o

, BREAKING THE SPEED BARRIER ON VMEBUSI S8
EUROPEANS COUNT ON UNIX TO FIGHT IBM/121

- ERJULY 10,1986 %

Electroni

PAGE 49




Take Control!

Chart your own course in CMOS system
power and performance.

Harris gives you control. Our static CMOS circuits allow you to match |
system power and performance to your exact requirements, from DC
standby to full-speed operation...

B 80C86 and BOCES static CMOS CPUs for flexible system design
8 Wide selection of CMOS peripheral and data comm circuits
8 Static CMOS memory for low-power operation and data retention
8 Low-power CMOS programmable logic (HPL'™)
8 Advanced standard cell capability featuring 82CXX LSI
peripheral cells

Full range operation. Completely static design ensures
stable, reliable operation in the toughest applications.
And our new 82C85 Static Clock Controller gives vou

control of four low-power modes: fast for fullspeed
operation...slow for continuous operation...stop-
clock for low power...stop-oscillator for the lowest
possible power. You get low-power operation
without sacrificing performance.

Take control! Harris static CMOS technology
delivers top performance in CPUs, peripherals,
memories, programmable logic and standard cell
design. And for board-level low-power solutions,
specify our 80C86-based Multibus™ CPU board,

the HB-986C05.

Why wait? Take control of your designs now. For
full details, call 1-800-4-HARRIS, Ext. 1355

(in Canada, 1-800-344-2444, Ext. 1355). |

Or write: Harris Semiconductor Products
Division, PO. Box 883, MS 53-035,

Melbourne, Florida 32902-0883. |

ﬁ iPL‘76LC8
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s

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

+H HARRIS

HPL, is a trademark of Harris Corp,
Photo courtesy of Sei-Land Service, Ing, Multibus is a trademark of Intel Corp.

For your information,our name is Harris.

Circle 900-anreaderiservice card



MEGADBYTES
MEGABUCKS

That’s what you get from Infotek’s new cost and space saving

1MByte factory
expandable to 2
or4 MBytes

1 MByte single
board memory

Now, you can have a full two mega-
bytes of instantly accessible memory
for your HP Series 300 and Series 200
computers for a price you'd expect to
pay for 1 MByte. That’s like getting half
your memory free! And even better, you
get those 2 MBytes on a single board,
so all that extra capability occupies
only one I/O slot. You just plug in the
new board in seconds with no special
tools required.

The new Infotek AM 220 2 MByte
memory board is ideal for all scientific
and engineering applications where
large memory requirements remain
constant. A 1 MByte product is also
available at a very reasonable cost; and,

2 MByte HP 9000-compatible memory:

T 2k offers a
4 MByte single board memeory.

If your data stora%e needs are grow-
ing, you can have Infotek’s unbeatable
price/performance/size benefits in an
expandable single board memory—1
MByte of memory upgradeable to 2 or
4 MBytes, or a 2 MByte board which
expands to four when memory require-
ments increase. You can even get a
floating point processor and 1 MByte
of memory on a single board.

Of course, all Infotek memory boards
have the high quality you demand for
your HP system. Their exceptional
reliability is backed by a two-year war-
ranty. So increase productivity, save

2 MBytes factory
expandable
to 4 MBytes

4 MBvytes o 4

one board

time, and enhance the capability of
your HP 9000 computer. Call [nfotek
toll free today. The only way to get
MegaBytes without spending
MegaBucks.

Infotek Systems, 1400 North Baxter
Street, Anaheim, California 92806-1201,
(714) 956-9300, (800) 227-0218, in Califor-
nia, (800) 523-1682, TELEX 182283.

INFOTEK
1 A SYSTEMS

A DIVISION OF ALS CGRPORATION

Your Second Right Decision.
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MITEL SEMICONDUCTOR

Bypass Your Competition With
T1/CEPT Access Components To ISDN By Mitel

Demand for T1/CEPT
communications facilities is
opening unprecedented
opportunities for your MUX,
LAN, Data Switch, PBX or other
communications product.

T1/CEPT Interfaces
belonging to the Mitel ST-BUS™
family of ISDN-compatible
components can provide the
competitive edge you need with:

¢ The smallest size and lowest
cost per function in the
industry.

¢ Redundant links at the same
price as our competitors’
single link interfaces.

¢ DMI and CPI compatibility.

¢ Software-controlled
diagnostic and maintenance
functions.

¢ Drop and insert capabilities.

¢ Signaling selection options
for simultaneous voice, data
and video transmission over
a single T1/CEPT link.

The following devices offer
a variety of functional and
packaging choices that will
minimize the cost, time and
complexity of your design-in:
e MT8974/75 - :

T1 Interface ICs wit

extensive interface support
functions.

MH89740/50 - .
T1 Interface Module with
Clock extraction and line
equalization. :

o MHB89756 - '
T1 Interface Module with
line coupling transformers,
microprocessor control port,
time slot switching, clock °
sources and PLL
synchronization.

¢ MH89780/785 - o
CEPT family of 2.048 Mbit/s
interface components that
functionally are compatible _
with our T1 Interfaces.

Don't let the opportunity
bypass you - pick up the phone
now and talk with us about
worldwide Primary Rate Access.

/

~

@Mmsl_‘ SEMICONDUCTOR ‘

UNITED STATES - San Diego, California. Telephone: (619) 27!
(312) 655-3930. Boca Raton, Florida. Telephone: (305) 994-8500.
Portskewett, Newport, Gwent, South Wales NP6 4YR. Telephone:
EUROPE — Denmark. Telephone: +45 1-612566. Milan, italy. Teleph

6-3421. San Jose, California. Telephone: (408) 249-2111. Oakbrook, lilinois. Telephone:
. CANADA - Kanata, Ontario, Telephone: (613) 592-5630. UNITED KINGDOM -

+44 291-423355, ASIA — Tsuen Wan, Hong Kong. Telephone: +852 0-463641.
one: +39 2-8245222/8245177. West Germany. Telephone: +49 711-7701522.

Circle 2 on reader service card

TM, @ - Trademark of Mitel Corporation
© Copyright 1986 Mitel Corporation
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With this issue, Electronics returns
to a biweekly publishing schedule,
and it seems to be an appropriate time
to step back and take a look at you, the
reader, and just what vou like and ex-
pect from your magazine.

We have always maintained that the
300,000 people who make up our reader-
ship are unique in our industry. To find
out just how special you are, we decided
to ask you what vou think of the job we
have been doing, the information that
we bring you in each issue, and the way
we present that information. The meth-
od was to conduct a detailed telephone
survey, calling several thousand readers
over a period of several months. Now,
with the results in, it turns out that we
have been right.

For example, you proved that we are
right when we boast of having the most
loyal readers in the business. When we
asked you if you read your copy of
Electronics cover to cover, 92% of you
replied that you did, while just 5% said
no. And what you want to read about
most of all in each issue is technology:
81% placed technology news at the top
of the list, 79% voted for in-depth tech-
nology developments and analysis, 43%
said they look for business and industry
news, and 22% went for company and
marketing strategy.

You are more interested in the type
of information we bring you than in
the way we present it. In fact, 67% of
you want to see both in-depth report-
ing and brief, quick-paced presenta-
tion, while 17% prefer the shorter for-
mat and 16% prefer to read informa-
tion presented in depth.

PUBLISHER’S LETTER |

And you are absolutely sure about
what kind of information you need. A
resounding 73% of you say what you
need is related to technology trends,
perspectives, and design implications.
And some 19% believe that detailed and
application- or specification-oriented arti-
cles are required.

It was particularly gratifving for us
to find that you are so pleased with
what we produce. Your satisfaction
level is high: 83% of you say that you
are mostly or completely satisfied with
the magazine and 11% pronounce your-
selves somewhat satisfied. Only 5% are
not satisfied—and we’re determined to
win you over.

But you still have definite ideas
about what Electronics should do in
the future, with most of your prefer-
ences having to do with news coverage
and analysis of technology develop-
ments. Some 71% of you want to see
more technology news and develop-
ments; 78% prefer more in-depth tech-
nology analysis and perspectives; 21%
want more detailed design and applica-
tion information; and 28% seek more
industry and business news.

inally, 82% of you welcome our new

biweekly publication schedule. Some
31% prefer to see us every other week,
and 51% like us no matter how often we
come out. Eighteen percent prefer a
weekly.

So we think you're pretty special—
even though there are 300,000 of you.
We promise to return your loyalty by
making Electronics more indispensable
as the magazine you need and want.
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NEWS

INSIDE TECHNOLOGY

Newsletters

Electronics, 19

¢ New approach to digital signal

processing is coming from Zoran
¢ U.S. and Japan set deadline for
final terms on chip dumping

International, 42

e France's CGE and ITT join to
form telecommunications giant
¢ Siemens and Philips plan
cooperation in telecom chips

Aerospace, 27

o Control Data launches CMOS/
S0S space computer

e Tests on VHSIC space computers
begin this fall

R&D, 28
Pulling space research and
development down to earth

Networking, 29
Low-speed LANs check in at $100
per connection

Semicustom ICs, 30
RCA builds a better place-and-
route tool

Telephony, 32
DSP chips start to poach in analog
conferencing country

Optoelectronics, 36
Second-harmonic generator
promises denser optical disks

Consumer, 38
The French spark a home-net
standardization push

Military, 38
USAF project weeds out bids too
good to be true

IC testing, 40
A faster way to open up plastic
packages for fault analysis

COVER: TRW’s superchip passes first major milestone, 49

The development of a family of superchips, each integrating up to 34.7
million devices, is off to a flying start. TRW Inc. has fabricated process-
test versions of the submicron family and is now moving on to chips
that test self-diagnosis and software-controlled reconfigurability

Breaking the speed barrier on the VMEbus, 58

Interphase Corp. has developed an interface that triples the
VMEbus's throughput to 30 megabytes/s. This puts the VMEbus neck
and neck with rival Multibus II, currently rated at 32 megabytes/s

How Motorola moved BiMOS up to VLSI levels, 67

Motorola Inc.’s first commercial BiMOS VLSI chip is a 6,000-gate array
that is the forerunner of a number of mixed-process products. To
reach VLSI density, the company had to figure out how to trade off
the conflicting requirements of bipolar and CMOS processes

Intelligence comes to laser soldering, 75
By automatically adjusting the heat to individual joints, Vanzetti
Systems’s laser soldering systems produce perfect joints every time

Special report: Software productivity moves upstream, 80
Many tools aid programmers with the coding portion of software
development, but only now are tools being developed for front-end
tasks such as analyzing requirements and developing specifications

Special report: The military rushes into surface mounting, 93
The coming generation of military electronic systems more and more
will be turning to denser packaging techniques, notably surface
mounting using different types of chip carriers

PROBING THE NEWS

U. S. Midyear Market Report, 105

The electronics industry hasn’t bounced back as strongly as it had
hoped from the down year that it had in 1985. There have been some
mildly encouraging results, but the most striking characteristic of the
first six months of 1986 is the way market watchers have been
downsizing their growth predictions. Most executives once again
hope that, led by a recovery in computers, things will get better

Multibus Il heads for the fast track, 116

Intel has produced the crucial message-passing coprocessor interface,
and its synchronous bus standard for 82-bit microprocessors is starting
to win the backing it needs to gain ground against the VMEbus

Europeans are counting on Unix to fight IBM, 121

European computer makers have tried—and failed—to form a united
front against IBM. Now, a nine-member group is trying to adopt Unix
as a minicomputer and work-station standard

Electronics/July 10, 1986



VOLUME 59, NO. 26

NEW PRODUCTS

Newsletter, 23

e Rockwell to offer CM0S/S0S
gate arrays

¢ Bolt Beranek & Newman is
enhancing its parallel computer

Computers & peripherals, 129
o Intergraph’s Unix work stations
cost only $5,000 per mips

® A CAD/CAE accelerator from
Cadnetix roars along at 10 mips

e Trilobyte’s MS-DOS package
writes user interfaces

e Package from Parameter Driven
Software sets up Unix data bases

Components

& subassemblies, 136

o Crystal oscillator from MF
Electronics suits surface
mounting

e Avantek’s surface-mount
amplifiers have 9.0-dB gain

¢ De-to-de converter from Rifa
has 170 isolation

Semiconductors, 138

e Digital timer from AMD cuts the
analog connection

¢ Analog Devices’ multiplying
DAC settles in 8 ns

¢ Gould and ICT to sell EEPROM-
based logic

o Dallas Semiconductor’s FIFO has
parity bit for networks

Communications, 142

o Filter chip from Crystal
Semiconductor attenuates jitter in
T1 lines

¢ Banyan’s latest server options
link diverse networks

Industrial control, 146

¢ Standard controllers cut
automation costs

¢ Motion controller is easy to
assemble

COVER: JOEL NAPRSTEK

PAGE 49

DEPARTMENTS

Publisher’s letter, 3
What our readers expect from us

FYl, 8
Adding value is still the prime
directive at Electronics; we don't
want to contribute to the growing
stream of raw data that is being
directed at our readers

Letters, 12

People, 16

¢ Olof Soderblom rings up token-
ring royalties

e Edward Schneider’s letter gets a
positive reply

Meetings, 152

Electronics week

¢ Motorola sets transition plans. ..
o ... while two RCA executives are
named GE vice presidents

e Matsushita to make TV sets in
Mexico
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WEEK
38

If you're racing along tech-
nology’s edge, meet the most
powerful 32-bit ALU around.
The Am29332. It's the newest
member of our Am29300 Family.
Besides doing everything a less
powerful ALU will do it also has
a mask generator, funnel shifter
and field logical operations. And
it does it all in a single 80ns
cycle. And every last nanosecond
helps you beat the competition.

Am29332

B helps to know
_a powerful family.

The single-chip Am29332 uses
everything it’s got to achieve such
incredible speed. To keep data
racing through, it’s designed with
a built-in carry look-ahead and
barrel shifter. A priority encoder
insures that the most important
data gets through first.

Whatever design you're
working with, don't worry. The
Am?29332 is designed to let you
emulate almost any systemn.

The Am29332 sets you free
of the bonds of your present
architecture. Because of the
built-in high level instruction set
and the three-bus flow-through
architecture you get maximum
performance and flexibility And
since correct breeding is im-
portant to powerful families, data
integrity is insured through
chip-level fault detection.

The Am29332 is just one
member of a complete family
solution to high performance
32-bit processing. A family that’s
nice to know when you need
more power than anyone else.

Design and application seminars are available
for this product. Write or call for information.

WEEK
39

AMD announces the
Am99C641 64K CMOS SRAM.
With access times down to 25ns,
no one can beat it.

Am99C641

The pedal hits
- the metal.

But don't forget, this is a CMOS
SRAM. 1t uses 110mW (max.) on
stand-by (TTL:level) and all of
8mW on data retention. Lots of
speed and no power dissipation
problems.

The Am99C641 has a 64K x 1
organization in a stylish 22-pin
0.3" wide DIP.

Best of all, its made by AMD,
the folks who design what you
need to stay as far ahead of the
competition as they are.

So when you need 64K of
blinding speed married to CMOS
cool, check out the Am99C641
64K CMOS SRAM. Because
theres no such thing as too fast.

WEEK
40

At last there’s a microprocessor
that’s an arch conservative when
it comes to power issues and a
flaming liberal when it comes
to high performance: AMD’s
Am29C117 16-bit CMOS Micro-
processor. It’s fast, but it only uses
a frugal 25% of the power of the
bipolar Am29117.

Am29C117

~ Cross party lines.

Get ready to save a lot of time
if you're designing a pipeline
system. The Am29C117 has two
separate 1/O ports for simplified
timing, so you can achieve up to
a 15% increase in throughput on a
system basis over an Am29C116. A
16-bit barrel shifter allows you to
shift or rotate a word up to 15 posi-
tions in a single instruction cycle.

That means you don' have to
worry about extra parts or using
valuable board space. It's plug
compatible with the Am29117
and uses the same instruction set.

It has a 125ns microcycle time.
Or an 8mHz data rate.

It’s really a very simple con-
cept. When parties cooperate,
everybody wins.

Circle 151 on reader service card
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WEEK
41

Usually there are lots of IC
sources. With a new chip, though,
there may be only one place to
find it.

" Until today, that's been the case
with NCR’s 5380 SCSI Peripheral
Interface. Not anymore. Introduc-
ing AMD’s 5380 SCSI Peripheral
Interface. Strangely enough, it's
just like NCR’s. As a matter of fact,
its a plug-in replacement. (NCR’s
meets the ANSI Standard Com-
mittee X3T9.2. So does ours.)

5380

To have and
have not.

But AMD’s 5380 comes with
something no one else can offer:
Its the International Standard of
Quality: It makes a very big prom-
ise that we keep with the 5380
and every other IC we sell. We
guarantee a 0.05% AQL on all
electric parameters, AC and DC,
over the entire operating range.
Because we think it's no use
having the 5380 or any other
part if it doesn't come with a
promise that means something.

The 5380 with INT+STD+500.
Only from AMD.

Circle 154 on reader service card

Advanced Micro Devices has broken the
game wide open.

After building a comfortable lead with a
new product a week, every week—on the
shelf, in volume—we called in the heavy
hitters:

ISDN. CMOS. 32-bit micro-
processor chip set.
High-speed RAMs.
Modems.

No one who follows
the game closely is the
least bit surprised. This team puts more dollars
into R&D, as a percent of sales, than anyone
else in the business.

If you like the sound of extra bases, call
Advanced Micro Devices.

Advanced Micro Devices 2

901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088
Call toll free (800) 538-8450, ext. 5000, inside California, call (408) 749-5000.
© Advanced Micro Devices, Inc. 1986



CATALYST
CAT 22C12

--'I--"

Fvonew
non-volatile
CMOS RAMS.

Quick, quantity deliveries...

...of 256 and 1024 Bit NVRAMS
are now available through selected
distributors and representatives of
Catalyst Semiconductor, your fine new
source of CMOS nonvolatile memory
devices. Both devices are pin-to-pin
compatible with Xicor parts X2210
and X2212.

The CAT22C10 NVRAM is a 256-
bit device organized 64 x 4. Full static
CMOS circuitry uses 40 mA in the
active mode and standby current of 30 |
uA. Model CAT22C12, a 1024-bit device
organized 256 x 4 uses 50 mA active
current and 30 uA standby.

Both Feature:

3 Write protect circuits.

O Automatic recall on power-up .
[J RAM access times of 200, 250,
and 300 ns.

O TTL/CMOS compatibility.

O JEDEC standard 18-pin,

300 mil package.

Single power supply (5V+10%).
3-state output. 200ns/min short store
and 300ns/min recall pulses. False store
protection below 3.5V. 10,000 nonvola-
tile Store cycles per bit.

Write or Call for our no-kidding
data pack.

Please address Bob Simon,
Director of U.S. Sales, Catalyst Semi-
conductor, 4051 Burton Drive, Santa
Clara, CA 95054. Phone (408) 980-9144.
FAX 408-980-8209. TWX 510-601-7631.

In Europe, contact Tekelec
Airtronic, Cité des Bruyeres, Rue Carle
Vernet, 92310 Sévres, France. Phone
(1) 45-34-75-35.

M-

T SATALYST

SEMICONDUCTOR.INC.
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Adding value is still the prime directive
at Electronics; we don’t want to contribute
to the growing stream of raw data
that is being directed at our readers

14 months ago when I returned

*’-\9‘_‘5; to Electronics: restore this magazine

| to its former greatness. That meant
bringing back and updating the inter-
pretive technical coverage it had been
| famous for over the past half century.
Returning to our traditional biweekly
publishing schedule is the final step in
achieving that goal. Don’t look for
major changes: we're delighted with
the progress we've made to date. So
4 are the readers, based on the letters
we've been getting.

Back when the vacuum tube was king, this magazine
earned its spurs by breaking important technology news
and putting it in focus for all readers. Our editorial niche Is
still that: analyzing new developments and putting them in
perspective. As one longtime reader puts it: “I read Elec-
tronics cover to cover for the big picture in technology.”
We've brought all that back during the past year—and
more. We're tailoring coverage to fit the changing informa-
tion needs of technically trained managers as they move
into the complex world of the late 1980s and 1990s. These
executives need to know more about more technologies
than ever. Yet they have less time than ever to keep up. No
publication is better equipped to help them than we are.

