoD contractors

* Precedence Scheduling

* Resource Management

* Interfaces with mainframe PM programs

* Baseline schedule control

* Subprojects with automatic roll-up/down

* Creates Network on screen

* Tracks hours and dollars per activity

* Prints: Network diagrams, Gantt and Bar
charts, Cost Time Flow Graphs

* Runs on IBM PC, clones and WANG PC

* Interfaces to Plotter

MONITOR SOFTWARE
960 North San Antonio Rd. Ste 210
Los Altos, CA 94022
415/949-1688

RELIABILITY PREDICTION
SOFTWARE
ARE YOUR PRODUCTS RELIABLE?
ReiCalc 2 automates MIL-HDBK-2 17D on your IBM PC!
Very easy to use. Demo package $25

T-CUBED SYSTEMS 31220 La Baya Drive, 7110
(818)991-0057 Waestlake Village.CA 91362

SPICE

Z/SPICE professional circuit simulation
Full version $300 Student version $79

Z T E C box 737, college place, wa 99324

up your PC

HOT LINE

To place your
Computer Software Ad

Call llene Fader
212-512-2984

or per diem. Mr. Barry Masel. 718-
476-1516.

EMPLOYMENT SERVICES
Overseas — 75 Countries — Interviewing

now. All Fields — for Conn. interview. Send
resume: Global Services, (O) Clinton, CT
06413. Transportation not paid to Connec-
ticut.

SPECIAL SERVICES

Analog / digital electronics design.
Specializing in product and test equipment
design including NMOS and bit slice micro
designs. MDS, P.O. Box 407, Norfolk, MA
02056.(617) 543-9560.

Telecommunications — High speed logic
design and consulting services. For free tele-
phone discussion, calt J. Shumway, Scanop-
tic, Inc., (301) 762-0612.

Custom Switching Power Supply Design —
From concept to production model. High
quality design, fast and reliable service,
competitive rates. PEDA, 833 The Queens-
way, Toronto, Ontario M8Z 571, (416)
252-1581.

TO ANSWER BOX NUMBER
ADS: Address separate en-
velopes (smaller than 11" x 5")
for each reply to:

Box Number (As indicated)
Classified Advertising Depart-
ment

Electronics

Post Office Box 900, NY 10020

{509)-529-7025
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AT&T, 31
555 Union Blvd.
Allentown, Pa. 18103
(800) 372-2447
Advanced Micro Devices, 65,81, 98
901 Thompson Pl.
Sunnyvale, Calif. 94088
(408) 732-2400
Arium, 89
1931 Wright Circle
Anaheim, Calif. 92806
(714) 978-9531
Avanti Communications, 23
Aquidneck Industrial Park
Newport, R.l. 02840
(401) 849-4660
British Telecom, 49
81 Newgate St.
London EC1A 7AJ, UK
011-44-1-356-5365
Biomagnetic Technologies, 17
4174 Sorrento Valley Blvd.
San Diego, Calif. 92121
(619) 453-6300
Brown’s Operating System
Services, 23
St. Agnes House, Cresswell Park
Blackheath SE3 9RD, UK
011-44-1-852-3299
Carnegie Mellon University, 76
Warner Hall, 2000 Forbes Ave.
Pittsburgh, Pa. 15213
(412) 268-2000
Corfin Technologies, 102
2001 Champlain Blvd.
Chambly, Quebec, Canada J3L 4W8
(514) 658-6152
Cosy Microtec, 78
Mecklenburgische Str. 54
D-1000 Berlin 33, West Germany
49-30-8233044
Crugnale & Associates, 29
2035 Landings Dr.
Mountain View, Calif. 94043
(415) 969-3215
Dolch Logic Instruments, 89
2029 O'Toole Ave.
San Jose, Calif. 95131
(408) 945-1881
Donnelly, 36
414 E. 40th St.
Holland, Mich. 49423
(616) 394-2200
Gentex, 36
10985 Chicago Dr.
Zeeland, Mich. 49464
(616) 392-7195
Hewlett-Packard, 23, 89
Inquiries Manager
1820 Embarcadero Rd.
Palo Alto, Calif. 94303
Hewlett-Packard, 17
3000 Hanover St.
Palo Alto, Calif. 94304
(415) 857-1501
Hilevel Technology, 89
18902 Bardeen
Irvine, Calif. 92715
(714) 752-5215
Hitachi Semiconductor, 65
2210 O'Toole Ave.
San Jose, Calif. 95131
{408) 935-8300

