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While others talked "industry standard" 
only Mentor Graphics became one. 

Just what is an "industry standard"? 
Ask any three people and you'll likely get three very 

non-standard answers. 
In the end, what matters most is that an industry 

standard be one that's widely accepted and used in the 
marketplace. 

By this common sense definition, only Mentor 
Graphics can claim the industry standard in electronic 
design automation. 

With over 6,000 installations throughout the world, 
the Mentor Graphics IDEA Series- is by far the most widely 
accepted of all electronic design automation systems. 

More engineers use more IDEA Series design tools to 
develop more IC and PCB products than any other system. 
In fact, more than two thirds of our business comes from 
existing customers who are committed to the Mentor 
Graphics standard and are aggressively expanding their 
IDEA Series networks. 

And our Apollo-based Series 3000 workstation is 
itself rapidly becoming a standard. With true 32-bit 
desktop processing, high-speed networking and a very 

impressive cost per MIP, the Series 3000 has gained 
instant and enthusiastic acceptance throughout the 
engineering world. 

Any true standard must embrace other existing 
standards to survive. And the Series 3000 workstation 
does just that. UNIX and an optional DOS card provide 
immediate access to a vast array of engineering tools. 
And an Ethernet option links you to the largest of 
network communications standards. 

Best of all, we're an open standard. For instance, we 
give you an open database architecture, so you can easily 
integrate your applications with ours. The same goes for 
our Compute Engine- global accelerator, which includes 
a complete set of software development tools. 

In electronic design automation, only Mentor Graphics 
has become the standard that's more than just talk. Call 
us toll-free for an overview brochure and the number of 
your nearest sales office. 

Phone 1-800-547-7390 
(in Oregon call 284-7357). 

Mentor 
Graphics® UNIX is a traoemark of Bell Labs. 

Ethernet is a iritelerhark of. Xerox Corporation. 
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SURPRISE! 
Now you. can put an end 

to mixed si als. 
1;1 

Put an end to erroneous data, 
false control signals and damaged 
circuits. 

Introducing Hewlett-Packard's 
HCPL-2211 Very High Common 
Mode Rejection (CMR) Optocoupler. 
Its 5000V/gsec dv/dt rating allows 
the device to reject a 300V spike, 
providing your expensive equipment 
and vital data 100 times the pro-
tection offered by our 6N137 coupler. 

It's the smart way to buffer 
against lightning, cross-talk, induc-
tive load switching, commutation 

CG08606 

voltage spikes and other environ-
mental voltage transients. The 
companion HCPL-2232 optocoupler 
offers dual channel protection in 
the same 8-pin package. Both are 
CMOS-compatible. 

To order, call your authorized 
Hewlett-Packard components distri-
butor. In the U.S.: Almac Electronics, 
Hall-Mark, Hamilton/Avnet, or 
Schweber. In Canada: Hamilton/ 
Avnet or Zentronics, Ltd. 

[ha HEWLETT 
PACKARD 

4 Noisy environment (left)? Clean it up with 
HP'S new HCPL-2211 Optocoupler (right). 

I— Try it! For a free sample HCPL-2211 
Optocoupler, mail this coupon to: 
Hewlett-Packard, Components Group, 
1820 Embarcadero Rd. 
Palo Alto, CA 94303. 

Name  

Title  

Company  

Address  

City/State/Zip  

L  CG08606 
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IBM COPIES. 
25e EACH. 

For the first time, you can get high 
quality color hardcopy from all your IBM 
graphics systems. In a matter of seconds. 
For just a few pennies each. 
The CH-5300 color hardcopier con-

nects directly to your IBM hardware via 
our video interface. So you don't have 
to write any software. Plus you can con-
nect up to four sources at one time. 
Or network the CH-5300 on a 3274-
controlled system. 
With the CH-5300, you'll work 

with up to 4,912 colors (not just 8). And 

you can count on seeing crisp, clean 
lines and smoothly shaded solids. So 
your screen images are accurately 
reproduced on every copy 
What's more, you'll get all this on 

paper or film. A or B size. In as little as 
45 seconds. 
So look into the Seiko CH-5300.You'll 

see the best IBM copies to come your way 
for just a quarter. 

Call Martin Nelson at S E I KO 
(408) 943-9100 today. INSTRUMENTS  

c 1987 Seiko Instruments USA, Inc. IBM is a registered trademark of International Business Machines Corporation.Visuals courtesy of CADAM, Inc. and Motorola. 

IBM PC/G 
IBM 5080/5080 RT 

IBM 3179/3279 

441111 
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PUBLISHER'S LETTER 

I f you want to get a fix 
on just how times have 

changed in the electronics 
industry, think back to a 
decade ago and try to re-
member how many arti-
cles about software ap-
peared in any issue of 
Electronics. The answer 
is: not very many. 
Now take a look at the 

contents page of this is-
sue. There are no less 
than three Technologies to 
Watch and a Special Re-
port based on software 
developments that will   
greatly improve the design and testing 
of integrated circuits. They bear out 
that adage about the industry: the only 
constant is change, particularly when it 
comes to software taking over jobs once 
performed by hand. The times are truly 
changing—and no magazine is doing a 
better job of changing with them than 
Electronics. 
The four articles come from CAD/ 

CAE editor Jonah McLeod. He observes 
that their common thread, and the domi-
nating trend in the entire field of IC 
design, is that the mundane, clerical-
type work now is handled by the work 
station. 
"The software is taking over a lot of 

the routine functions that the designer 
of hardware used to have to do manual-
ly. Before, you had the designer work-
ing on Mylar plots of an IC with strips 
of rubylith to create masks—that is, to 
produce the chip. This work literally re-
quired months, and in some cases years 
for a complex chip," says Jonah. 
"But the funny thing is that none of 

that stuff had anything to do with engi-
neering; it was drafting. Now all of 
those jobs are done automatically, and 
the engineer can do engineering. He's 

McLEOD: Now the engineers 

can stick to engineering. 
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back to doing the things 
that he really enjoys, the 
things that led him into 
engineering in the first 
place." 
Then there's the other 

half of the chip-design sto-
ry in which software has 
wrought such massive 
change: the test function. 
Says Jonah, "On the test 
side, the story is equally 
interesting. Say you pro-
duce a chip and it doesn't 
work. Back in the old 
days—which were really 
just a few years ago—it 

meant pulling out the paper versions of 
those good old Mylar plots and labori-
ously looking for points on the plot. 

"I recall seeing it many times when I 
visited companies and was being taken 
through the design and test labs. There 
would be this poor engineer with a mi-
croscope tediously and laboriously star-
ing at a chip that was perhaps 100 mils 
on a side, and behind him on the floor 
would be a 6-ft exploded view on paper 
of that chip. 

"All he wanted to do was find a poly-
gon in that morass to pinpoint the er-
ror," says Jonah. "But he was forced to 
spend hours and days bent over the chip 
and searching the paper plot looking for 
his clues. 
"Then along came the Sentry machine 

[described in this issue's cover story]. 
Now all the designer has to do is tell 
the computer where he wants to probe 
on the chip, and the system does the 
rest." 
Where is all this leading? In Jonah's 

view, "We're really just starting out in 
this area of design software. There's a 
lot more still to be done, which in my 
view makes it one of the most exciting 
frontiers in electronics." 
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Electronics 
NEWS INSIDE TECHNOLOGY 

Newsletters 

Electronics, 21 
• Trade-war fears and computer-
market recovery boost chip sales 
• GE/RCA is about to jump into 
digital signal processing 
• National slices turnaround time 
to two weeks for prototype ROMs 

International, 49 
• Will U. S. tariffs prompt Japan 
to flood European markets? 
• The EC is investigating charges 
that Japan is dumping EPROMs 
• s-VHS—latest entry in the VCR 
wars—hits the Japanese market 

Memories, 31 
SRAM makers crowd into the 
cache-tag memory niche 

Careers, 32 
Inflation continues to cut into the 
pay gains of EEs 

Manufacturing, 32 
The chemical-vapor-deposition 
market gets an explosive new 
entry from Applied Materials 

Communications, 33 
Jetliners soon will get satellite 
antennas 

Development systems, 34 

Emulation system makes it easy 
to debug SCSI systems 

Power supplies, 34 
Look out, Yanks! Here come the 
British power-supply makers 

Speech processing, 38 
Coming from Europe: a system 
for real-time dialog 

Displays, 39 
How Britain's STC is boosting LCD 
resolution and sharpness 

COVER: A new tool dramatically cuts VLSI debugging time, 51 
Sentry Schlumberger's IDS 5000 integrates E-beam probing with 
CAD/CAE tools. It marries netlists, layout, and oscilloscope with a 
'live' microscopic image of the chip 

SPECIAL REPORT: Al boosts the ICI of silicon compilers, 54 
With artificial-intelligence techniques, silicon compilers are about to 
deliver the promise of automating most of the chip-design process 

The first GaAs compiler is already producing chips, 58 
Seattle Silicon and Gigabit Logic team up to produce a compiler that 
can handle different logic types and can migrate to future geometries 

Now designers can skip floor-planning details, 61 
A new tool from VLSI Technology automates the back-end IC design 
task of placement and routing of macro cells and standard cells 

This new design outruns vectorizing minisupercomputers, 64 
Cydrome's Cydra 5 modified data-flow architecture can achieve three to 
four times the sustained performance of a vector-processing minisuper 

Fast control stores can now use EEPROMs, 66 
With 25-to-35-ns access times, Seeq's CMOS 16- and 32-Ebit EEPROMs 
rival bipolar PRoms and out,speed EPROMs in writable control stores 

Pyramid adds RISC to parallel processing, 68 
Fast RISC processors in a shared-memory multiprocessing 
architecture boost Pyramid's 9800 series up to 25 mips 

PC AT-based tester cuts cost of military ATE, 69 
Summation's hardware and m's software meet in the IBM PC AT-
based Summation Atlas Test System for military ATE 

Summation bets on PC-based testers, 71 
Now the three-year-old company is going for the military market 

Technology update, 72 
Tandem VLX racks up nonstop sales ... Now Lasarray is set for a brisk year 

Smart sensors will help cut wiring that clogs systems, 73 

Micro Switch's application-specific sensors interface with any bus protocol 
and help reduce the maze of wiring in cars, buildings, and aircraft 

PROBING THE NEWS 

Intellectual property turns into high-priced real estate, 43 
Chip makers are getting aggressive about raising the return on their 
patents—and they're more reluctant to sign second-source pacts 

Custom IC Conference looks like a real winner, 45 
It will unveil a wide range of denser, speedier gate arrays and tools that 
promote faster design turnaround 
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NEW PRODUCTS 

Newsletter, 25 
• Telebit designs a 2,400-baud 
modem from off-the-shelf parts 
• Standard Microsystem's 
controller cuts chip count on 
interface boards for IBM minis 
• Software cuts test-development 
time for processor boards by 80% 

Semiconductors, 80 
• A single NCR chip supports 
three IBM Personal Computer 
graphics formats and integrates a 
CRT controller 
• GE/RCA's operational amplifiers 
provide guaranteed 5-v 
specifications over the full 
military temperature range 

Computers & Peripherals, 82 
• Data Translation's frame 
grabber for the IBM PC/AT costs 
only $1,600 and handles 30 frames 
a second 
• Two new Tandem computers— 
one running Unix—target the low 
end of the on-line transaction-
processing market 
• Wang's new desktop image 
processing systems integrate text 
and graphics 

Military/Aerospace 
Newsletter, 77 
• Avionics work for the new Air 
Force fighter will cost $900 
million over five years 
• GTE now wants to sell its 
Arizona semiconductor facility 
• The Pentagon is jumping on the 
superconductor bandwagon 

DEPARTMENTS 

Publisher's letter, 3 
Here's one magazine that moves 
with the times: 10 years ago, any 
software article was a rare bird; 
this issue has three Technologies 
to Watch and a Special Report 
based on software developments 

FYI, 8 
Americans usually don't have a 
good understanding of the way that 
the Japanese do business; partly 
because of this, only 1 in 25 U. S.-
Japanese negotiations ever succeeds 

People, 12 
Why Data General's Robert Miller 
went to MIPS Computer Systems 

Electronics Week, 90 
• Two Fairchild fabs go on the block 
• Norway will install a huge fiber-
optic net, based on components 
from a U. S. company 
• Apollo takes on Inference's 
expert-system development tool 
• TI sees 14% growth this year for 
worldwide semiconductor market 
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GE/RCA HC: Your dear path 
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into the world of CMOS. 

Only GE/RCA has the broad line, 
unique parts and 25 years of CMOS experience 

to support you every step of the way. 
Your venture into the world of high-speed 

CMOS can be very rewarding—if you travel 
with the right CMOS partner. 
A logical first step. 
We have been he leader in CMOS logic 

for more than two decades. 
We pioneered with the 4000 series and 

followed with high-speed CMOS and ACL. 
Today, we have more than 270 high-

speed CMOS devices. And that number is 
growing fast, because every time we make a 
new HC device (and we have the industry's 
broadest line), we make the corresponding 
part in HCT, too. 
A design engineer's dream. 
This broad line includes quite a few 

unique parts (for a sample, see the box 
below). And we have extensive experience 

in High-Rel, ASICs, memories and micro-
processors, so we can help you get the most 
possible from this outstanding technology. 

And a purchasing agent's, too. 
There's more to good CMOS than good 

design. We have a track record of delivering 
competitively-priced parts on time. And 
we've invested millions of dollars to provide 
the production capacity and leading-edge 
technology you need. 

Add to this a record for reliability that has 
truly withstood the test of time (after all, we 
invented CMOS), and you'll see why so 
many people have started successful jour-
neys into CMOS with GE/RCA at their side. 

Take a big step in the right direction, and 
call toll-free 800-443-7364, ext. 15. Or con-
tact your local sales office or distributor. 

Our unique high-speed CMOS analog switches are among the highest 
frequency, lowest distortion devices available today. 

HC/HCT4016, 4066,4316 HC/HCT4051, 4052, 4053, 4351, 4352, 4353 
• Low Ron, 125 ohm typically (4016, 4316), • Wide analog input voltage range: 1-- 5.5V max. 
25 ohm typically (4066), Vcc= 4.5V. • Low "ON" resistance: 70 ohm typ (Vcc-Vee = 4.5V), 
• Frequency response of -3db down @ 180 MHz 40 ohm typ (Vcc-Vee = 9V). 
(4016, 4316), -3db down @ 200 MHz (4066), both • Low crosstalk between switches. 
driving a 75 ohm load. • Fast switching and propagation speeds 
• Low distortior. • "Break-before-make" switching. 
• Maximum control switching frequency to 35 MHz. • Applications: Audio and Video Switches, Synch. 
• Low "OFF" leakage current. Detection, Video Mixing, RF Frequency Switch-
• Applications: Instrumentation, Direct Current to ing, Data Multiplexing, Data Conversion, Data 
50 MHz Switching Systems, Cable TV, Workstations. Transmission. 

Our Phase-Locked Loop devices offer greater speed and linearity than any other 
CMOS PLL's...plus low power consumption. 

HC/HCT 7046 HC/HCT4046A 
• Operating frequency range up to 17 MHz (fc) at 
Vcc=4.5V. 
• Built-in op amps forexcellent linearity. 
• Op-amp buffered demodulated output. 
• 3 phase comparators to choose from. 
• Applications: FM Modulation/Demodulation, 
Frequency Synthesis, Frequency Multiplexing, 
Voltage to Frequency/Frequency to Voltage 
Conversion, Servo Control Systems, Data 
Synchronization, Manchester Coding/Decoding. 

• Operating frequency range up to 17 MHz (fc) at 
Vcc = 4.5V. 
• Built-in op amps f or excellent linearity. 
• Op-amp buffered demodulated output. 
• A pin which indicates lock detect. 
• 2 phase comparators to choose from. 
• Applications: FM Modulation/Demodulation, 
Frequency Synthesis, Frequency Multiplexing, 
Voltage to Frequency/Frequency to Voltage Con-
version, Servo Control Systems, Data Synchroni-
zation, Manchester Coding/Decoding. 



WHY RISC IT? 
WHEN YOU CAN TAKE 

ADVANTAGE OF OUR HIGH 
PERFORMANCE, NO RISK 
8000 SERIES, ENHANCED 
FOR THE DEMANDS OF 
MODERN TECHNOLOGY 

FEATURING: 
• BLAZING SPEED 

6 MHz CA80C85B CPU 
10 MHz Peripherals 

• VERY LOW POWER CMOS 

• PIN AND FUNCTIONAL 
REPLACEMENT FOR NMOS 

• FULL TTL COMPATIBLE 1/r 

No RISC 
BENEFITS IN: 

• SHORTER DESIGN CYCLES 

- REDUCED PROJECT COST 

• EXTENSIVE HARDWARE 
AND SOFTWARE SUPPORT 

• APPLICATIONS FL EXIBLITY 

MEET THE 
FAMILY! 

CA80C85B 

CA82C37A 

CA82C59A 

CA82C55A 

CA82C84A 

CA82C12 

FROM: 

CA82C54 

CA82C52 

CA81 C55 

CA82C88 

CAO1C50 

CRLI1108 
Caímos Systems Inc. 

USA • Call 1-800-267-7231 

Europe: UK (0272)277332 

Canada: (613) 836-1014 

Tlx: 053-450 7 

77x: 44973 
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Americans usually don't have a good 
understanding of the way the Japanese do 
business; partly because of this, only 1 in 25 
US. -Japanese negotiations ever succeeds 

As the one-world electronics industry 
gets closer and making it depends 

on a company picking the right strate-
gic alliance or partner, more and more 
U. S. managers will have to deal with 
their Japanese counterparts. Yet most 
Americans are often at a distinct disad-
vantage in negotiating such deals. 
While the Japanese have been "U. S.-
watching" for decades, Americans usu-
ally don't have a good understanding of 
the Japanese way of doing business. In 
fact, Eugene L Mendonsa, senior vice 
president at Red Bluff, Calif.'s, Interna-

tional & Domestic Negotiating Institute, estimates only 1 in 
25 American-Japanese negotiations ever succeeds. Even 
though the Japanese may hlce a business proposition, they 
won't sign if they don't like the way the U. S. negotiator talks 
or behaves. Certain core values rule Japanese perception, 
thought, and behavior, Mendonsa says, and four key concepts 
form the foundation of their manners and ethics in business: 

1. Amae (pronounced ah-my) means "indulgent love" and is 
most important. All relationships are based on it; concern for 
another pervades most Japanese relationships: one should do 
nothing to cause the other to lose face. This makes negotiat-
ing difficult for the Japanese, and a U. S. businessman should 
do everything he can to establish a personal, trusting relation-
ship. Without Amae, the Japanese will not feel comfortable or 
"right" and will move more slowly than usual. 

2. Shinyo (sheen-yoe) is "gut level" trust, a necessary faith 
that the other person won't cause any harm. The Japanese 
are hesitant to enter into any relationship without this trust 
In the early stages of any negotiation, the U. S. executive 
should try to convey shiny°. The Japanese will be far more 
impressed by the good feeling than by sterling logic and data. 

3. Enryo (in-ree-oh) is a feeling of distrust leading to inter-
personal distancing. When the Japanese don't feel close to 
another person, they practice enryo to avoid conflict Convey-
ing a good feeling is all the more important for foreigners 
because the Japanese automatically practice enryo with them. 

4. Giseisha (ghee-say-e-sha) means "victim syndrome:" the 
Japanese seem easily insulted. When they are thwarted from 
having their way, they take it as a personal insult and take 
revenge. Even an inadvertent insult can damage a long-term 
business relationship. And it can go beyond that An insulted 
Japanese manager could even blacklist an American and make 
it difficult for him to do business in Japan. ROBERT W. HENKEL 
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INTEGRATED CHIPS - INCREASED PERFORMANCE 
LESS COMPONENTS - LOWER COSTS 

Design IBM PC XT/AT or IBM compatible systems with a 
higher speed, increased reliability and improved performance 

while at the same time reducing board size, lower power con-
sumption and reducing costs. Reach this goal by using UMC 
integrated chip sets UM82C286, UM82C287 and UM82C086 

and fully compatible offering many advantages over comparable 
products. 
As a fully integrated chips, the UM82C286 performs the 

functions of 19 components; the UM82C086 those of 31, and 
the UM82C287 those of 35 components. These integrated 
chips allow production costs to be cut. A reduced board size 

gives structural latitude, less power consumption means longer 
life; advantages that make systems incorporating them extremely 

competitive. 
These savings combine with increased speed, reliability and 

performance to make this family of UMC integrated chips most 
attractive to system designers. Thus, the 82C286/7 allows 100 
ns of DRAM in a chip set that permits a selection between a 
one-wait system (12 MHz) or a zero-wait system (10 MHz). the 
820086, on the other hand provides a flexibility that permits 
the governing of a 4.77 MHz system for the PC-XT, or an 8 

MHz system for the PC-TURBO. 

For your IBM PC XT/AT requirements choose UMC. For all 
other system requirements also choose UMC. 

For details, please call us today. 

IJIV1C 

U.S.A. HEADQUARTERS: 

NMC CORPORATION 
3350 SCOTT BLVD, BUILDING #57 SANTA CLARA, CA. 95054 U.S. 

TEL: 408-727-9239 TLX: 172730 NMC SNTA FAX: 408-9700548 
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Other ASIC companies brag 
about how many gates they can 
pack into an array. Or how much 
logic they can cram on a PLD. 
They think it's a big deal if 

they can shrink 3 boards down 
to 3 chips. 

Let's get serious. 
VLSI nails the competition 

to the wall. 
Our tools let you build a chip 

so far ahead of anybody else's 
they won't know what hit them. 
A single chip with logic, mem-

ory, processors, and peripherals. 
And you'll do it faster than 

you ever thought possible. 
Wang, Tandy, and over seventy 

other leading companies have 
already used our tools to build 
hundreds of chips. 

Everything from gate arrays to 

megacells to compiled silicon. 
NCUBE developed a chip 

with over 160,000 transistors that 
requires no glue logic because the 
processor, communication logic, 
and all interface logic are integrated 
on one chip. 

What good is a tool set 
without nuts and bolts? 

Our cell libraries are compati-
ble since they're produced in the 

VAX and MicroVAX are trademark, of Digital Equipment Corporation.Tandy k a regiqered trademark of Tandy Corporation. 



same 2p CMOS. So you can 
even combine standard cells, 
megacells, and compiled cells on 
a single chip. 
You can expect chips designed 

with our tools to work the first 
time in your system. 
You can use them with Apollo, 

DEC VAX and MicroVAX', 
Elxsi, HP 9000 Series 300, Mentor, 
Ridge, Sun, you name it. 

And whether you buy them, 
lease them, or use them at our 
design centers, our ASIC team 
will support you all the way. 

If you want the right ASIC 
solution to your problem, talk to 
the only place that has them all: 
Tools. Programmable logic. Gate 
arrays. Standard cells. Megacells. 
Compiled silicon. And a com-
plete fabrication facility. 