Competing publications, which have changed little in re-
cent years, fall into two extremes: the technical magazines
with their long-winded, narrowly focused “nuts-and-bolts”
articles and the tabloids and general news publications that
run undigested press releases and nontechnology coverage.
The nitty-gritty tech article is understandable only to a
narrow band of engineers, while the news story based on a
nontechnical announcement or press release doesn’t inter-
pret what's happening and often fails to give both sides.
The biweekly Electronics will carry more of the technology
news we're known for—coverage the competition can’t pro-
vide. More staff-written Technology To Watch articles will
announce new technology and put it into perspective. The
New Products section will explode in size, and sharp-eyed
readers will spot an old friend: the International Newslet-
ter, something only this magazine can turn out, because no
competitor has more than a token foreign staff. Adding
value is still the prime directive at Electronics; we don’t
want to contribute to the growing stream of raw data that
is being directed at our readers. ROBERT W. HENKEL

We had but one major goal in mind

Circle 8 on reader service card
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DEVELOPMENT
TO PRODUCTION
IN ONE DAY

Hitachi’s 8-bit microcontroller gives you
Zero Turn-Around Time.

Now you can have fully-coded 8-bit ROM-on-chip
microcontrollers in just one day. Hitachi’s ZTAT™ (Zero
Turn-Around Time) products make it possible.

ZTAT is a series of 6301/6305 compatible all-CMQOS
microcontrollers with one-time-programmable ROMs—in
plastic packages. Since you can program them yourself,
there’s no turn-around time, no mask charges, and no
minimum order quantities. And, the plastic packaging
makes ZTAT cost-effective for production runs as small
as one, or as large as 20,000.

Hitachi has the right CMOS 6301/6305 series device for
each phase of your product’s life cycle: windowed ceramic
package EPROM-on-chip devices for development,

ZTAT for pilot production, and plastic package mask
ROM devices for large-scale production. All are pin-for-
pin compatible.

Call your local Hitachi Sales Representative or
Distributor Sales Office today, and reduce your turn-
around time to zero with the 63701/63705 ZTAT
devices.

Fast Action: To obtain product literature
immediately, CALL TOLL FREE, 1-800-842-9000,

Ext. 6809. Ask for literature number R15.

@ HITACHI

We make things possible

Hitachi America, Lid.
Semiconductor and IC Division
2210 O'Toole Avenue

San Jose, CA 95131
1-408/435-8300

Stocking Distributors

Almo s CAM/RPC ® Cronin ®

Diplomat ® IEC ® Image Electronics ®

Industrial Components 8 ITT Multicomponents ®
Marsh ® Marshall ® Milgray ® RC Components @
Reptron ® Resco ® Ryno ® Space Electronics @
Sterling ® Time ® Vantage Components ®
Western Micro Technology ®

Hitachi Regional Sales Offices

Boston 617/229-2150 @ Chicago 212/773-4864 »

Dallas 214/991-4510 ® Fe. Lauderdale 305/491-6154 »
Los Angeles 818/704-6500 @ San Jose 408/277-0712 m
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At last, the ordinary
Microprocessor

can take its rightful
place in history.
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It had to happen—the conventional
microprocessor has had its day. Relegated to the
ranks of yesterday’s devices by the new transputer
family from INMOS. It's history in the making.

The IMS T414 transputer is a fast, easy-to-use
VLS| component, integrating a 32-bit processor,
four inter-transputer communication links, 2K bytes
Static RAM, 32-bit memory interface and DRAM
controller. All on a single CMOS chip—offering
execution rates up to 10 MIPs.

While transputers excel in single-processor
systems, their real power can be unleashed by
connecting any number of transputers together
via the high-speed serial links. Multi-transputer
systems can deliver the performance you need
today, and can be easily expanded in the future as
your processing requirements increase.

And there’s more. Programming
multiprocessor systems has never been easier. The
Transputer Development System (TDS) supports C,
Fortran, Pascal and OCCAM, providing a complete
software development environment, and is available
for a number of popular hosts. Software developed
on the TDS can be executed on one or more
transputers, enabling cost-performance tradeoffs
to be made.

INMOS transputers are available now and
have already found their way into companies who
are evaluating, prototyping and manutfacturing
transputer-based systems. Applications include
supercomputers, DSP, graphics, robotics, Al,
distributed control systems and many others.

Write or phone for more information on the
transputer family and start making history yourself.

‘ - TRANSPUTER PRODUCTS
IMS T414 32 bit Transputer—2K Ram  —4 links
IMS 1212 16 bit Transputer—2K Ram ~ —4 links
| IMS5M212 | 16bitDisc Processor—1K Ram—2 links
DEVELOPMENT TOOLS

IMS D701-2 iBM PC—Transputer Development System,

| IMS D600 VAX/VMS—Transputer Development System. -
| B EVALUATION BOARDS
IMS B002-2 Double Eurocard + IMST414 + 2Mbyte DRAM + 2 xRS232.
IMS BO0O3-1 Double Eurocard + 4 x IMST414 + 4 x 256Kbyte DRAM,
IMS BO04-2 IBM PC Formot + IMST414 + 2Mbyte DRAM,
IMS B0O06-2 | Double Eurocord + 9 x IMST212 + 128K SRAM,
| IMS BOO7-1 | Double Eurocard + IMST414 + 0.5Mbyte DRAM + 0.5Mbyte Video Ram.
High Performonce 16K + 64K CMOS SRAM, 25—70 ns
| VLSI Memories 256K CMOS DRAM, 60—120 ns

THE TRANSPUTER

PARALLEL PROCESSING. UNPARALLELED POTENTIAL.

2 NMOS

INMOS, Colorado Springs, Colorado, Tel. (303) 630-4000;
Bristol, England, Tel. 0272-290861;
Paris, France, Tel. (14) 687-2201; Munich, Germany, Tel. (089) 319-1028.
Circle 11 on reader service card
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LETTERS

The HP 1000 marches on
To the editor: Hewlett-Packard is not
ceasing development of HP 1000 A-se-
ries machines used for industrial control
[Electronics, June 9, 1986, p.53]. The
HP 1000 line will continue to serve fac-
tory-floor computer applications for
years to come. There will be future
products in the HP 1000 product line as
well as continued enhancement of the
network services and operating system..
The HP 9000 model 840, reviewed in
the same article, represents a conver-
gence and an extension of the HP 1000
and HP 9000. In no way does its intro-
duction imply any reduction of emphasis
on the existing HP 1000s and HP 9000s.
On the contrary, the HP 9000 model 840
has added appreciably to the acceptance
of both by presenting tangible evidence
of a smooth upgrade path for those that
will require it.

Brian Moore
General Manager

Manufacturing Systems Group
Hewlett-Packard Co.

Cupertino, Calif

Micrion 808 defended

To the editor: The story on Seiko Instru-
ments USA Inc’s SIR-1000 mask-repair
system [Electronics, March 10, 1986,
p. 71] contained some incorrect technical
points about the KLA/Micrion 808. The

NIIL-C = article states that somehow the 808 dam
Mn'c'm U5 SRR A Series I, II ages the substrate in an uncontrolled

MIL'C"”.,” ceseesenassnn. Series I, I way, resulting in poorer-quality repairs
MIL-C-5015, MIL-C-26500, MIL-C-81703 than can be achieved with the SIR-1000.

Ao 5 : : . Rt The 808 produces very high-quality re-
For applications requiring high-density, high-reliability, and pairs consistently and is the only produc-

high performance, call or write for a free catalogue. tion focusedionbeam mask-repair sys-
tem operating in the field today. Micrion
perfected end-point detection of the
mask-repair process early in 1984 and

ST CONNECTOR INDUSTRIES OF AMERICA

e 639 N. WAYNE AVENUE can offer this feature to our production
P.O. BOX 15278 customers at any time, unlike manuf'ac-
CINCINNATI, OH 45215 turers that only talk about t}}e:se topics.

Users of the 808 are repairing mask

(513) 733-3680 plates on a number of printing systems

with no problems. Images printed with
repairs from the 808 are indistinguish-
able from unrepaired chrome.

Circle 12 on reader service card John A. Doherty
B - Vice President, Marketing

Coming in September Micrion Corp.

Beverly, Mass.

MICRODOT INC.

’

1986-'87 We want smart power

i U i Correction: In  “New RCA Process
Ele,Ctror,“cs Buy ers G.UIde. Halves Thickness of Gate-Oxide Layer
The industry’s most often-used directory: in FETs” [Electronics, May 26, 1986,
® 3 directories in one. p. 9, we reported that ‘demand for
® Lists more than 4000 products. smart power devices is still small” be-
® Lists over 5000 companies. cause of a perception that device reli-

: ; ability is a problem. Demand for
. . .

FREE current catalog retrieval service. smart power is high, RCA Corp. says,
Send order with payment to: Regina Hera but demand for logic-level FETS
Electronics Buyers’ Guide (L*FETS) has suffered.

1221 Avenue of the Americas, N.Y., N.Y. 10020 Electronics/July 10, 1986
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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
AT&T Long Distance Network js virtually as close
as the nearest phone.

And, you can always count on the nationwide
AT&T Long Distance Network’s quality service.
Providing you with full service AT&T long distance
operators ready to help place calls or give credit for
misdialed long distance numbers.

And, whether you’re traveling around the coun-
try or to many foreign locations, it’s reassuring to
know vou have the AT&T Card.

Use the AT&T Card to plug into the AT&T
Long Distance Network. To order your AT&T Card
today, simply dial

1 800 CALL ATT, Ext. 229.

ATsl
The right choice.

© 1986 AT&T






Now there’s 2 UNIX™ workstation that lets each graphics window tap the
power of the network. Digital’s VAXstation II/GPX[™ with its innovative X Window
System? offers multiple, transparent windowing to any ULTRIX™ or UNIX
(4.2 Berkeley) computer, anywhere on your network.

A different application can run in each window, or within an application,
individual windows can be linked to a larger computer. You can also access
VAX/VMS™ systems via DECnet-ULTRIX™ networking software, or other vendors’
systems via the SNA gateway, X.25 or TCP/IP protocols. And with larger systems
handling compute-intensive tasks, the built-in MicroVAX II™ CPU and GPX

VA Xstation II/GPX:
The first UNIX
workstation to put the
power of a mainframe
in every window.

graphics coprocessor can concentrate on what they do best: delivering exceptional
graphics at tremendous speeds.

VAXstation II/GPX lets you utilize your existing UNIX applications through
ULTRIX, Digital’s UNIX operating system. ULTRIX is a true Berkeley 4.2 BSD
implementation and compatible with AT&T’s System V.™

VAXstation II/GPX. Everything an engineer wants in a workstation, backed by

all the service and support he needs. For a brochure, write ”‘
to: Digital Equipment Corporation, 200 Baker Ave., West
Concord, MA 01742. Or call your local sales office.

© Digital Equipment Corporation 1986. Digitai, the Digital logo, DECnet, MicroVAX 11, ULTRIX, VAX, VAXstation 1I/GPX and VMS are trademarks of Digital Equipment Corporation
System V and UNIX are trademarks of AT&T Bell Laboratories, Inc. © Massachuseus Institute «f Technology.




‘“‘REAL-WORLD**
COMPUTER
INTERFACE

BOARDS
FOR OEMS!

Model 1018-PC High-Density Parallel I/0
Board used in Process Control, Automated
Testing Equipment, Many Other Applications

ICD announces a complete line of “*Real-
World” interface boards designed for
DEM use in your products and systems,
including analog and digital interface
boards for the IBM-PC, XT, AT, and
board-compatibles! ICD Products fea-
ture high-density design, long-term
reliability, quality documentation, and
real-time technical support to both
DEMs and end users. Now in use by
many quality organizations, including:

e AT&T Technologies
* Bell Communications Research
* Boeing Commercial Airplane Co.
® Collins Communications
e Delaval/Barksdale Controls
* Fairchild Space Company
* GTE
¢ Hughes Aircraft Corp.
* Integrated Environmental Controls
* Jet Propulsion Labs (JPL)
* Martin-Marietta Aerospace
e NASA - Ames Research Center
* Northrop Defense Systems
* Polaroid Corp.
¢ Rockwell International
and many others!

Need software engineering and/or inter-
facing assistance? ICO Custom Solu-
tions Group provides complete PC inte-
gration services, including special inter-
face and software development, short-
run manufacturing, enclosures, as well
as PC board design, to help you meet
your groduct goals fast.

Solve your interfacing problem today:
Call ICD to obtain data sheets and the
name of your nearest ICO Products
Representative.

Industrial Computer Designs

|
31264 La Baya Drive
Westlake Village, CA91362
(818) 889-3179

Circle 36 for board-level product literature
Circle 37 for custom design services brochure
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SODERBLOM RINGS UP
TOKEN-RING ROYALTIES

SODERBLOM: Persistence pays off for the
inventor of the token ring.

NEW YORK

t was 3 a.m. and Olof Soderblom scur-

ried out of bed to jot down an outline
for a network that would come to be
known as the token-passing ring. Dur-
ing the 18 years since, Soderblom has
scraped and scratched to convince the
world that the token ring was his idea.

His story is one of persistence, and
for Soderblom, 46, the battle is only now
beginning to pay off. With 10 licensees
signed up and six more expected to join
the fold in the next month or so, Soder-
blom, whose highest educational degree
is a high school diploma, has achieved at
least a little vindication.

He says the potential for licensees is

limited only by the ability of Willemijn
Holding BV to track down the compa-
nies that are using and selling token-
ring technology worldwide. He shares
the patent rights with the Dutch holding
company, where he is vice chairman of
the board. He estimates that at least 200
companies now use or plan to use the
concept. Last year, Willemijn earned
about $500,000 in royalties from its vari-
ous international token-ring patents; this
year’s royalty income topped the $1 mil-
lion mark in May.
CLAIMING CREDIT. That money was a
long time coming. Svenska Handelsban-
ken, the Swedish bank where Soderblom
was working as a statistical analyst
when he developed the token-ring con-
cept, was the first to lay claim to the
invention.

Soderblom developed statistical mod-
els to help determine the bank’s net-
working requirements. He was part of a

group that worked with IBM Corp. and
NV Philips on developing an addressed-
polling scheme. The network allowed
multiple terminals to share a single
transmission line, but the computer
power required to administer the polling
protocols was enormous for the time.
Moreover, the network lost much of its
transmission time to routine protocol ex-
changes, and that meant system delays.

Thinking the polling solution inade-
quate, he was suddenly struck with the
idea of having terminals pass a permit—
a token—among themselves to use the
transmission line to which they were
connected in series.

That turned out to be the easy part.

Unlike U.S. patent law, an employee in
Sweden often has rights to an invention
made while working for someone else if
it is outside his area of specialization,
says George Vande Sande, Soderblom’s
U.S. patent attorney. Nevertheless, it
took almost four years to pry the patent
rights from the bank.
ONLY THE START. Once Soderblom had
them, however, he found he still hadn’t
gotten very far. “As a private individ-
ual, you can’t really support a 26-patent
portfolio,” he says. While struggling to
get approval from the U.S. Patent Of-
fice—a drawn-out process that took 13
years to complete—he worked for IBM’s
Complex Systems Group in Stockholm
and set up a pair of air-service compa-
nies to help generate extra capital.

By the mid-1970s, IBM was using the
token ring in its System 8100, and the
company was loath to pay royalties. In
1976, the Patent Office began an inter-
ference inquiry to determine whether
Soderblom’s 1967 patent application had
precedence over a patent issued to
AT&T Bell Laboratories in 1971. Frus-
trated, he went back to freelancing and
eventually sold his air services busi-
ness—which held the licensing rights to
the token ring—to Willemijn, a special-
ist in exploiting patent rights.

In 1980, Soderblom got his first li-
cense: IBM signed a lump-sum agree-
ment when it appeared that U. S. patent
approval was imminent. In 1981, the
U.S. granted the patent for which So-
derblom first applied in 1968.

Soderblom, who now lives in Surrey,
England, with his wife and 12-year-old
daughter, travels about 30% of the time,
mostly to Europe, the U.S., and Japan.
A native of Sweden, he moved to the
U. S. in 1953 when his mother, who was
in the Swedish foreign service, was sent
to Washington.
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for world-class CMOS CSIC!

On the leading edge and still expanding: your opportunities in OKI CSIC* product and
performance—supplied by the VLSI source with major experience in single-chip logic
integration. OKI’s been applying the world’s most advanced CMOS techinology to Gate
Array development since 1977; to Standard Cells and Customs since 1979. Today you
can count on OKT for full-range CSIC capabilities.

For quick turnarounds: very broad predesigned Gate Array options.

To save silicon: easy conversion to Standard Cells, through OKI’s fully-transparent
data bases—exclusive OKI software you can design-interface with ariyy major CAD work-
station tool. And OKT Design Services are available throughout your development cycle.

world leaders world leaders
in packaging. in plant automation.
OXKI1 offers the most extensive packaging In one of the world’s m.ost highly automated
options in the industry today. You can specify > : facilities, fully robotized CSIC

lines are assigned to fabri-
& cation, assembly and 100%
can count on OKI for “ " testing—compatible line-auto-
technical assistance to t mation dedicated to Gate Array,
help wrap up a precise _= andard Cell and Custom runs. OKI’s
fit with your specific invested over $300-million in plantwide
gate-size and automation to lower production time and
pin-count costs, and to assure strict quality control.
requirements.

your CSIC chips in any package type that will
support your die. And you




REQ &5 ross

For prompt response to your Request for Quote
(returned with complete technical data), please
1.5-micron & 2-micron 3-micron fill out the brief specs needed below:

70V000 Series 70H000 Series 70000 Series Name/Tite
VERY HIGH SPEED HIGH SPEED — - B

#Gates | #1/0Os  # Gates | # I/Os # Gates | #1/Os Company
700 66 3289 86 387 44 Address ) i
1000 66 4290 | 104 720 62 City i State
1500 66 6000 | 130 1445 88 (s ) — .
2000 8024 | 148 20C0 My application requires:
2500 80 10008 | 172 4205 BNt 2. Pin count.

. CMOS process:

( ) 1.8micron ( )2micron ( ) 3 micron

. Packaging preferred:
Surface-mount ( ) PLCC ( ) Flatpack
Through-hole ( )PinGrid Array ( )DIP

5. Anticipated volume:

pleces/month
O Please call me for immediate consultation.

Request for Data

Please rush complete technical input on:
( ) CMOSGate Arrays
() CMOS Standard Cells
() CMOS Custom VLSI Logic

HERE

Count on OKI

POSTAGE

to deliver
world-class CSIC!

SEMICONDUCTOR

CSIC Marketing
650 N. Mary Avenue
Sunnyvale, CA 94086

*Customer-Specific Integrated Circuit

EL World Radio Histo



Soderblom went to high school in
Washington, decided he did not want to
go to college, and upon graduating
headed to Boston in search of a high-
technology job. He landed with fledgling
Wang Laboratories Inc. in 1958,

He remains something of a free spirit,
setting aside about 50 days a year for
work as an independent consultant, and
he says he misses the nitty-gritty work

of designing solutions to technical prob-
lems. But Soderblom remains excited by
the prospect that token-ring technology
could find its way into other applica-
tions, such as a possible replacement for
the popular RS-232-C interface. “Token-
ring would fit the bill,” he says, “be-
cause its a very simple protocol. If that
happens, the licensing opportunities
would be limitless.”  -Tobias Naegele

SCHNEIDER’S LETTER
GETS A POSITIVE REPLY

POMPANO BEACH, FLA,
Eighteen years ago, Edward J.
Schneider wrote a letter to newly
formed Computer Products Inc. sug-
gesting that he was the man it needed
to get its product ideas into production.
Now he is the company’s president and
chief executive officer.