Honeywell, 30
1150 E. Cheyenne Mountain Bivd.
Colorado Springs, Colo. 80906
(303) 577-3580

IBM, 45
Old QOrchard Rd.
Armonk, N.Y. 10504
(914) 765-1900

IBM Information Systems, 81
900 King St.
Rye Brook, N.Y. 10573
(914) 934-4488

IBM Watson Research Center, 55
P.O. Box 218
Yorktown Heights, N.Y. 10598
(914) 945-3000

Industrial Technology Institute, 23
P.O. Box 1485
Ann Arbor, Mich. 48106
(313) 769-4580

Imaging Technology, 95
600 West Cummings Park
Woburn, Mass. 01801
(617) 938-8444

Inst. for Microstructure Tech., 78
Dillenburgerstr. 53
D-1000 Berlin 33, West Germany
49-30-829-980

Institute for Applied Physics, 49
University of Hamburg
Jungiusstr. 11
D-2000 Hamburg 36, West Germany
49-40-41233628

Integrated Circuit Engineering, 30
15022 N. 75th St.
Scottsdale, Ariz. 85260
(602) 998-9780

Intel Japan, 49
5-6 Tokodai, Toyosato-cho
Tsokuba, 300-26, Japan
81-29747-8511

Intel, 23
3065 Bowers Ave.
Santa Clara, Calif. 95951
(408) 987-8958

Interactive Systems, 31
2401 Colorado Ave.
Santa Monica, Calif. 90404
(213) 453-8649

John Fluke Manufacturing, 89
P.O. Box C39090
Everett, Wash. 98206
(206) 347-6100

Karl Suss, 78
Schileissheimer Str. 90
D-8046 Garching/Munich
West Germany
49-89-320-070

Kikusui International, 89
19601 Mariner Ave.
Torrance, Calif. 90503
(213) 371-4662

Kontron Electronics, 23
630 Clyde Ave.
Mountain View, Calif. 94039
(415) 965-7020

LM Ericsson, 49
S-126 25
Stockholm, Sweden
46-8-7190000

LS| Logic, 55, 59
1601 McCarthy Blvd.
Milpitas, Calif. 95035
(408) 263-9494

LeCroy, 89
760 S. Main St.
Spring Valley, N.Y. 10977
(914) 578-6097

MCi Communications, 81
1133 19th St., N.w.
Washington, D. C. 20036
(202) 872-1600

Micro Linear, 23
2092 Concourse Dr.
San Jose, Calif. 95131
(408) 262-5200

Microsoft, 31
16011 N.E. 36th Way
Redmond, Wash. 98073
(206) 882-8080

NCube, 73
1815 N.W. 165th Pl
Beaverton, Ore. 97006
(503) 629-5088

NEC, 49
5-33-1 Shiba, Minato-ku
Tokyo 108, Japan
81-3-454-1111

National Semiconductor, 75, 29
2900 Semiconductor Dr.
Santa Clara, Calif. 95951
(408) 721-5000

Nicolet instrument, 89
5225 Verona Rd.
Madison, Wis. 53711
(608) 273-5008

Outlook Technology, 89
200 E. Hacienda Ave.
Campbell, Calif. 95008
(408) 374-2990

Pep Modular Computers, 95
600 N. Bell Ave.
Pittsburgh, Pa. 15106
(412) 279-6661

Philips Medical Systems, 81
710 Bridgeport Ave.
Shelton, Conn. 06484
(203) 926-7674

Philips Research Labs, 38
Box 80000, NL 5600 JA Eindhoven
The Netherlands
31-40-791111

Philips T&M Instruments, 89
85 McKee Dr.
Mahwah, N.J. 07430
(201) 529-3800

Plessey Research, 32
Caswell, Towcester
Northants. NN12 8EQ, UK
011-44-327-50581

Prime Computer, 23
Prime Park
Natick, Mass. 01760
(617) 655-8000

RCA Aerospace & Defense, 55
Bldg 45-2, Route 38
Moorestown, N.J. 08057
(609) 541-7000

Rhone-Poulenc Minérale Fine, 49
Les Mirois, 18 Avenue d'Alsace
Courbevoie la Défense 3, France
33-1-47-68-12-34