Call VLSI at 408-434-3100. 
Or write to us at 1109 McKay 
Drive, San Jose, CA 95131. 
And start hammering away at 

your competition. 

VLSI TECHNOLOGY, INC 
NOT JUST YOUR BASIC ASIC 

THE ONLY OTHER 
TOOL THAT COMBINES 

LOGIC, MEMORY, 
PROCESSORS, 

AND PERIPHERALS. 

Cc)1986 VLSI Technology, Inc. 
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WHY DG's MILLER WENT 
TO MIPS COMPUTER 
BOSTON Asenior vice president at Data 

General Corp. who also has 15 
years of experience at IBM Corp. under 
his belt is the kind of quarry that com-
puter-industry headhunters love to bag. 
Little wonder, then, that Robert C. 
Miller, who fits that description, had 
several "career opportunities" dangled 
before him during his six years at the 
Westboro, Mass., computer maker. But 
only one seemed worth taking—the 
chance to become president, chief execu-
tive officer, and chairman of MIPS Com-
puter Systems Inc. of Sunnyvale, Calif. 

"It's always been a dream of mine to 
run my own company," says the 43-
year-old Miller. He headed Data Gener-
al's Information Systems Group, which 
accounted for revenues of $1.2 billion in 
1986, until he signed on with MIPS in 
mid-April. "To find one that played to 
my interests hlte MIPS is truly a rare 
opportunity." 
MIPS, a private company formed in 

1984, was the first firm to specialize in 
reduced-instruction-set-computer tech-
nology [Electronics, April 29, 1985, 
p. 36]. It remains as perhaps the only 
company dedicated to a pure RISC ap-
proach. Its product line includes com-
mercial versions of a RISC chip original-
ly developed at Stanford University, 
plus board-level products, a component 
kit, optimizing compilers, and a develop-
ment system built around that chip. 
The RISC technology was one reason 

Miller accepted the MIPS offer. The 
company's location, in Palo Alto, Calif., 
also played a role, as did the opportuni-
ty to head "a team that has real class." 
He also likes MIPS' use of Unix. 
'DONE RIGHT.' Miller earned a master's 
degree in thermodynamics from Stanford, 
which is in Palo Alto. "When I left there 
20 years ago, I promised myself I'd go 
back. And when the people at MIPS took 
me through the architecture of the RISC 
processor, I could see that these fellows 
had done it right.. They've moved the 
state of the art quite a bit forward," he 
contends. "These fellows" include John 
Hennessey, who pioneered in RISC when 
he designed the experimental chip at 
Stanford that MIPS is now selling. He 
remains at MIPS as chief scientist and 
now heads a Stanford research project 
aimed at developing an advanced version 
of the chip for the Defense Advanced Re-
search Projects Agency. 

Miller declines to discuss that effort 
until he's more familiar with it, but he's 
quite vocal about Unix and RISC. He's 

MILLER. MIPS gave him an opportunity he 

says he simply couldn't overlook. 

convinced that RISC processors will be 
the dominant Unix platform for the 
1990s. "Forecasts for the Unix market 
in the next decade are in the billions of 
dollars, and I believe this processor [and 
Unix] will be to the '90s what PC/DOS 
is to the '80s," Miller predicts. 

"I was convinced a few years ago 
that Unix was going to be an exciting 
part of the business," he continues. "To 
think about a processor board that runs 
at 8 mips at no cost premium versus a 
68020-based board is especially exciting. 
We'll need to keep driving the perfor-
mance up to realize high-function work 
stations and servers." 
For now, Miller sees MIPS' current 

CMOS as the most cost-effective imple-
mentation for RISC architectures. But 
he anticipates opportunities for emitter-
coupled logic in applications where us-
ers will pay a premium for speed. 

Miller is joining a company that act-
ing chairman Donald Muller says is 
aimed at becoming the dominant suppli-
er of RISC-based products. MIPS has 
backing from some of Silicon Valley's 
top venture firms, including the May-
field Fund and Kleiner Perkins Caufield 
and Byers, San Francisco. The company 
has already sold Unix-based RISC plat-
forms to several original-equipment 
manufacturers, including Prime Com-
puter, Silicon Graphics Computer Sys-
tems, and Racal-Redac. All in all, Miller 
concludes, "I couldn't overlook this op-
portunity." 

-Lawrence Curran 
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Plated thru-hole PC boards.$)-0,,„„ 

6 types of boards. 
6 plating finishes. 
2 imaging methods. 
6 types of laminates 
and a whole lot more 

0 -- 
Ask us for details. 

And get the whole truth. 

8 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Avenue, Waukegan, IL 60087. (312) 360-3500 

Sv•itches • Automotive Devices • Electronic Components 
Displays, Printed Circuit Boards • ICs • Keyboards 

Circle 13 on reader service card 

. .  .  



TOSHIBA. 
NOW, 1 MB DRAMS 

AREA SALES OFFICES: CENTRAL AREA, Toshiba America, Inc., (312) 945-1500; EASTERN AREA, Toshiba America, Inc., (617) 272-4352; NORTHWESTERN AREA, Toshiba America, Inc., (408)244-4070; SOUTHWESTERN 
REGION, Toshiba America, Inc., (714) 752-0373; SOUTH CENTRAL REGION, Toshiba America, Inc., (214)480-0470; SOUTHEASTERN REGION, Toshiba America, Inc., (404)493-4401; MAJOR ACCOUNT OFFICE, POUGH-
KEEPSIE, NEW YORK, Toshiba America, Inc., (914) 462-5710; MAJOR ACCOUNT OFFICE, BOCA RATON, FLORIDA, Toshiba America, Inc., (305)394-3004. REPRESENTATIVE OFFICE& ALABAMA, Montgomery Marketing, 
Inc., (205) 830-0498; ARIZONA, Summit Sales, (602) 998-4850; ARKANSAS, MIL-REP Associates, (512) 459-86142; CALIFORNIA (Northern) Elrepco, Inc., (415) 962-0660; CALIFORNIA (LA. 8, Orange County) Bager 
Electronics, Inc (818) 712-0011, (714) 957-3367, (San Diego County) Eagle Techrice Sans. (619) 743-6550; COLORADO, Straube Associates Mountain States, Inc., (303) 426-0890; CONNECTICUT, Datcom, Inc., 
(203)288-7005 DISTRICT OF COLUMBIA, ArboTek (301)825-0775; FLORIDA, Sales Engineering Concepts (305) 426-4601, (305)682-4800; GEORGIA, Montgomery Marketing. Inc., (404) 447-6124; IDAHO, Components 
West, (509) 922-2412, ILLINOIS, Carlson Electronic Sales, (312) 956-8240; INDIANA. Leslie M. DeVoe Company, (317) 842-3245; IOWA, C.H. Horn, (319) 393-8703; KANSAS, D.L.E. Electronics, (316) 744-1229. KENTUCKY, 
Leslie M. DeVoe Company, (317)842-3245; LOUISIANA, MIL-REP Associates, (713)444-2557; MAINE, Datcom, Inc., (617) 891-4600; MARYLAND, ArboTek, (301) 825-0775; MASSACHUSETTS, Datcom. Inc., (617)891-4600; 
MICHIGAN, Action Components Sales, (313) 349-3940; MINNESOTA, Electric Component Sales, (612)933-2594; MISSISSIPPI, Montgomery Marketing, Inc., (205) 830-0498; MISSOURI, D.L E. Electronics, (316)744-1229; 



FIRST AGAIN. 
AND 256 K CRAMS. 

Toshiba technology leads the way 
again with the development of Ultra 
Large Scale memory devices that 
feature high speed access times. 

1 MB CMOS DRAMS 

TOSHIBA is delivering 
now . . . all the 1Mb prod-
uct you can use. In three 
different access modes. 
With speeds of 85, 100 
and 120 ns. You have a 
choice of fast page mode, 

static column or nibble mode. And you 
can get production quantities now. 

TOSHIBA 1 Mb DRAMs 

Part Number Organization Process Speed Mode Package 

TC511000 - 85 1 Mb x 1 CMOS 85 ns Fast Page 18 pin 

TC511000 - 10 1 Mb x 1 CMOS 100 ns Fast Page 18 pin 

TC511000 - 12 1 Mb x 1 CMOS 120 ns Fast Page 18 pin 

TC511001 - 10 1 Mb x 1 CMOS 100 ns Nibble 18 pin 

TC511001 - 12 1 Mb x 1 CMOS 120 na Nibble 18 pin 

TC511002 - 10 1 Mb x 1 CMOS 100 ns Static Column 18 pin 

TC511002 - 12 1 Mb x 1 CMOS 120 ns Static Column 18 pin 

TC514256 - 10 256K x 4 CMOS 100 ns Fast Page 20 pin 

TC514256 - 12 256K x 4 CMOS 120 ns Fast Page 20 pin 

TC514258 - 10 256K x 4 CMOS 100 ns Static C-olumn 20 pin 

TC514258 - 12 256K x 4 CMOS 120 ns Static Column 20 pin 

a 19/46 Amen. Inc 

256K CMOS STATIC RAM 

Toshiba's product de-
velopment leadership 
continues. We were first 
with 16K CMOS RAMs. 

First with 64K CMOS RAMs. And now 
first again—with 256K CMOS static 
RAMs. This 32K x 8 device features 
the lowest power consumption avail-
able today—only 5mA/MHz. Lower 
than any competitive product. And we 
offer speeds to 100 ns. 

TOSHIBA 256K CRAMS 

Part Number Organization Process Speed Standby Power Package 

TC55257A - 10 32K x 8 CMOS 100 na lmA MAX 28 pin 

TC55257A - 12 32K x 8 CMOS 120 ns lmA MAX 28 pin 

TC55257AL - 10 32K x 8 CMOS 100 ns 1007,A MAX 28 pin 

TC55257AL - 12 32K x 8 CMOS 120 ns 100%A MAX 28 pin 

(Now available in Plastic Flat Pack.) 

ULTRA LEADERSHIP 

Again Toshiba leads the way. 
With high speed access times. Now 
with Ultra Large Scale products. With 
ultra high quality. With ultra fast 
deliveries. Toshiba. The power in 
memories. 

TOSHIBA. THE POWER IN MEMORIES. 

TOSHIBA AMERICA, INC. 

MONTANA, Components West, (206) 885-5880; NEVADA, Elrepco, Inc., (415) 962-0660; NEW ENGLAND, Datcom, Inc., (617)891-4600; NEW HAMPSHIRE, Datcom, Inc., (617) 891-4600; NEW JERSEY, Nexus-Technology, 
(201) 947-0151; NEW MEXICO, Summit Sales. i6O2-) 998-4850; NEW YORK, Nexus Technology, (201) 947-0151; Pl-tronics, (315) 455-7346; NORTH CAROLINA/SOUTH CAROLINA, Montgomery Marketing, Inc., 
(919) 467-6319; NORTH DAKOTA/SOUTH DAKOTA, Elemic Component Sales, (612) 933-2594, OHIO, Steffen & Associates, (216)461-8333; (419)884-2313, (513)293-3145; OKLAHOMA, MIL-REP Associates, (214) 644-6731; 
OREGON, Components West. (503) 684-1671. PENNSYLVANIA, Steffen & Associates, (412) 276-7366, RHODE ISLAND, Datcom, Inc., (617) 891-4600: TENNESSEE, Montgomery Marketing, Inc., (205) 830-0498, TEXAS, 
MIL-REP Associates, (512) 459-8602, (713) 444-2557, 214) 644-6731; UTAH. Straube Associates Mountain States, Inc., (801) 263-2640; VERMONT, Datcom, Inc., (617) 891-4600; VIRGINIA, ArboTek, (301) 825-0775, 
WEST VIRGINIA, Steffen & Associates, (419) 884-2313; WASHINGTON, Components West, (206)885-5880, (509) 922-2412; WISCONSIN, Carlson Electronics, (414)476-2790, Electric Component Sales, (612) 933-2594; 
WYOMING, Straube Associates Mountain States. Inc (303)426-0890. CANADA, BRITISH COLUMBIA, Components West, (206) 885-5880, ONTARIO, Electro Source, Inc., (416) 675-4490, (613)726-1452. QUEBEC, Electro 
Source, Inc., (514) 694-0404. 
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It's hard to compete 
when you have no competition. 

When we looked for a single-chip 
modem system to compare to our 
SurelinkTM family, we couldn't find one. 
Simply because nothing else comes close. 

We realize this may sound a bit boast-
ful. But we have every reason to be. 

According to TeleQuality Associates' 
Modem Performance Analysis, the 
Fairchild µ,A212AT has the best perfor-
mance of any single-chip modem IC in 
existence, and better performance than 
the leading 2-chip sets. 

When they tested us against Gould/ 
AMI, SSI, Sierra, Rockwell, and a hand-
ful of others, only our modem performed 
completely without fault. And scored the 

FAIRCHILD 

dow .,..1...roreger 
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Fact., wan. Dognehtly nevanat• CAOS pa 
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group's lowest BER (Bit Error Rate). 
Maybe that's why we're the largest sup-
plier of single-chip modems. With over 
80 design wins and parts available right 
now. In quantity. 

The Surelink family includes the 
Bell 212A-compatible li..A212AT, and the 
CCITT V.22-compliant ktAV22. Both 
offering 1200 bps, on-chip tone-dialers, 
and the lowest power consumption of 
any modem chip or chip set — just 35 
mW. And since Surelink is a constantly 
growing family, we offer an evolutionary 
migration path for the future. Along with 
comprehensive design aids and support. 

For a copy of the Surelink Informa-

pA212AT 
1200/300 bps 
Full Duplex Modem 
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tion Package, call The Fairchild 
Customer Information Center at 

1-8°Z'd also-554-4443. SURELINK 
like to suggest SINGLE-CHIP MODEMS 

comparing us to the competition. 
But there doesn't seem to be any. 
01987 Fairchild Semiconductor Corporation. Surelink is 
a trademark of Fairchild Semiconductor Corporation. 
*Reprinted with the permission of TeleQuality Associates. 

We're taking 
the high ground. 
Pekl CH I L-1=1 

A Schlumberger Company 

It 
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IMPROVE YOUR 
MEMORY 

New Infotek 8 and 4 MByte Memory Cards Give 
Lowest Cost per Byte for HP 200/300. 

Now, get all the memory you 
need for the most complex 
programs—CAD, CAE—all on a 
single, compact card. And, at the 
same time, get the lowest cost 
per megabyte of memory oa the 
market. 

Infotek's new AM380 is the first 
8 megabyte single-card memory 
available for HP 200/300 com-
puters. It allows you to take 
advantage of the full storage 
capacity of your HP workstation 
without wasting valuable back-
plane space. ZIP packaging of 
1 MByte monolithic DRAMs 
makes the low cost per byte 
possible. 

For the many applications 
requiring 4 MBytes of memory, 
Infotek again uses 1 MByte 
DRAMs in single in-line packages 
to reduce costs. That means you 
Circle 19 on reader service card 

can now have Infotek quality in 
the lowest-cost 4 MByte board 
available! Of course, Infotek's 
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Memory for for even 
the most complex CAD and 

CAE programs on a single board 

-‘1-\ 

popular 1 MByte and 2 MByte 
memories are also available. 
The literally famous reliability 

of Infotek memories is evidenced 
by our full two-year warranty So 
improve your memory with state-
of-the-art DRAM boards from 
Infotek. Call today to Infotek Sys-
tems, 1400 North Baxter Street, 
Anaheim, California 92806-1201, 
(714) 956-9300, (800) 227-0218, in 
California (8001523-1682, TELEX. 
182283. 
While you're at it, ask to receive 

our Infotek newsletter. 

INFOTEK 
SYSTEMS 

oiv,SION OF AIS CORPORAI 
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The ARX20 
Automatic Router 
never goes home, 

never takes a break, 
never gets sick, 

never makes a mistake, 
and never leaves any 
routing incomplete 

The ARX2OTM automatic router 
from Scientific Calculations 
is a high performance processor 
driving powerful multiple algo-
rithms for total routing of large, 
complex, high density printed 
circuit boards. The off-line server 
can queue and route any number of 
designs from any number of work-
stations through a Local Area 
Network (LAN). It performs 
unattended, day and night, freeing 
your users and CAD systems for 
other work. Unlike other systems, it 
handles clearances, trace widths 
and vias of any size. And it won't 
compromise your design rules. It 
"sees through" up to 32 board layers 
at once, determining instantly 

where there are congested areas 
and where the best trace paths are. 
You can query the system anytime 
to determine route status. Auto-
matic cleanup routines reduce the 
number of vias, shorten trace 
lengths and eliminate loops and 
hooks. The ARX20 system CPU is 
the full 32-bit MC68020 micropro-
cessor hosting the UNIX V operating 

system. Physical memory ranges 
to 12MB. The unit is 29" high, 
19" wide and 31" deep. For more 
information, write or give us a call. 
We'll give you a demonstration. 

7635 Main Street, Fishers, NY 14453 
1-800-4-HARRIS Ext. 4362 
1-800-344-2444 (Canada) 

I-LARRIS 

SCIEnThelr. 
CRLCULR770175 

ARX20 is a trademark of Scientific Calculations. 
MC68020 is a trademark of Motorola. 
UNIX Visa trademark of AT&T Bell Laboratories. 
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ELECTRONICS NEWSLETTER 
TRADE-WAR FEARS AND COMPUTER-MARKET RECOVERY BOOST CHIP SALES 

Aburst of panicky buying spurred by fears of a trade war between the 
U. S. and Japan added a fillip to the chip business, but that's not the only 

reason behind the rise in March semiconductor bookings. Analysts say solid 
improvement in the computer market—as much as 9% growth—could lead to 
a double-digit rise for the semiconductor industry for 1987. The Reagan 
Administration imposed 100% punitive tariffs April 17 on some Japanese 
instruments, color TVs, and laptop computers, maintaining the Japanese had 
failed to live up to last summer's semiconductor trade accord. Industry insid-
ers had worried that the move would prompt quick retaliation—and possible 
chip shortages—from Japan, but so far the Japanese have been slow to 
react. In the U. S., the strong yen and fears of price hikes for memory parts 
has fueled a chip-industry comeback, according to Integrated Circuit Engi-
neering Corp., of Scottsdale, Ariz. With the Semiconductor Industry Associa-
tion reporting March billings of $912.1 million and bookings of more than $1 
billion, ICE now says its 1987 forecast for 9% growth might be on the low 
side, and Jack Beedle, the traditionally bearish analyst at In-Stat Corp., has 
boosted his 1987 sales estimates by about 6%, to 15%. D 

GE/RCA IS ABOUT TO JUMP INTO DIGITAL SIGNAL PROCESSORS 

Seeking to cash in on the rapidly expanding market for digital signal 
processors, the GE/RCA Solid State Division is making a late but signifi-

cant entry. GE/RCA, of Somerville, N. J., has not previously marketed DSP 
chips, but the company hopes to make a splash this summer when it offers 
samples of a trio of commercial DSPs that will become part of GE/RCA's 
Advanced CMOS Logic family. Military versions will follow later this year, and 
the devices will also be added to the company's standard-cell library for 
application-specific integrated circuits. The new products include a 20-MHz 
programmable digital finite-impulse-response filter, a least-mean-square adap-
tive FIR filter, and a programmable-length first-in, first-out circuit. D 

NATIONAL SLICES TURNAROUND TO TWO WEEKS FOR PROTOTYPE ROMs 

National Semiconductor Corp. has found a way to program read-only 
memories after the final metallization layer has been deposited, cutting 

turnaround time for new designs to as little as two weeks for prototypes and 
four weeks for production parts. Normal turnaround time is generally three to 
four times longer. National found that implanting the chip with phosphorus 
ions at high energy could change the dopant of a buried layer to turn an 
enhancement device, which is always off, into a depletion device, which is 
always on. National has applied the process first to relatively slow devices, 
called stacked ROMs, in its high-volume COP 400 4-bit microcontroller line 
and may use it in high-speed ROMs or even programmable logic in the 
future. D 

TELESOFT AND READY SYSTEMS WILL PRODUCE A RUN-TIME VERSION OF ADA 

Seeking a way to produce a runtime version of Ada fast enough to operate 
in time-critical embedded avionics systems, Telesoft of San Diego is 

trying to mate its validated compiler with VRTX, a real-time operating system 
from Ready Systems of Palo Alto. The result should be a run-time Ada 
capable of context switching in as little as 125 µ,s, versus 600 to 900 µ,s for 
current Ada compilers. Avionics systems need fast context switching to check 
through a battery of sensors in a given cycle. Ready Systems expects to have 
an interim product out by midsummer, called AVX, that will provide an alter-
nate tasking mechanism for Ada systems. D 
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PHOTONICS' 5-FT GAS-DISCHARGE FLAT PANEL IS THE BIGGEST EVER 

TMahe largest-ever gas-discharge dot-matrix flat-panel display, measuring 59 
diagonally, will be shown for the first time at the Society of Information 

Display conference in New Orleans in May. The ac display developed by 
Photonics Technology Inc., Northwood, Ohio, and Magnavox Electronics Sys-
tems Co., Fort Wayne, Ind., features 2,048-by-2,048-pixel monochrome reso-
lution. It packs more than 4 million pixels into a 12.5-ft2 viewing area. Photon-
ics has shipped six of the 4-in.-thick, wall-size units, which have a refresh rate 
of 30 frames/s, to military contractors for command and control applications. 
Complete with a power supply, electromagnetic interference protection, soft-
ware, and 68020-based electronics, a military version sells for about 
$400,000; the commercial version costs about $200,000. D 

BELL LABS BUILDS WORLD'S FASTEST LASER 

AT&T Co.'s Bell Laboratories has set a new standard for the world's fastest 
laser, shattering a record thought to be unbreakable just six months ago. 