Schneider, 56, who has a mechanical
engineering diploma from the General
Motors Institute as well as a BS in
mechanical engineering and an MS in
production engineering from the Uni-
versity of Michigan, recalls the letter
well. “In March 1968, [ saw an article
about two fellows who had started a
new company. One, David C. Yoder,
was an engineer. The other, Daniel
Wiper, was a marketer. So I wrote
them a letter saying, ‘Sooner or later
you're going to have to make some-
thing, and that’s my bag.’”
|  Cofounder Yoder, who preceded

Schneider as president and chief execu-
tive and is now chairman, says, “He was
our first employee in operations, and
much of the company’s 19-year success
can be attributed to his expertise and
leadership.”

When Schneider wrote his letter, he
was working as manufacturing director

of the Power Conversion Group, which
has six manufacturing units in the U. S.
plus one in the Caribbean. The group,
which makes converters, power sup-
plies, and uninterruptible power sup-
plies, accounts for three quarters of the
company’s revenue. The Measurement
and Control Division, which accounts for
the rest, has five manufacturing units
that make process control and industrial
automation products linking computers
to process equipment,

Computer Products today has 2,200
employees and had a net profit of $1.45
million last year on a gross of $88.5
million. But it was a difficult year for
the company, says Schneider, because of
the discovery of accounting irregular-
ities in the Measurement and Control
Division that resulted in a $4 million re-
duction in the division’s revenue from
the original results. There is a criminal
action pending against the division’s for-
mer comptroller, says Schneider.

“But that’s behind us now and in the
hands of the courts,” he says, “and we
should top the $100 million mark this
year. In fact, our Power Conversion
Group ranks No. 2 in the market in the
country. My goal is to move it to the top
spot.” ~Howard Wolff

for the Instruments Divi-
sion of Electronic Asso-
ciates Inc., a West Long
Branch, N. J., manufactur-
er of analog computers.
Schneider had been there
12 years, starting as a
sales engineer. He was
promoted to chief of me-
chanical engineering and
director of corporate plan-
| ning before taking on the
division’s manufacturing
post. Before that, he had
served for three years in
the Air Force as a re-
search and development
contracting officer.

He started at Computer
Products in 1968 as direc-
tor of manufacturing. In
| 1979, he became director

SCHNEIDER: Computer Products’ first operations employee is
now president of the 2,200-employee company.
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NEW, ALL SOUD STATE
AMPUFIER WORKS INTO
ANY LOAD IMPEDANCE.

The 525LA is an extraor-
dinarily versatile source of
power that will find wide ap-
plication in virtually all RF
labs. Covering the frequency
range of 1 to 500 MHz, with
a flat 50 dB of gain, the
525LA is driven to its full
Class A linear output by any
signal or sweep generator.

Like all ENI ampilifiers, the
525LA features unconditional
stability, absolute protection
from overloads, and it will
work into any load im-
pedance. So if you need a
rugged source of RF power
for RFI/EMI, RF transmission,
component testing, NMR or
transmitter design, the 525LA
amplifier could just be the
most useful tool in your
laboratory.

For more information, or a
full-line catalog, contact ENI,
100 Highpower Road,
Rochester, New York 14623
Call 716/427-8300 or telex
671 1542 ENI UW

The advanced design line of
RF power amplifiers.
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86, Zenith Data Systems

On its way to the races, Firestone made largest and most demanding PCbuyers.
a stop for Zenith's Z-200 Advanced PC.  Which is why the Z-200 is now a PC
nd right away, it gave them the  standard throughout the Firestone
ower for ? ster starts, along with corporation.
BM-AT compatibility. But without a test drive, you'll never
But Firestone picked up a lot more know what you're missing.
than speed. Like the ability to For more information and the name
run almost all IBM-PC software. of your nearest Zenith Data Systems
Up to 40MB of storage. And the dealer, call 1-800-842-9000, Ext. 1.
built-in eXé)andability to - data
accommodate as many as eight
simultaneous users. t ” I ,” systems
With Zenith, they also got
8 performance and reliability
M proven among some of the The quality goes in before the name goes on.
Circle 18 on reader service card
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'ELECTRONICS NEWSLETTER

A Nw APPROACH TO DIGITAL SIGNAL PROCESSING TO BE REVEALED BY ZORAN

new approach to digital signal processing, which promises to perform

functions previously attainable only with systems consisting of numerous
boards based on general-purpose DSP chips, is said to be scheduled to go
into production next week. The manufacturer is Zoran Corp., a Santa Clara,
Calif., startup. Industry insiders say the single-chip vector signal processor, or
VSP, can perform complex operations such as fast Fourier transforms with
only a few instructions and can process a 256-by-256-pixel image at video
rates. What’s more, the word is that it uses a relatively low integration level: a
2-pm CMOS process for densities of no more than 70,000 transistors. [

U.S. AND JAPAN SET DEADLINE FOR FINAL TERMS ON CHIP DUMPING

apanese trade authorities have a tense two weeks ahead of them. They

must hammer out the details of an agreement by July 26 that will suspend
two cases involving the dumping of Japanese erasable programmable read-
only memories and 256-K dynamic random-access memories in the U.S.
semiconductor market. The Commerce Department and the U. S. Trade Rep-
resentative’s office say they are close to agreement on many issues with the
Japanese, but that they are still far apart on U. S. access to the Japanese
semiconductor market and regulations to prevent future dumping. O

ESDI TO BE CONSIDERED FOR INDUSTRY DRIVE STANDARD

fter more than two years of independent development, ESDI, the En-

hanced Small Disk Interface for 5%-in. Winchester drives, has achieved
recognition as a possible industry standard. Next week’s meeting of the ESDI
steering committee in Irvine, Calif., will serve as an official working group for
American National Standards Institute Committee X3T9.3 on device interfaces.
Control Data, Electronic Processors, Fujitsu America, Maxtor, Priam, and
Western Digital are the first members of the ESDI committee; others will be
recruited in Irvine. One issue to be considered: upgrading the interface from
10 to 20 Mb/s. O

MACHINE-VISION STANDARDS COULD APPEAR NEXT YEAR

he Automated Vision Association, Ann Arbor, Mich., expects to start

reviewing first drafts of machine-vision standards this summer—which is
good news for users frustrated by the myriad nonstandard and expensive
custom approaches offered by some 200 vendors. Five subcommittees are
working on the drafts. Final standards could be ready as soon as mid-1987,
says James C. Solinsky, the Rockwell International official who heads the
committee overseeing the work. O

THE FIRST CONDUCTIVE, TRANSPARENT THIN FILM IS DEMONSTRATED

An organic thin film said to be the first transparent polymer capable of
conducting electricity has been demonstrated at Honeywell Inc.’s Physical
Sciences Center in Bloomington, Minn. One possible use is as a replacement
for inorganic transparent conductors used in liquid-crystal displays and photo-
voltaic cells. Made from the polymer polydiiodocarbazole doped with bro-
mine, the film can easily be formed into layers 1 to 30 um thick with standard
technigues such as spin coating, Honeywell says. The material’s conductivity
levels, ranging from 0.1 to 1.0 Q1 cm, can't match the 10,000-Q7 cm
levels of conventional, inorganic transparent films made from combina-
tions of tin, indium, cadmium, and zinc. But Honeywell says its material is
cheaper, and it expects conductivity to improve significantly. O
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TANDON ABOUT TO INTRODUCE ITS OWN PERSONAL COMPUTER IN THE U.S.

his week should see the long-predicted U.S. introduction of Tandon

Corp.'s namebrand personal computer, more than a year after the compa-
ny hired away some of the manufacturing and marketing talent responsible for
IBM Corp.’s Personal Computer. In the interim, Tandon has become a suppli-
er to Xerox Data Systems, Tandem, and Tandy (Radio Shack). The computer
is virtually the same machine that Tandon introduced in Europe last autumn
but with some slightly different features that the company will bill as
improvements. a

OLD RIVALS Tl AND HONEYWELL UNITE TO BID FOR GaAs LINE

he Pentagon's latest plans to set up a third pilot production line for fast

gallium arsenide chips is resulting in a partnership between two military
semiconductor rivals. Texas Instruments Inc. and Honeywell Inc. have submit-
ted one of a handful of bids that are expected. The Defense Advanced
Research Projects Agency wants the production line for fast memories and
logic necessary to support the 200-MHz 32-bit microprocessors being devel-
oped for the Strategic Defense Initiative. “‘Everything is leading to the GaAs
being used on the advanced on-board signal processor [module] of SDI,”
says Sven A. Rossild, a deputy director in Darpa's Defense Sciences Office.
Bidding will end next week, and Rossild hopes for an award by the fall. [

FAIRCHILD SIGNS HITACHI TO MAKE FACT CMOS LOGIC FAMILY

aining access and credibility in the Japanese market, Fairchild Semicon-

ductor Corp. has signed a five-year agreement with Hitachi Ltd. under
which Hitachi will become the first alternate-source supplier of the Fairchild
Advanced CMOS Technology (FACT) family of digital fogic circuits. Hitachi will
produce and market FACT devices and use the trademark, and both compa-
nies will have access to new devices developed for the family. FACT devices
are made in a silicon-gate p-well process with a 1.3-um channel length and
double-level metal. Fairchild is producing the family at its South Portland,
Maine, facility, and will start manufacturing at its new plant in Nagasaki,
Japan, in the first half of 1987. Hitachi expects to have first samples of its
FACT products by the end of this year, and it plans to go into production in
the first quarter of 1987. a

RAYTHEON GETS RIGHTS TO BIT1 BIPOLAR PROCESS

aytheon Semiconductor Corp. has locked up rights to use the high-speed

low-power bipolar process from Bipolar Integrated Technology Inc., a
Beaverton, Ore., startup, in gate arrays and standard cells. Raytheon, of
Mountain View, Calif., whose parent corporation has invested in the company,
will use the BIT1 process [Electronics, April 7, 1986, p. 35] in a series of
3,500- to 5,000-gate products to be announced late this year. The emitter-
coupled-logic process is specified at 300 ps for unloaded gate delays and
toggle frequencies of 600 MHz, at 300 mW power dissipation. This yields a
speed/power ratio of 300 pJ. O

NORTHWEST SIGNS TO MAKE SOFTWARE TOOLS FOR INTEL

ntel Corp. will integrate a family of software tools and debuggers from
Northwest Instruments Systems Inc. into its line of microcomputer develop-
ment tools. Under a two-year $15-million agreement, Northwest, Hilisboro,
Ore., will engineer and manufacture Intel-specified instruments that will be
marketed by Intel's development system operation, also in Hilisboro. a
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If your system is only using this many colors,
isnt it ¥ime to qrow up?

The INMOS IMSG170 Color Look-up board space and power consumption at
Table offers a grown-up solution to video a lower cost.
display color enhancements. It lets you The Color Look-up Table from

and your RGB analog display advance
to a palette of more than a quarter ‘
million colors.
This programmable DAC conforms
to RS170A standards with pixel rates
up to 50 MHz, in a 28 pin package.
And to simplify things, the table
integrates the functions of a 256 word
X 18 bit color mapping table, three 6-
bit DACs, 75 ohm drivers and micro-
processor interface into a monolithic

OD
CMOS device. The result? Reduced | ﬂ[mmOS

(el

Compare your computer design colors to these crayons. If the crayons win, call INMOS.

INMOS. Designing with thousands of
colors just became child’s play.

INMOS Corporation, Colorado
Springs, Colorado, Tel. (303) 630-4000
Bristol, England, Tel. 0272-290-861
Paris, France, Tel. (1) 687-2201
' Munich, Germany, Tel. (089) 319-1028
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ola is a registered trademark of Binney & Smith, Inc. Used with permission.

and IMS are trademarks of the INMOS Group of Companies.
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“16 Data Acquisition boards. Not bad.” Fred Molinari, President

Data Translation stretches itself to new limits
for users of the IBM PC.

No one extends himself for a customer like Fred Molinan. Data ~ libraries and application software.

Translation offers you the broadest line of Data Acquisition boards Not to mention advanced capabilities like continuous “no-gap”

for the IBM PC inthe business —and weve just added four more. data collection, random channel/gain sequencing, five-level bus
Now you can get low-cost single function boards, medium- interrupt, and a programmable pacer clock.

performance multi-function boards, and high-performance hoards See the chart for details and remember: Fred Molinari

with A/D throughput all the way to will go toany lengths to provide the boards
130 KHz. All supported by subroutine Call (61 7) 481-3 700 you need. -
A

Data AD— bl ) )
Acquisition Pnce Resn]utmn Speed Reso_lulmn 1 [[1] ' Terminal
Products Madel (U.8.5) | Channels (Bits) (kHz) | Channels (Bits) (Ilnes)JY Clock Panel
forthe IBM PC DT2801 | 995-2070 16 12-°6 13-27 2 12 16 | Yes | OT7¢7
General 1206 25 80 12 20 1024 12 072 | Yes 01757
Puipose ‘
DT2808 445 16 10 33 8 16 | Yes oT707
1
DT2814 395 16 12 25 Yes 0757
-
RY LowCost DT2815 499 8 12 or757
- DELN-E - 012817 129 3| 01758 See our new 646 pg. catalog/
- . R handbookor see us in Gold Book
HighSpeed DT2821 | 1345-2495 4-16 12-16 C-130 2 12 1€ Yes 31707 .
S o0 —— 2 i — 1986. Or call for your personal
PCLAB and ATLAB driver software and DT.Notebook, DT"ILS PL, Asyst, Srapshot, and Labtecn Carom application software copy today.

DATA TRANSLATION

World Headquarters: Data Translation, Inc., 1G0 Locke Dr., Marlbora, MAQ1752 (617) 481 3700 Tix 951 646

European Headquarters: Data Translation, Ltd., 13 The Eusiness Ce ntre, Molly Millars Lane, Wokingham Berks, RG112QZ, Enzland Tix 851849862 (#0)

International Sales Offices: Australia (61) 2-6635289; Belgium (3:') 2 7352 K35; Canada i416) 625 1907; Chile (2) 2-25368%; China (408) 727-8222. (86! 87214017, Dennark (02) 187188;
England (44) 0734-793838; Finland (358) 0-372-144; France (33) 146206839; Greece (3D} 03] 527039 (30) 13-6143C0, (30} 95 14344, Hang Kong (8522) 3-324563; Ingia (91) 2-231040;
Israel (972) 3 324298; Italy (39) 2349751 Japan (81) 3 502-5550, (81) 3 3483-83C1, :€1) 3.355 1111; Koreu (82} 753-3101; Malaysia (60) 3-36299; Morcc co (21) 9-30 6949; Netherlands (31)
70996360; New Zealand (61) 2-663-5289; Norway {47) 102) 5590%0; Peru (51) (14) 31 8C6D; Philippines 818-0103: Portugal (351) 1545313; Singapor: (65) 271-2163; South Africa (27)
12469221; Spain (34) 14558112; Sweden (46 8761782¢); Switzerland (41) 17231410. (411 22360830: Taiwan (86) 2-721-7864, (85) 2-531-2434; West Germany (49) 89809020

1EM PCis a registered tredemark of I8 M. Data Trar-siation is a regi .tered trademark of Data Translation, Inc
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PRODUCTS NEWSLETTER

ROCKWELL TO OFFER CMOS/SILICON-ON-SAPPHIRE GATE ARRAYS

Gate arrays to be fabricated in CMOS/silicon-on-sapphire technology will
soon emerge from Rockwell International Corp.'s Electronics Operation.
The new arrays, which will be built in the Anaheim, Calif., division’s 1.25-um
process, feature built-in self-test technology from Control Data Corp., Minne-
apolis. The first array will offer about 6,500 gates. Design support is available
from Control Data’s Technology Application Center in Plymouth, Minn. Proto-
types can be delivered in one month; pricing has not been set. &)

BBN IS MARKETING AN ENHANCED VERSION OF ITS PARALLEL COMPUTER

Bolt Beranek & Newman Inc. has enhanced its Butterfly parallel-processing
computer and has set up a separate subsidiary to market it. The system
can now be fitted with up to 256 nodes that are built around the 68020
microprocessor and 68881 floating-point coprocessor. Each node can now
have 4 megabytes of memory and operates at 1 million instructions/s. A four-
processor starter system is available from BBN Advanced Computers Inc. for
less than $40,000; additional 68000-based nodes are $6,500 each and the
new 68020-based nodes are $9,500 each. The Cambridge, Mass., company
says a typical 32-node system costs $375,000. A new Fortran 77 compiler is
$9,000. O

CHIP LETS SLOWER PERIPHERALS WORK WITH THE NEW, FASTER Z80

CMOS chip from Texas Arrays Inc. will allow existing 4-MHz peripheral

circuits to be used with new 8-MHz versions of Zilog Inc.’'s Z80 micro-
processor. The 20-pin TA84HCO04 emulator chip operates during input/output
cycles, issuing wait states to the processor. Slowing down the microprocessor
only during the /O operations lets the Z80 run at full speed 95% to 98% of
the time. In lots of 100, the TA84HC04 costs $6.15 each. The circuit is also
available in the Carroliton, Texas, company's 3-um CMOS standard-cell and
gate-array libraries. g

DATA BASE CAN HANDLE BOTH PICTURES AND TEXT

omputer Corp. of America is unveiling two products that let its model 204

mainframe data-base-management system handle both pictures and text
along with traditional data. The Picture/204 makes it possible to store digitized
pictures in the Cambridge, Mass., company’'s model 204 and to retrieve them
from the system, using a personal computer attached to the mainframe.
CCA’s new Text/204 allows documents to be integrated with the model 204.
Text/204 will be available in December for $47,000. Picture/204, which will
ship in October, sells for $30,000; the color version of the imaging software is
$950.

COMPUTER*THOUGHT RELEASES NEW VERSION OF ITS EXPERT SYSTEM

COmputer*Thought Inc. is releasing a new version of its OPS5+ expert-
system development software, following a legal battle with former em-
ployees over ownership of the product. The OPS54 package, which builds
an expert system with up to 1,500 rules, was previously marketed by employ-
ees who left the Plano, Texas, company and formed Artelligence Inc. OPS5+
is now the exclusive property of Computer*Thought, the company says, and
the debugged Version 3.0 is priced at $1,850. OPS5+ is available for the
IBM Corp. Personal Computer and the Apple Computer Inc. Macintosh. Ver-
sions for Apollo Computer Inc. and Sun Microsystems Inc. work stations will
come out in two months. O
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PRODUCTS NEWSLETTER

ANALOGIC OFFERS AN INTLLIGENT PROCESS MONITOR

nalogic Corp. is applying its expertise in analog-to-digital converters to a

line of intelligent process monitors and controllers for industrial and
factory applications. The Danvers, Mass., company's new Mmicroprocessor-
based Control Master can accept two different types of input signals—current
and thermocouple—and provides four programmable digital outputs for con-
trols or alarms. Control Master, the first product in the new line, also includes
a 17-bit ADC that runs at 20 conversions/s, 10 times faster than competing
products. Control Master will sell for $375 when available next month. O

NEWBURY DATA BUILDS 51-MEGABYTE 3'2-IN. WINCHESTER DRIVE

3%2-in. Winchester disk drive with a 51-megabyte capacity may soon

appear in equipment. Newbury Data Inc.'s drive is under evaluation by
several major U. S. and European equipment manufacturers. The four-platter
Penny drive, announced some two years ago by the Hermosa Beach, Calif.,
company, was delayed by development problems. It now boasts an average
access time of 40 ms, transfers data at 5 Mb/s, weighs 1.65 Ib, and con-
sumes 12 W. Newbury Data's parent, Newbury Data Recording Ltd. of the
UK, produces the drive. The price in large guantities is less than $1,000 per
unit. O

WESTERN DIGITAL’S HARD-DISK CONTROLLER STORES MORE BITS

Western Digital Corp.’s first hard-disk controller using the run-length-fimit-
ed (RLL) encoding format can record up to 60% more bits than the
widely used modified frequency modulation. Moreover, the WD1002-27X
transfers data 50% faster than previously possible, says the lIrvine, Calif.,
company. The controller incorporates two proprietary chips: Western Digital’s
standard WD1010 controller and the new hard-disk RLL device, which inte-
grates a 56-bit error-correction code and support for 7.5-MHz data transfers.
Samples of the WD1002-27X will be out next month. Specific pricing varies,
but the controller initially will cost more than products now on the market. [J

ROCKWELL SHIPS SINGLE-CHIP FACSIMILE MODEM...