Rose Associates, 29
111 Main St.
Los Altos, Calif. 94022-9990
(415) 941-1880

SDA Systems, 55
555 River Qaks Pkwy.
San Jose, Calif. 95134
{408) 943-1234

Siemens Research & Tech,, 78
Otto-Hahn-Ring 6
D-8000 Munich 83, West Germany
49-89-636-46700
Siemens, 49
P.O. Box 103
D-8000 Munich, West Germany
49-89-2341
Silicon Compilers, 55
2045 Hamilton Ave.
San Jose, Calif. 95125
(408) 559-4816
Sony Semiconductor Div., 49
4-10-18 Takanawa, Minato-ku
Tokyo 108, Japan
81-3-448-3443
TRW, 85
One Space Park
Redondo Beach, Calif. 90278
(213) 535-3090
Tektronix, 23, 89
P.O. Box 1700
Beaverton, QOre. 97077
(800) 547-1512
Tektronix CAE Systems, 55
12303-A Technology Blvd.
Austin, Texas 78727
(512) 331-1303
Telefunken electronic, 78
P.O. Box 1109
D-7100 Heilbronn, West Germany
49-7131-670
Texas Instruments, 65, 72
P.O. Box 655012
Dallas, Texas 75265
(800) 232-3200
Tru-Lyte, 85
327 South Walnut St.
Beaver, Pa. 15009
(412) 728-6655
Unicorn Microelectronics, 65
99 Tasman Dr.
San Jose, Calif. 95134
(408) 433-3388
United Technologies, 85
United Technologies Bldg.
Hartford, Conn. 06101
(203) 728-7956
VLSI Research, 29
1754 Technology Or., Suite 117
San Jose, Calif. 95110
(408) 289-9983
VLSI Technology, 55, 62
1101 McKay Dr.
San Jose, Calif. 95131
(408) 942-1810
Vacuumschmelze, 17
Gruener Weg 37
D6450 Hanau, West Germany
06181-362-339
Vitelic, 65
3910 N. 1st St.
San Jose, Calif. 95134
{408) 433-6000
Westinghouse R&D Center, 85
1310 Beulah Rd.
Pittsburgh, Pa. 15235-5098
(412) 256-1000
Xilinx, 65
2069 Hamilton Ave.
San Jose, Calif. 95025
{408) 559-7778

Page numbers listed identify the beginning of a story or

of a newsletter featuring a company or organization
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DISTRIBUTION WEEK

COMPETITION, SLACK

Unless business conditions pick up unex-
pectedly in 1987, electronics distributors
will have to keep living with stretched-out
accounts receivables.

Figures published by the National Electron-
ic Distributors Association in Chicago show
that the number of days in which payments
were outstanding held steady at around 54
during the last few months of 1986. “It’s kind
of stabilized at an unhealthy high level,” says
Toby Mack, NEDA’s executive vice president.
“Forty-five to 50 days would really be more
healthy.”

The numbers reflect the buyer’s market
conditions that plagued the business in 1986,
a state of affairs that forced distributors to

DISTRIBUTORS’ LONG WAIT FOR PAYMENT

MARKETS STRETCH

compete on the basis of credit terms as well
as on price.

Mack sees only gradually improving condi-
tions for distributors this year. “To get re-
ceivables down, it’s going to take a slightly
less competitive market,” he says. And at
best, NEDA expects growth at 3% to 4% in
the first quarter and at 12% for the vear.

In the meantime, “It puts the distributor in
the position of being a banker,” Mack says.
Of course, he adds, “that is one of the funec-
tions of distributors. There are a lot of small
original-equipment manufacturers out there

neering applications. But the
three companies are not
strangers. When Mizar pur-
chased the Hamilton Stan-
dard Digital Systems division
of Mostek Corp. last sum-
mer, it inherited that compa-
ny’s contracts with the two
Long Island distributors.

Schweber is a subsidiary of
Lex Electronics Inc., Stam-
ford, Conn., the nation’s sec-
ond-largest distributor of
electronic equipment. Last
vear, Lex tallied $520 million
in sales.

who wouldn’t be able to get off the ground
unless their distributors were issuing them

credit.” ~Wesley R. Iversen
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DISTRIBUTORS ACCOUNTS-RECEIVABLE LAG TIME: JANUARY TO NOVEMBER 1986
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GRAY MARKETEERS
FEELING HEAT

Although U.S. distributors
of Japanese parts are still
losing business to gray-matr-
ket operations in countries
outside Japan and the U. S,
there are signs that the gray
market is beginning to feel
the effects of the semicon-
ductor trade agreement.
“Some of our suppliers
have indicated that the gray-
market dealers are selling
chips back into the resale
market at approximately
their own cost,” says Ber-
nard T. Marren, vice presi-
dent of Western Micro Tech-
nology Inc., Cupertino, Calif.
What has the gray marke-
teers jittery is not the law
itself, but the impact of mem-
ory chips from Texas Instru-
ments Ine. and Nippon Elec-
tric Corp. that are manufac-

tured in the U. S., and, there-
fore, are not covered by the
semiconductor pricing regula-
tions. These chips could un-
dercut  the  gray-market
prices.