Bell Lab researchers have built a device capable of emitting pulses every 6 fs, 
25% faster than the previous high, and they are already using the laser 
experimentally. Chuck Shank, director of AT&T's Electronics Research Lab-
oratory in Holmdel, N. J., says he once believed 8 fs was the technological 
limit, because the two optical gradings the laser relied on distorted results at 
higher repetition rates. But by bringing a pair of prisms into the picture, 
researchers in his group discovered that they could counteract the distortion 
by distorting the signal in an equal, but opposite, manner. The laser "gives us 
the ability to track an electron through a solid [object], step by step," Shank 
says. "We're witnessing the fundamental processes of how carriers act inside 
a material." D 

NOW PCs CAN ACT AS WORK STATIONS ON SUPERCOMPUTER NETWORKS 

Linking popular personal computers to a supercomputer is becoming a lot 
easier, thanks to software packages developed at the National Center for 

Supercomputing Applications at the University of Illinois. The center is distrib-
uting a communications package called NCSA Telnet, which allows an Apple 
Macintosh or an IBM PC to serve as a front-end work station to Cray X-MP or 
other scientific and engineering computers. Designed for the TCP/IP (for 
Transmission Control Protocol/Internet Protocol) environment used on Arpanet 
and the National Science Foundation's NSFnet, NCSA Telnet is the first 
package to allow multiple simultaneous communications between a Mac or 
PC and a Cray XM/P on a network. Both versions include VT 100 emulation 
for file editing, and the Mac version incorporates Tektronix 4010 terminal 
emulation for line-drawing graphics. D 

DG BLAMES $9.5 MILLION OPERATING LOSS ON AGING 16-BIT COMPUTER LINE 

Mata General Corp. posted a $42.6 million loss, including an operating loss 
L/of $9.6 million, for its second quarter, which ended March 28, and DG 
president Edson de Castro is blaming the poor showing on "the rapid deterio-
ration in sales of our older 16-bit product line." Sales of the company's MV 
line of 32-bit computers are increasing, but not enough to make up the 
difference. "We don't know when revenues will improve," a spokesman says. 
"We can't predict the rest of the year." The total quarterly loss was augment-
ed by a one-time charge of $18.2 million the Westboro, Mass., company took 
for the early redemption of $150 million worth of debentures due in 2015, and 
a $14.8 million write-down from readjustments in market value for an uncon-
solidated affiliate, Dama Telecommunications Corp. of Rockville, Md. D 
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Burr-Brown came to Livingston for the workforce. 
For Burr-Brown, the requirements for their European location 

were relatively straightforward. 
A clean environment, modem facilities and direct transport and 

communication links with continental Europe. 
They found all this in Livingston, Scotland. 
A town purpose-built for new industries situated at the heart of 

one of the greatest concentrations of electronic companies in Europe. 
And they found much more. 
They found investment grants of up to 350/o, rent-free periods 

plus European Community assistance. They found Kirkton Campus, a 
high-technology park ready-made to receive them. 

And they found us. 
A Development Corporation that could help them develop at 

every turn and a workforce that was both 
skilful and conscientious. 

In Burr-Brown's words, one whose 
productivity was 'second to none in 
the world'. 

Within a 40 mile radius of 
Livingston they found the support and 
research facilities of six Scottish universities 
and numerous technical colleges. 

Today, Burr-Brown is one of a long 
list of blue chip Livingston residents with 
firm plans for expansion. 

A list that we can offer you every 
incentive to join. 

!TITHE US, send to: C Anne Robins, PO Box 345 
Ole Greenwich, CT 06870 Tel: (203) 629 3496. 
.N 'HE UK and EUROPE, send to: David Balfour, 
Commercial Director, Livingston Development 
Corporation, West Lothian tH54 6QA, Scotland. 
Tel: 0506 414177. 
Prove that Livingston is the most logical location for 
my company. BLOCK LEVERS PLEASE 

Name  

Position 

Company 

Address 

1 

Post Code  1%/£ 

Telephone _ 

MAKE IT IN 
LIVINGSTON 

E14 

l_. .irope's most logical locatio±r] 

Circle 23 on reader service card 



Overnight delivery is only half our legend. 

The other half is quality. At Data 
Translation, we ride herd over the quality of 
everything we make. All Image Processing, 
Array Processing, and Data Acquisition boards 

Image Processing 

Model Resolution 
Real-Time 
Frame Grab 

Real-Time 
Processing Software Price 

DT2851 
Frame Grabber 

012858 
Processor 

512x 512 x8 r/ k' roo 
$2995. 

$1695. 

DT2803 
Frame Grabber 256x256x6 r, so $1495. 

Array Processing 

Model 

FFT• 
1024 Point 

Real 

FFT* 
1024 Point 
Complex 

FFT • 
256x256 
Image 

Software Price 

DT7010 
Floating-Point 
Array Processor 

23ms 41ms 3.9s so° $4995. 

*All execution speeds are real-world, not theoretical, and include overhead times. 

Data Acquisition (24 BoardsTotal) 

Series 
Analog 

I/O 
Digital 
I/O 

12-bit & 
16-bit Throughput Software Price 

DT2801 ao so• se 13.7-27.5kHz Se $295-$2070 

DT2821 so so 8.0 45-250kHz so $1345-$2995 

DT2811 ao so 12-bit 20kHz le $199-$745 

and software for the IBM PC are pre-tested and 
pre-burned in. We deliver products that meet 
our tough quality control standards, making our 
return rate the lowest in the industry. 

So phone us by mid-day for overnight 
delivery. 

After all, why should you wait weeks to 
start important projects when Data Translation 

can have you sitting tall in the saddle 
tomorrow? 

CALL (617) 481-3700. 

To learn more, 
see us in Gold 

Book 1987, or call to 
receive our first-ever 

1987 3-Book Set, includ-
ing 1987 Catalog, Product 

Summary Price List, and 
Applications Handbook. 

DATA TRANSLATION® 
World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 11x 951 646 
European Headquarters: Data Translation Ltd., 13 The Business Centre, Molly Millers Lane, Wokinghem, Berks, RG11 2QZ, England Tlx 84862 (irD) 
International Sales Office: Australia (61) 2-662-4295; Belgium (32) 2-7352135; Canada (416)625-1907; Chile (2) 2-253689; China (408) 727-8222. (86)8-721-4017; Denmark (45)(02) 
187188; England (44) 734-79383; Finland (358)-90-372144; France (33)(1)69-28-01-73; Greece (30) (3) 152-7039, (30)(1) 361-4300: Hong Kong (8S2) 3 318585; India (91) 2-231040; Israel 
(972) 3-324298; Italy (39)2-81821; Japan (81)(3) 502-5550, (81)(3) 375-1551, (81)(3)355-1111; Korea (82) 778-0721; Malaysia (60) 3-36299; Morocco (21)9-30-6949; Netherlands (31) 
70996360; New Zealand (61) 2-662-4295; Norway (47)(02) 559050; Peru (51)(14) 31-8060; Phillipines (63)818-0103; Portugal (351)1545313; Singapore (65) 271-3163; South Africa (27) 
12469221; Spain (34)14558112; Sweden (46)8-7617820; Switzerland (41)17231410, (41) 22360830; Taiwan (86) 2-709-1394; West Germany (49)89809020. 

Data Translation is a registered trademark of Data Translation, Inc. 
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PRODUCTS NEWSLAMAL : 
TELEBIT DESIGNS A 2,400-BAUD MODEM FROM OFF-THE-SHELF PARTS 

Telebit Corp., which threw a fastball at the dial-up modem market with its 
18-Kbaud Trailblazer modem two years ago, is now following up with a 

curve: a design for a 2,400-baud modem that can be built from off-the-shelf, 
second-sourced parts. At the modem's heart is the Texas Instruments Inc. 
320CM10 digital signal processor, programmed in read-only memory with 
basic modem functions from Telebit's Trailblazer architecture. The modem 
supports CCITT V.22bis, 2,400-baud transmission as well as Bell 212A and 
Bell 103 (1,200- and 300-baud) operation. The other two chips are an Intel 
Corp. 80051 microcontroller with source code for mask programming and an 
Oki Semiconductor 6950B analog front end. Together the three chips cost 
about $27, says the Cupertino, Calif., company. The Telebit licensing fee is 
either a $200,000 one-time payment, which includes engineering support; or a 
$25,000 technology-transfer fee plus a $5/unit royalty. I: 

SMC CONTROLLER CUTS CHIP COUNT ON INTERFACE BOARDS FOR IBM MINIS 

Chip counts on boards that link IBM Corp. System/3X minicomputers with 
terminals, peripherals, and networks can be reduced from as many as 

100 to just 12 using Standard Microsystems Corp.'s single-chip controller to 
implement IBM's 5250 Standard. The COM52C50 is fabricated in 3-gm 
CMOS standard cells from the company's application-specific integrated-cir-
cuit library. All its high-speed-related functions are concentrated on-chip, so 
board designers can substitute a $2 chip for a high-speed input-output 
processor costing 10 times as much, says the Hauppauge, N. Y., company. 
Samples are available now. In 100-unit quantities, the device costs $19.50 in 
plastic dual in-line packages. DI 

SOFTWARE CUTS TEST-DEVELOPMENT TIME FOR PROCESSOR BOARDS BY 80% 

Anew high-level language, combined with utilities that automate fault-
isolation programming, promises to trim the time it takes to develop test 

and trouble-shooting programs for typical microprocessor boards from the 
usual 20 to 30 man-weeks down to four to six man-weeks. The software 
comes with John Fluke Mfg. Co.'s new 9100 series of low-cost digital testers. 
The testers also handle functional testing up to 10 MHz and guided fault 
isolation up to 40 MHz. To reduce manual probing during fault isolation, up to 
160 10-MHz lines can be employed with dual-in-line-package clips to stimu-
late and check circuit nodes automatically. Prices range from $21,500 for a 
stand-alone system with a programmer's work station to $9,000 for a test 
station, says the Everett, Wash., company. D 

DEC BOOSTS SPEED AND RESOLUTION ON ITS VAX TERMINALS 

Besides offering five times the speed and twice the resolution of older 
DEC terminals, the newest monochrome and color VAX terminals from 

Digital Equipment Corp. can manage and display two computing sessions 
simultaneously. What's more, they're priced substantially below their prede-
cessors. The new text-and-graphics terminals are the monochrome VT330 
and the full-color VT340. A proprietary VAX layered software utility, called 
SSU and priced at $200, allows dual sessions on a single wire with a VAX 
and an IBM Corp. mainframe, for example—a capability DEC claims is unique. 
The new terminals, which are completely compatible with all earlier DEC 
hardware and software, offer either six screens of text memory or two screens 
of graphics memory to offload the host computer. The VT330 sells for $1,895, 
which is $300 less than its predecessor, the VT240. At $2,795, the VT340 is 
$400 less than the older VT241. Both will be available in volume in May. D 
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_ .. .. PRODUCTS NftsLETTER 

PRIME SUPERMICRO RUNS UNIX AND MS-DOS SIMULTANEOUSLY 

prime Computer Inc. has tapped into the Unix environment with a supermi-
crocomputer that can run character-mode MS-DOS and Unix applications 

at the same time. The EXL 316 turns the trick with Merge 386, a software 
package from Locus Computing Corp., Santa Monica, Calif. Based on Intel 
Corp.'s 80386 microprocessor, the EXL 316 also has an Intel 80186 in its 
asynchronous controller, which means the 80386's 4 million-instructions-per-
second performance at 16 MHz is degraded only slightly—to 3.2 mips—in 
executing Prime's implementation of AT&T Co.'s Unix V.3. With prices starting 
at $23,900, the EXL 316 is price-competitive with other multiuser supermicros, 
but none of them can run MS-DOS and Unix programs simultaneously, says 
the Natick, Mass., company. The EXL 316 will be available in June. Merge 
386 software is separately priced at $1,800. Prime's other computers—with 
the exception of a recently introduced Unix-based graphics work station—use 
the company's Primos operating system. D 

AMIABLE 100-Mbyte WINCHESTER FROM CONNER GETS ALONG WITH ANY PC 

By interfacing a custom gate array with drive logic, Conner Peripherals 
has built a 100-Mbyte (formatted) 31/2 -in. Winchester disk drive that can 

be tailored to a specific host bus interface. The CP3100 normally uses the 
Small Computer Systems Interface and is fully compatible with the SCSI 
Common Command Set. It is also available with the IBM Corp. PC/AT inter-
face, which means the AT needs no interface card. Other interfaces can be 
designed with the custom gate array. The San Jose, Calif., company's new 
drive is voice-coil actuated and employs 2,7 run-length-limited encoding. The 
half-height drive has a 25-ms access time and weighs 2 lb. Priced at $995 in 
OEM quantities ($1,595 for single units), evaluation units are available now. 
Volume shipments begin in the fourth quarter. D 

CHOICES: $595 PER NODE FOR A NETBIOS 1-MBIT/S LAN... 

Telegence Corp.'s Tokenstar 3301 plug-in card turns IBM Corp. Personal 
Computers or compatibles into networked work stations on Telegence's 1-

Mbit/s Tokenstar local-area network using the IBM Netbios industry-standard 
interface. For $595 per node, users can chain together PCs with 3301s by 
interconnecting them with standard twisted-pair telephone cables with modular 
plugs. Or, they can plug the PCs into a Tokenstar network installed on a 
building's telephone wiring. The network transmits data over phone lines 
without interfering with voice calls [Electronics, Jan. 8, 1987, p. 31]. The 3301 
boards are available now from the Westlake Village, Calif., company. I: 

... OR A NONSTANDARD COAXIAL NETWORK THAT'S 3.6 TIMES FASTER 

A3.6-Mbit/s local-area network called Grapevine connects IBM Corp. 
Personal Computers or compatibles for $595 per node—compared with 

$1,600 to $2,600 per node for competing systems that share 11- to 16-disk 
dedicated file servers. The LAN, from Computer Pathways Inc., eliminates file 
servers. Data resident in the PCs is shared instead by means of a proprietary 
real-time multitasking system. The total system—which consists of an adapter 
board, software, and coaxial cable—provides extensive user functions for 
electronic mailboxes, peripheral assignments, and file transfers. Although up 
to 50 PCs can be linked with the system, the Bothell, Wash., company says 
Grapevine is best suited for small, eight-member work groups—the majority of 
network users. Ethernet and IBM Token Ring gateways to larger systems can 
be purchased if needed. Grapevine's range is 4,000 ft using 14/ft RG-59 
television coaxial cable. The product is available now. D 
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This astounding new RTV silicone sealant can be 
tack free in 3 minutes— yet is noncorrosive! 

Its called Sil-Ace. A patented, proven ace-
tone curing mechanism is the secret. You get the 
set up speed and excellent properties of acetoxy 
curing with the safety and unobjectionable odor 
of alkoxy. So no more hour's wait to assure 
proper coating and seal. 

You can choose from over a dozen varieties. 
Tack free time ranges from 3 minutes for 
MIL-A-46146A Sil-Ace (flowable and non-sag) 
to 8 minutes for general purpose flowable. 
There are also flame retardant (UL94 V-1) 
and electrical conducting varieties. All of them 
keep over a year— without refrigeration! 

Yet with all these advantages, Sil-Ace is 
competitively priced. 

You must learn more. 
For full information—and a sample of 

Sil-Ace— write, Shin-Etsu Silicones 
of America, Attn: Todd Brown, 
611 W. 6th St., Los Angeles, 
CA 90017 Better still, 
call now: (800) 544-1745 

• 

• 

Shin-Etsu Silicones 

o 
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For workstations that 
thrive in a multivendor 

HP's powerful family of technical workstations fits 
right in with your present computing resources, as well 
as those added in the future. With industry standard net-
working, operating systems, and languages. Plus hundreds 
of advanced application packages, and performance extras 
to give you the competitive edge in all of your engineering 
and technical activities. 

Our solutions are implemented on one of the indus-
try's largest technical computer and workstation families. 
It consists of the HP Technical Vectra PC, the HP 9000 
series 200/300/500, and the new model 840 Precision 
Architecture Computer. 

Full UNIX System V compatibility. 
HP's technical workstations use AT&T's System V 

UNIX operating system with Berkeley 4.2 enhancements 
and HP improvements. The result is a standard tuned to 
the workstation environment with windowing, real-time 
I/O extensions, graphics, six languages and other extras. 

The networking you need. 
HP offers the networking to unify design, test, manu-

facturing, and technical office automation in your company. 
You'll have ARPA and Berkeley services and TCP/IP on 
Ethernet** and IEEE 802.3 to provide connectivity with 
IBM, DEC, and other vendors' products. 

AI power without special AI machines. 
You get everything you expect in a multipurpose 

workstation, plus the ability to run Artificial Intelligence on 
the same machine. Based on Common Lisp, it lets you 
harness AI power for accelerated software development. 
You can also get premier expert system tools from com-
panies such as Intellicorp and Teluiowledge. 

Wide range of graphics solutions. 
The choice is yours...from low-cost monochrome to 

high-resolution color monitors...from simple report 
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run UNDC systems and 
environment, talk to HP. 

 /MOW 

graphics to 3D solids modeling. There are industry stan-
dards like GKS and ANSI Computer Graphics Virtual 
Device Interface (CG-VDI), to protect your investment 
by making your existing software portable. HP's acceler-
ated graphics solutions are highly modular, so you can 
upgrade whenever you choose. 

Hundreds of application packages. 
Specialized technical applications? No problem. HP's 

application packages include logic and analog CAE, PCB 
CAD, microprocessor software development, 2D design 
and drafting, 3D solids modeling and finite element anal-
ysis, documentation and report generation, and database 
management. New software packages are constantly being 
added for an even larger selection. 

HP—protecting your investment. 
Buying HP's solutions is not only a smart decision 

initially, but it provides the added benefit of lower cost 
of ownership that reflects our commitment to quality and 
service. For more information, call your local HP sales 
office listed in the telephone directory white pages. 

Tap HP's DATA-LINE 
for complete facts...instantly! 

For on-line information 24 hours a day, use your com-
puter, modem, and HP's DATA-LINE. Dial 1-800-367-7646 
(300 or 1200 baud, 7 bits even parity, 1 stop bit). 
In Colorado call 1-800-523-1724. 

'UNIX is a trademark of AT&T. ..Ethernet is a trademark of Xerox Corporation. 
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Nicolet Digital Oscilloscopes Stimulate experiments 
with real-time analog 

waveforms reproduced 
from your actual 
captured data! 

Connected via the GPIB 
interface, the Nicolet Model 

4094 digital oscilloscope 
teamed up with the Nicolet 
Model 42 arbitrary function 

generator provides 
instantaneous waveform 

storage and generation. 

8001356-3090 
or 608/273-5008 

Nicolet Test Instruments Division 

P.O. Box 4288 

5225-2 Verona Road 

Madison, WI 53711-0288 

Incoming signals digitized by Nicolet's high accuracy 12-bit, 10 MHz digitizers 
or high speed 8-bit digitizers allow you to see things you've never seen before. Zoom 
expansion to X256 allows you to see the details in waveforms composed of up to 
16k points. Cursor readout of measurement values, continuously variable pretrigger 
positioning, and built-in disk drives all contribute to Nicolet's tradition of 
measurement power and ease of use. 

Nicolet Programmabl 
Function Generators 

Outgoing signals are accurately generated from the 12-bit by 2k arbit 
waveform memory in the Model 42. Real-time duplication of the captured signal 
can be produced at speeds up to 1 µSec per data point. 

Continuous, triggered, gated, and burst output modes are possible. A unique 
feature, arbitrary sweep, allows you to accurately program the output frequency. 
Standard waveforms (sine, triangle, square, sawtooth, pulse), 10 lap, to 20Vp., 
amplitudes, are all available at speeds up to 4 MHz. 

Nicolet 
"Instruments of Discovery" Circle 30 For More Information 
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SRAM MAKERS CROWD INTO THE 
CACHE-TAG MEMORY NICHE 
THE BIG QUESTION: CHIP SETS OR ONE-CHIP SOLUTIONS? 

DALLAS 

T@Mahe cache-tag chip race has suddenly I picked up speed. With nearly 20 
manufacturers competing hard in static 
random-access-memories, most of them 
are looking for profitable niches. Right 
now, -cache-tag is the most popular one: 
at least 10 of them have chips or are 
planning them. 

"Cache is just now coming into its 
own," says Robert Bailey of Texas In-
struments Inc., which originated cache-
tag integrated circuits in 1980. "With 
microprocessor speeds increasing, mem-
ory is becoming the major bottleneck," 
says Bailey, U. S. logic strategy manag-
er for standard logic circuits at the Dal-
las company. That is the design problem 
TI set out to overcome when it combined 
a static memory array and the logic of a 
comparator in the first cache-tag circuit. 
Now the company is launching a new 

series of 1-µm CMOS cache-tag chips 
(see p. 81) as part of a VLSI logic portfo-
lio. Others are hot on TI's heels, with a 
significant portion of chip sales at stake: 
cache storage represents about a third 
of fast-SRAM shipments. 
"We knew this thing was too good to 

last," says Bailey, reflecting on TI's fast-
vanishing position as the sole producer 
of cache-tag ICs. TI must fend off not 
only the onslaught of new corn-
petitors, but also the advent of 
highly integrated cache control-
lers, which incorporate address-
matching functions with tightly 
coupled interfaces to specific 
32-bit microprocessors. 
The cache-tag function acts 

as a self-initiating directory of 
what data is being held in II 
SRAM-based cache storage. It 
automatically checks incoming 
addresses from host proces-
sors against the data copied in 
cache from slower dynamic 
random-access main memory. 
These specialized address-
matching memories can boost 
system throughput by offload- • 
ing overhead from a busy host. 

Silicon integrators now must • 
decide how much, and how PATRIARCH. Texas Instruments' TACT2150 is 
quickly, cache circuitry should fabricated in its 1-pm CMOS technology. 

be squeezed onto a single IC. Products 
planned for later this year run the gamut 
of possibilities, as chip merchants antici-
pate cache's move into high-volume per-
sonal computers, thanks to 32-bit micro-
processors that rev at more than 20 MHz. 
The result is a strategic jumble. Solu-

tions range from relatively simple cache-
tag devices to chip sets and highly inte-
grated cache controllers. Some companies 
favor what TI's Bailey terms "generic" 
chips, those not tightly tied to a micro-
processor or system-bus architecture. 
Others axe designing around Intel Corp.'s 
popular 32-bit 80386 microprocessor. 
These diverse system-cache architec-

tures are making it difficult for chip 
makers to clearly identify high-volume 
configurations, notes Curt Wyman, Mo-
torola Inc.'s SRAM marketing manager. 
"We are expecting a shakeout in the 
features area, and standards will 
evolve," he says. 
cErnrio FASTER. So chip makers are 
hustling to get a leg up. For example, 
TI is redoing its widely used n-channel 
cache-tag design (512 by 9 bits) in 1-gm 
CMOS, speeding up the part to 20 ns 
from 35 ns. The result is the 
TACT2150, priced at $16.20 each in 
10,000-piece orders. Bailey expects to 
see 15-ns speeds by year's end 

By June, TI will also offer samples of 
new 1-Kbit-by-12-bit and 2-Kbit-by-9-bit 
CMOS cache-tag chips. Like other com-
panies, TI is planning system-specific 
cache controllers, and it is likely to place 
cache-tag functions into its 1-j.tm CMOS 
standard-cell library. 
At Motorola in Austin, Texas, MOS-

memory managers are planning a new 
line of cache-tag SRAMs by the begin-
ning of next year, one matching the 22-
pin MK41H68 4-Kbit-by-4-bit design in-
troduced by Thomson Components-Mos-
tek Corp. [Electronics, Jan. 22, 1987, 
p. 102]. Motorola's 24-pin design will con-
tain a bit-set/bit-clear write feature that 
will allow individual bit manipulation 
without the need for a complete read-
modify-write operation. 
But other companies are not willing 

to wait patiently. They are hoping to get 
a head start, especially in playing off 
the popularity of the Intel 80386 proces-
sor. Intel itself plans to ship in the sec-
ond half of the year a high-performance 
32-bit cache controller tightly coupled to 
its microprocessor. The 132-pin 82385 
contains not only the cache-tag function 
but a "posted write-through" feature 
that uses on-board buffers to make in-
formation immediately available to an 
80386 system bus. 