Rockwell International Corp.'s Semiconductor Products Division is shipping
samples of a single-chip facsimile modem that transmits data over the
public switched telephone network at 2,400 b/s. The R24MFX will cut the size
and cost of facsimile equipment and could give a shot in the arm to the
emerging market for personal facsimile machines. Optimized for use in com-
pact Group 3 facsimile machines, the chip has two interfaces—a parallel
microprocessor bus interface and an RS-232-C serial port. in 1,000-piece lots,
the R24MFX sells for $40 each. The Newport Beach, Calif., division will begin
volume shipments in August. O

... WHILE AN NEC MEMORY WILL LEAD TO COLOR FACSIMILE

EC Corp. has boosted the size of its byte-wide dual-port memories

fivefold, to 5,048 bytes, which should lead shortly to commercial color
facsimile systems. Applications for the uPD42505C first-in first-out buffer also
include graphics, data compression and expansion, and buffering for the
transmission of data between two systems operating at different speeds. The
buffer is suitable for use in Group 3 and 4 facsimile systems, multifunction
copiers using digital imaging, image scanners, and other digital systems. The
sample price for devices with 50-ns write/read cycle times is $42.68 in
Japan. O
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Thinking about building a
multi-user dial-up application,

but concerned about the high cost
of a superminicomputer or mainframe?

Consider the GALACTICOMM BREAKTHROUGH, a 16-channel modem card

for the IBM PC/XT. PC/AT. and compatibles. Now. using this card together with
the SOFTWARE BREAKTHROUGH object library, you can easily put together high
performance multi-user applications at minimum cost.

The software is the key

e Special interrupt-driven 1/0 method eliminates 92% of the interrupt overhead of conventional designs

e DOS-bypass subroutines to access all modem functions (e.g. accept a call, place a call, sendfreceive ASCII data.
send/receive DTMF data, check modem status, set baud rate and parity, and much more)

e Assembly language automatic pending-input channel-scanning and circular/linear buffer management

e Supports up to 64 channels (4 BREAKTHROUGH circuit cards) simultaneously at 1200 baud on the PC/AT

e Fully PC-DOS compatible, bindings exist for most popular languages, not copy-protected. no royalties

The hardware is incredible

e The XECOM 1201 is the modem module described in Steve Ciarcia's November 1985 Circuit Cellar column
e Each modem module is complete, USART to DAA, 212A compatible, FCC registered and ready to run

e Adapters available for direct connection via 16 RJ-Il's, or a single RJ-21X mass telephone connector

e Port stacking technique allows direct addressing of each modem while consuming only 2 PC ports per card
e DIP-switch selectable port-group addressing on any even boundary in the range from 200H to 3FEH

The applications are limitless

® Multi-user bulletin boards and EMAIL systems
e Multi-user real-time teleconferencing

e Multi-user customer order entry networks

e Multi-user online expert systems

e Multi-user classified advertising services

Multi-user database search & retrieval systems
Multi-user interactive adventure games
Multi-user sales infarmation inquiry systems
Multi-user online educational serviees
Multi-user *‘simulated CB-radio” networks

For some free sample time on a PC/XT running the GALACTICOMM BREAKTHROUGH. dial
(305) 922-3901 during business hours. Have your modem ready to go online in originate mode at 300
or 1200 baud: 7 data bits, even parity, 1 stop bit.

@GALACTICOMM

GALACTICOMM, Inc., 11360 Tara Drive, Plantation, FL 33325 (305) 472-9560
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THE FIRST NAME IN DIGITAL SCOPES
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The Acquisition.

With sweep speeds from days to nanoseconds and
resolution up to 15 bits, the 4094 digital "scope can capture
the most elusive signals. Every plug-in has 16K of memory,
viewable trigger set-up and independent pre- or post-trigger
delay on each channe!. Signal averaging is standard and our
latest 16 MHz/12-bit plug-in even
offers real time manipulation of
the incoming signals. With two
plug-ins the 4094 can record four
channels simultaneously. Or even
monitor two stow signals and capture high speed glitches
at the same time. All under computer control or via manual
operation: whatever your application demands.

The Analysis.

Expand and examine any waveform feature in detail. Use
the dual cursors and numerics to measure the time or voltage
of any point. Compare live or storec waveforms with each
other or with pre-recorded references. Store signals on disk
manually or automatically. Use pushbutton programs to
manipulate the data or send it to your computer via GPIB
or RS232 interface. Complete your report with a hardcopy
plot using the XY/YT recorder or digital plotter outputs.

First Time, Everytime.

Don’t miss important data because of set-up errors. From
the World's first in 1973 to the latest models, Nicolet 'scopes
are easy to use. Find out how they can be the quickest
solution to your signal problems. For more information call
608/273-5008, or write Nicolet Test Instruments Division,
P.O. Box 4288, 5225 Verona Road, Madison, W1 53711-0288.

=z Nicolet
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CONTROL DATA LAUNCHES
CMOS/SOS SPACE COMPUTER

|

1750A MACHINE BEATS VHSIC-PROGRAM

PROCESSORS TO MARKET

MINNEAPOLIS
By rolling out a radiation-hardened,
spaceworthy computer based on a 2-
pm CMOS/silicon-on-sapphire process,
Control Data Corp. is hoping to steal a
march on contractors involved in the De-
fense Department’s Very High Speed
Integrated Circuits program.

The Minneapolis company this week
will unveil its Spacecraft Control Proces-
sor, which implements MIL-STD-1750A,
the Air Force’s instruction-set architec-
ture for 16-bit computers. Set to be
ready in next year’s third quarter, the
SCP could offer a substantial improve-
ment over today’s state-of-the-art space
machines. At the same time, it could
beat to market by two years the first
1750A space computers built in rad-hard
1.25-um Phase 1 VHSIC technology.

There will be a market for the SCP,

predicts Darrell J. Putnam, a member of
the professional staff in digital design
at the Missile Systems Division for Mar-
tin Marietta Orlando Aerospace, Orlan-
do, Fla. “The VHSIC stuff will be a lot
better when it does come out, but Con-
trol Data is about two years ahead, as
far as I can see,” Putnam says.
S$bl PROOF. In particular, Putnam says,
the Control Data machine could play a
major role in experimental systems that
are aimed at early proof of concepts to
be used in the DOD’s Strategic Defense
Initiative. Such systems might be
launched as early as 1988, Putnam says.
By contrast, computers built under a
year-old DOD program to produce rad-
hard 1.25-um VHSIC-class 1750A space
computers are not due to emerge until
mid to late 1989 (see “VHSIC computer
tests begin this fall,” p. 28).

The SCP is actually the first of a new
family of planned space-computer mod-
ules from Control Data. It will run on a
new interconnection platform that Con-
trol Data designed to meet the needs of
future space programs, such as SDI,
which are expected to increasingly re-
quire multiple processors on board.

Future Control Data machines will be
based on VHSIC-class 1.25-um technol-
ogy, the company says. But by estab-
lishing a presence and a reputation
based on 2-um technology, the company

L~ o~ -~

RAD HARD. Control Data Corp.’s Spacecraft Control Processor, with its 2-um CMOS/SOS

technology, will be ready two years before machines based on 1.25-um VHSIC chips.

hopes to get a jump on what could be a
$4 billion to $5 billion market for high-
performance space computers by the
mid-1990s, says Terry Petrzelka, vice
president of Program Planning and De-
velopment for Control Data's Govern-
ment Systems Group. Conzrol Data also
plans to adapt the SCP teehnology next
year for use in military avionics.

Using an 8&MHz clock, the SCP’s two-
chip central processing unit will execute
about 1.75 million instructions per sec-
ond using a standard floating-point Digi-
tal Avionics Instruction Set mix, says
Andrew Wardrop, Control Data’s prod-
uct chief engineer for space engineer-
ing. Even after it has received its full
rated radiation dosage of 200,000 rads, it
will still hit 1.75 mips. The addition of
single-bit-error correction and double-bit-
error detection for memory will bring
SCP performance down to 1.25 mips in a
space-configured system, Wardrop says.

That’s well below the performance of
the 3- to 4-mips single-chip processors
expected from VHSIC-based space ma-
chines. But by offering the SCP in an
optional dual-processor version, Control
Data figures to boost SCP space-system
throughput to 2.5 mips, or more than
twice the speed of today’s standard
space computers, executives say.
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Control Data has no plans to fabricate
the SCP chip set itself but will instead
rely initially on CMOS/SOS chips sup-
plied by Rockwell International Corp.,
says Curtis L. (Pete) Nelson, the Gov-
ernment Systems Group’s manager of
new business development. Control
Data is also working with RCA Corp. as
a second potential supplier, he says.
FIRST PASS. Working versions of the
custom two-chip CPU set, each integrat-
ing about 10,000 gates, were obtained on
the first processing pass, Nelson says.
Three simpler circuits—a memory-man-
agement chip, a memory interface de-
vice, and an input/output chip—are un-
der design using a semicustom gate-ar-
ray approach. The firm expects to have
working versions of all five chips by
next year’s first quarter.

Engineering units of the SCP should
be available in the third quarter of 197,
savs Nelson. A brassboard version is
scheduled te undergo Air Force 1750A
certification tests at Wright-Patterson
Air Force Base next month.

The SCF will feature two independent
memory-aceess buses for improved reli-
ability. To be housed on boards measur-
ing 3% by 3% in, a minimum three-
board coniiguration—one board each for
ﬁl’t', (4-K 16-bit words of error-protect-
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VHSIC COMPUTER TESTS BEGIN THIS FALL

While Control Data focuses on
the nearterm market for
space computers built with
devices featuring minimum 2-
pm geometries, at least four
contractors are already hard
at work on radiation-hard-
ened space computers made
with chips using more ad-
vanced 1.25-um technology
produced under Phase 1 of
the Very High Speed Inte-
grated Circuits program.

The work is being spon-
sored by the U.S. Depart-
ment of Defense under a pro-
ject known as the Generic
VHSIC Spaceborne Computer
(GVSC) program. Initial con-
tracts awarded last July
went to Harris, Honeywell,
1BM, and RCA.

Under the first phase of
the effort—to be completed
with testing in September—
each of the four is to develop
a space processor design
based on the Air Force MIL-
STD-1750A architecture. The
contractors also will deliver

several lots of test chips and
wafers that will undergo gov-
ernment radiation testing,
says Capt. Russell R. Hern-
don, GVSC program manager
at Kirtland Air Force Base in
New Mexico. Harris, Honey-
well, and IBM are working in
bulk CMOS processes, and
RCA plans to implement its
design in its CMOS/silicon-on-
sapphire technology.

The radiation data accumu-
lated on each contractor’s
process under the initial
phase will be used in select-
ing one or two of the four
contractors for the second
phase of work, Herndon
says. Phase 2 aims to pro-
duce working space-qualifi-
able hardware using 1.25-um
technology 30 months after
the contracts are let. “We're
hoping to start the second
phase during the first part of
1987,” Herndon says.

GVSC goals include single-
processor performance in the
range of 3 million to 4 million

instructions/s. Herndon de-
clines to reveal GVSC targets
for radiation hardness, but
the program is believed to be
aimed at systems capable of
withstanding a total dose of
up to 1 Mrad.

VHSIC-class 1750A chips
produced outside the GVSC
program might also turn out
to be suitable for use in
space. Texas Instruments
Inc., for one, has already pro-
duced working 1750A proces-
sor chips built in 1.25-um
Schottky-transistor logic.

The Dallas company’s sin-
gle-chip CPU is aimed at avi-
onics applications and has not
been tested for radiation tol-
erance, says Dennis Best,
VHSIC program manager for
TI's Defense Systems and
Electronics Group. But Best
notes that STL is inherently
rad-hard, and tests run on
other devices built with the
technology have shown total
dose tolerance levels beyond
1 Mrad. -W.R L

and control. For applications
beyond control, a second SCP
aboard a spacecraft could
also be tied in using the Con-
trol Data interconnection
scheme for handling payload
data-processing tasks, and
also could work with other
specialized processors.

“Our goal is to build a
family of products, using the
1750A [SCP] as both the con-
trol processor and as a near-
term data processor, and
then replace it with a larger
32-bit data processor in the
future,” says Nelson. Beyond
that, officials are mum on
plans for the company’s new
space-computer architecture,
except to say that future an-
nouncements will include a
new specialized signal-pro-
cessing module for crunching
satellite-sensor data.

Space-industry  officials
give Control Data high
marks on its game plan. “It
looks like they’ve really put a
lot of thought and homework
into their architectural design
to address a lot of the issues
unique to flying computers in

space,” observes Lt. Col.

ed memory, and I/0—will cost about
$350,000 for an engineering unit. A max-
imum fully space qualified 12-board sys-
tem using two CPUs and eight cards of
random-access memory totaling a 512-K
words will go for about $1.25 million.
Control Data says a maximally config-
ured system will weigh about 7 Ib, re-
quire 10 W of regulated power, and oc-
cupy about 120 in. For applications
that can tolerate 10% to 20% lower per-
formances, an SCP could also be
equipped with additional boards, bring-
ing maximum addressable memory up
to 1 million words, Wardrop says.

Both logic-design techniques and the
inherent radiation hardness of CMOS/
SOS are responsible for SCP’s 200,000-
rad rating, CDC says. Currently avail-
able memory devices can’t provide
equivalent radiation hardness at the 64-
K densities and 45-ns access times need-
ed by the SCP. But such chips will be
available by the time the system is
ready to fly, CDC officials expect.
BEYOND CONTROL. In the near term,
Control Data says the SCP will serve as
a replacement for its current-generation
10-um p-MOS-based 469R? space com-
puter used for spacecraft navigation

Ralph Gajewski, SDI manager of signal-
processing technology. The SCP is “a
start in the right direction,” Gajewski
says. “You're always ahead by having
working hardware.”

But to be successful in the long term,
the SDI official warns that CDC must
keep moving. “Space-computer users
are pretty fickle, and they always want
the latest and-the best,” Gajewski notes.
“Control Data will havé to follow
through on their product-improvement
programs and be able to adapt to high-
er-performance circuitry as it becomes
available.” ~Wesley R. Iversen

RESEARCH & DEVELOPMENT

PULLING SPACE R&D DOWN TO EARTH

LOS ANGELES
The wealth of technology generated
at the nation’s heavyweight research
centers offers a tempting prospect for
industry, particularly smaller companies
with limited budgets. But moving that
technology from the lab into a commer-
cial-product environment has always
proved a difficult task.

Now a nonprofit Los Angeles group
called Rimtech (short for Research Insti-
tute for the Management of Technology)
is launching a new drive to forge a link
between small local companies and scien-
tists from the National Aeronautics and

|
L

Space Administration’s Jet Propulsion
Laboratories in Pasadena, Calif. Four
companies have already signed up in the
Rimtech-JPL/NASA Product Develop-
ment Program since its start earlier this
year, and the group plan a stepped-up
effort to sell the program to others at a
public briefing scheduled for July 7 in
which government and industry luminar-
ies extolled the project’s virtues.

Prior attempts to get government re-
searchers and private industry execu-
tives to join hands have had little suc-
cess because they’ve been too limited in
scope. In 1980, the federal Technology

Innovation Act established the Center
for the Utilization of Federal Technol-
ogy, but since then there have been only
a few successful examples of technol-
ogy transfer, next to none of which has
been electronics-related. Other pro-
grams went under for various reasons.
“Many of these failed in the past be-
cause they were some researcher’s pet
project in search of a market,” says
Rimtech president Steven M. Panzer. He
and other officials make it clear that the
developers of valuable research have
historically not found success in their
attempts to distribute their findings into
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the hands of commercial users.

Instead, they say, the impetus for
successful transfer must come from in-
dividual companies, especially those
with strong entrepreneurial spirit and a
product and market in mind. What these
companies lack is specific technology as-
sistance to get the job done, and that’s
where Rimtech is seeking to make its
presence known—as a technology bro-
ker of sorts. Rimtech officials will help
companies identify useful technology
generated within JPL, and then help ar-
range to channel that technical know-
how into the company’s hands. This can
involve large or small group presenta-
tions, one-on-one engineering laboratory
demonstrations, a transfer of docu-
ments, or a careful orchestration of any
of these methods.

The contract is then sealed with a
$25,000 annual fee (regarded as a bar-
gain by all hands, considering time and
administration costs alone) and an
agreement on a schedule of specific
items to be delivered. Rimtech closely
monitors the accompanying timetable.
TYPICAL CUSTOMER. Because it carries
little risk, Rimtech officials expect the
plan to draw widespread interest. Emu-
lex Corp.’s reaction was typical of the
four companies to get involved so far.
The Costa Mesa, Calif., maker of data-
storage subsystems and peripherals
quickly opted to take part after an ini-
tial presentation on data processing and
a follow-up talk.

Specifically, Emulex is looking for ad-
vanced work on data compression and
encryption, a field in which JPL is an
acknowledged leader because of its ac-
complishments in transmitting data to
Earth from unmanned probes in deep
space. “This could have real down-
stream impact for us,” predicts Emulex
chairman Fred B. Cox. Optical-memory
research is another hot topic, he adds,
but one that Emulex, with only about
$100 million in sales, cannot pursue on
its own. “We can’t afford to look that
far out, so we need to take advantage
of [JPL's] forward thinking.”

Cox maintains that without a player
such as Rimtech organizing the trans-
fer, JPL's technology would be lost to
Emulex and others like it. But industry
observers familiar with the fate of earli-
er efforts to merge the labs with indus-
try are not yet convinced this one will
succeed. “It's no easy task to take so-
phisticated technology and convert it to
the real electronics world,” says Matt
Crugnale, a Mountain View, Calif., mar-
keting consultant. For one thing, he
says, such an exchange must emphasize
verbal communications, “and engineers
are terrible at communications.”

Moreover, getting the right informa-
tion often requires more time than ei-
ther side can devote to digging out facts

| from records and developing them for a

specific purpose. And prickly profession-
al pride can raise a barrier that may go
unnoticed until it's too late, Crugnale
says. “Lack of mutual respect at the
technical level is one of the elements
that makes [transfers] most difficult.”
Rimtech officials admit success will
not come easily. The group notes in its
prospectus that “management practices
and guidelines for technology transfer—
ownership, decision-making, and publica-
tion rights—have not been studied, de-
veloped, or disseminated in depth.” No
systematic approach has emerged and

techniques vary widely, it continues.
But the officials point out that initial
responses are encouraging.

JPL is pushing this sharing program
and investing some $200,000, in part be-
cause getting more deeply involved with
industry presents a way to keep its en-
gineering and scientific teams intact in
the face of NASA budget uncertainties.
Even though no blame was laid on JPL
for the Challenger disaster—the Pasade-
na lab has been very successful with its
unmanned missions—a planned schedule
of projects is on hold because there are
no means to launch. -Larry Waller

NETWORKING

LOW-SPEED LANs CHECK IN
AT $100 PER CONNECTION

MOUNTAIN VIEW, CALIF.
Just as low-cost local-area-network so-
lutions are beginning to emerge
from the haze of protocol wars and com-
peting access technologies, a new class
of software-based LANSs is appearing to
make the job even harder for main-
stream networking companies.

The new LANSs are slow (115 kb/s and
under), they accommodate only a few
users, and, because they run under the
MS-DOS operating system, they are lim-
ited to use with IBM Corp. Personal
Computers, PCATs, and compatibles.
But they support the kind of file-trans-
fer and resource-sharing functions that
make up the bulk of networking re-
quirements for small installations.

Most important, these new LANs are
priced at the magic figure of around
$100 per connection. The cheapest main-
stream LANS still cost $750 or more per
connection, and even the Starlan, backed
by AT&T Co. and billed as a low-cost
approach, is priced at just less than $600
[Electronics, June 9, 1986, p. 20].

taquest. “Why spend $1,000 so that a
PC can share a $500 drive?”

Server Technology, like others in the
field, substitutes twisted-pair telephone
wiring for coax and links its EasyLAN
to a computer through an RS-232-C con-
nector and the serial port, thus eliminat-
ing the need for a separate network
card. Network control is performed by
memory-resident software.