Chip distributors in the
U.S. are still not getting
their fair share of the busi-
ness, however, because of
buyer uncertainty, says Mar-
ren. “People don’t know what
the price will be, so they tend
not to buy, or to buy on the
spot market.”

GESPAC ADDS
SWISS BOARDS

Gespac Inc., a Mesa, Ariz.
manufacturer of single-board
computers, will distribute
Swiss board-maker MPL AG’s
G-64 product line in the U.S.
and Canada. Under the
agreement, Gespac will per-
form functions such as pro-

—— |
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motion, stocking, technical

CUBIC INKS UK
RADIO CONTRACT

Cubic Communications, San
Diego, Calif., has signed an
exclusive distribution agree-
ment with Codan UK Ltd. to
provide paramilitary high-fre-
quency communications gear
to several countries in Africa
and the Middle East. Includ-
ed in the three-year pact are
rights to Cubic’s line of re-
ceivers, transceivers, and re-
lated accessories.

Codan, a communications
marketing company, will per-
form marketing, installation,
service, and warranty func-
tions from its headquarters
in Hampshire, England.

support, and maintenance for
MPL boards. MPIL,, of Zurich,
has been in the G-64 bus
business for six years and de-
signs  boards that comple-
ment Gespac’s products.

SCHWEBER TO SELL
MIZAR BOARDS

Mizar Inc,, a St. Paul, Minn.,
maker of board-level prod-
uets, has signed a nationwide
distribution  contract with |
Schweber FElectronics Inc,, ’
Westbury, N.Y. Mizar says
it expects to forge a similar |
pact with Schweber’s Long
Island neighbor and competi-
tor, Arrow Electronies Ine. of
Melville, N.Y,, in coming |
weeks.

The distributors will be the
first for Mizar, which makes
VME- and STD-bus boards
and systems aimed at engi-

U.S. DATA SIGNED
TO BOOST UNIX USE

To accelerate use of AT&T
Co.’s Unix operating svstems
in the office, Uniplex Inte-
gration Systems Inc. has
awarded United States Data
Corp. exclusive rights to dis-
tribute Uniplex-II Plus soft-
ware in the Western Hemi-
sphere.

Both Dallas-area compa-
nies see the agreement as a
means of increasing support
to end users. Uniplex-II Plus
integrates user interface,
word  processing, spread-
sheet, and data-base capabili-
ties. Prices start at $1,000 for
a single-user work station.

Uniplex Integration Sys-
tems says it will continue to
market the software directly
to computer makers and to
value-added resellers.
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ENMASSE CUTS
STAFF TO SIX

On the verge of announcing
its newest on-line transaction
processing system, Enmasse
Computer has instead halted
all sales and cut its staff to
six employees. The Acton,
Mass., company has not filed
for Chapter 11, but rather
hopes to sell off its technol-
ogy and assets. Enmasse
sold about 20 of its multipro-
cessor systems since its
founding in 1983, and was
planning to announce a new
Unix-based  multiprocessor
system at Uniforum, a Unix
show held last month in
Washington, D.C.

third consecutive record year,
the association savs. Micro-
wave ovens are now in about
60% of all U.S. households.

LOANS TO EASE
FLEXIBLE’S CRUNCH

Flexible Computer Corp. has
received $1.3 million of a $3.9
million loan package de-
signed to end a severe cash
shortage it reported last
year. The Dallas firm had re-
duced reported 1985 and 1986
revenues [Electronics, Jan.
22, 1987, p.108]. The loan
package, from Swiss and
US. investment groups, is
designed to relieve Flexible's
cash shortage. The firm also
earlier received loans totaling
$455,000 from a major stock-
holder. Flexible president
Nicholas Matelan says addi-
tional financing this spring is
being contemplated by Euro-
pean investors.