Intel's plans have led Inmos 

the first of a family 

Corp. to tightly couple the 
80386 to a cache-storage chip 
set now in the works. "We 
were working on a cache chip 
set before Intel made its plans 
known," says Don Carrigan, 
director of memory marketing 
at Inmos, Colorado Springs. 
"Intel's move certainly influ-
enced us in the area of wheth-
er or not to go generic, or [to 
design] one for the Motorola 
68020 or the Intel 80386." In-
mos plans to roll out early 
next year a 68-pin controller 
that will have an 8-bit-wide 
cache-tag function on-chip and 
support for a four-way associa-
tive organization. 
The firm is also designing a 

cache-oriented data RAM that 
will have extra interface logic to 
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work quickly with the Inmos controller or 
others, such as the Intel chip. Carrigan 
expects the company's next step will be 
integration of data array onto the control-
ler for a monolithic cache chip. 
Cypress Semiconductor Corp. in San 

Jose, Calif., plans to support a number of 
microprocessor families and large cache 
configurations with a set to be intro-
duced later this year. Dane Elliot, appli-
cations manager, believes the best ap-
proach to cache architectures will be "a 
building-block approach for a long time. 
The company that tries to get it down to 
one chip is going to lose flexibility." 

TTL COMPETITOR. Advanced Micro Devices 
is entering the fray with its Am93469. 

The wave of new cache-tag chips is 
not confined to the CMOS world. Ad-
vanced Micro Devices Inc. of Sunnyvale, 
Calif., plans to start volume deliveries 
of emitter-coupled-logic 512-by-9-bit 
cache-tag buffers in June. Robert Sykes, 
marketing manager for bipolar RAMs, 
says AMD's IMOX-III process will be 
used to make 20-ns parts with TTL-com-
patible input-ouput buffers, which he 
says is "the correct speed to be used for 
many of the 32-bit microprocessors and 
many new telecom networking applica-
tions." Two ECL-compatible parts—the 
Am10469 and 100469—will be even fast-
er at 9.5 ns. 

Meanwhile, the companies that al-
ready have cache-tag chips on the mar-
ket are finding prices under siege. For 
example, Integrated Device Technology 
introduced in December the IDT7174 8-
Kbit-by-8-bit cache tag at a price of 
$51.75 each in lots of 100. It's now sell-
ing for $25.80. Industry watchers expect 
pricing pressures to increase as the 
competition grows. -J. Robert Lineback 

CAREERS 

INFLATION CONTINUES TO 
CUT INTO EE PAY GAINS 
NEW YORK 

Engineering salaries have risen 280% 
since 1972, but the news isn't all 

that good. According to a new report on 
salaries and fringe benefits by the Insti-
tute of Electrical and Electronics Engi-
neers, inflation has taken its toll. The 
$53,900 earned by the average IEEE 
member today is worth a scant 2% more 
than the $19,200 he was paid in 1972. 
The 1987 IEEE Salary and Fringe 

Benefit Survey is the eighth edition of 
the study that the institute has been 
conducting every two years, except for 
a three-year break between the first 
two. The statistical data were analyzed 
by Number Crunchers Inc. of Takoma 
Park, Md. The numbers came from 
questionnaires that were returned by 
12,669 engineers—roughly 8% of the 
IEEE's membership. 
The report also sheds light on a num-

ber of other salary-related issues. The 
data show that women, minorities, and 
government employees earn significant-
ly less than the typical IEEE member— 
a white male between age 30 and 49 
employed in the private sector. Top-paid 
government engineers can expect at 
least 25% less than what they could 
earn in the private sector. 

Self-employed engineers earn more 
than full-time salaried workers. And 
with the rise in double-income house-
holds, fewer people are taking advan-
tage of health and other benefits avail-
able to them, probably because their 
spouse's employer offers a more attrac-
tive benefit program. 
The report closely analyzes the factors 

that contribute to how much an engineer 
earns, including gender, education, expe-
rience, and the size company he works 
for. What it found, says Victoria Al-
bright, vice president of Number Crunch-
ers, is that women earn, on the average, 
$2,300 less than similarly qualified men 
doing the same job. It also found that 
whites—whether male or female—earn 
roughly $1,300 more than minorities with 
identical backgrounds, educations, or 
work histories, and that veterans of the 
armed forces earn almost $1,000 less 
than nonveterans. Government employ-
ees earn less than those working in in-
dustry by as much as $12,000. 
THE RIGHT ROSS. The engineers making 
the most money are self-employed, Al-
bright says. Their annual income can 
range up to $300,000, with the median 
income being $63,500. That's much high-
er than the $50,000 median for those in 
full-time jobs. But those figures can be 
misleading, because self-employed indi-
viduals must pay for their own benefits. 
Also, more than 70% of them claim that 
they work more than six hours of over-
time a week-11% say they work 16 to 
20 overtime hours weekly. 

Regardless, Albright says many more 
engineers are likely to consider self-em-
ployment, especially as more and more 
companies offer lucrative incentives for 
early retirement. These engineers can 
then go out and cash in on their experi-
ence, Albright says, pointing out that 
there are now more than 3,500 "techni-
cally retired engineers who are working 
full time," and half of them are younger 
than 62. -Tobias Naegele 

MANUFACTURING 

CHEMICAL DEPOSITION GETS 
AN EXPLOSIVE NEW ENTRY 
SANTA CLARA, CALIF. 
"make a market that was worth $200 
• million last year, is expected to 

reach $560 million worldwide by 1991, 
and has no clear leader. Add a manufac-
turer that is determined to seize control 
with an innovative entry. The result 
could be explosive. 
The market is the one for chemical-

vapor-deposition equipment used to 
make integrated circuits. The manufac-
turer is Applied Materials Inc., whose 
vice president, James Bagley, predicts 
that the Santa Clara, Calif., company 
will grab the better part of that market 

with its Precision 5000 CVD system. 
Bagley says that Applied Materials al-

ready has commitments to buy the 
$750,000 machine from 10 companies in 
the U. S., Japan, and Europe. What is 
causing the 5000's popularity is its abili-
ty to handle both low-temperature ox-
ides and plasma nitride, something no 
other machine can do. These two appli-
cations, which dominate today's CVD 
market, should account for 60% of this 
business in five years. 
The new machine will be even more 

versatile next year. Bagley says the 
company is working on a modification 
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that will enable the system to do refac-
tory CVD, which will account for anoth-
er 25% of the market in 1991. 

Also, the 5000 shines where conven-
tional CVD systems fall short: in con-
trolling particulates, uniformity, and 
conformality in such operations as pas-
sivation, doped interlevel dielectrics, and 
conformal films, says David Wang, the 
company's vice president of marketing 
and technology. 
And he emphasizes that in the vital 

area of intermetal dielectrics, one of the 
cornerstones of the next generation of 
multimetal-level devices, today's vapor-de-
position systems create a critical bottle-
neck with as many as seven steps spread 
over multiple machines. The 5000 unclogs 
the process and eliminates all the difficul-
ties associated with low-temperature di-
electrics and does it with an elegant sin-
gle-wafer, multichamber approach. Partic-
ulates are taken care of by a self-cleaning 
system in each chamber. 
The heart of the new CVD system is its 

loadlock chamber. There, a robot arm and 
storage elevator take incoming wafers 
from cassettes and route the wafers to 
two (expandable to four) completely inde-
pendent process chambers where differ-

FILLED. The 5000 fills 1-pm spaces without 
voids, providing a favorable topography. 

ent steps may be completed without 
pumping down the loadlock chamber, a 
time-consuming operation. For example, 
two- or threestep jobs can be performed 
within the chambers: 1-1.1,m spaces can be 
filled without leaving any voids, confor-

mal film can be deposited without cusp-
ing, and topography and profile of the 
deposited film can be controlled with in 
situ etchback. 
Extreme care is taken to minimize par-

ticulate generation. Every wafer is 
cleaned automatically by a plasma pro-
cess in each chamber that takes about a 
minute. A loadlock protects the chambers 
from atmospheric contamination, while a 
surface-controlled reaction minimizes pro-
cess-generated particles. 
AUTOMATED. The system is completely 
automated, with all wafer-handling and 
control systems incorporated into a cen-
tralized mainframe. Push-button operator 
commands are limited to Go, Stop, Load, 
and Unload. Programming is done on a 
control screen with a light pen or directly 
from a host computer. 
Another striking feature of the 5000, 

one that promises to increase productivity, 
is its self-cleaning capability. This should 
limit down time for maintenance to about 
10%; present-day CVDs must be turned 
off for cleaning about 40% of the time. 
Also, Applied Materials has made a major 
effort to increase reliability by designing 
each module for a system mean time be-
tween failure of 500 hours.—.Jerry Lyman 

COMMUNICATIONS 

JETLINERS TO GET SATELLITE ANTENNAS 
LONDON 

By early next year, the International 
Maritime Satellite Organization ex-

pects to be doing for planes flying over 
oceans what it has long been doing for 
ships sailing on them: offer satellite 
channels in the L and C bands for voice 
and data communications. And to make 
sure all the crucial technology will be 
there to get the service on the air, Lon-
don-based Inmarsat has funneled some 
$3.2 million in development money to 
three antenna makers and an avionics-
package supplier. The aim is to ensure 
that airlines will have antennas that will 
get the messages through without cre-
ating drag that will slow down 
the planes. 
Inmarsat has two companies 

working on electronically steered 
phased-array antennas: Racal An-
tennas Ltd. of Southhampton, 
UK, and Ball Corp.'s Aerospace 
Systems Division in Boulder, Colo. 
And for anyone who wants a 
more shipshape solution with a 
mechanically steered platform, 
the agency is backing a develop-
ment at E-Systems Inc., Green-
ville, Texas. Rockwell Internation-
al's Commercial Electronics Divi-
sion, Dallas, is developing the as-
sociated avionics gear. 

Racal figures that a small fin 

atop the fusetge would be the slickest 
way to retrofit an antenna to an airlin-
er. "It's the most flexible and reliable 
arrangement," maintains Derek Hender-
son, the firm's commercial director. 
-You don't need keyhole antennas to 
get coverage ahead and to the rear." 
To achieve the required coverage, Ra-

cal puts five independent dipole arrays 
inside its fin, which measures 30 in. 
long, 8 in. wide, and 15 in. high (see 
figure). Gain over 85% of the coverage 
zone is 12 dB, and 9 dB for 95% cover-
age; there are no blind spots. 

Racal plans to have prototypes on two 
British Airways Boeing 747s by the end 

RADIATING 
ARRAYS 

CABLE BUNDLE 

- 
RADIATING ARRAY 

TAKE FIVE. Racal's satcom antenna for aircraft 
phased arrays tucked inside an aerodynamic fin. 

of the year. For these two, part of an 
experimental transatlantic passenger 
telephone service that the airline will op-
erat,e with British Telecom Internation-
al, the receiving and transmitting anten-
nas will be mounted in separate fins. 
The single-fin version will be installed 
aboard a third 747 in April 1988. 

Foregoing fins, Ball packaged its 16-
element antenna arrays into two curved 
panels mounted on opposite sides of the 
fuselage at a 45° elevation. The panels, 
only Y4 in. thick, measure 32 in. long by 
16 in. wide. Driving the arrays are p-i-n 
diode phase shifters that are mounted 
just inside the aircraft skin to hold down 

  transmission losses between the 
drivers and the dipoles themselves. 

Ball successfully tested a proto-
type low-gain array in 1985 and 
expects to have its first high-gain 
antennas installed in a commercial 
airliner this year. 
As for E-Systems, its engineers 

are convinced that mechanically 
steered antennas outperform elec-
tronically steered phase arrays. 
"We can get 13.5-dB gain over the 
full 360° range at elevation —30 to 
+90," says Donald E. Schrader, 
the firm's director of nonmilitary 

  programs. "You can't get that 
has five with electronic steering," he main-

tains. —Arthur L Erikson 
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DEVELOPMENT SYSTEMS 

NOW IT'S EASY TO DEBUG SCSI SYSTEMS 
MILPITAS, CALIF. 

F out of five microcomputer 
I— and minicomputer manufac-
turers either use or plan to use 
the Small Computer System In-
terface, but until recently comput-
er makers have had no easy way 
of determining whether host 
adapters, controllers, and peri-
pherals are mutually compatible. 
Now Adaptec Inc. has come up 
with a way to make sure that in-
telligent peripherals conforming 
to the SCSI standard will operate 
reliably when they're all connect-
ed to a host. 
SCSI enables a microprocessor 

to operate with low overhead by 
commanding intelligent peripher-
als to handle such operations as trans-
ferring and copying data files among 
themselves. However, system-design 
teams that have tried it with different 
types of peripherals have spent up to 
five man-years devising and running 
tests to verify that the peripherals can 
work reliably, says William A. Horton. 
director of the Milpitas, Calif., compa-
ny's development systems operation. He 
is also a member of the American Na-
tional Standards Institute committee 
ANSI X3.131 that is responsible for the 
standard. 
SCSI PIONEER. Horton says the new 
Adaptec development system, the SDS-2, 
integrates design and test tools that the 
company initially developed for its own 
use. The company has been something of 
a SCSI pioneer. Two founders—Laurence 
B. Boucher, chairman and chief execu-
tive officer, and Bernard G. Nieman, sys-
tems vice president—headed develop-
ment of the original SCSI design in 1979 
at defunct Shugart Associates. Adaptec 
also helped launch the interface in 1981 
by producing some of the first peripher-
al-control chips and boards, though it still 
gets most of its revenues ($51.5 million 
last year) from other products. 
Although the interface has been stan-

dardized since then, a new system de-
sign needs from 1,000 to 10,000 trial 
runs because of the interface's flexibili-
ty and the way peripheral manufactur-
ers have used the leeway, Horton says. 
For instance, some 90% of all disk-drive 
commands come from a common com-
mand set for random-access devices, but 
drive manufacturers can choose differ-
ent command combinations, implement 
the standard commands differently, and 
add vendor-unique commands. 
The SDS-2 automates those trial runs 

as it performs both the logic functions, 
called the initiator and target functions, 
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SETUP. The Adaptec SDS-2's menu for setting 
logic-analysis tests through the SDS-100 tester. 

up special 

that are needed to emulate the whole sys-
tem. It follows the year-old SDS-1, Map-
tee's first SCSI development system, 
which can perform only the initiator func-
tion. The functions handle transactions 
among host adapters and peripheral-con-
trol units. Moreover, says Horton, the 
SDS-2 "provides for hostile device emula-
tion. Hostile l's create parity errors once 
in a while, or move through bus phases in 
an unexpected order, or put out impossi-
ble but legal sequences. If you are emu-
lating a target, for instance, you don't 
want to be a nice target—you want to- try 
to mess up the host." 
The system also automates debugging 

and verification tests and serves as a 
standardized interface system. With 
these capabilities, system designers can 
either develop and debug complete inter-
face systems, or verify that off-the-shelf 
adapters, controllers, and peripherals 
are compatible with each other, as well 
as with the standard, Horton says. 
Adaptec will also introduce on May 4 

a low-cost test system and a logic ana-
lyzer that works with the SDS-2 as well 

as the SDS-1 or the SDS-100 tes-
ter. The systems, which operate 
at data rates to 1.8 megabytes per 
second, are based on the IBM 
Corp. PC/XT computer. 
With the SDS-2, which costs 

$19,500 including the PC/XT, de-
signers can start with a program-
mable adapter and a menu-driven 
library of more than 250 test 
functions. It has an interactive 
mode for initial debugging ses-
sions and a programmatic mode 
for setting up lengthy, design-ver-
ification tests. "For instance, one 
of our verification tests runs all 
night, prints out results of each 
test, and ends with a pass/fail 
statement," Horton says. There 

are also two target-emulation modes, 
one in which the system designer con-
trols test environments and another for 
testing whether the system can properly 
execute such commands as the standard 
SCSI copy command. 
LOW-COST TESTER. Tests programmed 
with the SDS-2 can also be executed on 
the SDS-100, which also can be used as 
a low-cost, programmable tester for in-
coming inspection of peripherals and for 
other manufacturing and maintenance 
tests. Horton says a typical disk drive 
can be inspected with only four tests: 
write, read, and compare 1,000 data 
blocks; random write, read, and com-
pare; arbitration test; and parity error-
detection test. 
The operator makes only one key-

stroke to start a test, and then the tes-
ter displays transactions and displays or 
prints results. The $5,500 price includes 
an adapter board and a software pack-
age, but not the PC AT. Also menu-driv-
en, the package includes a library of 
more than 50 preprogrammed test func-
tions. -George Sideris 

POWER SUPPLIES 

LOOK OUT YANKS! 
HERE COME THE BRITISH 
LONDON 

T@Mahe British are coming, and this time I their objective is U. S. power-supply 
makers. One attacker is especially well-
armed: the Dowty Group plc is one of 
the UK's largest suppliers of electronic 
systems. It is going after American 
companies on their home ground: the 
$1.84 billion U. S. power-supply market. 
On another front, tiny Pascall Electron-
ics Ltd. wants to shove the Yanks out of 

a British niche they have long dominat-
ed: the $84 million defense power-supply 
market. 
Dowty is an 00 million company, 

with almost half of its sales in the U. S. 
But it only recently entered the U. S. 
power-supply market, through a subsid-
iary, Dowty Power Supplies Vermont. 
Now it has combined its four European 
power-supply divisions and the Vermont 
operation to form a new company, 
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The success of Vitesses venture into off-/he-shelf IS! GaAs parts depends in 
large part on Ms proprietary sit:Cm-like fabrication process. 

RETAIL 
GaAs. 

Vitesse goes commercial with 
GaAs LSI bit-slice family. 

id The era of off-the-shelf LSI gallium 
arsenide chips is coming, and engineers 

will not have to wait long to begin design-

ing these parts into systems. Vitesse Elec-

tronics Corp. is launching GaAs versions of 

three Advanced Micro Devices parts, plus a 

novel 1-K-by-4-bit static RAM. 

Vitesse's announcement constitutes the 

first commercial availability of LSI logic in 

gallium arsenide. Further, if the company 

lives up to its announced delivery schedule, 

it may also be the first U.S. company to 

begin volume production of GaAs LSI logic, 

commercial or otherwise. However, other 

companies are also planning GaAs parts, 

and next year should see a flood of similar 

LSI products... e7 
Excerpted from an exclusive article 
in the September 18, 1986 issue 

Mg Electronics 
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NEC NEWSCOPE 

"NEXTAR" MINI EARTH STATION NETWORK. 

private Ku-band satellite commu-
nications networks using mini 
earth stations on customer prem-

ises are poised to take off in the US. 
Our advanced mini earth station 

networking system "NEXTAR" offers 
unprecedented flexibility for trans-
action-oriented businesses typically 
using POS, ECR and ATM systems. 
The NEXTAR provides interactive 

data communications between a 
central hub and many widely-dis-
persed remote mini earth stations 

in a "star" network topology. Our ex-
clusive Adaptive Assignment TDMA 
system automatically assigns the 
best pathway for each data message 
to minimize response time for short 
interactive messages and increase 
throughput during long batch trans-
mission. NECTAR transparently 
interconnects existing remote ter-
minals and the host's front-end 
processor thanks to its intelligent 
network features. 

The mini earth station, a 1.2 or 1.8m 

antenna with an integral RFpackage 
and compact indoor unit, takes less 
than a workday to install. Site selec-
tion and licensing are also simplified 
with the Ku-band. The central hub 
station with comprehensive monitor-
ing, control and diagnostic capabili-
ties can be located adjacent to a 
data center or at a shared site. 

The NEXTAR network can be 
custom-tailored to a user's exacting 
needs—data rates from 75bps to 
56Kbps plus voice and video capa-
bility. It eliminates the wasted trans-
mission capacity and high cost of 
traditional alternatives. 
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NUMBER 137 

1.3-MICRON 

OEICs FOR 

GIGA-BIT LINKS. 

5 cientists at the NEC Optoelec-
tronics Research Laboratory 
have successfully tested 

the world's first optoelectronic ICs 
to operate in the 1.3µm band at data 
rates of 1.2Gbps. 
The optical transmitter and 

receiver chip pair set records of 
a 12-km communication at 1.2Gbps 
with a 7.7dB margin, and 22-km 
transmission at 565Mbps with a 9.9dB 
margin in the experiment using 
a single-mode fiber. 
The new light-emitting chip incor-

porates al.31.an DC-PBH(double-chan-
nel planar buried heterostructure) 
laser diode and three InGaAsP/InP 
hetero-junction bipolar transistors on 
the same InP substrate. Modulation 
up to 2Gbps is possible in NRZ mode. 
A peak output of 20mW was marked 
at 1Gbps. 

The optical receiver integrates a 
PIN photo diode and three low-noise 
InGaAsP junction FETs on a single 
chip for sensitivity of —14dBm at 
1.2Gbps. 

NEC's new OEIC pair will be 
the ideal workhorse in medium- or 
short-distance ultra-high speed links 
including LANs, local subscriber 
loops and interconnections of com-
puters and peripherals because 
it promises much lower cost and 
smaller size than prevalent discrete 
devices. 
These OEIC devices will reach 

the market within a few years. 

NEAX61 NOW 

IN SERVICE AT 

1,002 EXCHANGES. 

o ur NEAX61 digital switching system continues to play a 
key role in the phenomenal 

gialiE Ste e et 
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Miff 

expansion of digital networks around 
the world. 

Since its implementation in 1979 
the NEAX61 has captured the attention 
of telecommunications administra-
tors globewide for its sophisticated 
modular hardware and software, 
advanced service features, and full 
operation and maintenance support. 

Today there are NEAX61 switches 
in service at 1,002 exchanges in 
37 nations—more than 5 million 
equivalent subscriber lines in 
all. With recent orders from 
New Zealand (400,000 lines), 
Hong Kong (600,000 lines) and 

Venezuela (330,000 lines) the 
aggregate or-
ders received 
now exceeds 
10 million 
equivalent 
subscriber 
lines. 

NEC OPTICAL REPEATERS GO 

TRANSPACIFIC AND SUBMARINE. 

The trend in transoceanic 
submarine cable systems is un-
deniably "optical". The use of 

fiber optic transmission technology 
increases capacity, extends repeater 
span and ensures compatibility with 
land-based digital networks. 

Under a contract awarded by 
KDD, Japan's leading international 
telecommunications network, NEC 
is manufacturing optical submers-
ible repeaters and optical terminal 
equipment for the third Trans-Pacific 
Cable (TPC-3) which will link Hawaü 
and Japan with a branch to Guam. 

Visit our C&C SHOWCASE SOUTH, May 6 and 7in Atlanta. 
Call (404)668-7347 for your invitation. 

The TPC-3, to be completed in 
1988 and owned by 22 telephone 
operating companies in 10 countries, 
will have two 280Mbps systems, offer-
ing a total capacity equivalent to7,560 
telephone channels—a dramatic in-
crease from 138 channels with TPC-1 
and 845 channels with TPC-2. 