EasyLAN is priced at $180 for the
first two connections and $109 for each
additional node. But because it is a se-
ries of point-to-point connections, it re-
quires the server to have a separate se-
rial port for each node, and these ports
add to the overall cost of the network.
UNDER $100? The first true $99 LAN
may be a new offering from Applied
Knowledge Group Inc. of Mountain
View, whose Knowledge Network runs
in any configuration—bus, star, tree, or
ring—without a server. Stations plug
into a simple RJ-11 bus box.

Knowledge Network incorporates a

“Two thirds of all PCs
are in small clusters of
two to nine units and have
no need for Ethernet or
other high-speed, coaxial-
cable-based LANs,” says
Carrel W. Ewing, presi-
dent of Server Technology
Inc. of Sunnyvale, Calif.,
one of the first companies
to market a low-cost net-
work. The main use for |
LANs in such small clus-
ters is the sharing of
printers, backup devices,
hard disks, and modems.

“There are a lot of peo-
ple out there who just
want basic connectivity,”
points out Louise Herndon
Wells, an analyst with Da-

EWING: Server Technology's president says that two thirds of all
PCs are in small clusters and have no need for high-speed LANSs,

simple form of the Ethernet contention

Electronics/July 10, 1986

29



scheme, carrier-sense multiple-access
with collision detection. Remote disk
drives and peripherals are identified as
virtual devices, and users access them
with standard DOS commands. Simple
error correction is performed with cyclic
redundancy checks, and users may pro-
tect or hide files.

Other low-cost LANs that operate as
a collection of point-to-point connections
from a central server include offerings
from Avatar Technologies Inc. of Hop-
kinton, Mass.; The Software Link Inc. of
Atlanta; IDEAssociates of Billerica,
Mass.; and Digital Products Inc. of Wa-
tertown, Mass. Avatar charges $895 for
an eight-user system. Digital Products
sells its peripherals-sharing subLAN for
about $150 per connection and a version
that adds file sharing for about $230.
IDEAssociates’ IDEAshare is priced at
$595 for two users, and LANLink from
Software Link at $695 for four users.
Cables, in all cases, are extra.

Because they operate with a central
controller, these LANs avoid the prob-
lem of network contention. But they

multiport server that runs at all times.
The servers range in complexity from
Easynet’s, which is a nondedicated PC
with multiple serial ports, to Avatar’s
Alliance, a separate box that employs an
8bit Hitachi Ltd. 64180 processor plus a
gate array wired as a 1-Mb/s switch.
COLLISIONS,  Knowledge Network
achieves CSMA/CD operation through a
simple switch in the RS-232-C connector
that echoes all transmissions back to the
sender. If two stations attempt to send at
once, the voltage on the circuit will not
support the required 7-V peak-to-peak lev-
el, and the echo will be squelched. Both
stations will then wait for a random time
before trying to retransmit.

The speed of the networks ranges
from 19.2 kb/s for subLAN and Easy-
LAN implemented on an IBM PC, to 57
kb/s for Knowledge Network and Easy-
LAN on a PC AT, to 115 kb/s for Alli-
ance and the Software Link’s LANLink.
Alliance accommodates the most users,
20, though a 3l-user Knowledge Net-
work is promised for the fall.

must accept a star configuration with a !

The LANs are all extendable. Knowl-
edge Network, for instance, can use a
modem as one of its nodes and through
it dial up other network clusters. LAN-
link, which has eight satellite stations
per cluster, allows the satellites them-
selves to become servers for additional
clusters; Software Link says it operates
a 42-station system of its own. Avatar’s
Alliance can also be daisy-chained.

Easynet can also make its node con-
nections through private-branch-ex-
change switches, increasing the poten-
tial number of nodes. Server Technology
expects to announce an agreement with
a PBX maker within 60 days.

Because the low-cost nets were devel-
oped without regard for the transmis-
sion protocols being developed by the
International Organization for Standard-
ization, they do not interface easily with
Ethernet or IBM’s Token-Ring Network
and PC-Net. Alliance and the Knowl-
edge Network, however, could be linked
to such nets by attaching a network
controller. And Avatar plans a 3270 link
for Alliance. -Clifford Barney

SEMICUSTOM ICs

SPEEDING UP PLACEMENT AND ROUTING

MOORESTOWN, N. J.
RCA Corp. is continuing its drive to
become a dominant force in applica-
tion-specific integrated circuits with a
new design tool that can place and route
large numbers of standard cells and larg-
er macrocells while automatically design-
ing the chip’s power bus. Dubbed Happi,
for Hierarchical Automatic Partition
Placement Interconnect, the software
produces layouts for RCA’s double-metal
single-polysilicon process and can be ad-
justed for different geometries.

Happi is embedded into Vital, the sys-
tem RCA’s Solid State Division will use
in its upcoming ASIC Silicon Circuit
Board products. Communicating with
Vital by means of an ASCII data base,
Happi uses that program as an interac-
tive front end and is transparent to the
user. But the results are far from invisi-
ble. Running on a Digital Equipment
Corp. VAX 8600, the new program pro-
duced one chip design incorporating
three macrocells and 1,500 standard
cells in 97 minutes—about half the time
it took to produce the same design using
RCA’s older and more established MP2D
placement and routing program.

“We are faster than MP2D, there’s no
doubt about it,” says Rathin Putatunda,
a technical staff member with the ASIC,
CAD, and VLSI Design, Development,
and Support Lab at RCA’s Advanced
Technology Laboratories in Moores-
town. “We're about 50% better in
speed.” But Putatunda adds it’s not just

speed that makes Happi special. “Our
previous programs, like MP2D, could
only handle up to four macrocells—and
even then, with restrictions on the loca-
tions where those cells could be posi-

MULTIPLIER

FAST. Happi software placed and routed three macro and 1,500 standard cells in 97 min.

1

tioned on the chip. This program has
more flexible power distribution, more
flexible chip topology, and it's much bet-
ter in terms of placement and routing.”

Happi does not represent the death
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knell for MP2D, however, says Puta-
tunda. MP2D has a large installed base,
both in and out of RCA. And the Happi
system is designed for double-metal pro-
cesses, while MP2D is a single-metal
program. RCA has no plans yet to mar-
ket the program, but that is an option it
will study—especially because Happi
will be able to interface to Silicon Com-
pilers Inc.’s macrocell library.

Happi's high degree of automation
comes from its highly structured topol-
ogy, Putatunda says. Following a bina-
ry-tree pattern, the chip is laid out sec-
tion by section such that certain do-
mains within the chip’s architecture
must be in place before the program can
proceed to other domains, With this
scheme, Putatunda and his research
team were able to develop a flexible sys-
tem that simplified the automatic-rout-
ing task.

“We chose structured chip placement
to facilitate automatic routing and auto-
matic power bus distribution,” Puta-
tunda says. ‘“The binary tree structure

also helps to minimize area and the in-
terconnect distance between domains.”
“It makes routing much easier—it
simplifies it,” adds Stephen McNeary,
who along with Putatunda and David
Smith took the project from start to
finish over the last 18 months.
Happi’s placement component is re-
sponsible for generating and placing the
domains and determining the cell-row
spans of the standard-cell domains. Ma-
crocells are always domains unto them-
selves, but the placement program can
choose the cell’s orientation—whether it
is to be flipped or turned into any one of
eight positions.
cLuMPS. Standard cells, on the other
hand, are arranged in clumps to make
the best use of real estate while keeping
trace lengths to a minimum. “We like to
see the standard cells as a big soup,”
says McNeary, explaining that standard
cells are “‘malleable” compared to the
macrocells, which are fixed in shape and
dimensions. “With the standard cells,
it's putty logic,” he says. “You can

squeeze them around the macros.”

Happi’'s routing component generates
the power-bus network and performs the
detailed routing of signal and power
lines automatically. It is here that the
responsibility for low channel density
falls. Long multiple-connection nets are
broken down into segments and assigned
to routing channels. Unlike conventional
approaches, which use additive power
routing, Happi uses a subtractive pro-
cess, starting out with an overconcen-
trated power bus and gradually taking
out connections when it becomes appar-
ent that they are unnecessary.

“The philosophy behind the power-
bus generation method is to maximize
the sources feeding power to every do-
main while attempting to minimize the
impact of power bus routing on chip
area,” Putatunda says. “The channels
that affect the X and Y dimensions of
the chip are the critical channels. The
main aim is to delete as many of the
power-bus segments in these channels
as possible.” ~Tobias Naegele

TELEPHONY

DSP POACHES ON ANALOG CONFERENCING

DALLAS
The telephony world is getting a bit
dizzy as the digital revolution whirls

along. Most digital private branch ex-
changes implement conference calls by
converting voice signals back into ana-
log form for tried-and-true, low-cost an-
alog summing. And now a small Dallas-
area company is going the other way—
introducing a teleconferencing product
that connects to older analog exchanges
but makes its line connections digitally.

The digital-analog anomaly results
from familiar tradeoffs between the use
of new technology and higher costs.
DSP Technology Corp.’s digital Confer
teleconferencing bridge is further evi-
dence of inroads made by programma-
ble digital signal-processing chips, which
were once considered too costly and ex-
otic to be used for end-user telecom-
munications equipment.
FALLING PRICES. “We aim to take ad-
vantage of the falling prices of DSP
chips, which until the past year have
been too costly to consider for most tele-
communications applications,” says Paul
Pandian, president of DSP Technology,
Carrollton, Texas. Texas Instruments
Inc.’s TMS32010 DSP chip has dropped
from $120 in 1983 to under $10 today in
large quantities, according to TI. The
growing ranks of DSP suppliers are ex-
pected to spark price competition in the
coming years.

DSP Technology is applying the TMS-
32010 in its six-party teleconferencing
subsystem, which will be available next

L

month for $1,495. Pandian says the Con-
fer conference bridge, which installs on
the central-office trunk-line side of an
analog key-service unit, targets offices
with 30 to 50 workers.

The 19-by-10-in. wall unit is controlled
by the telephone’s tone-key pad. With it,

workers can set up conference calls us-
ing phones either inside or outside the
office. The ideal installation would have
a 10-line key-service unit, says Pandian,
who notes that about 200,000 analog ex-
changes are still shipped each year.

The reverse of DSP Technology’s ana-
log-to-digital approach is
found in digital PBXs. For
example, Shared Resource
Exchange Inc., Dallas, has
been shipping a small bus-
based digital exchange
that connects calls in an
analog manner [Electron-
icsWeek, March 18, 1985,
p. 17].

Shared Resource uses
standard pulse-code-modu-
lation codec chips to
change digital voice sig-
nals into analog form. The
analog signals are then
combined using a conven-
tional resistive summing
network, says Charles B.
Johnson, cofounder and
executive vice president.
The company’s office sys-
tem has a standard mod-
ule supporting three-party
conferences but more
lines can be connected, he
| adds.
| “Itis a cost issue,” says
Johnson, referring to the

of DSP Technology's conferencing system, says Natarajan.

use of DSPs in conferenc-
ing hardware. “It is a nice
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THE ELECTRONICS INDUSTRY’S
MOST DRAMATIC INTEGRATED
TESTING STORY BEGINS WITH A LINE
LIKE THIS:

Design Automation Products
HILO® Universal Logic Simulation System
HICHIP™ Universal Hardware Modeling System
HIPOST™ST HILO to GenRad VLSI Tester Interface
VLSI Test Products
GRI125 VLSI Test System
GR160 VLSI Test System
GRI180 Complex VLSI/VHSIC Test System
Incoming Inspection Products
1657 & 1658 Digibridge® RLC Testers
1687-B 1IMHz LC Digibridge
1689M Precision RLC Digibridge
173IM Linear IC Test System
1732M Digital IC Test System
1734M Memory Test System
SCAN™ Semiconductor Component Analysis Network
1752 Elevated Temperature Handler
2295 Programming Station
Board Test Products
22772 High Pin Count Incircuit/Functional Tester
2276 XP High Performance Incircuit/Functional Tester
2276E Expandable Incircuit/Functional Tester
22776 ICA Incircuit/Functional Analyzer
2275 Low Cost Incircuit/Functional Tester
2293 & 2294 Programming Stations
BusBust; Scratchprobing and AC Quadrature Bridge
Diagnostic Tools
Automatic Test Generation (ATG)

34 Electronics/July 10, 1986



SpeedPlus;" J11™ Processor, Productivity Plus™ and Analog
Instrument Options

Bantam™ Lightweight Fixture

TRACS® “Test and Repair Analysis/Control System
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2511 & 2514 Vibration Control Systems
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2225 Portable Service Processor
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2610 & 2620 Test Systems

Networking Products

229X Central Host Computers
GRnet® Baseband Local Area Network
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integrated testing.

That’s why our integrated testers of
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integrated testing environment of tomorrow.
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1-800-4-GENRAD 8:30-3:30 ET
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sophisticated approach, but a lot of
times it ends up costing more than the
standard analog solution.” His company
uses three $3 codecs to perform digital-
to-analog conversion for conferencing
and then analog-to-digital to return the
combined conversation to the digital
PBX system.

But DSP Technology executives be-
lieve the cost barrier is starting to erum-
ble. Inside Confer, the 32010 processor
is a multitasking workhorse, not only
combining up to six phone conversations
but also playing digitized music for
those on hold. The chip also handles the
complex overhead of converting loga-
rithmically companded voice bits into a
mathematical form better suited to its
real-time switching algorithms.

The 32010 uses a proprietary algo-
rithm to quickly switch speakers in and
out of the conversation. The loudest
speaker is switched onto the line at any

given time. The chip also automatically
adjusts each speaker’s volume, compen-
sating for losses in long-distance lines.

The 32010 estimates speech energy
levels using the recursive filtering algo-
rithm. It samples speech from each line
every 4 ms to decide which party is
speaking the loudest. The software is
held in 2-K 16-bit words of off-chip pro-
grammable read-only memory. But con-
necting conference callers is the easy
part, says T. Raj Natarajan, vice presi-
dent of engineering.

The toughest part of software develop-
ment came in the overhead needed to use
inexpensive codecs, he says. DSP Tech-
nology opted to use single-chip codecs
over other ADCs because of hardware
costs. The penalty was additional devel-
opment time needed to write the code for
converting the companded digital output
of p-law pem codecs into the linear val-
ues used by the DSP chip. “That conver-

sion is a big task, but we perform it
routinely as part of the processing of all
six channels,” says Natarajan.
Nonconference calls pass through
Confer without processing. Calls being
connected first pass through an analog
interface and then into a bank of six
codec chips, which digitize speech.
After voices are digitized by the co-
decs, a serial-to-parallel shift register
sends &bit blocks of voice data 8,000
times a second for each of up to six
channels to the 32010. The DSP, which
has a 200-ns instruction cycle time, con-
verts the p-law voice data to a linear
format, switches in loudest speakers in
real time without clipping off the first
syllable of words, and then places speech
back into a companded form so that the
codecs can perform digital-to-analog con-
version. The combined conference-call
signal is then placed back on the analog
network. -J. Robert Lineback

" OPTOELECTRONICS

DEVICE PROMISES DENSER OPTICAL DISKS

OSAKA, JAPAN
If anyone knew how to make them,
short-wavelength semiconductor laser
sources would be just the ticket for
such applications as higher-density opti-
cal-disk recording systems and more ef-
ficient laser printers for facsimile and
typesetting systems. Another approach
promises to become practical in the
short term: halving the wavelength of
the light from near-infrared laser diodes

Taniuchi in cooperation with Yoichi Fu-
jii, a professor at Tokyo University.
The lithium niobate devices have optical
waveguides 2 pm wide by 0.55 um deep
that run the chip’s full 6-mm length.
When an IR beam flows into the wave-
guide, part of its energy is converted to
the second harmonic by the LiNbO,’s
nonlinear optical characteristics and radi-
ated at a 12.5° angle from the original

beam path. Because attenuation losses

should lead to higher efficiency because
the input beam’s diameter currently ex-
ceeds that of the optical waveguide. Ef-
ficiency also increases at higher input
power; Matsushita has measured values
as high as 25% for a 1-W input. Higher
efficiency is the result of increased opti-
cal nonlinearity at higher input power.
The optical-grade LiNbO, wafers used
as a starting material are about 2 mm
thick. Photolithography processes selec-

from 0.84 to 0.42 pm with sec-

ond-harmonic generators.
Matsushita Electric Industri-

al Co. will offer samples of its

1.06:um LIGHT FROM
YTTRIUM-ALUMINUM
GARNET LASER

H*-LiNbO4
/OPTH:AL WAVEGUIDE

for use even in such consumer
products as Compact Dise
players, says Takao Kajiwara,
director of the Matsushita
Semiconductor Research Cen-

second-harmonic  generators in heated benzoic acid for a
later this year [Electronics, / T\ proton-exchange process that
. 1 06. . . .
June 23, 1986, p. 13], heralding [ ; \ LIGHT partially replaces lithium at-
the ﬁrs(; low-cofst, hlgh-eﬁiC}l]en- — = = » ﬁms inside the wa’\ﬁa}gulde with
cy products after more than e e A e ydrogen atoms. This step in-
two decades of development in - creases the optical wave-
Japan and elsewhere. Volume | wiTHIUM N Wm guide’s index of refraction to
production of the chips should g&%gﬁiﬁ N | SECOND- 2.33 from the 2.2 value of the
bring prices down low enough S f,%mn“'c original LiNbO,. The higher-in-

i

HALF AS MUCH. Matsushita has built a second-harmonic generator
that halves the wavelength of near-infrared laser light.

tively etch an aluminum mask
with a window slit where the
waveguide is to be.

The wafer is then immersed

dex waveguide surrounded by
the lower-index chip material
and air is similar to the core of
an optical fiber surrounded by

ter’s Optoelectronics Laboratory, Osaka.

Early production devices would pro-
vide 1-to-3-mW output levels for a 30-
mW input, an adequate efficiency level
for playback-only disk systems or opti-
cal printers, say the company’s re-
searchers. Over the longer term, effi-
ciency will be improved, providing out-
put levels of up to 10 mW for the same
input power. The current experimental
devices were fabricated by a group
headed by Matsushita researcher Tetsuo

- —

are only a fraction of a decibel for a 10-
mm length of waveguide, efficiency im-
proves as device length is increased.
Matsushita’s present experimental
second-harmonic generators use a 1.06-
pm input wavelength generated by an
yttrium-aluminum-garnet laser. For use
with the 0.84-um light from semiconduc-
tor lasers, the depth of the waveguide
will be reduced to about 0.47 um.
Cominercial chips will carry input and

output lenses. Improved lens design

its cladding layer.

Devices for second-harmonic genera-
tion that are currently available com-
mercially use bulk single crystals of po-
tassium titanate phosphate or potassium
dihydrogen phosphate. The price of such
devices is high—about $6,000 each.

In bulk devices, the power density of
the fundamental beam is lower, reduc-
ing the magnitude of the material’s non-
linear behavior because the beam is not
confined within a waveguide. Further-
more, the fundamental and second-har-
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“In ASIC, the customer has to
be more than a job number”

‘What do application specific IC
{ASIC) users need? We've been
answering that question for 20 years
and three basic beliefs hold fast.

One, no single ASIC option is
optimal for every circuit. So we
developed them all—gate arrays,
standard cells, and cell-based
custom.

Two, we can't expect customers to
adapt to us. So we assembled the
most flexible design interfaces in
ASIC. Including gate array and cell
libraries for workstations, PC-based
systems and most others.

Finally, to keep customers ahead,
we must be a leader in design
technology. Our cell-compilation
work is the natural next step.

Keeping pace with change is

one of the hardest skills to learn.
Gould AMl is leading the pack. Our
customers have the advantage’

To optimize your ASICs, call us at
408-554-2311. Gould Inc., Semi-
conductor Division, manufacturer
of Gould AMI semiconductors.

Gould AMI ASIC:
Depend onit.

High Performance Solutions in Factory Automation, Computers,
Instrumentation, Defense and Semiconductors.