U.S. ELECTRONICS
EMPLOYMENT DIPS

Employment in the U.S.
electronics industry fell 0.8%
during the first nine months
of 1986, says the American
Electronics Association. The
Palo Alto, Calif., trade group
reports that jobs in the com-
puter segment dropped 3%—
more than 16,000 positions—
while semiconductors picked
up 900 jobs for a 0.3% gain,
and software/programming
climbed 5.2% with 10,000 new
jobs. The total number of
jobs in the industry fell from
2.54 million in January to 2.52
million in September.

at the plant, and are needed
to begin production of cath-
ode-ray-tube displays based
on Zenith’s flat tension-mask
technology unveiled list vear
[Electronics, May 12, 1986,
p. 76]. Zenith says the domes-
tic expansion is made possi-
ble in part by some $725,000
in job training funds pledged
by state and local officials
and by contract concessions
negotiated by Zenith with the
International Brotherhood of
Electrical Workers.

MICROWAVE OVENS
TOP THE CHARTS

More microwave ovens were
shipped to the U.S. market
last year than any other ma-
jor appliance in history, ac-
counting in units for more
than 25% of all appliances
sold, says the Association of
Home Appliance Manufactur-
ers in Chicago. Driven by a
trend toward smaller models
with more electronic fea-
tures, microwave oven ship-
ments last vear totaled 12.4
million units. That's up 14.3%
over 1985, helping to push
the appliance industry to its

AT&T SIGNS TWO
FOUNDRY DEALS

AT&T Co. will be providing
foundry services for Western
Digital Corp. under the terms
of two deals that could be
worth as much as $50 million
or more over the next three
years. Under the first deal,
which covers application-spe-
cific integrated circuits and
could be worth between $8
million and $20 million, West-
ern Digital, Irvine, Calif., will
purchase a guaranteed mini-
mum volume of chips built
by AT&T at its Orlando, Fla.
fabrication line. A second
deal, worth $30 million, calls
for AT&T to manufacture
Western Digital's line of
standard silicon products and
will help Western Digital
speed its migration to 1.25
pm geometries.

ZENITH BUCKS
OFFSHORE TIDE

In contrast to the trend to-
ward offshore manufacturing
by U.S. electronics suppliers,
Zenith Electronics Corp. says
it plans to add up to 600 new
jobs at its color picture tube
plant in Melrose Park, Il
The new workers will join
some 2,100 already emploved

GE, FANUC FORM
JOINT VENTURE

General Electric Co., Fair-
field, Conn., and Fanuc Ltd.
of Oshino-mura, Japan, have
combined their factory auto-
mation businesses into GE
Fanue Automation Corp., a
$200 million multinational
joint venture. Headquartered
in Charlottesville, Va., the 50-
50 venture will sell software,
controllers, industrial com-
puters, and data networks,
but it will not sell robots.
Robert Collins, president and
chief executive of GE Fanuc
Automation North America,
says GE Fanue will act as a
systems integrator on the
factory floor. The company,
which will also have operat-
ing units in Japan and Eu-
rope, anticipates sales of
about $250 million in 1987.

3COM BUYS MAC
SOFTWARE FIRM

The beachhead established
by the Macintosh computer
in the office marketplace has
prompted 3Com Corp. to ac-
quire a software firm that
specializes in Mac software
and to tailor its own software
to fit more Macintosh prod-
ucts. The Santa Clara, Calif.,
network specialist has signed
a letter of intent to acquire
Berkelev-based Centram Sys-
tems West, designer of the
TOPS file server, for an un-
disclosed sum. 3Com has also
tailored its 3+ network oper-
ating system for the Macin-
tosh and announced support
for the AppleTalk work-sta-
tion/server filing protocol.

APOLLO BOUNCES
BACK STRONGLY

Apollo Computer Inc.’s shift
to standards may be paying
off. In the past year the
Chelmsford. Mass., company
has responded to critics by
offering two versions of
Unix, plus links from its pro-
prietary network to industry
standards—and now it re-
ports a 71% jump in sales to
more than $70 million for the
fourth quarter, ended Jan. 3.
Contributing to the rise is the
success of its low-end work
station, the Domain Series
3000, which at a base price of
under $10.000 sold 7,000 sys-
tems from March through
December of 1986.

ROBOT SYSTEM
LOADS DATA TAPES

A robotic storage and re-
trieval system for 3480-type
data tape cartridges, an-
nounced last week by Stor-
age Technology Corp., can
hold up to 6.000 cartridges in
a single library module, for
about 1 terabyte of data that
can be accessed relatively
quickly. The Louisville, Colo.,
company says the 4400 Neai-
line svstem takes an average
of 11 seconds to mount a
tape in a drive, and 15 s
worst-case. Shipments are
due to start in the fourth
quarter, and cost is said to be
less than 50¢ per megabyte.