Incorporating our 1.3iim DC-PBH 
(double-channel planar buried heter-
ostnicture) laser diodes and newly-
developed high-speed monolithic ICs, 
the optical repeaters are designed to 
maintain high reliability on the ocean 
floor at a depth up to 8,000 meters. 

NEC 



Dowty Power Supply Conversion Ltd. 
And it is shopping for a U. S. power-
supply manufacturer. "When each divi-
sion was operating on its own, they 
were finding it difficult to fund substan-
tial development projects and support 
the export market. The group company 
can now shoulder the cost of the over-
seas sales effort," says Nigel Mattinson, 
managing director and chief executive 
of the new company, in Salisbury. 
To bolster its product line, Dowty is 

looking for a U. S. maker of avionic 
power supplies, he says. "We already do 
make some that are used by other 
Dowty companies, but we have no sig-
nificant presence." 

Meanwhile, Dowty has been selling 
power supplies in the U. S. for 18 months 
and reports some success. The company 
grossed $38 million in power supplies last 
year, $2.5 million of that in the U. S. It 
will soon start delivering 10,000 high-volt-
age supplies a month to a "major U. S. 
high-technology company" that Mattinson 
won't name. He says, "We are now begin-
ning to be known [in the U. S.] as a sup-
plier of custom power supplies." He adds 
that he expects U. S. sales to reach $35 
million within two years. 
One of the company's biggest custom-

ers is IBM Corp., for which it makes the 
power supplies for the Personal Com-

MATTINSON: Dowty's power-supply sales in 
the U. S. will reach $35 million in two years. 

puter model sold in the UK. "We don't 
want to become totally reliant on IBM, 
so we are sticking to their UK sales," 
Mattinson says. 

While Dowty is attacking U. S. manu-
facturers on their own soil, Pascall, a $3 
million components maker on the Isle of 
Wight, is trying to kick the U.S. out of 
the UK defense market. With no UK 
company able to produce supplies that are 

small enough and reliable enough at a 
wide range of temperatures to satisfy 
military specifications, most of the 30- and 
50-W do-to-dc converters in UK military 
electronics systems come from the U. S. 
HOT AND COLD. Pascall's supplies are 
designed to work in the high tempera-
tures next to an airplane engine as well 
as the freezing cold of the plane's ex-
tremities. Called Powermite, the con-
verters operate at 30 and 50 W between 
-55°C and +100°C. The firm has shrunk 
the devices by using newer ferrite mate-
rials, smaller coils, and, most important-
ly, surface-mount technology. They cost 
$650 to $1,100, compared with about 
$1,600 for the U. S. products. 
The converters are also the smallest 

available from a UK supplier. A compa-
ny spokesman points out that although 
some of the U. S. supplies are smaller to 
begin with, components added to meet 
the military radio-frequency-interference 
specifications make them bigger. 

Pascal] will start selling in Europe ear-
ly next year. If it is successful, the U. S. 
is next. Unfavorable exchange rates 
could make it difficult to compete on 
price in the U. S. But because the size of 
orders in the U. S. tend to be larger, 
Pascall will probably be able to reduce 
the price enough to be competitive, the 
spokesman says. -Steve Rogerson 

SPEECH PROCESSING 

COMING: A SYSTEM FOR REAL-TIME DIALOG 
MUNICH 

For computer makers, the ultimate 
talk show would be a machine that 

could listen to its user, "understand" 
the query, and then answer right back. 
No one yet has made such a machine, of 
course, but a Dutch-German group has 
started to move in that direction. It has 
put together an experimental dialog sys-
tem—Spicos 1—that gives spoken an-
swers to questions and instructions put 
to it in continuous human speech. 

Spicos 1, to be sure, has its limits. It 

TALKATIVE. The Spicos dialog system understands fluent, 
continuous speech and replies to the speaker. 

has a limited vocabulary, roughly 1,000 
words. Questions put to it must match 
the patterns of some 200 characteristic 
sentences. The system is speaker-depen-
dent—that is, it must be "trained" to 
recognize the voices of specific opera-
tors. Above all, it is slow, taking five 
minutes to analyze each word in a que-
ry, go through its files, and formulate 
answers. But a system that works in 
close to real time isn't far off. 
Even so, Spicos 1 goes well beyond 

the capabilities of commercial speech-
recognition equipment now 
on the market or close to it. 
Some of this gear offers vo-
cabularies as high as D,000 
words, but the words must in 
most cases be uttered one at 
a time; the systems can't rec-
ognize them as sentences. 
The Dutch-German system, 
by contrast, swallows whole 
sentences, a considerably 
more difficult task—so much 
so that commercial versions 
of Spicos won't be in sight 
until the 1990s. 

Spicos 1 is the fruit of a 
three-year, million effort 
by Siemens AG in Munich, 

Philips GmbH in Hamburg, and the In-
stitute for Perception Research, or IPO, 
in Eindhoven, the Netherlands ("Spicos" 
stands for Siemens/Philips/IPO Contin-
uous Speech). Demonstration models 
have been built at Munich, Hamburg, 
and Eindhoven. 
The models are programmed to recog-

nize and interpret German words com-
monly heard in engineering and office 
environments. In theory, the system can 
cope with up to 1.5 trillion different 
questions and replies, says Manfred 
Lang, senior director and head of the 
Signal Processing Department at Sie-
mens's Central Research Laboratories 
in Munich. That is the estimated number 
of combinations possible with the 1,000 
words stored in a data bank and the 
characteristic sentence structures the 
system understands (for example, sen-
tences starting with what, when, where, 
or how, and preferably having no com-
plex clauses). 
INTERPRETER. Spicos has enough lin-
guistic talent not only to understand the 
literal meaning of words but also to in-
terpret ambiguous words and sentences. 
For example, from the context of a sen-
tence, it can determine the correct dif-
ferent meaning for, say, "paper"-
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whether it's a noun denoting a piece of 
paper, a dissertation, a newspaper, or a 
verb meaning to "paper" over. 

Spicos first acoustically analyzes, 
word for word, a question spoken to it 
through a microphone. It then feeds 
each word to a syntax module that rec-
ognizes whether the word is a verb, 
noun, preposition, or another part of 
speech. Supporting the word-recognition 
process are a German pronunciation dic-
tionary and a language model that rep-
resents the structure of the 200-odd 
characteristic sentences in the form of a 
network. 

Next, the system compares the acous-
tic characteristics of the spoken words 
with reference patterns. Then, using 
statistical methods, a semantics module 

generates word-and-sentence hypothe-
ses, which are fed to a linguistic-analy-
sis module. That module generates 
grammatically correct sentence struc-
tures. These are transformed into se-
mantic trees to determine the meaning 
of a sentence. 
MATHSPEAK. A dialog module deter-
mines what type of sentence is involved 
and formulates an answer in mathemati-
cal form. The answer is transformed 
into an understandable sentence, which 
can be displayed on a screen or fed to a 
speech-synthesis module and played on 
a loudspeaker. 
The Spicos 1 demonstration model 

uses a VAX 11-780 computer from Digi-
tal Equipment Corp. Together with Sie-
mens and Philips peripherals, it controls 

all processes involved in speech analy-
sis, data-bank search, and speech digiti-
zation and synthesis. The various mod-
ules are implemented in software. 
Future work by the Philips/Siemens/ 

IPO team of physicists, linguists, and 
computer scientists is aimed at a system 
that understands English, can ask coun-
ter-questions, and can understand any-
one who speaks to it, not just the people 
whose voices it recognizes. The effort is 
sponsored by the Dutch Economics Min-
istry and West Germany's Ministry for 
Research and Technology. 
Another goal is real-time dialog. A big 

step, Lang says, will come from high-
speed signal processors that are expect-
ed to come on the market soon. 

-John Gosch 

DISPLAYS 

HOW STC IS BOOSTING LCD RESOLUTION 
HARLOW, ENGLAND 

ABritish company, STC Technology 
Ltd., has developed a liquid-crystal 

material that it says will yield displays 
offering exceptional sharpness, higher 
resolution, and a viewing angle of virtu-
ally 180°. The key to the sharpness and 
the high resolution is that the material 
is stable in both the transparent and 
opaque states. And the wide viewing an-
gle—some 20° better than the best re-
ported up to now—is the result of 
achieving contrast through scattering 
rather than through polarization. 
The stability of the new material, 

which is in the LC family classified as 
smectic A, means it does not need re-
freshing after every 200 or so lines as is 
common with conventional, unstable, 
LCDs, a requirement that makes it im-
practical to have a large number of 
lines. But with the STC material, there 
is theoretically no limit to the number of 
lines. This permits a choice between a 
large screen or a smaller one with the 
same number of lines closer together to 
improve resolution. Initial plans 
are for the latter: screens with 
more than 1,000 closely spaced 
lines, says STC. 
At least one expert who has 

seen a demonstration of the panel 
reports that the quality of the pic-
ture is uncommonly high. "It's 
more like looking at a piece of 
paper than at a display," says Pe-
ter Batchelor, who is principal en-
gineer at the British Department 
of Trade and Industry. 
The displays will be aimed at 

the high-end market for use in 
such systems as projectors for 
business conferencing, desktop 
publishing, and educational work 
stations. STC is particularly high 

on one application: in an overhead pro-
jector that would be driven by a comput-
er. The company has not yet set a price 
for completed panels, but says that they 
will compete with standard monochrome 
cathode-ray-tube displays. 
Samples of the material, based on cy-

ano-biphenyls, are available from STC in 
Harlow. But production units will come 
from a joint-venture company, Image 
Displays Ltd., when its factory in Cam-
bridge is completed next year [Electron-
ics, April 16, 1987, p. 53]. STC formed 
the joint venture with Alcatel NV of 
Holland and venture capitalists. 
Other LC materials change states by 

polarizing the molecules. But with STC's 
material, the job is done by aligning or 
scrambling them with the application of 
a high or low frequency to each pixel. A 
high of about 2 kHz aligns the crystals 
and makes the screen transparent, and 
a low of about 100 Hz scatters them and 
makes the screen opaque. 
Dopants and redox agents are added 

to the cyano-biphenyl material to facili-

WIDE SCREEN. New liquid-crystal display from STC has on-
screen memory and a viewing angle of virtually 180°. 

tate dynamic scattering. The liquid crys-
tal must also be doped with an ionic 
material whose mobility along the direc-
tion of the smectic layers is greater 
than its mobility through them. The re-
sult, as in nematic dynamic scattering, 
is that scattering becomes increasingly 
difficult as the frequency of the applied 
field goes up. Above about 1 kHz, scat-
tering stops. 
The cyano-biphenyl material needs no 

refresh current because below a certain 
temperature that is well above room 
temperature, the material is in its stable 
scattered state—unless voltage is ap-
plied. This state can be induced by 
short-duration monopolar or bipolar 
pulses, according to the company. 
SCREEN BLANKING. The screen is first 
blanked by scattering the crystals in all 
the pixels. Information is then scanned 
onto the screen a layer at a time. When 
a scan is finished, the row and column 
voltages fall to zero, since no voltage is 
needed to maintain the information. 
Blanking not only can be done on the 

whole screen but also on any 
number of individual rows. It 
takes about 40 ms for a full 
blanking. The scanning voltage is 
applied to the rows and a differ-
ent voltage is applied to the col-
umns. These voltages are in a 
square waveform. If the row volt-
age is out of phase with the col-
umn voltage, the pixel will be 
cleared; if they are in phase the 
pixel will be scattered. 
The display needs no special 

lighting. However, two methods— 
straight rear illumination and 
front illumination with a reflec-
tive Fresnel backing—are particu-
larly suited to overhead or slide 
projection. -Steve Rogerson 
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Cadnetix 
the standard C 

Finally, full-function CAE for your 
standard IBM PC. 

For a long time, full-function CAE and a standard 
IBM PC couldn't be mentioned together in the same 
breath. The Cadnetix PC System has changed all that. 

Finally, an experienced CAE vendor has outfitted an 
unmodified IBM PC/ATE" or XV" with the same excellent 
hierarchical schematic capture tools included on our 
high-end workstations. We've given you immediate access 
to real CAE component and semicustom libraries via 
Ethernet." And, we've made your PC a "window on the 
network,' linking it to powerful Cadnetix engines for 
simulation, physical modeling and physical layout. All this 
without expensive alterations or add-on hardware. 
The Cadnetix PC System is a complete CAE resource 
that hasn't been converted into a high-cost hybrid. 

The super-computer power of Cadnetix 
Engines, directly available to your PC's. 

With Cadnetix, your IBM PC becomes much 
more than a normal entry-level CAE workstation. For 
fast analysis of your largest designs, Cadnetix gives you 
direct access from your PC to our full line of CAE Engines. 

o NMI 
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You'll develop designs on the PC, then compile and 
analyze them on high-performance engines tailored for 
accelerated compilation, simulation, physical modeling 
and database management. And Cadnetix has integrated all 
of these functions into a single network resource featur-
ing both a RISC processor and a bit-slice processor to 
accelerate various applications tasks. 

Our Analysis Engine is a versatile processing node 
offering you the choice of configurations you need for 
your design analysis environment. With up to 280 Mb of 
disk, mass storage for database management is essen-
tially unlimited. Options include: 
• Bit-Slice Engine with Simulation: This bit-slice 

application-specific accelerator speeds through 
logic simulations at 200,000 evaluations per 
second — 200 times faster than typical work-
stations. Worst-case analysis tools are standard. 
GP Engine: A general purpose engine providing 
accelerated compilation and SPICE. Based on 
a RISC architecture chip set, it has an effective 
operating rate of 10 million instructions per 
second. In addition, a compiler and debugger 
tool set allow you to accelerate 'C' programs 
which you develop. 

• Physical Modeling Engine: This engine simulates 



introduces 
AE workstation. 

VLSI chips at vector rates of up to 16 MHz and 
accommodates devices with up to 364 inputs and 
384 outputs. Vector storage of 512K x 91 bits 
provides for longer simulations and simultaneous 
analysis of up to 30 devices. 

Powerful Cadnetix engines complement PC capabili-
ties, achieving top efficiency in compute-intensive design 
tasks while supporting lowest-cost per engineer for 
routine access. 

Now your PC has the capability of an 
entire design network. 

The Cadnetix PC System is not just another PC 
software package. It is your window to complete, sup-
ported solutions for electronic systems design. 

The NFS° protocol, a powerful networking stan-
dard, provides immediate and transparent remote 
file access to our full range of design tools: PC's for 
engineering design, high-performance workstations 
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for advanced design tasks, high-capacity file servers 
for mass storage, engines for applications demanding 
peak power. 

Cadnetix protects your investment with the most 
comprehensive set of data access standards available. With 
UNIX" and EDIF, your data is always accessible. And with 
remote login capability you can access any UNIX node 
on your network through the UNIX window on your PC. 

Cadnetix has established the standard for ease of 
use with its industry-leading object-oriented user inter-
face. Cadnetix has brought this interface to the IBM PC, 
giving you the shortest possible learning curve and 
eliminating a significant hidden cost of other systems. 

Find out about the Cadnetix PC System. Discover 
the unlimited design potential of your PC. 

CADNETIX 
Solutions for system design. 

Cadnetix Corporation, 5757 Central Ave., 
Boulder, CO 80301 (303) 444-8075 

Circle 

IBM PCIf and IBM PC wan. trademarks f IBM Corporation. Faherno is a trailianarli cif \tali\ Ceirpurainin 
IFS is a registerial trademark of Sun 1licrosisirnis. Inc l'NIX is a tratirmark Arzçr kil 1:ahoratoncs, lilt 
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SPEEDS 
I/O TRAFFIC. 

A system with independent processors and 25-MHz bus, capable of moving 200 
nuwabytes/s, takes over data-transfer chora from central processing units. 

How Aptec plans to break 
the input/output bottleneck. 

id Input/output is the neglected stepchild 

of computer systems. Little has been done to 
make I/O pathways fast enough to keep up 

with central processors and memories. But 

now, I/O bottlenecks are getting more 

attention from specialized vendors as well 

as some designers of high-performance 
computer systems. 

One way of cracking the bottleneck is by 
giving all of a system's I/0 tasks to a separ-

ate computer equipped with its own high-

speed processing units and wide-bandwidth 
data bus. Following this approach, Aptec 

Computer Systems Inc. has come up with 
the fastest central processing units and 

peripherals available today—reaching peak 

data rates of 200 megabytes/s... ee 
Excerptedfrom an exclusive article 
in the November 13, 1986 issue. 

ni Electronics 
THE LEADER IN NEW 
TECHNOLOGY COVERAGE 
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PROBING THE NE 

INTELLECTUAL PROPERTY TURNS 
INTO HIGH-PRICED REAL ESTATE 

CHIP MAKERS GET AGGRESSIVE IN RAISING THE RETURN ON THEIR PATENTS 

by Clifford Barney 

SAN MATEO, CALIF. 

Awave of legal cases has swept the 
semiconductor industry as chip 

makers have become far more aggres-
sive in standing up for the rights to 
their intellectual property, in the form 
of technology patents and copyrights. A 
tightening of practices on the second-
sourcing of major chip products can also 
be seen, as companies who have invest-
ed heavily in developing, for example, 
32-bit microprocessors, attempt to wring 
as much return as possible—in the form 
of dollars or exchanged technology— 
from their R&D investment. 
Avoiding second-source pacts and 

prosecuting any company that steps on 
copyright or patent rights while at-
tempting to build similar chips are both 
ways to prevent direct competition for a 
new product from appearing quickly to 
drive prices and profits down. Enforcing 
intellectual property rights is growing 
more important because the industry, 
particularly the Japanese segment, has 
become very adept at getting competing 
products to market quickly. 
But chip companies are also pursuing 

such rights more vigorously than ever 
simply because recent changes of the 
law and court decisions have made it far 
easier to do so. Copyright law has been 
changed to cover both software and chip 
designs, and the Intel-NEC court case 
appears to be setting a precedent in fa-
vor of the originator of microcode, as 
well. In addition, a new appeals court 
that hears only patent cases has made 
the patent laws easier to enforce. 
With new legal tools making it easier 

to protect intellectual-property rights, 
established chip companies with fat pat-
ent portfolios are moving to captialize 
on their past work. Collecting substan-
tial license fees has grown very attrac-
tive, and Texas Instruments Inc.'s latest 
quarterly report shows how big this can 
pay off. After suing several Japanese 
makers of dynamic random-access mem-
ories, the Dallas company has succeeded 
in collecting large royalty fees, thanks 
to its patents on DRAM technology. 
Both Intel Corp. and Motorola Inc. 

are showing great reluctance to let oth-
er vendors make versions of their 32-bit 
processors; second sources have helped 
drive down the prices of microproces-
sors in the recent past, cutting into the 
profits of the original developer. At the 
very least, Motorola and Intel expect to 
get something very significant in return 
for the rights to second-source their 32-
bit processors—such as the rights to 
manufacture parts having what they see 
as equal value. "Semiconductor compa-
nies have stopped giving technology 
away for a song," says industry analyst 
Dan Klesken of Montgomery Securities 
Corp., San Francisco. 
Not everyone likes the idea of aggres-

sive protection for intellectual property. 
Chip makers that don't have a great 
many patents aren't happy with it, for 
obvious reasons. More disinterested ob-
servers wonder whether the march of 
progress will slow down considerably if 
a handful of large companies decline to 
share their technology and designs. 
The latest example of a chip maker 

successfully reaping rewards in an intel-
lectual-property battle is the extraordi-
nary $108 million item listed on the TI 
balance sheet for the first quarter of 
fiscal 1987, released just before its an-
nual meeting April 16. The money repre-
sents three years of royalty payments 
the Dallas-based company won from the 
six Japanese chip makers. A series of 
lawsuits by TI forced the Japanese com-
panies into settlements that included 
their signing licensing agreements ac-
knowledging TI's patents on dynamic 
random-access-memory technology. Fur-

ther royalties will accrue on a per-unit 
basis until 1990. And the clear message 
from TI's top executives is, "You ain't 
seen nothin' yet." 
TI president Jerry Junkins told stock-

holders at the annual meeting that he 
expects to see an era of much greater 
protection of patents in the industry. Af-
ter the meeting, he said that TI is ac-
tively exploring its patent portfolio and 
the company might go after companies 
in areas besides DRAMs, although he 
would not be specific. Privately, TI exec-
utives say they expect the company to 
sue some U. S. companies as well as for-
eign-based manufacturers that are vio-
lating patents. One even admits that 
"you can probably expect us to be the 
target of some lawsuits as well." 
Gordon Moore, chairman of Intel, San-

ta Clara, Calif., also predicts that semi-
conductor companies will henceforth be-
come much more aggressive over their 
intellectual property rights [Electronics, 
April 2, 1987, p. 65]. Intel itself certainly 
intends to: it has hired a top patent law-
yer to guard its interests. 
He is Carl Silverman, one-time chief 

patent counsel for Schlumberger Ltd. 
and before that for the General Electric 
Co., and now Intel's chief counsel for 
intellectual property. He lays out Intel's 
position in forthright terms. "We are 
now action-oriented," Silverman says. 
"Intel has a significant portfolio, and we 
are willing to take action based on it. 
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Some companies are still living in 1973 
or 1980. But this is a new day." Intel's 
suit against NEC is one sign of its ag-
gressiveness. Another is the wrangling 
between Intel and its Silicon Valley 
neighbor, Advanced Micro Devices Inc., 
Sunnyvale, Calif., over rights to second-
source members of the iAPX micro-
processor family. AMD has been sec-
ond-sourcing chips in that family, but 
now, because of a disagreement over a 
seven-year-old math coprocessor, the 
8087, Intel and AMD are heading for 
binding arbitration. Intel has used the 
occasion to cancel the second-source 
agreement for any new members of 
the family, five years into what was to 
have been a 10-year pact. 

In other action, Monolithic Memories 
Inc. of Santa Clara has nailed down 
many basic rights to programmable-
array-logic technology and is suing 
anyone who won't acknowledge them. 
A suit against Altera Corp., also of 
Santa Clara, ended with a settlement 
in which Altera fell into line with 
MMI's demands. MMI's litigation 
against Lattice Semiconductor Corp., 
Beaverton, Ore., continues. 

Motorola's Semiconductor Products 
Sector is reportedly seriously consider-
ing enforcement of a patented dynamic-
bus-sizing concept. Several popular 32-
bit microprocessors can self-configure 
for 8-, 16-, or 32-bit data paths, and their 
makers may be asked to pay license 
fees, Motorola managers say. 
Motorola is also holding out for a ma-

jor transfer of technology in return for 
second-source rights to its 32-bit 68020 
microprocessor. "We are not in the busi-
ness of selling technology," says Jeff 
Nutt, technical marketing manager for 
the 68000 family. "We want to exchange 
technology for equal technology." 
Only Thomson CSF has the rights to 

manufacture the 68020, and only in 
France—and Motorola is reportedly 
dragging its feet about transferring the 
technology to Thomson. Meanwhile, it 
has rebuffed several determined efforts 
from Signetics Corp., which has so far 
struck out with offers of three complex 
68000-family peripherals. On the other 
hand, Motorola managers in Austin, 
Texas, hint that the 68020, and the fu-
ture 68030, may become one of the chips 
made by Motorola's joint venture with 
Toshiba Ltd. in Japan. 