Circle 159 on reader service card
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monic beams have different phase
changes with temperature, necessitating
expensive close-tolerance (on the order
of 0.1°C) temperature control for phase
matching. Even so, efficiency remains
orders of magnitude lower than it is for
the Matsushita device.

Other researchers have used wave-
guides, but the mode of operation they
have used is different and results have
been inferior. Researchers at NEC Corp.
have developed a device with a sput-

tered LiNbO, waveguide on top of a
magnesium oxide crystal, but losses in
the waveguide are high. Researchers at
the Musashino Electrical Communica-
tions Laboratories of NTT Corp. devel-
oped a second-harmonic-generation de-
vice in which a waveguide is formed by
diffusing titanium as a dopant into a
LiNbO, crystal, but it is susceptible to
damage from incident light, and the in-
dex of refraction varies with wave-
length. ~Charles L. Cohen

| CONSUMER

FRENCH SPARK HOME-NET
STANDARDIZATION EFFORT

PARIS
The French electronics industry is tak-
ing the initiative in establishing a
European standard for tomorrow’s do-
mestic networks. The move aims to gain
an edge on Japanese and U.S. competi-
tors—Mitsubishi, Sharp, Apple Comput-
er, GE, and Honeywell, among others
[Electronics, July 1, 1985, p.45}—that
are expected to attack the European
home-network market with products
based on their respective Home Auto-
mation and Smart House projects.
Simavelee, the consumer electronics
group of France’s Fédération des In-
dustries Electriques et Electroniques
last month presented a working proto-
type of a home network put together
with the cooperation of more than 30
native electronics firms, in-
cluding all principal compa-
nies. The French will pre-

Some eight years ago, the government
accepted the Peritel interconnection
system as the national standard for
linking TVs with external equipment.
More than half of the TVs in France
are now equipped with a 21-pin Peritel
socket, which was made an obligatory
accessory on all sets sold since 1980.
The connector was made a European
standard in 1984.

REMOTE CONTROL. The Peritel connec-
tion makes it possible to receive and
transmit signals in a number of for-
mats: composite video, red-green-blue
video, stereo audio, switching voltages,
and digital data. To exploit the Peritel,
the French have now developed a sys-
tem called Sidav, from the acronym for
dynamic audiovisual interconnection sys-

USAF WEEDS OUT BIDS TOO GOOD TO BE TRUE

tem, which can switch the different sig-
nals on the plug to and from external
devices. Sidav is a programmable net-
work node controlled remotely by a TV
system with a more versatile keyboard
than is usually found on a set.

Peritel and Sidav form the center of
the home-networking proposal. French
equipment manufacturers are now in
the process of defining links between
this Peritel-Sidav audiovisual core and
other necessary parts of the home net-
work, such as systems for security and
surveillance, domestic robotics, and ex-
ternal communications.

Under development are a gateway to
two-wire telephone networks and coaxial
video networks, interfaces to electrical
power wiring and alarm systems, and a
filter for the home’s electric meter to
prevent commands traveling on the elec-
tric wiring from going beyond the home.
Electronics executives feel they could be
available as early as next year.

The user will be able to configure his
electronic equipment any way he wants.
He could, for example, watch TV while
switching the program’s sound so that
he hears it through his stereo system.
He could watch one program and record
another, or broadcast a recorded pro-
gram to all the TV sets in the house.
The connections with the home’s electri-
cal power wiring will create an interac-
tive interface with Sidav so that, using
the TV remote control, the user can con-
trol lights and appliances.

The Simavelec (for Syndicat des Maté-
riels Audio-Visuels Electroniques Grand

sent the prototype to stan-
dards organizations in an ef-
fort to gain Europe-wide
acceptance for the approach.
They will also try to put to-
gether a project under the
aegis of the European Eure-
ka high-technology research
and development initiative
to promote further home-
networking developments.

A great deal is at stake.
Though executives hesitate
to estimate the size of the
market, they generally agree
the home network would
spur the consumer electron-
ics market out of its dol-
drums within the next five
years by giving consumers a
reason to buy goods with
more modern features. One
beneficiary could be the
home computer, which might
serve as the network’s pro-
gramming station.

France is in a strong posi-
tion to push standardization.

The Air Force has begun to

‘screen out military contract

bidders who submit superb
proposals but have little ca-
pability for executing them.
By dispatching what it calls
“graybeard” teams—groups
of experienced military and
civilian personnel—to assess
capability prior to awarding
contracts, the Air Force has
uncovered a host of short-
comings lurking behind slick-
ly written proposals.

The program was institut-
ed late last year at Hanscom
Air Force Base’s Electronics
Systems Division. But it had
its first public airing in New-
ton, Mass., late last month
when Lt. Gen. Melvin Chubb
Jr., ESD commander, report-
ed on results of the screen-
ing program at a conference
focusing on future trends in
Air Force electronics.

The graybeard teams have
uncovered a number of po-

CHUBB: An advance look to as-
sess bidder capability.

tential problems in submitted
proposals. Among them are
lack of software-management
experience, promises of off-
the-shelf availability for hard-
ware still under development,
and bidding for Ada work by
organizations with no experi-
ence with the Pentagon’s pro-
gramming language.

Frequently, companies hire
consultants to write propos-
als, but have no in-house
team available to execute the
work. As a result, “programs
usually lose six months in the
first six months,” Chubb
says. Contractors “generally
start with the wrong team.
Never is there enough talent
put in during the first six
months to get the program
rolling.”

But since November, the
ESD’s graybeard teams have
been evaluating bidders. “It's
like your oral exam for your
PhD,” says Dennis Volpe, as-
sistant deputy commander of
international programs, who
chaired one of the teams.
“The proposal is like your
thesis, but you've got to de-
fend it.” Companies are
asked to produce for evalua-
tion the people who will man-
age and execute the contract
if awarded. -Craig D. Rose
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“Why compromise in ASIC,
when you don’t have to?”

‘Don't let anyone tell you an ASIC
isan ASIC isan ASIC.

If that were true, you'd only need one
choice of application specific ICs.
But an ASIC solution is more than a
gate array. Or a standard cell. Or a
cell-based custom circuit. These are
simply different approaches to
your system solution.

Time-to-market, development cost
and performance needs make
every application unique. So no
single ASIC option can work best
every time.

There's no problem, though, unless
your vendor offers just one basic

ASIC option. You'llget an ASIC
design all right, but odds are it won't
be the optimal one.

At Gould AMI, you don't have to
compromise. We offer the complete
continuum of ASIC options. | know
some vendors make you do ASIC
their way. It's just not our way!”

To optimize your ASICs, call us at

408-554-2311. Gould Inc., Semi-

conductor Division, manufacturer
of Gould AMI semiconductors.

Gould AMI ASIC:
Depend onit.

High Performance Solutions in Factory Automation, Computers,
Instrumentation, Defense and Semiconductors.

Bruce Bourbon
VPR Marketing
Gould AMI
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Public) demonstrated the equivalent of
an apartment whose living room and
three bedrooms were wired with a cable
network and telephone lines and
equipped with a Minitel, France’s low-
cost videotex terminal. A country home
was connected in the same way and the
two residences were linked to each oth-
er and to a private security agency
through a cable network.

Shown in operation were intercon-
nections among a wide range of audio
and video equipment as well as sensors
to signal intrusions and failures of
equipment, such as the freezer. As an
example of remote control, the Simave-
lec showed how the country home’s
garden could be watered in response to
commands issued at the primary resi-
dence. -Robert T. Gallagher

IC TESTING

A FASTER WAY TO OPEN UP
PLASTIC PACKAGES

BERN, SWITZERLAND
If it meets our stringent demands, it is
sure to make it on the outside.” So
argues a small Swiss electronics produc-
er that has developed, originally for its
own use, a fast, cost-saving, and envi-
ronmentally clean etching method for
opening up plastic packages so failures
can be analyzed on bare chips.

The decapsulation method is the re-
sult of a one-year development effort at
Gfeller AG, a $65 million communica-
tions equipment maker in Bern. It relies
on a stream of hot sulfuric acid squirted
against the plastic package to etch it
away where the circuit is embedded and
leave a well-defined hole extending
down to the chip’s surface. The jet-etch
process takes 2 to 3 min.

“We wanted a safe and reliable tech-
nique for in-house use to open up plas-
tic-encapsulated circuits for failure
analysis,” says Hans Koppel, head of
Gfeller's materials test laboratories.
“The results our technique yields have
convinced us that we can commercial-
ize it for the open market.” Koppel
believes the method is superior to oth-
er etching schemes used for this job.

OPENER. To expose a chip and one or both ends of the bonded wires
(above) to allow fault analysis with a microscope or microprobes, Gfeller’s
Jetty acid stream system (right) can etch away a plastic package.

The Swiss technique has been imple-
mented in an experimental etching sys-
tem called the Jetty, whose manufac-
ture Gfeller will either handle on its
own or license to another company.
Gfeller says several semiconductor mak-
ers, among them West Germany’s Sie-
mens AG, are interested in the method.

Quality-control engineers are increas-
ingly turning to this type of fault analy-
sis because electrical tests at the pins
often cannot pinpoint the cause of a fail-
ure. In such cases, it is necessary to
bare the chip so it can be visually exam-
ined, viewed through an electron micro-
scope, or tested with microprobes.
TOUGH TO OPEN. Unlike metal or ceram-
ic housings, which can easily be re-
moved or cracked apart in mechanical
operations, plastic packages are hard to
open because of the material’s cohesive
nature. Chemical etching must therefore
be applied, and of the three techniques
that are possible—plasma, ion, and jet
etching—the latter is by far the fastest
and least costly, Koppel says.

Fully automatic to provide reproduc-
ible results, Jetty ensures that the hot
sulfuric acid comes in contact with the

chip for the shortest possible time to
prevent damage to the bonds and pas-
sivation layers. After the etching pro-
cess, the chip is automatically rinsed to
remove traces of the acid.

Of particular note, Kippel says, is
that the technique is environmentally
clean—an important requirement these
days, given the sensitivity of govern-
mental authorities, and one that some
competing sulfuric-acid-based systems
don’t meet.

The heart of the Jetty system is the
etch head, upon which the package sits
with its pins up. Protruding through the
etch head is a 1-mm tube inside a slight-
ly larger outer tube. All parts of the
equipment that come in contact with the
acid are made of glass.

A thin jet of sulfuric acid, heated by

a quartz heating system to 285°C, or
just below its boiling point, shoots
through the inner tube, hits the plastic
material, and etches it. A suction pump
draws off the waste acid through the
outer tube and cools it to about 40°C.
The etching process typically stops af-
ter 2 to 3 minutes, when the Jetty
senses that the electrically conductive
sulfuric acid has made contact with the
package pins.
GAS CONTROL. A microprocessor con-
trols and monitors the etching, the heat-
ing of the acid, the operation of the sys-
tem’s electromagnetic valves, and the
level of the acid in its containers. Acid
temperature is monitored independently
of the other functions to ensure that the
acid does not escape as a gas.

Before the package is opened, the
chip’s location in it must be determined.
This is best done, Koppel explains, by
means of X-ray equipment with fine fo-
cusing; ultrasound methods can also be
used. Then plastic is milled off the pack-
age to reduce the amount that must be
etched away. ~John Gosch

gleller JETTY
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“My philosophy on ASIC design?
Whatever works for you”

‘Some application specific IC
(ASIC) houses are very rigid. You
follow their rules—no questions
asked. At Gould AMI, you make
the rules.

For example, we know learning an
unfamitiar CAD system takes time.
So we support the workstations
and PC systems most designers
use: Mentor Graphics, Daisy
Systems, P-CAD, Viewlogic and
FutureNet, to name a few. Plus our
own terrific, low-cost software for
PCs—Sceptre Il. You can even get
translator programs for proprietary
systems. And as much design
help as you want.

Why reinvent the wheel? Use our
proven gate array and standard cell
macros, and you can quickly
design an application specific IC

to meet your exact performance,
time to market and cost needs.

Call me. I'm committed to making
your design efforts easy and suc-
cessful”

To optimize your ASICs, call us at
408-554-2311. Gould Inc., Semi-

conductor Division, manufacturer
of Gould AM| semiconductors.

Gould AMI ASIC:
Depend oniit.

High Performance Solutions in Factory Automation, Computers,
Instrumentation, Defense and Semiconductors.

Jerfy DaBell ’
Manager ASIC DeS/gn ols‘

i qootdAM/ e

"’ .7.

5

A
." ’ 1 -

Circle 41 on reader service card

34 World Radio Historylg

GOULD

Electronics




JULY 10. 1986 L]

INTERNATIONAL NEWSLETTER

CGE, ITT JOIN TO FORM TELECOMMUNICATIONS GIANT

Telecommunications companies the world over will have to rethink their
strategies now that ITT Corp. and Compagnie Générale d’Electricité, the
nationalized French switch maker, have joined forces to create the world's
second-largest telecom-equipment firm. In addition to receiving a $1.8 billion
cash payment, ITT will maintain a 30% share in the company. The remaining
70% will belong to a European holding company in which CGE will have a
controlling interest. CGE will likely own a full 50% of the new firm; the rest will
be held by a consortium that includes the banking group Société Générale de
Belgique and Telefonica SA, the Spanish telephone company. With activities
in 75 countries and annual sales approaching $9.6 billion, the new company
will be second only to AT&T Co. in the world telecom-gear market. O

SIEMENS AND PHILIPS LINE UP TIES IN TELECOM CHIPS

hilips of the Netherlands and West Germany's Siemens AG, which have

already teamed up to develop megabit memories, are hammering out
details of an agreement to cooperate in telecommuncations chips. Sources
close to the two companies expect a second-source deal to be announced
fater this month. For starters, the Dutch company will produce two of Sie-
mens's chips for integrated services digital networks, the 2070 communica-
tons controller and the 2080 interface circuit [Electronics, Sept. 30, 1985,
p. 46]. For its part, the Munich company is likely to second-source certain
Philips chips for use in private branch exchanges. The deal is part of a
strategy by the two companies to thwart U. S. and Japanese producers that
are trying to gain a foothold on the Continent’s telecom chip market. O

MINOLTA PITCHES ITS TENT IN THE VHS-C CAMCORDER CAMP...

Victor Co. of Japan (JVC) has signed on a heavyweight ally for its cam-
paign to snare market share in the compact video cassette camera/
recorder market from Sony Corp., the pioneer with its 8-mm camcorder. The
marketing minds of Minolta Camera Co., Osaka, have followed JVC’s lead
and become the second Japanese company to produce VHS-C camcorders,
which JVC developed to compete head on with 8-mm camcorders. Minolta is
buying the mechanical recording and playback deck assembly from JVC on
an original-equipment-manufacturer basis and manufacturing the electronics
and other parts itself. Major Japanese consumer electronics houses—among
them Hitachi, Matsushita, Mitsubishi, Sharp, and Toshiba—plan to sell private-
label VHS-C camcorders bought from JVC starting this summer. Both Hitachi
and Matsushita intend to go into production themselves next spring, and the
others presumably will follow suit if the market takes off. Meanwhile, Minolta
plans to make 2,000 units a month, mostly for export to the U. S. al

... AND HITACHI STRADDLES THE FENCE WITH A CLAIM IN 8-MM TERRITORY

hatever the outcome of the camcorder campaigns, Hitachi Ltd. figures

to end up with the winners. Already set to sell JVC's VHS-C gear under
its own label, the Tokyo company will start manufacturing 8-mm camcorders
in September, but only for private-label products that Japanese camera mak-
ers such as Minolta Camera Co. will export. Production will be 5,000 units per
month. Hitachi's move follows that of Matsushita Electric Industrial Co., which
supplies Eastman Kodak Co. and Olympus Optical Co. with 8-mm camcorders
on a private-label basis for the American market. Although Hitachi and Matsu-
shita so far are marketing onty VHS-C camcorders under their own names,
they are positioning themselves to jump into the 8-mm market, too, if Sony’s
future success forces them to do so. a
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HOW'TO PUT
PEN'TO PAPER

First, clear your mind of all thoughts of
using a plotter. There’s a faster, more colorful,
more controllable way to get color
hardcopy.

The new Seiko Hardcopier.

It gives you solids like you've never seen
before. In shades you've only thought
about. Because this hardcopier lets you
work with 4,912 colors. And adjust the
individual intensity of each one. Without

relying on your host to do the
work.

Plus you can use the copiers
own intelligence. Doing color
assignments, dithering tech-
niques, scaling, rota-
tion, aspectratio

changes,

print-
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ing density adjustments and special effects
with easy front panel control entries.

Then youll see your A or B size copies
(and A size transparencies) in as little as
45 seconds.

Interfacing is easy, too. You can work
with either video (no need to write software)
or parallel interfaces. And get copies the
same morning your hardcopier is delivered.

One more thing. Your hardcopier can be
a shared resource with Seiko's new multi-
plexor. Because it lets you connect up to four
different signal sources at the same time.

So make a note. Look into the Seiko
Hardcopier today. You'l see the fastest, most
colorful way ever to get your pen on paper.

Call Martin Nelson at S E I KO

(408)9439100today. ix s T mu menvs

i
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€ 1986 Seiko Instruments U.S.A,, Inc.
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A lot of people
choose Pyramid
computers because
they're fast and inexpensive.
There’s just one little catch.
When your needs grow, you may
wind up buried in your Pyramid.
THE PRACTICAL PARALLEL® GROWS
WITH YOU, NOT AROUND YOU.
Sequent’s family of parallel
compufers will keep you from
getting buried no matter how
much your needs grow.

It lets you go instantly
from 4 all the way up to
30 processors in a single

system. From 3 to 21 MIPS.
The best any Pyramid sys-
tem can do is 5.5 MIPS.
And the Practical Parallel
has a lot better price/
performance than any
Pyramid.

____s..—"

tical Parallel runs
UNIX* 4.2 bsd
and System V
concurrently.
And offers
Ethernet™
with both
TCP/IP
and NFS"
So it

Corporation. Inforn

|
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Naturally, the Prac-

regist
tradema kler !’Ic} lg Inc. Unify is a tr: ie
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runs a ton of software. In seven
languages.

And because it uses parallel
technology it's ideal for relational
databases like Informix? Ingres"
and Unify.™

BUILT FOR THE AGES.

The Practical Parallel has a
proven MTBF of over 11,000 hours.
That's more than a year without a
failure.

And thanks to our parallel archi-
tecture and automatic reconfigu-
ration, even If your system does
fail, you should be able to bring it
right back up again.

Okay, we know all this sounds
almost too good to believe.

But AT&T Bell Labs and Tek-
tronix and Purdue University and
dozens of other major companies
already have Sequent systems up
and running at over 80 sites
around the country.

For your copy of our 1986 multi-
user benchmark report, call
800/854-0428. Or write to us at
15450 S.W. Koll Pkwy., Beaverton,
Oregon 97006-6063.

And stop slaving away over your
Pvramids.

SEQUENT

The Practical Parallel®

© 1986 Sequent Computer Sys lem Inc The Practical Parallel is a registered trademark fSe;ue "
Computer System. s Irc U\I\

registered trademark f\T&TEth rnet sal denak of Xero:
red trademark of Relatio leb se Syster rl res is a

ark of Umify Cor, p ration. NPS is a trade
s, Inc
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FROM THE FIRST FAMILY
OF GATE ARRAYS...

A PROUD, NEW ADDITION
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I can remember when it all began at
Hughes in 1979. With a single metal
HCMOS 1000-gate array. Since then
the Hughes family of military gate
arrays has grown. In 1985 the 2 micron
(less = 1.2 microns), double metal
U-series of channeiless gate arrays
was born, descended from the broad-
est, high performance line of HCMOS
arrays in the semiconductor industry.

And now, our latest arrival, the
alternate sourcing of LS| Logic Corpo-
ration’s.entire military CMOS line:
L5000, L7000 and L10,000 Series

Meet the members of our family. We
have one for every military application.
And that’s just for starters. Hughes
channelless gate arrays open the door
to full-custom ASICs, with unique,
monolithic CMOS combinations of
EEPROM, analog and digital.

A SLICE

H-Series Array Family

Double metal HCMOS, |, = 1.8
microns, t,, = 500 A, clock frequency
to 35 MHz. Five array sizes ranging
from 1000°to 8000 equivalent gates.