DEC BEEFS UP
REAL-TIME LINEUP

Digital Equipment Corp. will
continue efforts to strength-
en its real-time product line
later this vear by offering
real-time capability for multi-
ple processors on the VAX Bl
Bus. The Maynard, Mass.,
computer giant also promises
that the recently introduced
KA620, a 32-bit single-board
computer with a modified Mi-
crovax 1I CPU optimized for
real-time environments, will
be used as a building block
for future application-specific
system offerings.
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Streamline your office
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with a Tandy 3000 HD multiuser system.

Multiuser efficiency

The Tandy 3000 HD is vour key
to total office automation. That’s
because it’s designed to use the
XENIX® System V multiuser oper-
ating system. With low-cost display
terminals, a total of six users can
share the power of the 3000 HD —
allowing each to work indepen-
dently on such projects as
accounting, word processing and
electronic filing.
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Outperforms IBM®
. for less

The Tandyv 3000 HD is compati-
ble with the IBM PC/AT®—vet
offers greater hard disk storage (40
megabytes vs. the PC/AT’s 30), and
is priced at only $4299 (vs. $5295
for the PC/AT*).

Advanced 286 technology
Based on the 16-bit Intel® 80286
microprocessor, the Tundy 3000 HD

operates at 8 MHz for high-speed
performance. The 3000 HD fea-
tures 640K main memory and a
high-capacity 5'/+” disk drive that
reads both 1.2 MB and 360K for-
mats. This allows it to run either
IBM® PC or PC/AT software.

Come in today!

The Tandy 3000 HD (25-4011)
can improve the productivity in
vour office. Visit us today to see
how streamlining can work for vou.

TANDY COMPUTERS: In Business . . . for Business™
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Available at over 1200
Radio Shack Computer Centers and at
participating Radio Shack stores and dealers.

Radio fhaek

*Based on IBM's price list as of April 2, 1986. Tandy 3000 HD

rice applies at Radio Shack Computer Centers and

participating stores and dealers. Monito, data lermmals and XENIX not included. XENIX/Reg. TM Micsosoft Corp

IBM and IBM RC/AT/Reg. TM Internaticnal Business Machines Corp.

Circle 901 on reader service card

COMPUTER CENTERS

A D/WVISION OF TANDY CORPORATION



TDK vision cameras assure high precision.
TDK multipins assure high speed.
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Introducing AVIMOUNT CX-4040.
TDK’s automatic IC mounting machine with vision cameras.

The need for high-density mounting put flat-package ICs into the mainstream of surface mount- &
ing technology. TDK's new AVIMOUNT CX-4 mounts flat-package ICs quickly and precisely.
The CX-4's high accuracy is realized by two vision cameras. They measure and adjust the posi-
tion of the ICs by the pins and the pattern marks on the PCB. A single CX-4 can deal with 40 : 1
kinds of chips, including SOP-ICs, QFP-ICs, PLCC-ICs and LCC-ICs.

For small type, high volume ICs, the CX-4 is ideal. It can handle a lead pitch as narrow as 0.64 1
mm. Its multipin mounting capability can handle three ICs simultaneously. And with a mounting SR -
speed of only 2.5 sec.per IC, it can easily handle mass production applications. — v
For quick, precise IC mounting see the AVIMOUNT i
CX-4, TDK’s latest high-speed automatic mounting _~~__

machine with vision cameras. B\r\ e N - ‘ ‘
N C ‘

® Applicable components: SOP-ICs, QFP-ICs, PLCC-ICs, LCC- ¢ b4
ICs (6.5mm to 35mm square) ® Number of different compo- b 4 i
nents: 40 kinds max. ® Components supply: tape, stick or tray < \\l Sslder paste
® Mounling speed: 2.5 sec./piece (using vision cameras) ® Lnloader Solder paste prinler
Mounting directions: 4 (0°, £90°, 180°) & Equipped with S
auto-recovery ® Variety of options availabte o
- L
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The CX Series. Leading the way with multipin mounting.

See our automatic equipment at NEPCON WEST ’'87 Anaheim Convention Center, Anaheim, CA.
February 24th — 26th, 1987 BOOTH No. 7143 West Pavillion
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‘ 539 4551 GRI ENSBORQ DISTRICT OFFICE Phone: (919) 292-0012 DALLAS DISTRICT OFFICE Phone: {214) 506-9800 SAN FRANCISCO DISTRICT OFFICE Phane
®

{408) 435 8565 TDK CORPORATION. TOKYO, JAPAN
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