Intel appears to want to go complete-
ly without second sources for the 80386, 
the 32-bit microprocessor that is every-
one's bet to take over the office work-
station market. AMD made a commodity 
item out of the 16-bit 80286, which Intel 
had spent millions to develop, and the 
Santa Clara firm is not about to let that 
happen again with its $100 million 80386. 

Cutting back on second sourcing wor-
ries systems houses, though. "If cus-

turners lile us had a choice, we'd prefer 
two sources," says chief executive offi-
cer Michael Dell of PC's Limited in Aus-
tin, makers of an IBM Personal Comput-
er done. Dell notes that AMD both kept 
the price of the 80286 processor down 
and kept Intel honest by driving its 
speed higher. 

PATENT MAN. Changes in the legal system have 
made patents more valuable, says Intel's Silverman. 

for patent cases. This court "made life 
more uniform" for patent lawyers, says 
Intel's Silverman. In some circles, it is 
seen as a pro-patent court. 
Derek Lidow, senior vice president of 

International Rectifier Corp., El Segun-
do, Calif., agrees with Silverman on the 
importance of the new court. Interna-
tional Rectifier holds basic patents on 
MOS field-effect transistors. However, 
working with the circuit courts, it 
could collect on only half of its cases. 
"Who wants to stake a birthright on 
the flip of a coin?" asks Lidow. In the 
new court, he says, patent holders are 
winning 80% of the time. 
Coupled with the new patent court 

are changes in copyright laws that are 
now being used as the basis for legal 
rulings. Last September's decision that 
Intel's 8086-family microcode is pro-
tected by copyrights was based on a 
1980 amendment bringing software 
under the protection of the Copyright 
Act, and the 1984 Semiconductor Chip 
Protection Act, which covers chip de-
signs. How close a copy can be with-
out infringing on a copyright remains 
to be determined. 

Copyright standards tend to be 
broad and not rigorous, says analyst Mi-
chael Boss of Dataquest Inc., San Jose, 
Calif. The second part of the Intel-NEC 
decision from District Judge William In-
gram will serve to "calibrate" the copy-
right protection, Boss adds. 
The increased emphasis on protection 

of intellectual property is not universal-
ly welcomed. Raymond P. Capece, exec-
utive vice president and general manag-
er of Lattice Semiconductor Corp., Bea-
verton, Ore., warns that excessively 
strict controls on licensing and patents 
can hinder technology development. 
"The ability to apply new technology to 
older and widely used concepts is what 
leads to new inventions and better prod-
ucts," Capece says. "Patent rights can 
be leveraged to prevent new develop-
ments from reaching the market." 

In general, says MMI marketing vice 
president Tim Propeck, it's going to be 
tougher for companies to ignore the pat-
ent laws. "They may not be excluded, 
but they will have to pay for access to 
the technology." Cross-licensing will oc-
cur between established companies that 
already have patent portfolios, he adds. 
And the movement to the use of stan-

dard cells could also come to bear on 
intellectual-property issues. Many stan-
dard chips have been incorporated into 
cells that are used to build application-
specific ICs. The result: "We're going to 
see a lot of positioning in alliances for 
standard-cell libraries," Boss says. "The 
window of opportunity is limited." 

One reason for increased attention to 
intellectual-property issues is that a 
growing number of companies have no 
real assets except their intellectual prop-
erty. For example, Brooktree Corp., a 
San Diego startup that markets chips 
for graphics work stations, is one of the 
new breed of design-only chip houses 
that relies on foundries for all its manu-
facturing. It takes patents so seriously 
that it has a patent attorney on its 
board of directors. Designs, says Presi-

A new patent court is 
making it easier to fight 
patent cases—and win 

dent James A. Bixby, are "all we have— 
the basis of the company." 
But many have taken to heart the les-

son of TI's success in collecting from 
Japanese licensees. The two biggest 
DRAM makers, NEC and Hitachi, and 
Samsung of Korea, resist negotiating a 
settlement, but the six companies that 
have settled noticeably improved TI's 
bottom line. What TI has done, others 
can do—particularly in light of today's 
more favorable climate for intellectual-
property protection. 

Experts point to the restructuring of 
the court process and strengthening of 
copyright and patent law as key factors 
contributing to the increasing power of 
intellectual-property rights. Before 1982, 
patent cases could be appealed to any 
federal circuit court. In that year, a new 
appeals court was formed specifically 

Additional reporting by J. Robert 
Lineback and Larry Waller 
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PROBING THE NEWS 

CUSTOM IC CONFERENCE 
LOOKS LIKE A REAL WINNER 

A WIDE RANGE OF DENSER, SPEEDIER ARRAYS; FASTER TURNAROUND 

by Bernard C. Cole 

T@Mahe Custom Integrated Circuits Con-ference is where the designers of 
custom and semicustom circuits shine. 
At technology shows like the Interna-
tional Electron Devices Meeting, their 
achievements are often overshadowed 
by the work of device physicists and 
designers of standard circuits. This 
year's CICC in Portland, Ore., will be no 
exception: the custom and semicustom 
crowd will put on one heck of a show. 

Papers to be given at the on May 4-7 
CICC indicate that a variety of tech-
niques are rapidly pushing 
field-programmable logic 
devices to higher density 
levels. For semicustom log-
ic devices that are not elec-
trically programmable, de-
signers are working on 
methods to produce fast-
turnaround chips using di-
rect writing with laser and 
electron beams. The peren-
nial push of gate arrays 
and standard-cell parts to 
higher speeds and densities 
also continues apace. 
Users of custom and se-

micustom chips are always 
on the lookout for better 
design tools, and papers at 
the CICC will introduce, 
most notably, tools for de-
veloping linear and analog 
circuits. And a bevy of lead-
ing-edge custom designs 
will be described, including 
special-application memo-
ries; the meeting will also 
feature a session on som& 
what less-radical custom products and 
services that are available right now. 

In the regular sessions, one of the 
hottest topics will be semicustom ap-
proaches that add the density and func-
tionality of gate arrays to fast-turn-
around field-programmable logic. From 
Intel Corp.'s Folsom, Calif., operation 
comes the first in a family of applica-
tion-specific electrically programmable 
logic devices: a three-port transceiver 
(see photograph) with embedded logic 
macrocells based on erasable program-
mable read-only-memory, as well as 
crosspoint signal routing that allows the 
user to implement a wide variety of bus-

interface alternatives. From Xilinx 
Corp., San Jose, Calif., will come a cl& 
scription of its second-generation family 
of programmable gate arrays based on 
static random-access memory, arrays 
that will allow densities far in excess of 
the 1,500 to 3,000 gates on currently 
available EPLDs. Also showing promise 
of extending the density levels of 
EPLDs is a new architecture from Am-
tel Corp. of San Jose, Calif., and West-
ern Digital Corp. of Irvine, Calif. Where 
current EPLDs combine nonvolatile ele-- 

FLEXIBLE. Intel's three-port transceiver is an EPLD with embedded logic 
macrocells and crosspoint signal routing for bus-interface flexibility. 

even higher with a direct-write E-beam 
technique that achieves densities as 
high as 24,000 gates using a 1.3-µm 
twin-tub CMOS process with two levels 
of metal and tungsten silicide gates. 
And from VLSI Technology Inc. of San 
Jose and Elron Electronic Industries 
Ltd. of Haifa, Israel, comes an experi-
mental laser-programming methodology. 
Still under development, the technique 
promises densities as high as 25,000 
gates and a turnaround time of no more 
than a few hours. 

Traditional standard cells 
and gate arrays are also 
continuing to make pro-
gress, as manufacturers ag-
gressively push speeds and 
densities. Aiming for high 
density is a 150,000-gate 0.5-
p.m CMOS channelless gate 
array from Motorola Semi-
conductor's Research and 
Development Laboratory in 
Phoenix. The Motorola ar-
ray uses trench isolation, 
150-À gate oxides, self-
aligned platinum silicides, 
and three levels of metal. 
In addition, to shorten the 
turnaround time, four lay-
ers—trench, contact, gate, 
and first metal—are pat-
terned by direct writing on 
the wafer with an E-beam. 
Aiming for higher gate-

utilization levels than are 
currently available in chan-
nelless arrays, researchers 
from Hughes Aircraft Co., 
Newport Beach, Calif., will 

ments with AND/OR logic arrays, this 
new entry combines an uncommitted 
gate array with a front end containing 
128 logic primitives. Each of these logic 
primitives is capable of performing the 
functions of 4 to 16 gates. 

In another area, several companies 
aiming at quick turnaround will describe 
direct-write techniques using laser and 
electron beams. From Laserpath Corp., 
Sunnyvale, Calif., comes a new family 
of laser-programmable-gate two-level 
CMOS arrays with densities as high as 
5,000 gates and a turnaround time of 24 
hours. Hitachi Ltd. of Japan is pushing 
the densities of fast-turnaround devices 

describe a triple-level-metal 2-pm CMOS 
process. It achieves gate-utilization 
rates as high as 87% and at the same 
time improves speeds as much as 15% 
over double-level-metal implementations. 

Still fighting it out for king of the 
high-speed mountain are silicon bipolar 
and gallium arsenide gate arrays. From 
Tektronix Inc., Beaverton, Ore., comes a 
novel triple-diffused, self-aligned bipolar 
process optimized for gate arrays, which 
uses local oxidation and gold-based me-
talization. Featuring gate propagation 
delays as low as 480 ps and a power 
consumption of 1 mW per gate, the pro-
cess avoids the epitaxial collectors and 
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The only electronics directory 
you need. . . 

1986--'87 Electronics Buyers' Guide 

Coming in September 

The 1986-'87 Electronics Buyers' Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 

1. 
Directory of products. 
Over 4,000 products, over 
5,000 manufacturers. 

2. 
Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for 
10-second ordering. 

The only book of its 
kind in the field. 

If you haven't got it, 
you're not in the market. 

To insure prompt delivery 
enclose your check now. 

3. 
Directory of 
manufacturers. Local 
sales offices, reps, and 
distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
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APRIL 30 1987 

INTERNATIONAL NEWSLETTER 
WILL U. S. TARIFFS PROMPT JAPAN TO FLOOD EUROPEAN MARKETS? 

The European Community is worried that Japan may redirect its electronic-
equipment exports to Europe now that the U. S. has slapped stiff tariffs on 

some Japanese common electronic products (see story, p. 21). Officials at EC 
headquarters in Brussels say the community is considering protective mea-
sures in case the Japanese try to increase marketing efforts in Europe as a 
result of the Reagan Administration's sanctions. The fear is that Japan may 
divert products such as calculators, precision measuring equipment, TV sets, 
and tape recorders that were originally bound for U. S. stores and ship them 
instead to European markets. Europe's trade deficit with Japan is growing 
quickly—the deficit for January and February, projected for a full 12 months, 
indicates a year-end deficit of $21 billion, up from $18 billion in 1986 and only 
$12 billion in 1985. D 

THE EC IS INVESTIGATING CHARGES THAT JAPAN IS DUMPING EPROMS 

The Europeans are investigating charges that the Japanese are dumping 
chips at below-market prices by investigating Japanese chip makers that 

sell erasable programmable read-only memories in Europe. The European 
Commission, the executive body of the European Communities, is responding 
to complaints by European components makers. Between 1984 and 1986, 
Japanese EPROM makers more than tripled their unit sales in Europe, to 29 
million chips by the end of last year, bringing their share of the European 
EPROM market to nearly 80%, according to EC officials. E 

S-VHS—LATEST ENTRY IN VCR WARS—HITS JAPANESE MARKET... 

The latest in high-resolution video-cassette recorders, which conform to an 
improved VHS standard that nearly doubles resolution to better than 400 

lines, are hitting Japanese streets now, and the first should reach the U. S. by 
late May. In a shotgun series of April announcements, the Victor Co. of Japan, 
Hitachi Ltd., Mitsubishi Electric Corp., Matsushita Electric Industrial Co., and 
Sharp Corp. said they would begin marketing S-VHS players domestically by 
June. The machines, which feature 420- to 430-line resolution [Electronics Jan. 
22, 1987, p. 45], will cost much more than most VHS systems. Prices should 
range from $1,500 to $2,000 for S-VHS machines. However, they will offer 
extra functionality. One of the two models Hitachi will launch, for example, will 
come equipped with a 256-Kbit video random-access memory that allows it to 
show as many as 12 pictures on a single screen, superimpose pictures, display 
digital art, and freeze individual frames. The five companies anticipate that the 
new S-VHS format will account for about 10% of Japan's VHS sales by year's 
end. The new machines will play standard VHS cartridges. E 

... AS PHILIPS DEALS TO BUILD VHS VCRs IN CZECHOSLOVAKIA 

first in Eastern The Dutch electronics giant Philips is forging its joint venture 
Europe to make VHS video-cassette recorders in Czechoslovakia. The 

bulk of the machines, which will be manufactured in a new facility in Bratisla-
va, will be sold in the Eastern Bloc, but part of the deal also stipulates that 
Philips will market some machines in the West. The company, called Avex, is 
scheduled to begin production next year. It will be owned 70% by Tesla, the 
Czech electronics combine, 20% by Philips, and 10% by Transakta, a Czech 
marketing outfit. Philips will contribute its VCR manufacturing know-how and 
production equipment and initially will supply Avex with subassemblies and 
components, but by the early 1990s those parts will be manufactured in 
Eastern Europe. Annual output will begin at around 100,000 units, rising to 
more than 500,000 in 1993. 0 
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APRIL 30 1987 

NATIONAL NEWSLETTEllik, 
SURPRISE! ERICSSON BEATS OUT SIEMENS AND AT&T IN BATTLE FOR CGCT 

In the year-long battle to gain control of France's state-owned telephone-
equipment maker Compagnie Générale de Constructions Téléphoniques, 

Sweden's LM Ericsson AB and a consortium of French firms and banks have 
emerged as the surprise winners. The consortium, which includes France's 
Matra SA, made an $82.5 million offer. New York-based AT&T Co., in partner-
ship with Philips of the Netherlands, and West Germany's Siemens AG, in 
conjunction with Jeumont-Schneider of France, had been the leading contend-
ers [Electronics, April 2, 1987, p. 56]. But insiders say the French were afraid 
of upsetting political forces in Bonn and Washington by choosing one over the 
other. Stockholm-based Ericsson, long considered an outsider in the competi-
tion, came to be seen as a logical "safe" choice. With control of CGCT, 
Ericsson will gain access to 16% of the French market for public switches. 0 

LASER REPEATER SUCCESSFULLY TESTED IN UK FOR OPTICAL-FIBER NET 

Bntish Telecom has successfully field-tested a laser repeater in a 120-km 
optical-fiber link between Colchester and Ipswich in the UK. The device, 

which is still in an experimental phase, is designed for long-distance fiber-
optic communications links and is potentially less expensive to produce, 
maintain, and operate than current repeaters. These must convert optical 
pulses into electronic signals, amplify the results, and then reconvert them to 
light. The new device, however, amplifies the signal optically. It consists of a 
modified laser onto which a steady voltage is superimposed. This creates an 
electric field across the cavity between the laser's upper and lower surfaces, 
so when a pulse of light enters the laser's receptor, it stimulates the produc-
tion of extra photons, which are used to amplify the original signal. Laboratory 
tests indicate the technology can also amplify multiple light frequencies and 
pulses traveling in opposite directions. D 

SCOTTISH FIRM BUILDS AN ULTRA-THIN LED SWITCHING PANEL 

Enco Industries Ltd. of Renfrewshire, Scotland, will produce an illuminated-
membrane switching keypad that is one seventh the thickness of current 

panels. Developed in just six months, the keypad is only 2 mm thick, com-
pared with the 14-mm thickness of the panels it aims to replace. It is a self-
contained unit that requires no external support from a printed-circuit board or 
other source. The Enco panels use surface-mounted light-emitting diodes to 
light the switches, compact integral power sources, and special adhesives, 
and they are aimed mainly at instrumentation in hostile environments. IBM 
Corp. may be the first to use the panels, in point-of-sale terminals for bars and 
restaurants. The extra-small LEDs measure 1.6 by 1 by 2 mm. By using 
batteries less than 2 mm thick, Enco keeps its keypad compact and cheap. D 

JUST-PC ISN'T JUST ANOTHER BRIGHT IDEA ANYMORE—IT'S CATCHING ON 

JUST-PC, the Japanese Unified Standards for Telecommunications for 
Personal Computers, is suddenly taking off in Japan. NU and Meiji Milk 

Products Co., Japan's second-largest dairy, have set up competing subsidiary 
companies to offer computer network services using the JUST-PC communi-
cations adapter promoted by the Ministry of Posts and Telecommunications 
[Electronics, Oct. 16, 1986, p. 113]. Masternet Inc., a wholly owned subsidiary 
of Meiji formed in December, will start to provide commercial services next 
month, including electronic mail, bulletin boards, conferencing, and other 
information services. Already, NTTPC Communications Inc., which is a subsid-
iary of KU, is using the JUST-PC protocol to provide electronic-mail service 
over telephone circuits between Japan and North America and Europe. 0 
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I ELECTRONICS TECHNOLOGY TO WATCH 

INSIDE TECHNOLOGY 

A NEW TOOL DRAMATICALLY 
CUTS VLSI DEBUGGING TIME 
Sentry Schlumberger's IDS 5000 integrates E-beam probing with CAD/CAE tools; 
it marries netlists, layout, and scope with a 'live' microscopic image of the chip 

by Jonah McLeod 

A
new diagnostic tool promises to cut weeks 
off the time required to debug prototype 
VLSI devices that have submicron feature 
sizes. The Integrated Diagnosis System 5000 

from Sentry Schlumberger Inc. of San Jose, Calif., 
uses an electron-beam probe and combines data from 
a complex VLSI chip's CAD netlist with an actual micro-
scope image of the chip. The IDS 5000's Unix operat-
ing system allows the designer to use four closely 
linked diagnostic tools that appear in windows on a 
display screen: a netlist tool, a layout tool, a scanning-
electron-microscope tool, and an oscilloscope. 
The IDS 5000 is the first debugging system to inte-

grate front-end design data—netlists and connectiv-
ity—with back-end layout data—the physical chip lay-
out. In addition, these two data files are correlated 
with the actual image of the chip as seen by 
the scanning electron microscope. The de-
signer can instantly correlate nets on the 
schematic with points on the chip, and vice 
versa. Also, he can probe with the on-line 
digital oscilloscope to display waveforms 
from nets on the chip. 

In addition, this system for the first time 
makes scanning-electron-microscope technol-
ogy available to designers in an engineering 
lab. Before, these bulky and expensive mi-
croscopes, meant for scientific analysis of a 
wide variety of specimens, had to be modi-
fied to handle E-beam probing. The new Sen-
try system contains a scanning electron mi-
croscope designed and built for diagnosing 
VLSI chips and wafers. The company has ap-
plied for more than 50 patents on the design 
of the electron-optics system. The E-beam is 
easy to use and is smaller than conventional 
scanning electron microscopes, fitting into a 
2-ft-square cabinet. 
The IDS 5000 (see fig. 1) consists of a 

conventional work station from Sun Micro-
systems Inc. of Mountain View, Calif.; a tes-

ter providing stimulus to, and acquiring responses 
from, the chip under test; the microscope; and control 
electronics for integrating the microscope and the 
work station. The system will sell for around $500,000, 
and orders will be taken in June. 
The diagnostic system is easy to use. The designer 

sees a display screen containing familiar diagnostic 
tools (see fig. 2). In one window is a live image of the 
chip as it appears to the microscope. In another win-
dow is the CAD layout of the chip, and in another a 
netlist of the schematic of the chip. In a fourth win-
dow is an oscilloscope. All four windows are correlat-
ed, and software locks the microscope display tool 
with the layout display tool so that each one tracks 
the other on-screen. "The system had to be completely 
interactive so that the designer gets immediate re-

1. HOOKED IN. The IDS 5000 accesses CAD/CAE data via an Ethernet interface. 
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2. THE VIEW. Four windows display the diagnostic tools: a netlist, a chip 

layout, a live image of the device under test, and a digital oscilloscope. 
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sponse as he moves from one window to anoth-
er," explains Stefano Concina, software engi-
neering manager. 
When the designer analyzing the schematic to 

search for a fault finds a suspect net, he can 
point to the net in the netlist window, and the 
corresponding point appears in the CAD layout 
window. Using the oscilloscope icon, he can point 
the probe at the appropriate spot in the micro-
scope window, and the waveform or level on the 
net will be displayed in the scope window. If, in 
observing the surface of the chip, the designer 
sees a broken line, he can point to it in the 
layout window; the netlist window will then dis-
play the corresponding line, which the designer 
can then locate on his schematic. 

SELECTIVELY DISPLAYS LAYERS 

To be able to correlate the layout data and the 
netlist, Sentry provides an Ethernet port for ac-
cessing the design data bases contained in the 
front-end CAE sytems and the back-end CAD work 
stations. "Most CAD systems are on Ethernet or 
DEcnet, and most all permit file transfers using 
the TCP/IP protocol," says Neil Richardson, direc-
tor of advanced products at Sentry-Schlum-
berger's VHSIC Test System Division. "The sys-
tem can read layout files and netlists from these 
design work stations over the network." 
The layout tool can accept input in Calma GDS II 

Streams format, in Applicon Apple 860 or cif (Cal-
tech Intermediate Format) CAD file formats, and in 
all other popular CAD file formats. The netlist tool 
accepts most standard netlist file formats, includ-
ing Spice and Tegas. Sentry also plans to support 
the Electronic Design Interchange Format (EDIF) 
when it becomes available. 