V-Series Array Family

Double metal HCMOS, I, = 1.2
microns, t,'= 300A, clock frequency
to 50 MHz. Five array types ranging
from 1000 to 8000 equivalent gates.

U-Series Array Family

Double metal HCMOS Il I, = 1.2
microns, t,, = 300A, clock frequency
to 100 MHz. Ten channelless array
types with 1000 to 41,000 gate com-
plexities. Pin counts to 256. Each

output drive capability of 7 TTL loads.

L5000-Series* Array Family
Five double metal HCMOS types.
Complexity from 880 to 5902
equivalent 2 input gates.

L7000-Series* Array Family

Eight double metal 2.0 micron HCMOS
types ranging from 880 to 10,013
equivalent 2 input gates.

L10,000-Series* Array Family

A future channelless HCMOS Il array
family with 1.5 micron design rules and
129,000 equivalent gates.

We're always growing at Hughes. The
First Family of gate arrays gets bigger
and better with each new generation.
Call or write us today with your appli-
cation needs. Hughes Semiconductor
Division, 500 Superior Ave., Box H,
NewportBeach, CA 92658-8903,
(714)759-2727.

*The:L5000, L7000 and L10,000 array families are
products ficensed tathe Hughes Aircraft Corporation
by the LSI Logic:Corporation for sale to military and
government contractors.

OF THE FUTURE

HUGHES SEMICONDUCTOR

HUGHES

Joe Angleton, assistant labora-
tory manager for VLS| design at
the Missiles System Group of
Hughes Aircraft. Mr. Angleton
holds several patents in the field
of semiconductor circuit design
and is a primary originator of the
Hughes gate array development
efforts.

AIRCRAFT COMPANY

SEMICONDUCTORDIVISION
industrial Electronics Group
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SMARTWORK?® lets the design
engineer create and revise
printed-circuit-board arwork on
the IBM Personal Computer. You
keep complete control everyour
circuit-board artwork —from start
to finish.

And smARTWORK® is reliable.
When we couldn’t find a-pdek-
age that was convenient, fast,
‘and affordable, we created
SMARTWORK® to help design our
own microcomputer hargdware.
We've used it for over twa years,
so we know it does the job.

That's why we offer every design
engineer a thirty-day money-
back no-nonsense guarantee.
smMARTWORK"® advantages:

1 Complete interactive control
over placement and routing

{J Quick correction and revision

EI Production-quality 2X artwerk
from a pen-and-ink plotter
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O Prototype-quality 2X artwork
from a dot-matrix printer

0 Easy to learn and operate, yet
capable of sophisticated
layouts

0 Single-sided and double-sided
printed circuit boards up to
10 x 16 inches

[0 Multicolor or black-and-white
display

System Requirements:

{0 iBM Personal Computer, XT, or
AT with 320K RAM, 2 disk drives,
and DOS Version 2.0 or later

O 1BM Color/Graphics Adapter
with RGB color or black-and-
white monitor

{0 IBM Graphics Printer or Epson
FX/MX/RX series dot-matrix
printer

O Houston instrument DMP-441
pen-and-ink plotter

0 Microsoft Mouse (optional)

World Rd‘dio History

The Smatt Buy

At 5895, smARTWORK?® is proven,
convenient, fast — and guaran-
teed. Call us today..And put
SMARTWORK® to work for yourself
next week. Try it for 30 days at
absolutely no risk. That's smart work.

Wintek Corporation

1801 South Street

Lafayette, iN 47904-2993
Telephone: (317) 742-8428
Telex: 70-9079 WINTEK CORP UD

in Europe contact: RIVA Termindls Limited,
Woking, Surrey GU24 5JY ENGLAND,
Telephone: 04862-74001, Tefex: 859502

“sTNARTWORK'? "Wintek™ and the Winfek logo are
registered trademarks of Wintek Corporation.




ELECTRONICS TECHNOLOGY TO WATCH

INSIDE TECHNOLOGY

TRW’s
SUPERCHIP
PASSES FIRST
MILESTONE

t last, the superchips are solidly on their way. And they
bring with them vast improvements in computing power.
TRW Inc. has already fabricated process-test versions of the
ultrahigh-speed submicron devices. Work on the mext step,
chips to test the twin concepts of self-diagnosis and software
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3.MOCKUP. The cards in a VHSIC Phase 2 signal processor
show the packages used for the superchips under development.

also accrue—superchips dissipate only 0.25 W per
square inch, against 50 w/in.? for VHSIC Phase 1
packages, according to Zimmerman. The result-
ing superchip packages are the same as those
for Phase 1, only larger (Fig. 3).

Still awaiting approval by the DOD are three
other TRW superchips: a bipolar fast Fourier
transform circuit, a 32-bit CMOS data processor,
and a 1,024-word-wide associative processor, also
fabricated using the company’s CMOS process.
The most impressive of them is the associative
processor, which incorporates a parallel architec-
ture. Processors of this type typically incorpo-
rate a parallel architecture that consists of a
single-instruction, multiple-data-stream array of

processing elements and a content-addressable
associative memory. The TRW associative proces-
sor can execute a sequence of instructions on
stored data in parallel at throughput rates of up
to 10 billion operations/s and is aimed at artifi-
cial-intelligence applications involving complex
pattern matching and analysis.

An associative processor executes a sequence
of pattern-matching operations on all data within
its content-addressable-memory array. Whenever
the matching succeeds, some manipulation is
performed on those data words found to match.
The von Neumann-type architecture used in
most general-purpose microprocessor CPUS exe-
cutes a sequence of arithmetic and logical opera-
tions, each containing the memory addresses
where the operands are assumed to be stored.

The fast Fourier transform chip is a systolic
array that can perform a 1,024-point operation in
41 us. At the system level, this translates into a
throughput of about 1 billion complex opera-
tions/s. The chip also provides premultiply and
presummation windowing with on-chip trigono-
metric recombination. The data processor, says
Zimmerman, is similar to a reduced-instruction-
set computer and has an architecture and in-
struction set optimized for implementing float-
ing-point functions at data rates up to 20 million
instructions/s. It also contains a 1-Mb SRAM with
an access time of 20 ns. O

TECHNOLOGY TO WATCH s a regular feature of
Electronics that provides readers with exclu-
stve, 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.

HOW TWO AT TRW ARE TACKLING A ONCE-IN-A-LIFETIME PROJECT

Both Fred L. Alexander and Thomas A,
Zimmerman are keenly aware that the
superchip VHSIC Phase 2 project they
direct at TRW Ine. is that once-in-a-life-
time opportunity engineers dream
about. First of all, the fault-tolerant re-
dundancy feature of the advanced chips
involves refinements designed to make
coneepts first advanced in wafer-scale
integration work—a hitherto unaccom-
plished feat. In addition, the 1.4-by-1.4-
in. chip size, larger than anything else
in sight, goes against the technology
grain of eversmaller devices.
Enthusiasm for superchips continues
to build throughout the large technol-
ogy team effort orchestrated by the two
TRW veterans, they report. It began
when military-electronics project leaders
were called in to write the formal pro-

1984, recalls Zimmerman, who manages

posa! for the Defense, Department in,

the company’s Very High Speed Inte-
grated Circuits program projects.

A widespread feeling of taking part in
a seminal development effort indeed ex-
ists among engineers and scientists in-
volved with superchip, adds Alexander,

SUPERCHIP TEAM. Alexander (left) and Zim-
merman direct TRW'’s VHSIC Phase 2 project
on superchip development.

who is vice president and general man-
ager of the Electronics & Technology
Division. “It will be a tremendous break-
through, if we can pull it off,” he notes.
Though no serious pitfalls now loom,
the concept will be proven absolutely
only when the devices are built during
1987-88.

Alexander and Zimmerman, both mid-
western natives, have been immersed in
VHSIC since it began more than five
years ago. Alexander, who joined TRW
in 1963, managed VHSIC programs be-
fore promotion to his present post. He
holds BSEE and MSEE degrees from the
University of Missouri. Zimmerman was
a prime mover in formulating TRW’s
VHSIC strategy and previously man-
aged the Charge-Coupled Device LSI
Products Department. He holds a PhD
in electrical engineering from Purdue
University. He joined TRW in 1971.
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MORE BANG.LESS BUCK.

Why weapons systems designers are using Rantec standard military power supplies.

Rantec’s standard military power supplies save weapons
systems programs money. No costly non-recurring
engineering expenses. No costly retooling. And, with
over 600 different models to choose from, no costly
design compromises on your part.

Also, no costly time delays waiting for product to
develop or for manufacture. Which is very important
when you consider it takes from 13 to 18 months and
between $125,000 and $300,000 to get a custom mili-
tary power supply*

Giving up reliability by going standard? No way.
First of all, our quality program complies with MIL-I-

45208 and meets the intent of MIL-Q-9858. Secondly,
all of our power supplies meet or exceed MIL-E-5400,
MIL-E-16400, MIL-STD-704, MIL-STD-1399, MIL-
1-6181, and MIL-STD-461.

This extensive product line includes single and
three phase AC input power supplies and DC-DC
converters in single and multiple output power ratings
to 1IKW.

To find out how you can save money like your con-
temporaries by using Rantec standard power supplies
which are qualified for airborne, shipboard, ground-
fixed and ground-mobile use, contact us today.

00VO00S

POWER SYSTEMS

lE Division of Emerson Electric Co.

9401 Oso Avenue, Chatsworth, CA 91311 « Tel: (213) 885-8223 TWX: 910-493-1247

*11.S. Navy/Industry Power Supply Ad Hoc Committee Estimates for Time and Cost.
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Arium.What microprocessor development systems

Ask a design engineer to draw up I hate manuals. Get me a system above. Tek*™ has nothing that can
awish list” for his dream micro- with drop-in menus. In English. match it. Neither does Intel. Echo
processor development system, and Give me something [ don't have to  delivers all the critical features of
you'll probably get something like share. A standalone transportable the HP 64CG00. And it does it at a
this: unit that lets me work. not wait. fraction of the cost.

Give me a preview window, so | Get me a system with on-screen Echo arms you with more power
can see not just where my data train - time stamping so I know how long than you've ever known. It gives you
has been. but where it’s going. euach routine takes. Fast Break™ triggering, so while

Give me a svstem with a debug- And please, please. .. give me a you're still executing code you can
ging turnaround time of 15 minutes svstem with power. Sav 20MB disk break on a register value.

(end of debug session until start of memory. super-high speed compilers Another Echo exclusive is Auto-
emulation). I like taking coffee and powerful editors. Patching™ When a patch file aided
breaks. but not for two hows. Introducing Arium Echo. The dream edit is completed, hit one key and

Give me u system that lets me work  development system at a dream price. presto! Echo recompiles the whole
m high-level language or assembly Arium’'s new Echo’ development program, relinks it, relocates and
language. system answers yes to all of the starts emulation.

*Tek is a registered trademark of Tektronix. *Univ is a registered trademark ol ATSCT Belbkaborataries. *HP is u registered trademark of Hewlett Packard.
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should have been from the beginning.

Echo includes a true multitasking
UNIX™like operating system.

C and Pascal compilers are built in.
And Echo is universal. It will
handle virtually every major 8- and
16-bit microprocessor.

Now for the good news: price.

Best of all, you can put Echo
on-line for less than $9,800. That's
one fourth the cost of an HP system.
Echo is a one-engineer system. No
sharing, no waiting, no lost man-
hours.

And Echo comes from America’s
fastest-growing digital instrument
manufacturer. In just eight years

* Intel is a revistered trademark of Intel

Arium has established itself as a
leader in logic analyzers (Number
Three behind Tek and HP) and a
formidable innovator.
Phone the Arium Hot Line.
800-862-7486.
As you can imag-
ine, we can't fit all
the good news about
Echo into one small
ad. We'll be glad
to send our full
information
pack, answer #
questions g
by phone

S DAWID MUFNCH 1983

or set up an appointment to give you
a demonstration.

Give us a call and learn more
about the new Arium Echo. It’s
what microprocessor development

systems should have
been from the
beginning.

CORPORATION

1931 Wright Circle
Aunaheim, CA 92806
(714) 978-9531
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BREAKING THE SPEED
' BARRIER ON THE VMEBUS

A new bus interface uses packets and

a delay-line asynchronous state machine

to send data at more than 30 megabytes/s—
near the top speed of Multibus IT
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1. SPEEDY. Interphase’s V/SMD 3200H controller uses the BUSpacket to
send data between disk drives and the VMEbus at more than 30 megabytes/s.

nterphase Corp. has good news for system
builders using or considering the VMEbus.
The Dallas company has developed the BUS-
packet, a VMEbus interface that more than
triples the bus’s throughput to more than 30
megabytes/s. That puts the VMEbus neck and
neck with rival Multibus II, which boasts a speed
of 32 megabytes/s.

The BUSpacket sends preformatted data pack-
ets across the VMEbus as fast as the bus can
take them. The packet approach keeps the bus-
transfer rate from dropping to the speed of the
slowest device on a board interfaced to the VME-
bus. Interphase, a maker of high-performance
peripheral controllers, added the BUSpacket to its
existing Storage Module Drive disk controller
(Fig. 1) and hiked its throughput from 5 to more
than 30 megabytes/s. That performance sets a
new speed level for VME peripherals.

The VMEbus’s theoretical throughput under
ideal conditions is about 40 megabytes/s. Most
VMEbus interfaces run at 5 or 10 megabytes/s,
however, because they transmit data in streams.
If the random-access memory used to buffer
data is much slower than the maximum bus-
transfer rate, for example, it will lower the bus-
transfer rate to its own speed. “It is criminal to
use the bus at 10 megabytes/s when it is rated
at 40,” says Michael E. Cope, Interphase presi-
dent and founder.

System designers and users seem to agree.
They are starting to demand performance as high
as 30 megabytes/s on system buses to match
new peripherals, such as high-performance disk
drives, that are coming along. These peripherals
cannot reach their full potential if bus throughput
stops at 5 or 10 megabytes/s, as is the current
state of the art in VMEDbus-based systems.

In such systems, the disk drives often use as
much as 35% of the bus time. Therefore, for
good system efficiency—or balance—the disk
subsystem must make effective use of the bus
when it has it. A subsystem that wastes bus
time is a drag on a system.

The BUSpacket allows slower devices to work
off its first-in first-out bus-isolation buffer at
their speeds while allowing the state machine
and the VMEbus to work off the other side of the
FIFO at their maximum speeds. Thus BUSpacket
adds the message-passing features of Multibus

58

Electronics/July 10, 1986



II to the best aspects of the asynchronous VME-
bus. Message-passing enhances the performance
of multidevice systems by decoupling the opera-
tions of the devices from each other, from on-
board buses, and from the system bus.

The BUSpacket’s two keys to faster bus traffic
are the FIFO buffer and an asynchronous state
machine (Fig. 2). In the upgraded version of its
controller board, Interphase also increased the
size of the multiport RAM buffer from 16- to 128-
K bytes to add flexibility and efficiency to data
buffering between high-speed peripherals and
the system bus.

The 256-word FIFO buffer builds up the pack-
ets before they burst out on the bus at high
speed. Based on a delay line, the asynchronous
state machine controls the flow between the
FIFO and the bus. It actually controls the active
VMEbus signaling, quite unlike its synchronous
counterparts in older VMEbus schemes. Synchro-
nous state machines are triggered by a clock
signal and must march in step with the bus
signaling without exerting any control.

The BUSpacket interface achieves its high
rates by formatting data packets and storing
them in the FIFO before acquiring the bus. Then
it acquires the bus, the FIFO empties at more
than 30 megabytes/s, and the bus

and interface board without affecting bus
speeds. It also frees up the processor time that
would be taken by transferring data directly to
and from the VMEbus, thus netting more avail-
able computing power for the functions on the
board such as the peripheral interface and virtu-
al-buffering control.

The decoupling FIFO is made from 40-ns word-
wide registers. The words are 2 bytes wide, so
the FIFO can put out 2 bytes every 40 ns. But
because the bus interface logic introduces de-
lays, the transfer speed drops to between 30 and
33 megabytes/s.

A FAST STATE MACHINE

The asynchronous state machine in the BUS-
packet architecture transfers data to and from
the VMEbus considerably faster than the syn-
chronous state machine in most architectures,
including other VMEbus implementations. Tradi-
tional synchronous state machines run off the
on-board clock or, alternatively, the bus clock.
Running off a clock requires that all devices on
the bus conform to the rated clock speed before
accessing the bus.

Instead of running off a clock, the BUSpacket
state machine runs off a tapped delay line and

is released for other uses. There-
fore, the bus activity is entirely de-
coupled from the other functions on

the board.

Without decoupling, achieving
the VME specification’s maximum
burst-transfer rate would take

DAISY CHAINTO  DISK DISK
DRIVE BOTH DRIVES  DRIVED DRIVE 1
CONTROL
CABLE
SERIALIZER/
DESERIALIZER/
DISK ERROR-
CONTROL CORRECTION-
COOE GATE ARRAY

RAMs with access times in the tens
of nanoseconds. But wringing such
performance from the current gen-
eration of RAMs is too costly in
terms of hardware and board real
estate. So slower parts are being
used, though throughput suffers
because of the coupling between
on-board functions and the VMEbus.

The BUSpacket architecture de-
couples the controller board func-
tions from the bus. This means that
the operation of the components on
the local buses of the controller
card are not tied to the operation of
the system bus. Without this inde-
pendence or decoupling, the slowest
function would set the maximum
speed. Decoupling allows fast de-
vices to operate at full speed; for
example, the interface to the VME-
bus can run at the fastest speed
that data can be burst onto the bus,
even if the buffer RAM is much
slower.

The BUSpacket’s FIFO allows the
use of slower RAMs and other com-
ponents on the peripheral controller

68000
PROCESSOR

BUFFER DATA

—

GATE ARRAY [*

MULTIPORT
64-KWORD
RAM BUFFER

BUSPACKET

DATA
BUFFER
CPU
ADDRESS BUFFER ADDRESS
BUFFER
CONTROL

STORAGE-
MODULE-
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DATA CABLES

BUSPACKET
STATE
MACHINE
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MASTER
INTERFACE

256 - WORD
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FIRST - OUT
BUFFER

2. NEW PARTS. A first-in first-out buffer for assembling packets plus a delay-line
state machine dramatically upgrade the performance of this SMD disk controlier.

BUSPACKET

SLAVE

INTERFACE
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bus signal transmissions. Metastable states com-
mon to asynchronous signaling are avoided en-
tirely. At the same time, the delay-line state ma-
chine is not loaded with the wasted clock cycles
that are tied to an arbitrary clock rate.

The delay-line approach takes better advan-
tage of some VMEbus characteristics. For exam-
ple, VME is an asynchronous edge-driven bus, so
the tapped delay line can sample and set all
edges at any time. This gives the state machine
control over acquiring the bus and executing
burst transfers.

Clock-driven synchronous state machines have
finite times—the clock pulses—in which to sam-
ple the state. Then the machine has to wait for
the next state to start transfering data. This
procedure slows down the state machine, making
it unable to transfer data as fast as the bus can
accept and deliver it. The asynchronous state
machine does not incur this penalty.

BIGGER BUFFER RAM

When an event such as the FIFO packet trans-
mission occurs, the new state machine does not
have to wait. It can synchronize with a clock so
it can act immediately to sample and set the
state of the bus and start the data moving. In
other words, the delay-line state machine accom-
modates to the ever-changing bus timing without
being constrained by fixed sample points.

To further push performance of the disk con-
troller and to make room for enhancing its fune-
tions, Interphase’s engineers increased the size
of the multiport RAM buffer eightfold—from 16-
K bytes to 128K bytes. This makes available a

larger pool of buffers for the controller’s virtual
buffering scheme as well as creating room for
more elaborate caching schemes that can further
improve performance.

Users of this product and others soon to fol-
low will have no trouble seeing the current im-
provement in bus throughput, Cope says. “The
FIFO and the new state machine make all the
difference in the world. Users will stand up and
notice because a 6 : 1 improvement in throughput
is immediately noticeable on systems.”