In order to view hidden nets on screen, 
the designer can selectively display or 
remove the poly layer, the diffusion lay-
er, and so forth from the layout window. 
The tool can highlight nets, such as the 
power distribution or master clock nets, 
using the netlist tool. 
The microscope tool displays a live vid-

eo image of the chip inside its window. 
The tool contains all the functions need-
ed to control the microscope, including 
auto-alignment. The designer can zoom, 
pan, or track across the netlist or CAD 
layout diagram of the chip, and the mi-
croscope moves in lockstep if the design-
er configures the system to do so. 
The scope tool receives data from a 

special I/O processor located in the E-
beam subsystem, consisting of a time-
base board built with high-speed ECL and 
a trigger board that performs much the 
same function as an oscilloscope trigger 
circuit. "We built into the boards sophis-
ticated signal averaging, which improves 
signal-to-noise ratio and ensures high-in-
tegrity waveforms," says Christopher 

Talbot, staff marketing engineer and the man 
who designed the two-board I/O processor. One 
function the time-base board provides is a highly 
accurate time delay. "We need to be able to 
trigger and then sample precisely at some micro-
seconds or milliseconds later," says Talbot. The 
board has an edge-placement accuracy of 50 ps 
over a 5-ms period of time. 
The scope tool performs all the functions of a 

digitizing oscilloscope and displays a live wave-
form on the screen 15 times a second. Specifica-
tions for the scope function include a maximum 
input voltage range of ±10 v, minimum sample-
pulse duration of 100 ps, and a maximum trigger 
frequency of 250 MHz. In addition, the designer 
can define cursors, store a number of wave-
forms, produce a hard copy, and perform opera-
tions on the store waveforms. 
The advantage in using an E-beam to probe a 

net on a chip under power is that it is a com-
pletely nonintrusive measurement device that 
cannot damage the circuit under test. "The beam 
adds no capacitance to the circuit that is being 
tested," says Richardson. "It provides a perfect-
ly infinite impedance with no capacitance to the 
net being probed, and it can be focused to a 
submicron spot." In addition, the E-beam probe 
provides two capabilities not possible with any 
other probe. "You can see through dielectric and 
passivation layers in the chip," Richardson ex-
plains. "That means you can probe nets not ac-
cessible with conventional mechanical probing 
devices." 

Probing with an E-beam uses the concept of 
voltage-contrast measurement. The microscope 
directs a fairly low-energy beam of primary elec-
trons at the net being probed on the chip sur-
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face. The system uses a beam energy of about 
800 electron-volts; a conventional electron micro-
scope typically operates at 20,000 electron-volts. 
"We use the low energy level so as not to gener-
ate X-rays, which can affect the operation of the 
circuit being tested," Richardson explains. 

Sentry developed a special two-lens E-beam 
column to minimize chromatic aberration—that 
is, to keep the beam from blurring—to allow 
operation at low energy levels. At lower energy 
levels, electrons in the beam, which has a tung-
stem electron source, travel at different speeds 
and hence tend to spread apart before hitting 
the target. But in diagnosing chips, lower energy 
is needed so as not to damage the device. 

Richardson says that his team developed a 
special two-lens configuration that keeps the 
beam focused at the lower energy level. "The 
beam penetrates only a few hundred angstroms, 
so it does not impact any of the active layers of 
the chip," he says (see fig. 3). "If the net being 
probed has a + 5-v potential, there is a positive 
retarding field around the net that tends to re-
duce the amount of secondary electrons emitted 
when the beam impacts the net on the chip." It 
is the amount of secondary electrons emitted by 
the net on the chip and sensed by the detector— 
a built-in energy spectrometer— 
that measures the amount of volt-
age on the net. 
One obstacle to detecting the 

amount of secondary electrons 
emitted is the local field-effect in-
terference from surrounding nets. 
The lens system that Richardson's 
team developed also collimates the 
secondary electron emission very 
efficiently and thereby minimizes 
the surrounding local field effect. 
In addition, the new lens design 
reduces the number of lenses 
from the three found in a typical 
SEM to two in the Sentry system. 
One other function designed into 

the electron-optics hardware is a 
built-in beam blanker for the high-
speed voltage and signal-sampling 
operations provided by the micro-
scope tool. In measuring a high-
frequency signal occurring on a 
net, the system switches the beam 
on and off at a 100-ps sample time 
to digitize the waveform of the 
signal on the net. Because conven-
tional electron microscopes scan a 
sample continuously, this capabili-
ty formerly had to be added exter-
nally. In designing the electron op-
tics of the IDS 5000 from scratch, 
Sentry was able to tailor the de-
sign to the special needs of chip 
and wafer diagnosis. 
For more information. circle 480 on the reader service card. 

3.CONTACTLESS PROBE. The impact of the E-beam produces 

secondary electron emission for sensing voltage at a node. 

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

RICHARDSON IS THE DRIVING FORCE 
As director of advanced products at Sen-
try Schlumberger's VHSIC Test Sys-
tems Division, Neil Richardson, 32, has 
been the driving force behind Sentry 
Schlumberger's diagnostic work station, 
the Integrated Diagnosis System 5000. 
He joined Fairchild's Palo Alto research 
center in 1982, bringing expertise in 
electron-beam testing. "Over a period of 
18 months, I put together and operated 
an extensive electron-beam lab,' he 
says. "Fairchild was having problems— 
stubborn bugs in VLSI designs at first 
silicon—that were burning up money 
and resources; using E-beam technology 
I demonstrated that I could solve these 
problems." He was building special E-
beam test fixtures, but he knew that 
designers needed something more than 
just laboratory tools. 

In 1984 Richardson moved 
Fairchild research center to 
the Schlumberger Computer-
Aided Systems Division Labs 
and began work on what was 
to become the IDS 5000. The 
staff he assembled for the 
project includes Stefano Con-
cina, 26, software engineer-
ing manager; Christopher 
Talbot, 28, staff marketing 
engineer; and Son Trinh, 34, 
senior mechanical engineer. 

from the 

NEIL RICHARDSON 

Comilla wrote the system's software. 
Starting with a Sun Microsystems Inc. 
work station, he wrote new software to 
interact directly with the work station to 
improve performance while retaining 
the Sun windowing system. 

Talbot built the high-speed board used 
to acquire high-frequency waveforms 
from the device under test. "There are 
two hoards in the subsystem," he says. 
"I not only had to design the time-base 
board, but I had to program its integral 
on-board microprocessor as well." 

Trinh's job was to build a compact 
scanning electron microscope. "Our ap-
plication did not require the 504 reso-
lution provided by a conventional scan-
ning electron microscope," he says. 
"'The system needed only 200 A at most. 
As a result, we were able to use a much 
lower-power E-bearn source, and we 

were able to reduce the num-
ber of lenses from three to 
two. The result was a much 
shorter column that easily fit 
into the IDS 5000." • 

Steven Harari, 30, market-
ing manager, joined the team 
in 1986. He expects Sentry 
Schlumberger will sell some 
$500 million worth of the IDS 
5000 systems over the next 
five years. 
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SPECIAL REPORT 

SPECIAL REPORT: 
Al BOOSTS 
IQ OF SILICON 
COMPILERS 
Thanks to artificial intelligence techniques, 
silicon compilers are about to deliver 
the long-promised goal of full automation 
of most of the chip-design process 

by Jonah McLeod 

ilicon compilers are on the verge of de-
livering on their long-promised goal: full 
automation of a significant portion of the 
integrated-circuit design process. The in-

troduction of artificial-intelligence techniques is 
yielding compilation software that can "learn" how 
to improve initial circuit designs and so offer pro-
ductivity gains that go beyond schematic capture 
and simulation. Another important boost is coming 
from greatly improved circuit-optimization tech-
niques. And one task that has resisted automa-
tion—placement of macro cells and standard 
cells—is making major progress, with a wide 
range of new automation software being intro-
duced for this job. 
One giant step toward full automation is the 

promise of intelligent compilation from San Jose, 
Calif.-based Silicon Compilers Inc., which is now 
called Silicon Compilers Systems Corp. after its 
merger with Silicon Design Labs of Liberty Cor-
ner, N. J. Advances in circuit optimization came 
with the advent of the Socrates system from the 
General Electric Microelectronics Center and a 
commercially available state-machine compiler 
from VLSI Technology Inc. Both of these sys-
tems are aimed at optimizing a single variable— 
speed, gate count, or area—at a time. Silicon 
Compilers Systems' intelligent compilation tech-
nique promises to go one step further, toward 
simultaneous optimizing of multiple variables. 
Among the software automating the place-

ment of macro cells and standard cells is a new 
chip-compiler product from VLSI Technology and 
a floor planner tool from LSI Logic Inc., both of 
San Jose, Calif. Seattle Silicon Corp. of Bellevue, 
Wash., and SDA Systems Inc. of Santa Clara, 
Calif., have introduced new place-and-route tools 
that also help automate placement. 
Most design automation focuses on one stage 

of the front end of the design process, where a 

FRONT-END DESIGN BACK-END CHIP LAYOUT 

DEFINITION LOGIC CIRCUIT 
AND 

ARCHITECTURE 
 DESIGN SIMULATION FLOOR PLAN LAYOUT VERIF ICATION TAPE OUT 

COMPILER 

1. FRONT TO BACK. Most design tools focus on one stage of the front end of the design process, while back-end tools such as compilers can only deal 

with the design as handed off to them. New Al-based compilers, however, will be able to make improvements that affect both front and back end. 
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systems designer uses CAE tools to enter his 
schematic and performs logical simulation to de-
bug his design. At that point, the designer 
passes the debugged design to the silicon compil-
er (see fig. 1). With help from the designer, the 
compiler generates the major blocks and places 
them. Then it routes interconnections between 
the blocks, optimizing the interconnections for 
speed, area, or some other variable. 
The compiler, in turn, passes a back-annotated 

netlist containing the timing of the circuit back 
to the designer so that he can resimulate the 
design to see if it meets his goals. It is possible 
that the circuit layout will have altered the tim-
ing of a smaller network within the larger de-
sign so that it no longer functions as specified. 
After the designer resimulates, he adjusts the 
layout or replaces components in a critical path 
to achieve the desired performance. 

Until now, back-end tools could only optimize 
the design based on the initial debugged circuit. 
But Silicon Compilers Systems says that in the 
next six months it will introduce an intelligent 
compilation system that uses artificial intelli-
gence techniques to learn how to make improve-
ments in a circuit design that affect the entire 
design process, front end as well as back end. 

"Logic optimization is a series of rules," says 
David Johannsen, cofounder and vice president 
of Silicon Compilers Systems. The designer se-
lects the rules the optimizer must use for a par-
ticular design, Johannsen says: "He could choose 
to concentrate on putting the design in the least 
amount of area, or he can attempt to optimize 
the speed of the design." Such optimizers are 
called heuristic schemes; that is, they are based 
on the trial-and-error knowledge engineers accu-

mulate by optimizing circuits by hand. 
Today, using a set of rules, most logic optimiz-

ers examine a circuit design to determine if it 
can be replaced with another, functionally equiv-
alent but more efficient circuit. When a software 
engineer creates a logic optimizer, he is develop-
ing a table of rules. If he has a clever method 
for designing a circuit that is superior to other 
equivalent circuits, he enters the rules of the 
circuit into the table. 

SWAPPING CIRCUITS 

In many cases, there are circuits that are very 
similar but not equivalent, and the software en-
gineer has to specify in the rules under what 
conditions one circuit can be swapped for anoth-
er. With the new Silicon Compilers Al-based sys-
tem, the designer enters his circuit schematic, 
and the program examines the function of each 
element of the design. It then looks through its 
data base to see if it contains a circuit that 
provides a better implementation. "If the circuit 
that the designer has entered is superior to all of 
the circuits already in the data base, the soft-
ware remembers the circuit and uses it in future 
evaluations," says Johannsen. 

Besides heuristic optimizers, there are a num-
ber of algorithmic techniques that perform effi-
cient optimization. One of the newest is the Soc-
rates tool developed at the General Electric Mi-
croelectronics Center in Research Triangle Park, 
N. C. "It builds a netlist using a gate array or 
standard-cell library," says Aart de Geus, acting 
president of Optimal Solutions Inc., also of Re-
search Triangle Park, a spin-off of the Microelec-
tronics Center that GE is helping to finance. Opti-
mal Solutions will release a commercial version 
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2. TRIPLE OPTIMIZATION. The algorithm-based Socrates tool provides three forms of logic optimization: Boolean simplification (the Espresso PLA 

optimizer), redundant-gate elimination (the weak-division tool), and expert-system circuit optimization (the synthesize tool). 
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of Socrates this summer. 
"Socrates' final layout is comparable in area 

and speed to optimized hand layout," says de 
Geus. He points out that until the Socrates soft-
ware was developed, optimizers could deal as 
well as a human designer can with area or 
speed, but not both. Socrates performs three 
types of optimization when making a netlist (see 
fig. 2). "First, it uses a PLA optimizer called 
Espresso," says de Geus. Espresso, which was 
developed at the University of California at 
Berkeley, uses algebraic methods to automatical-
ly synthesize and optimize combinatorial circuits. 
It is the equivalent of simplifying a Boolean 
equation. 

Socrates then uses a form of logic minimiza-
tion called weak division to create a multilevel 
network. In weak division, an algorithm exam-
ines the Boolean expressions in a design and 
eliminates redundancies. The synthesize tool 
then transforms the Boolean expressions into 
gates, and uses a rule base—an expert-system 
gate-level circuit optimizer—to get the most effi-
cient netlist. 
Another tool that uses an expert-systems ap-

proach to silicon compiling is the Logic Array 
Design System, from s-moS Systems Inc., in San 
Jose. "This tool checks the electrical and sche-
matic syntax of the design," says John Conover, 
director of engineering at s-mos. "It examines 
the context in which a gate is used in a given 
design and determines if the gate has been used 
properly. If not, it generates an error message." 

In contrast to present-day algorithmic tech-
niques, Silicon Compilers' heuristic intelligent 

3. GATES TO CIRCUITS. To optimize the function of an adder, the 

designer might specify the circuit in terms of logic gates (a), and 

the system turns the logic into an optimized circuit (b). 

compiler promises to provide more complete and 
automatic optimization of multiple variables than 
has heretofore been possible. "Software tools 
such as Socrates allow the designer to select two 
variable design goals—speed and area—and tell 
the optimizer that, for example, speed is more 
important than area, but try to keep the area 
down to a minimum, too," says Philip Kaufman, 
chairman and chief executive officer of Silicon 
Compilers Systems. But, notes Johannsen, "In-
telligent compilation will optimize the design for 
functional, performance, and physical layout con-
straints set by the designer." To optimize the 
function of an adder, for example, the designer 
can specify the circuit in terms of logic gates 
(see fig. 3a) or a higher-level macro cell. In ei-
ther event, the system produces an optimized 
circuit (see fig. 3b). 
For physical optimization, the compilation sys-

tem places transistors and interconnections to 
attain the area or aspect ratio specified by the 
designer. In physical optimization, cells on a crit-
ical path will tend to be spaced closer together 
and cells not on a critical path will tend to be 
spaced farther apart. The physical optimizer min-
imizes the size of noncritical transistors. If a 
transistor is not on the critical path, there is no 
need to make it large or powerful. 
Performance optimization is based on critical-

path analysis. The compiler determines the actu-
al circuit values: the resistance, capacitance, and 
size of transistors. Then it alters components to 
best meet the speed constraints but have mini-
mal impact on area and power consumption. 
"For example, there may be 10 cells on a critical 
path," says Johannsen. "To speed up the path, 
you could change the size of the transistors in 
any of the cells, but some of those might be 
constraining the height of the block, so the com-
piler might change the size of other cells in the 
path to affect the performance." The compiler 
also knows how much capacitance and loading 
are required in interconnections. 
Another tool the performance optimizer uses 

is a procrastination algorithm. An example in-
volving a logic network with three inputs, A, B, 
and C (see fig. 4a), shows how the procrastina-
tion algorithm works. Of the three inputs, C is 
an input to a critical path through the network 
to an output D. To increase the signal speed 
through the critical path, the algorithm repli-
cates the logic network and computes the out-
puts when the C input to one network is a 1, and 
when it is a 0 in the duplicate network, for any 
input values of A and B (see fig. 4b). Thus the 
algorithm predicts the output of the network for 
both possible states of C before C actually oc-
curs. When it does, it is applied to a multiplexer 
that chooses the correct result from the two that 
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4. ENDING DELAYS. The procrastination algorithm predicts the 

two possible states of C before C occurs. This information can be 

used to speed up the critical path C takes within the logic network. 

were computed. This eliminates the delays that 
C would encounter if it traversed the large num-
ber of gates within the logic network, and the 
critical path is speeded accordingly. The result is 
that C experiences only one gate delay: through 
the multiplexer. 

Besides tools that automatically optimize a de-
sign's function, performance, and physical size, 
there are new tools that add more automation to 
the placement and routing of compiled designs. 
Typical of the new generation of place-and-route 
tools is the ChipCompiler from VLSI Technology 
Inc. (See p. 61). 
The VLSI Technology compiler is an automatic 

chip-assembly tool that, interacting with the de-
signer, places and automatically routes standard 
cells and multiple arbitrary macro cells. Unlike 
most other block-routing systems, the chip com-
piler places few constraints on macro cell blocks. 

Block connectors can be on any side of the 
block—other tools restrict which sides of a block 
can contain I/0 connections. With the VLSI Tech-
nology tool, these can be on any layer of the 
block and do not have to be on any fixed routing 
pitch layer. Finally, there are no restrictions on 
block connector widths, since nets may be routed 
with different widths. 
"A major advance of the ChipCompiler is that 

it is the first tool that allows the designer to 
give it routing guidance," says Daniel Skilken, 
software product manager at VLSI Technology. 
"When dealing with power and clock signals, for 
example, the designer can guide the tool as to 
where generally on the chip these lines should 
be routed, how wide to make the power lines, 
how short to make signal lines, etc." 
Another type of input is an instruction to 

group certain sets of standard cells because of 
timing considerations or some other functional 
criterion. Normally, the tool treats standard cells 
as individually movable and attempts to place 
them in the layout to facilitate routing. 

PLACING BLOCKS OF ARBITRARY SIZE 

Though most purveyors of place-and-route 
tools call the tools automatic, no one has devised 
a good solution for placing blocks of arbitrary 
sizes. The Place and Route product with Macro-
cell option from SDA Systems Inc. of San Jose, 
Calif., is one of the few with some automatic 
placement capability for such blocks. The soft-
ware uses four algorithms to determine the 
placement of blocks. 

First, a program using force-directed tech-
niques places the blocks relative to one another, 
based on the amount of interconnect and the 
length of the nets running between the two. 
Force direction refers to the method that deter-
mines block placement. For example, a large 
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number of pins would imply a large force. Fewer 
connections would indicate much less force. The 
algorithm looks at the forces between blocks and 
determines how to place the blocks and route the 
connections between them. 
A second program spreads the blocks apart to 

accommodate routing. A third orients the blocks— 
rotates or mirrors individual blocks—to improve 
connectivity, and a fourth moves the blocks in the 
circuit plane, maximizing connectivity. 
Another competitor entering the place-and-

route tool market is Calma Co. The Milpitas, 
Calif., company's Block Interconnect System (BIS) 
provides users of GDS II (Graphics Design Sys-
tem) with a feature for automatically connecting 
IC structures while maintaining full user interac-
tion for critical placement and routing. Unlike 
other routing systems that require data transla-
tion, the BIS router uses information directly from 
the GDS II data base. 
With BIS, the designer uses another Calma 

tool called CustomPlus to build blocks, place 
them, and perform any special routing, such as 
defining and placing power and bus lines. In 
addition, blocks may be any arbitrary closed rec-
tilinear shape with terminals at any point. Once 
critical paths are routed, the designer initiates 
the BIS tool, which actually routes the blocks. 

Place-and-route tools in turnkey silicon-compil-
er systems differ from those just described in 
that they do not perform combined standard-cell 
and macro-cell placement. Rather, the tool places 
and routes larger macro cells alone. The glue 
logic typically contained in standard cells is col-
lected into a larger macro cell. 
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TECHNOLOGY TO WATCH 

THE FIRST GaAs COMPILER 
IS ALREADY PRODUCING CHIPS 
Seattle Silicon and Gigabit Logic team up 
to produce a compiler that can handle 
different logic types and can migrate to 
smaller-geometry processes in the future 

by Jonah McLeod 

D
esigning complex gallium arsenide inte-
grated circuits is bound to get easier 
now that Seattle Silicon Corp. and 
Gigabit Logic Inc. have teamed up to 

develop the first GaAs logic compiler. The new 
tool is likely to boost acceptance of GaAs among 
the designers of application-specific ICs. 
The GaAs Compiler meets the special needs of 

CDFL (capacitive diode FET logic), the form of 
transistor logic used with Gigabit Logic's GaAs 
process. But it can be easily converted from 
CDFL to whatever new logic becomes available, 
such as high-electron-mobility transistors. In ad-
dition, the compiler can migrate to smaller-geom-
etry GaAs processes as they become available. 
Seattle Silicon and Gigabit Logic have demon-
strated the compiler's capabilities by designing a 
high-speed 4-bit arithmetic logic unit. 
The compiler was a natural pooling of resources: 

Seattle Silicon of Bellevue, Wash., is a fast-growing 
player in the silicon-compiler arena; Gigabit Logic 
of Newbury Park, Calif., is a foundry specializing 
in GaAs circuits. Gigabit Logic's GaAs process uses 
CDFL transistor technology (see fig. 1). 
CDFL circuits comprise Schottky diodes and de-

pletion-mode metal-semiconductor field-effect 
transistors (D-MES FETS). The de characteristics 
of GaAs Schottky diodes (DS„ DS2, and DS3 in 

Fig. 1) are similar to those of silicon p-n 
diodes, with typical forward voltage drops 
of about 0.8 v at typical current densities, 
but their useable frequency range extends 
beyond 500 GHz. The single-gate MES FET 
(Q1, (42y and Q 3 in fig. 1) is a Schottky 
depletion-mode n-channel junction FET 

with a nominal pinchoff voltage equal to 
-1 v and de characteristics similar to a 
silicon n-channel JFET. 
Each CDFL circuit also employs n+ im-

plant resistors and gateless MES FETs, re-
ferred to as saturation resistors (Pu and 
PD of fig. 1), for current limiting. Reverse-
biased large diodes (DCAP in fig. 1) acting 
as capacitors are used to handle the 
charging and discharging of circuit load-
ing and for power-supply decoupling. 
"CDFL offers the best speed-power point 

for GaAs," says Michael Pawlilc, director of 
application-specific iu products at Gigabit 
Logic in Newbury Park, Calif. But fashion-
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1. LOGIC OF CHOICE. Gigabit Logic's GaAs process works with capacitive diode FET 

logic, which uses reverse-biased Schottky diode capacitors. 
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ing a compiler that handles CDFL takes consider-
able attention to the heuristics, which is the art of 
incorporating the knowledge that skilled GaAs IC 
designers have accumulated by trial and error. "A 
GaAs compiler requires special heuristics to handle 
the layout of CDFL circuits to preserve this speed-
power performance point," Pawlik says. 
One example of heuristic knowledge in the 

GaAs Compiler is the way it handles the GaAs 
characteristic of different de levels for the output 
and input, says Richard Oettel, chief scientist at 
Seattle Silicon. "So the compiler performing the 
layout has to insert, between the output of one 
gate and input to the next, a level-shifting network 
[in fig. 1, the diode series, DS„ DS2, and DS3, and 
reverse-biased Schottky diode DCAP] and a pull-
down transistor [PD in fig. 1] going to \Tee." 