Interphase’s designers did not have to use
faster RAM chips with this new architecture. In
the old controller design, the speed of the RAM
was the limiting factor in holding the bus trans-
fer speed down to 5 megabytes/s. In fact, the
RAM chips used in Interphase’s enhanced disk
controller, the V/SMD 4200 Cheetah, are slightly
slower than those used previously but have no
effect on performance.

The first product to use the new interface is a
speedier version of the company’s Storage Mod-
ule Drive disk controller. The V/SMD 3200, which
runs at 5 megabytes/s, was the first high-perfor-
mance 32-bit Storage Module Drive disk controller
for the VMEbus and became the prominent one in
the VMEbus marketplace, the company says.

The high-speed V/SMD 4200 Cheetah contin-
ues to offer such proven features of the original
V/SMD 3200 as the multitasking virtual buffer
architecture, intelligent caching optimized for
AT&T Co.s Unix operating system, and zero la-
tency reading and writing. All this and high
speed, too, will be available for $2,350 in 100-
piece quantities. (|

HOW A SMALL COMPANY’S IDEA TURNED INTO A BREAKTHROUGH

When Tom Thawley identified what could
be a breakthrough in VMEbus technol-
ogy, excitement raced through Inter-
phase Corp. Thawley, who cofounded
the Dallas company with Michael E.
Cope in 1977, has the commonplace title
of executive vice president but the rath-
er unusual role of Interphase's floating
creative engineering executive. Freed
from everyday project demands, he fo-
cuses on the big picture in developing
tomorrow’s technologies.

Determined to gather elements of a
potential new design that would signifi-
cantly increase VMEbus throughput,
Thawley locked himself in a room this
past January to be isolated from distrae-
tions. Just days later, he emerged with
some ideas.

Thawley, who holds a BSEE from the
University of Maryland in College Park,
showed his findings to Ed Gross, Inter-
phase'’s peripherals engineering manag-
er. Gross instantly recognized the poten-
tial of Thawley’s suggested architee-
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really sets the state of the
art where it needs to be to
realize the long-range po-
tential of the VMEbus.
And it is vitally important
to protecting VME mar-
kets from competing bus-
es in the future.”

In fact, the BUSpacket
interface came in part
from Cope’s urging that
] one of the primary con-

LEADERS OF THE PACKET. BUSpacket designers Cantrell cepts used in the Multibus
and Gross worked with Cope and Thawley (left to right).

IT message-passing archi-

ture. “It wasn’t hard to see that this
would create a new performance level
for the VMEbus,” says Gross, who has
been with the company for two years
and holds a BSEE from Carnegie-Mellon
University.

Cope, as president of Interphase, is
excited about the overall potential of the
new interface. Cope, who holds a BSEE
from Vanderbilt University, says, “this

tecture be applied to the
VMEbus. Thawley figured out just how
to do it and the result is now ready to
go to market.

Design engineer Craig Cantrell is re-
sponsible for much of Interphase'’s
bringing the product to market ahead of
schedule. Cantrell, who received his
BSEE from the University of Texas at
Austin, has been with the company for
more than two years.
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The Video Telephone:

ways to create time and money.

The new Photophone™ sends clear, still video pictures over normal dial-up telephone lines, letting
your experts “visit” remote sites without the down time and expense of travel.

Photophones are
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Let your best engineers Share pictures of draw- Place video conference Let vour bestinstructors
see and repair machin- ings, schematics and calls to design sched teach from their home
l. - . . . .
ery at multiple plants. models. Visually link ules, check progress, base Deliver training
Install equipment with dispersed groups work- review budgets and set to multiple points at
. ] . l . .l ~ ] . .
visual assistance from ing on subsections of goals. Hlustrate your the same time, without
the manufacturer. Mon- a design. Check asub- point using objects, traveling. Interactively
itor construction with- contractor's quality and charts, computerspread | define course content
out sending an architect compliance with your sheets and graphics. I with customers and get
to the site. Visually drawings. Make design immediate approval.
, ; i |
check tooling and parts changes and quickly |
|

before ordering full-
scale production. For-
tune 500 companices
are already proving
Photophone’s™ value.

inform people. already creating time

and saving moncey for
companies around the
world. Think of what

[ they can do for your

[ business, for only $8550
...plus the cost of a

| phone call.
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The
Photophone™

from Image Data Corporation.

7986 Mainland Drive » San Antonio, Texas 78250 « (512) 68(-2727
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Two-piece connections
for every itinerary.

Get on board now with
the world’s biggest
selection.

Name your application—our two-piece connector
schedule covers every stop on the map.

Need maximum reliability and flexibility in a
medium-to-high pin-count application? AMP Box
Contact Connectors and high-density AMP-HDI
Connectors feature four-way contact on every pin.

Very reliable. Very forgiving of pin angle during mating
and unmating. And both also offer power and coax
contacts—big design help in those crowded

little corners.

Headed for design-wide compatibility?
AMPMODU two-piece connectors are part of a
complete, cost-saving, modular system, featuring
shortened signal paths for high-speed designs. Or,
go Eurocard. The European standard for over 10
years, now used everywhere. And now available
everywhere—from AMP.

Whatever your destination, AMP has the two-
piece connectors you need, engineered for quality,
reliability, and— especially with our compliant-pin
option—increased productivity.
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At left: 31
AMP-HDI Connectors San ~ | . L Call (717) 780-4400 and
* To 684 positions g9 { A g ask for the AMP Two-
on standard 3P0 i ' b Piece Connector Desk.
100" grid —— SARS G X
» Selective - AMP; Incorporated,
gold plating ‘ Harrisburg, PA 17105.
* Press-fit ACTION PIN S
contacts available
" power contacts Eurocard Connectors AMPMODU C
C i i onnectors
« Mini ¢ Compatible with
cc;rq:g::l:s:e coax  Box Contact Connectors DIN 41612 connectors » Standard .100” grid, 12-200
* 100", .075", .050" center * Selectively positions, horizontal or
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How long would it take you and your staff

to solve this problem?

Problem: solve the differential equation:
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X

subject to the condition that Y(1) = 1.

The first complete Al program
for applied mathematics.

MACSYMA™ is the world’s
first commercially available
software capable of handling most
applied mathematical problems.
Originally developed at MIT
through research in Artificial Intel-
ligence. MACSYMA has been
continuously developed and
enhanced since 1969. Now you can
put MACSYMA to work on any of
a growing list of workstations and
mainframes.

MACSYMA saves you time
and money.

MACSYMA saves you time.
More time than you can count.
Which adds up to more dollars than
you can imagine. Without previous
programming experience you can
interact with it in an almost conver-
sational way while you use it to
explore scientific problems. Prob-
lems that you couldn’t even begin to

approach using just a pencil, chalk
or ordinary numerical software.

Hundreds and hundreds
of real-world applications.

MACSYMA is a total mathe-
matical programming environment
that gives you problem-solving
power of virtually unlimited pro-
portions. Here are just a few of the

applications it can perform. For you.

* Do algebra, trigonometry and
calculus

* Provide standard numerical
techniques

* Generate FORTRAN output from
MACSYMA expressions

» Simplify, factor or expand
expressions

* Solve equations analytically or
numerically

* Expand functions in Taylor or
Laurent series
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* Compute Fourier and Laplace
transforms

* Manipulate matrices and tensors

* Plot functions in 2 and 3
dimensions

* And many, many more

Throughout the world, thou-
sands of scientists, engineers
and mathematicians are using
MACSYMA in such diversified
applications as electronics, struc-
tural engineering, CAD, acoustics,
plasma physics, antenna theory,
VLSI circuit design, control theory,
numerical analysis, fluid mechanics,
genetic studies, ship hull design,
maximum likelihood estimation,
ballistic missile defense systems
design, underwater shock wave
analysis, helicopter blade motion
studies, and atomic scattering cross
section analysis. And the range of
use is expanding every day.
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MACSYMA gives you the answers.

(C1) DEPENDS(Y.T)$
{D1) y(mj
(C2) DIFF(LT)+Y " 24 (2°T+1)oY+T" 2+4T+1;

02) %+vz+m+1)vnz+r+|

(C3) SOLN:ODE(%,Y,T); T
%C THE -T-1

(03) Wmis T

%CRE -1

(C4) SUBST([T = 1,Y = 1], %);
(D4) 1= - BEXC -2

%E %C - 1
(C5) SOLVE(%,%C),NUMER;
(DS) [%C = 0.5518192]
(C6) SPECIFIC _ SOLN:SUBST(%, SOLN);
_0.5518192T%E -T-1

T
0.5518192%E -1

1

(D8) Y=

In symbolic form.

-5.0
T
0.5518192T %E

0.5518192 %E T -1

In graphics.

Put MACSYMA’s
Artificial Intelligence to work
for you.

1-800-MACSYMA

In Mass., Alaska & Hawaii only
call (617) 577-7500.

MACSYMA"

The most comprehensive
software approach to symbolic
mathematical computations.

syrmbolics"

Your next step in computing.™

MACSYMA and SYMBOLICS are trademarks of
Symbolics, Inc., Copyright 1986 Symbolics, Inc.

If it is still taking you weeks
or months to handle rudimentary
algebraic problems and extremely
complex analyses or to generate
FORTRAN code out of symbolic
expressions, then make it your busi-
ness to find out about MACSYMA
mathematical software. It is avail-
able right now from Symbolics, Inc.,
the leader in symbolic processing.
For a complete kit including a full
capabilities brochure, just clip and
mail the coupon or call toll-free.

(C7) FORTRAN(%)$

Y = —(0.5518192*T+EXP(T) - T—1)
/(0.5518192+EXP(T) - 1)

In FORTRAN code.

In seconds.
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rSymbolics, Inc. Dept. M-EL2
11 Cambridge Center
Cambridge, MA 02142
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Address

City State Zip

Telephone Extension
MACSYMA is available to colleges and

universities at special rates.
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TECHNOLOGY TO WATCH

HOW MOTOROLA MOVED
BIMOS UP TO VLSI LEVELS

LSI mixed bipolar and MOS technology is
about to go commercial in the U.S. in a
big way. Motorola Inc. is entering the
market with a bipolar-CMOS very large-
scale integrated circuit: the MCAGO0O0OETL, a
6,000-gate array featuring an average gate-level
power dissipation lower than that found in an
equivalent bipolar or CMOS structure. For a two-
input NAND gate with a load of 2 pF, for exam-
ple, a BiMOS structure dissipates 50 pW/MHz ver-
sus 70 pW/MHz in a CMOS structure. What makes
the vLsI MCAG00OETL possible is a careful
working out of the conflicting process require-
ments of bipolar and CMOS technology.

The MCA6000ETL is only the beginning, says
Robert Jenkins, Motorola’s vice president for
technology development at the Semiconductor
Products Sector, Phoenix, Ariz. The company
plans to introduce a whole range of BiMOS ma-
crocell gate-array products. It is also looking to
apply the technology to standard cells, static
random-access memories, and custom circuits in
telecommunications, graphics, and tape and disk-
drive circuits, as well as in consumer
applications.

While there has been increasing interest in
fabricating LSl and VLSI digital logic circuits by
applying mixed bipolar and MOS processes, most
commercial applications have until recently been
the exclusive domain of Japanese companies.
But now Motorola is challenging the Japanese.

Motorola’s proprietary process (Fig. 1)
merges a 2-um n-well CMOS structure with a p-
type epitaxial bipolar transistor featuring walled
polysilicon emitters, says Patrick Hickman, bipo-
lar semicustom design manager at the compa-
ny’s application-specific IC division in Mesa, Ariz.
The MOS device incorporates silicided gate,
source, and drain structures for reduced contact
and drain-source resistance. The entire process,
including two layers of metal interconnection,
requires 14 mask steps, three of them for the
bipolar devices. The chip architecture (Fig. 2)
consists of an internal array of 3,072 basic ma-
crocells containing both CMOS and bipolar de-
vices, 1,400 dedicated wiring channels, and 202
input/output cells implemented in bipolar to pro-

1. BIPOLAR-CMOS. Motorola’'s 2-um process with n-wells and
silicide gates, drains, and sources merges CMOS and bipolar.
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Mixing bipolar and CMOS structures
for successful VLSI use flows from

carefully working out the conflicting
requirements of the two technologies
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2. ARRAY OF 6,000 GATES. A BiIMOS gate array from Motorola has 3,072 basic celis, 202 1/0 celis, and 1,400 wiring channels.

vide TTL or emitter-coupled-logic compatibility or
both, as well as a high off-chip drive capability.

Although the introduction of the BiMOS gate
array represents the company’s first attempt to
use this technology in the digital VLSI arena, “it
is not our first effort at mixing bipolar and MOS
on the same chip,” says Thomas George, vice
president of the IC Wafer Manufacturing Group,
Mesa, Ariz. “The technique is really far more
flexible and adaptable than that [just digital ap-
plications] and has been applied within the com-
pany to a wide range of products, including dis-
crete power transistors and analog circuits”
[Electronics, Dec. 23, 1985, p. 35].

In general, Jenkins notes, the company’s strat-
egy is to offer BiMOS as one of a number of
process solutions. “BiMOS is not being considered
as a replacement either for MOS or bipolar but as
an alternative and complement. There are places
where neither CMOS nor bipolar is suitable, and a
combination of the two, taking advantage of dif-
ferent characteristics, is the best fit.”

Be that as it may, Kenneth Wolf, vice presi-
dent and general manager of the division, ar-
gues that the application of CMOS technology to
VLSI systems has been investigated intensively
because of its inherent advantages: low power
and high noise immunity. Yet CMOS circuits have
only limited drive capability, which degrades per-
formance in systems where signals frequently
drive large parasitic capacitances. On the other
hand, bipolar circuits can drive the capacitive
loads with much less degradation of speed but
can achieve only limited integration because of
their higher power dissipation. By combining
both technologies, designers can attain high out-
put drive, reduced gate-interconnection delays,
and lower power dissipation simultaneously.

WALKING A PROCESS TIGHTROPE

Developing a mixed bipolar/MOS process ap-
propriate for digital VLSI applications involved
“walking a tightrope, making tradeoffs between
conflicting processing requirements,” notes
Hickman. “The idea was to retain the individual
benefits of CMOS and advanced bipolar technol-
ogies, without compromising either and without
increasing process-flow complexity too much.”

In Motorola’s approach, where the n-well or n-
type epi layer serves as the foundation both for
the npn bipolar and MOS transistors, most critical
tradeoffs involved the n-well structure. In the p-
channel devices, for example, the n-well concen-
tration under the field oxide determines the par-
asitic field threshold, which in turn sets the mini-
mum n-well impurity concentration deep below
the surface. Punch-through voltage require-
ments also set a limit on the minimum impurity
concentration. At the same time, the p-MOS FET's
threshold voltage, set by a threshold-adjustment
implant, limits the maximum n-well surface-im-
purity concentration.

Slightly below the surface, a lower level of
doping is needed to minimize body effect, junc-
tion capacitance, and breakdown voltage. This
combination of constraints sets a limit on the
maximum concentration of bulk impurities. As a
result, the n-well impurity profile is tightly
bracketed, with only the threshold dosage open
to adjustment by the process engineer.

Motorola designers also faced a number of
constraints on the design of the npn transistors.
To minimize high-level injection effects in the
collector, Motorola uses a thin epi layer and a
heavily doped n-well, limiting the doping level
possible for a given collector current density.
But such considerations conflict with the require-
ments for npn breakdown voltage and junction
capacitance—requirements that demand a high
level of bulk n-well doping.

Another problem that must be overcome with
BiMOS is the collector impurity gradient, which
can create excessive hole storage at the inter-
face of the n-well and the buried layer. The bot-
tom line on the npn structures, says Hickman, is
tight bracketing of the optimal n-well impurity
profile, with even fewer degrees of freedom
available to process engineers than they could
get with p-channel devices.

By contrast, n-channel MOS FET structures in-
volve the fewest compromises in the BiMOS envi-
ronment, he says. The one significant restriction
is that the epi layer must be thick enough that
autodoping and the n-well diffusion do not cause
the bottom buried-layer-to-buried-layer boron
channel stop to affect the n-channel device per-
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formance. Though the n-MOS FETs are affected
by the same restrictions limiting the p-MOS FETs,
the impact is much slighter, because these char-
acteristics are coupled only weakly to the n-well.

Motorola’s BiMOS process attacks these prob-
lems on two fronts. Whenever possible, says An-
thony Alvarez, staff scientist and developer of
the process, it minimizes performance tradeoffs
by merging process steps. The process also rec-
onciles conflicting requirements by decoupling
them during processing while adding as few pro-
cess steps as possible.

This balancing of performance tradeoffs and
conflicting requirements is accomplished using a
15-mask, 2-um twin-tub CMOS process that is cou-
pled to an n+4 buried layer with a p-type epi
layer, and three mask steps (an n+ buried layer,
an inactive base, and an active base) combined
with a silicided CMOS process that has a Schottky
diode option for the npn transistors.

An n+ buried layer runs underneath the p-
MOS devices to reduce latchup susceptibility.
Though the n-MOS devices are built in the p-epi
layer, an n-well diffused into the n+ buried lay-
er serves as the foundation tub for both the npn
and p-MOS transistors.

Motorola arbitrated the conflicting require-
ments in epi-layer fabrication—thin, low-resistiv-
ity layers for good bipolar performance versus
thicker, higher-resistivity layers for good CMOS
performance—by optimizing the n-well drive ca-
pability depending on the thickness of the epi
layer, says Alvarez. The active base is formed in
a way that recalls the n-MOS buried contact step,
with the subsequent poly deposition simulta-
neously forming the npn emitter contact and the
MOS gate electrodes.

The process is synergistic, a characteristic
illustrated by the n-MOS source and drain im-
plant, which also dopes the emitter, and the p-
MOS source and drain implant, which also dopes
the base contact. Another example is the plati-
num-silicon silicide layer, which reduces sheet
resistance of the single-crystal and poly re-
gions, while forming Schottky diodes in the
lightly doped epi regions. Motorola uses two-
layer metalization with a polyimide interlayer
and metal pitches of 4 and 5 um, respectively,
on the metal layers.

The designers improved bipolar performance
with a thin epi npn structure consisting of a very
shallow poly emitter—oxide-walled on all four
sides—with silicided sources, drains, and gates
used to enhance MOS FET performance. They
eliminated latchup by combining the thin epi lay-
er with a retrograde-p-well structure, effectively
shunting the parasitic well and substrate resis-
tances that contribute to the problem.

The first array fabricated with this process,
the MCAG000ETL, consists of 3,072 macrocells,
organized in 24 rows of 128 cells each, connected
by 580 first-metal and 896 second-metal routing
channels. Usually, says Hickman, the fabrication
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3. BIMOS CELL. In a BiMOS internal array, a basic macrocell can
be configured either as a two-input CMOS NAND gate or as a
one-input bipolar NAND gate.

of any logic circuit, including a macrocell array,
imposes certain limitations on device sizing.
These limitations create differences in the output
impedance of various CMOS functions, and these
differences in turn usually cut drive capability.
In Motorola’s BiMOS gate arrays, the basic tran-
sistors are configured as push-pull devices,
which isolate the CMOS circuits from loading and
therefore make the unit-load degradation both
very low and essentially the same for all circuit
functions.

Each of the internal array’s 3,072 macrocells,
containing both gate-isolated CMOS and bipolar
devices, can be configured into a two-input CMOS
NAND gate or one input BiMOS NAND. The BiMOS
NAND gate (Fig. 3) was chosen for high perfor-

The BiMOS process minimizes tradeofls

in performance by merging process steps

and reconciles conflicting requirements
by decoupling them during processing

mance, low power, and ease of configuration.
The circuit uses a pair of push-pull bipolar de-
vices to provide the needed driving capability.
However, the low power requirements of CMOS
are preserved because the circuit draws no direct
current. This allows any CMOS circuit to be modi-
fied into a BiMOS structure.

Because the MOS devices drive only local ma-
crocell interconnections, not extended lines or
fanout, sizes can be significantly lower than they
would be in a purely MOS implementation. More-
over, the performance of mixed-process BiMOS
structures is a good deal bette<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>