In designing this network, "the compiler not 
only has to determine how many inputs to each 
gate, but what size of Schottky diode to use, and 
how much fanout there is," says Oettel. The 
current capacity and breakdown voltage of the 
Schottky diode must be precisely established to 
preserve the speed characteristic of CDFL logic. 
"GaAs has entirely different loading and fanout 
requirements than cmos or other process tech-
nology," Oettel says. The GaAs Compiler deter-
mines such parameters as the size of the 
Schottky diode, where to place the diode shifting 
network, where to place the actual gates, and 
where to route power, ground, and V. "In de-
signing the compiler, Dick [Oettel] added the 
heuristics needed to handle these layout require-
ments," Pawlik explains. 

HEMT COMPILER COMING 

Another design goal for the GaAs Compiler 
was accommodation of the rapidly evolving 
GaAs technology. The current compiler has built-
in heuristics to handle the particular layout re-
quirements for depletion-mode MES FETs. Future 
versions of the compiler will contain the heuris-
tics for HEMTS and other transistor logic that 
may emerge. 
To accommodate different process technol-

ogies and different foundry requirements, the 
GaAs Compiler is organized in two files, a tech-
nology file and a design-rule file. 
The technology file specifies what the compiler 

must provide to generate the various levels of a 
given process. cm0S, for example, has a rather 
homogeneous set of process rules; hence one file 
can contain the rules for building the mask layers 
of most commercially available cmos processes. 
GaAs, on the other hand, is not homogeneous, 
and there are different process rules for building 
GaAs. So each different set of GaAs process 
rules is in a separate file in the GaAs Compiler. 
"Our compiler is unique in that it uses the 

actual design rules for a process technology in 
performing its layout," says Oettel. There is a 
different design rule file for every foundry since 
each has its own set based on its requirements. 

For example, some foundries use the same poly-
silicon width as a minimum line width for the 
gate. Other foundries may require a larger poly-
silicon width for the minimum line width of the 
gate than for the minimum line width of the 
interconnect. The compiler applies the rule ap-
propriate to the process it is compiling. 
"The GaAs Compiler is reading the same 

specification data that a process engineer in the 
silicon foundry is reading," says Oettel. Having 
all the foundry's design rules means that the 
compiler is producing the optimum layout for 
each process. These rules are also used by yet 
another part of the compiler to compact the lay-
out when the process rules shift to smaller ge-
ometries. Successively smaller line widths do not 
scale downward linearly, but Seattle Silicon has 
developed a method called dynamic compaction 
to account for this. The dynamic compaction 
method of adjusting the layout to match individ-
ual process rules differs from the way other 
silicon compiler manufacturers do so. 
The conventional approach defines each corn-

2. SPEEDY ALU. To demonstrate their GaAs Compiler, Seattle Silicon 

Gigabit Logic created a 4-bit ALU that operates at 1.3 GHz. 
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ponent for a given process as a leaf cell, which 
are the basic elements a compiler uses to lay out 
a circuit. The conventional compiler performs a 
linear shrink of the individual leaf cells. Then it 
examines the cell and the process rules to deter-
mine where in the cell it can make additional 
nonlinear shrinks to achieve a more compact cell 
area. Not only does this take longer to adapt the 

A high-speed 4-bit ALU created with the 
GaAs Compiler boasts a layout that is as 
good as one done by hand and 50% more 
area-efficient than possible in a gate array 

process than does dynamic compaction, it also 
fails to give the optimum shrink of the cell. In 
addition, for each foundry the compiler has a file 
containing all the leaf cells for a given process. 
Each leaf cell would have been linearly shrunk 
and then optimized by a compiler program. 
When the GaAs Compiler lays out a circuit 

using dynamic compaction, it builds the circuit 
on a grid that it can change. "In our system 
there are a set of landmarks," says Oettel. "The 
distances between landmarks are set by design 
rules. In this methodology, the compiler, using 
the schematic of the circuit to be built, lays out 
the circuit in the most efficient way possible. 
When the compiler completes the initial layout, it 
lines it up with the grid." The grid lines are 
labels, X0, X1, X. on the X axis and likewise 
Yo, Y1, • • • Y., in the Y axis. Because the compil-
er uses a dynamically changeable grid, it can 
space a design according to a mathematical for-
mula: "X2 = X1 (loading rule)." The area 
surrounding X2 may be adjusted by the amount 
of the loading rule. The compiler accepts the 

loading rule and adjusts the size to accommodate 
the rule for the process in which it is operating. 
To demonstrate their new GaAs Compiler, Seat-

tle Silicon and Gigabit Logic created a high-speed 
4-bit ALU (see fig. 2). "The resulting layout of the 
4-bit ALU is comparable [in terms of area efficien-
cy] to hand layout and is approximately 50% bet-
ter than if the design were implemented as a gate 
array," Oettel says. The compiled design is also 
four times faster than the GaAs gate-array ver-
sion and consumes 30% less power. 
The GaAs ALU that the compiler produced for 

Gigabit Logic will be introduced April 30 as a 
member of the company's PicoLogic family of 
standard products. The 10G181, as it will be called, 
will operate at 1.3 GHz, three times faster than the 
equivalent 10K or 100K ECL version of the part, 
but will require only two thirds the power. 
The number of items in the GaAs Compiler's 

library is small, with a transistor being the most 
complex item yet defined. But this is adequate to 
handle typical GaAs designs, which average 
around 1,000 gates, maintains Oettel. In con-
trast, a typical silicon compiler might have 25 
categories of components and include complex 
items such as multipliers, adders, data paths, 
etc. Of course, the number and complexity of 
elements in the GaAs Compiler's library will in-
crease over time as new elements are added. 
With the advent of a GaAs compiler, designers 

who were fearful of undertaking a GaAs design 
now have a computer program that masks the 
complexity of the process. Moreover, they can be 
assured that the resulting layout will be in tran-
sistor logic appropriate for the foundry to be 
used. In addition, the layout will be as efficient as 
a circuit laid out by hand. Finally, the GaAs com-
piler is designed to be adapted to future GaAs 
process technology or design technology. EJ 
For more information, circle 481 on the reader service card. 

COOPERATION PAYS OFF FOR SEATTLE SILICON AND GIGABIT LOGIC 
The first GaAs compiler took shape in an 
experiment that Seattle Silicon Corp. 
and Gigabit Logic Inc. carried out at the 
Washington Technology Center in Seat-
tle—and both companies think that their 
cooperation paid off handsomely. 
"Our GaAs compiler is the first 

instance of compiler methods ap-
plied to GaAs material," says 
Richard Oettel, who is the chief 
scientist at Seattle Silicon in Belle-
vue, Wash. "We started it to see 
whether compiler techniques 
made sense for GaAs materials, 
devices, and circuits. The fact that 
we built the compiler says some-
thing about our ability to make 
tools for processes other than 
CMOS and n-MOS." 

Gigabit Logic is also pleased 

with the outcome. "The fact that there 
is a GaAs compiler means that now de-
signers interested in Gigabit's technol-
ogy can create designs that are correct 
without requiring the engineering sup-
port we previously had to provide," says 

PROUD FATHERS. Gigabit Logic's Michael Pawlik (le ft) and 

Seattle Silicon's Richard Oettel created the first GaAs compiler. 

Michael Pawlik, director of ASIC prod-
ucts at Gigabit Logic in Newbury Park, 
Calif. As Oettel explains it, "Gigabit 
doesn't have to do with every customer 
what they did with me—describe the 
technology and all the functions a de-

signer can and cannot do. All of 
that explanation has already been 
built into the compiler." 
The Washington Technology 

Center was the fertile ground 
where these two companies came 
together to develop the compiler. 
Gordon Kuenster, a founder of 
Seattle Silicon, is also a founder 
of the center, which is at the Uni-
versity of Washington. It is a cre-
ation of the Washington legisla-
ture intended to promote technol-
ogy development in the state. 
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TECHNOLOGY TO WATCH 

0
 ne task in the back end of integrated 
circuit design that has resisted full 
automation is the placement and rout-
ing, or floor planning, of macro cells 

and standard cells. With existing floor planners, 
the designer must do many details that he could 
more efficiently leave for a computer to handle. 
He has to partition standard cells into clusters 
and convert each cluster into a macro cell, which 
the floor planner then places with other macro 
cells in the design. 

If the designer wants to improve the timing of 
a critical path, for example, he must add weights 
to the line representing that path, forcing the 
place-and-route tool to give it priority in routing. 
He must hand-route power and ground lines in 
order to maintain control of their routing. Final-
ly, to add the pad ring—the connections between 
the die and the leads in the package—the design-
er must call up a ring from a library and ensure 
it has the appropriate pads for the chip. 
Now, however, a new floor-planning tool from 

VLSI Technology Inc. of San Jose, Calif., relieves 
the designer of these chores. The tool, called 
ChipCompiler, can handle both a macro-cell block 
for a full-custom layout and a standard-cell net-
list implementation. 

In addition, the designer can give guidance 
about the layout, and the ChipCompiler automat-
ically does the rest. In terms of placement, for 
example, the designer can indicate areas that are 
to contain standard cells—without converting a 
cluster of cells into a macro cell of a particular 
aspect ratio to fit into the area. With this fea-
ture, a designer can completely change a floor 
plan in a matter of minutes or hours. 
The designer can also give the tool guidance 

on routing. He can draw a set of lines on the 
layout, roughly outlining where power and 
ground should go, and the tool automatically and 
correctly routes the design to fit the guideline. 

THREE-LEVEL DESIGN HIERARCHY 

The capability for placing and routing individ-
ual standard cells and macro cells derives from 
the tool's ability to comprehend three levels of 
design hierarchy. At the lowest level are stan-
dard cells, represented as a netlist. At the next 
level, the software tool sees macro cells and 
standard cells clustered together as macro cells. 
At the highest level, the tool treats all macro 
cells as a single block surrounded by a pad ring. 
An example involving a 16-bit microcontroller 

chip helps to illustrate the power of the Chip-
Compiler. This microcontroller includes a com-
piled datapath and a state machine for control-
ling datapath operation. Both were created with 
the company's newest compiler tools [Electron-
ics, Feb. 5, 1987, p. 62]. Both could have been 
implemented as full-custom macro cells, but the 
designer chose to implement the state machine 

NOW DESIGNERS CAN SKIP 
FLOOR-PLANNING DETAILS 

as a collection of standard cells and the datapath 
as a full-custom macro cell. 

In this example, the layout the ChipCompiler 
produces is a rectangular chip (see fig. 1). The 
designer wishes to change the layout in order to 
achieve a smaller die size—a typical task at the 
floor-planning stage of designing an integrated 
circuit, as reducing the die size increases yields 
and cuts costs. One way to reduce the die size is 
to convert the large block of standard cells into 
smaller, rectangular-shaped cells surrounding 
the larger custom macro cell on three sides. 
With other place-and-route tools, to change the 

one large block of standard cells would require 
returning to the schematic-capture tool, parti-
tioning the standard cells into three separate 
blocks, creating a macro cell out of each block, 
and then returning to the floor-planning tool. 
Depending on the number of cells involved, the 
iterations could take hours or days to complete. 
With the new tool, the designer changes the 

layout simply by drawing three rectangular 
blocks in place of the one large block originally 
created: two vertical areas and the original hori-
zontal area (see fig. 2). "The designer creates 
these areas without having to know if they are 

1. FLOOR PLAN REDUCTION. By giving the floor planner guidance on how it 

should route the power net, a designer can significantly reduce die size. 
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the right size or not," says Mark Hartoog, man-
ager of physical design software at the company. 
"In addition, the designer can freeze the two 
newly created vertical standard-cell areas, indi-
cating to the software that he wants the two to 
be the same height as the compiled macro cell," 
Hartoog continues. Establishing the height of a 
standard-cell row is another example of guid-

VLSI Technology's ChipCompiler can do all 
the tasks needed to turn one large circuit 
block into three: all the designer need do 
is draw three rectangles in place of the one 

ance. The floor planner automatically adjusts the 
unfrozen areas to be the right size after it deter-
mines how many standard cells can fit into the 
two frozen areas. It adjusts all three areas to 
match the total size needed to contain all the 
standard cells in the design. 

In breaking up the single block into three 
smaller ones, the designer need not specify to 
the software which standard cells are assigned 
to each block. However, he can make seed place-
ment in any given area to improve timing in a 
critical network or to achieve other design goals. 
The floor planner knows what cells are con-
tained in the netlist and the amount of area 
required to place and route the standard cells in 
each of the three areas assigned. It places stan-
dard cells into each designated area in such a 
way as to minimize total wiring between blocks. 
Once the designer is content with the place-

ment, he directs the tool to route the standard 
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2. DIVIDE AND CONQUER. ChipCompiler quickly divides a large macro cell 

containing standard cells into smaller blocks of standard cells. 

cells inside the individual blocks. The floor plan-
ner is now working at the lowest level in the 
design hierarchy, placing and routing standard 
cells. When the software completes this routing, 
the designer is ready to route the larger macro 
cells at the second level. 

Before routing the larger block, the floor plan-
ner's analysis tools show the designer any rout-
ing congestion within the current floor plan. He 
sees a "rat's nest" view of the wiring between 
blocks. At this point, he can rotate or move 
blocks around to improve the routing. 
Once satisfied with the block placement, the 

designer can route the blocks with default power 
routing. In wiring the blocks, the ChipCompiler 
first shows the designer the channel structure of 
the arbitrary blocks and in which order it will 
route them. The floor planner starts routing the 
innermost channels and works outward so that it 
can move blocks apart to accommodate routing. 

"After each channel is routed, the floor planner 
adjusts the block positions to keep from wasting 
space or causing routing failures caused by too 
many wires trying to run through too narrow a 
routing channel," says Hartoog. "Routing chan-
nels are not required to be rectangular. They can 
be any rectilinear shape. After the router finishes 
wiring, it compacts the channel wherever possible 
by removing extraneous bends, jogs, and vias." 
On this first layout iteration, the ChipCompiler 

floor planner produces a chip measuring 179 by 
178 mils. To reduce die size even further, the 
designer reroutes the design and gives the floor 
planner guidance on power and ground routing. 
To do so, he first selects the positive supply 
voltage, or Vdd, net; the system highlights all 
the Vdd connectors on each block in the layout. 
The standard-cell areas generally have Vdd con-

nectors at both ends of the standard-cell rows. 
"The designer may choose to connect Vdd at only 
one end of the row of standard cells, to prevent 
the supply voltage from circulating around the 
pad ring," says Daniel Skilken, software product 
manager. Routing power through the pad ring 
has the effect of increasing die size. 
To guide the routing of the power net, the 

designer draws lines between power connectors 
on the various blocks to indicate the general 
area for the power lines. "The segments do not 
need to be connected directly to the Vdd connec-
tors; the designer merely indicates the vicinity of 
the connector, and the system creates the exact 
wiring for him," says Hartoog. "He can also 
specify the width of the power bus." 
The new layout produces a chip measuring 169 

by 168 mils—a reduction of 10 mils off each side 
of the original chip layout for a total savings of 
100 mil2. "This reduction would significantly re-
duce the price of the chip," says Skilken. "It 
could also make a difference in the kind of pack-
age the designer can use. Certain die sizes re-
quire larger cavities." -Jonah McLeod 
For more information, cacle 482 on the reader service cant 
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Zr 
A clear path through the CAE/CAD 
software maze. There are many 
CAE/CAD systems on the market 
today, but most are unproven in the 
work environmert. With over 2,000 
packages sold, the one system that 
has been getting the job done where 
it counts is EE Designer! 

This is the IBM PC-based end-to-end 
CAE/CAD system that performs. 
Professionally. And affordably. That's 
why it's quickly become first choice 
of small and large companies alike. 
And the latter category includes 
companies like AT&T, Eastman 
Kodak, General E:ectric, 
IBM, Motorola, Sony, Texas 
Instruments, Westinghouse, 
and Xerox, to name just a few. 

Join them and more than a thousand 
other companies in making the smart 
move—risk free. Order EE Designer or 
the advanced EE Designer II, try it for 
30 days and be fulfy satisfied or your 
money back. 
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EE Designer. Schematic capture, 
digital logic simulation, manual interac-
tive layout, limited multilayer capability. 
$975. 

AutoRouter. Two layer Auto-
Router for EE Designer. 
Uses vias and orth-
ogonal routing 
style. $975. 

Plug-in graphics 
card for IBM PC 

generated by EE Designer 

EE Designer II. Schematic capture, 
dio tal logic simulation, manual inter-
act ve layout, extended multilayer 
and surface mount (SMD) capability, 

enhanced graphics 
for symbol creation, 
dimensioning capabilities. 

Improved facilities for analog board 
design (improved ground planes, 

user definable trace widths.) 
$1,875. 

AutoRouter II. Multilayer 
AutoRouter for EE Designer II 
Supports routing with or withou: 

vias using orthogonal routing style 
$1,475. 

EE Designer II and AutoRouter II may 
be purchased together for $2,975. 

System requirements: IBM PC/XT/AT 
or compatible with 640K memory. 

To order, call toll-free 

1-800-553-1177 MulereeM) 
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TECHNOLOGY TO WATCH 

THIS NEW DESIGN OUTRUNS 
VECTORIZING MINISUPERS 

V
ector-processing minisupercomputers 
face a challenge from a new kid on the 
block who has a different method of 
crunching numbers. Cydrome Inc. 

claims that its modified data-flow architecture 
avoids the major roadblock for vector process-
ing: some code can never be vectorized. So over-
all performance, as a result, is degraded because 
portions of most programs must be executed at 
much-slower scalar speeds. 
Cydrome says that its Cydra 5 achieves three 

to four times the sustained performance of vec-
torizing minisupers that have the same peak per-
formance. The figures are based on tests with 
an early version of the machine running 24 Law-
rence Livermore Laboratory Loops kernels, 
which are regarded as giving the best measure-
ment of performance across an entire workload. 
The Cydrome designers took what is good 

about data-flow parallel-computer architecture— 
keeping all processing resources busy as long as 
data is available and thus doing a maximum 
amount of work in parallel. But they also elimi-
nated what is bad—the overhead that the data-
flow machine generates in sensing when data is 
available for operations—by moving the complex 
scheduling to a very intelligent compiler instead 
of building it into the hardware. 
To make the Cydra 5 a fast mathematical pro-

cessor as well as a good general-purpose ma-
chine, the engineers designed a special numeric 
processor and built in a provision for multiple 
processors (see figure). Since the most efficient 

NUMERIC 
PROCESSOR 

GENERAL 
PROCESSOR 

GENERAL 
PROCESSOR 

SERVICE 
PROCESSOR 

C BUS 
(64 BITS1 MEMORY A 

MEMORY B 

I/O 
PROCESSOR 

I/O 
PROCESSOR 

DUAL MEMORIES. The Cydra 5 is designed with dual memories, one serving a 

numeric processor and the other serving general-purpose processors 

use of all processors in this design requires that 
data be shifted among the processors, the de-
signers built a wide and fast system bus-64 
bits wide and rated at 100 Mbytes/s. 
The Cydrome engineers opted for two kinds of 

system memory for balanced performance. One 
of the memories is set up for rapid parallel ac-
cess to deliver numbers to the numeric proces-
sors in high volume, while a second memory, 
structured for serial access, serves the general-
purpose processors. 
Cydrome will demonstrate the Cydra 5 at the 

Second International Conference on Supercomput-
ing May 3 to 8 in Santa Clara, Calif. When the 
machine is introduced this summer, it is expected 
to have a price tag of from $600,000 to $900,000 
for a fully configured system. Cyclrome will mar-
ket the machine itself and through an OEM ar-
rangement with Prime Computer Inc., which has a 
10% stake in the Milpitas, Calif. startup. 

MORE HORSEPOWER 

The Cydra 5 is intended to serve users who 
now have a general-purpose processor, such as a 
Digital Equipment Corp. VAX, but who want 
more horsepower for structural analysis, simula-
tion, computer-aided engineering and design, and 
other computationally intensive tasks. Because it 
does not require code to be vectorized, it may 
run sequential algorithms essentially unchanged, 
merely recompiled. 
By contrast, says B. Ramakrishna Rau, Cy-

drome's chief technical officer and the designer 
of the Cydra 5, vectorizing superminis are best 
for would-be supercomputer users who want to 
run existing supercomputer code without paying 
supercomputer prices. Other users, he adds, will 
require an 8-to-10-fold performance improvement 
to justify the cost of vectorizing. 

Data-flow architecture takes advantage of in-
herent parallelism in a program—independent 
operations that can be done at the same time— 
explains Rau. An operation may be performed 
whenever all inputs are available and a proces-
sor is available. Thus a data-flow processor can 
tolerate nonlinear recurrences, where the result 
of one operation is fed back into another—which 
can derail a vector machine by forcing every 
iteration in a matrix operation to wait for the 
recurrent value to be calculated. 
Cydrome calls its architecture "data-flow-like." 

A pure data-flow machine can quickly bog down 
in overhead, Rau explains. True data-flow hard-
ware must sense when inputs to an operator are 
available. That requires tagging each input with 
an index number, and then performing two asso-
ciative searches for every operation. 
The Cydra machine makes these decisions in 

advance, at compile time instead of run time. 
The compiler will schedule operations so that 
data will automatically be assigned to an avail-
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able operator. Such scheduling entails calculat-
ing an initiation interval for each instruction and 
then setting up a timing schedule so that the 
many iterations of the instruction can be inter-
leaved. "Scheduling requires modification of 
code, but the change is not nearly so great as 
for vectorizing," Rau says. 

Floating-point operations in the Cydra 5 are 
handled by a special numeric processor, designed 
from standard emitter-coupled-logic chips and 
some Motorola gate arrays. Where most vector-
izing minisupers use floating-point processors to 
offload number crunching from master central 
processing units, the Cydra treats the numeric 
processor and one or more general processors as 
equal citizens. Up to a dozen processors, in any 
mix, can be plugged into the system bus. Initial-
ly, the Cydra will have only one numeric proces-
sor, but it is designed for multiple units. 
Programs run on the numeric processors gen-

erate requests to the general processor, a 16-
m Hz Motorola 68020, for input/output operations 
and other operating system services. Tasks are 
assigned via a "ready-to-run" queue in the gen-
eral processor, through which the processors 
self-schedule. 
Except for a direct memory-access path for 

the numeric processor, all internal communica-
tion in the Cydra 5 is handled by a 64-bit bus 
built from standard 'FM chips and rated at a 
theoretical peak of 100 Mbytes/s. (Typical actual 
performance is 50 Mbytes/s, says Rau. The maxi-

mum actually achieved has been 80 Mbytes/s.) 
System memory, a service processor (a Motor-

ola 68000 that controls the system console), and 
an I/O processor also communicate via this bus. 
The vo processor in turn can control up to three 
vmEbus interfaces, and all peripherals and out-
side communications links are controlled via the 
vmEbuses. "We picked vmEbus because it is the 
fastest standard industry bus," Rau says. 
System memory is organized as two types; 

physically, they are the same kind of n-mos 1-
mbit dynamic random-access memories, but are 
accessed differently by the different processors. 
Each memory can hold both instructions and 
data. Memory A is interleaved so that it can be 
accessed in parallel by the numeric processor 
over a 200-mbyte/s bus; it is optimized for short 
access time, Rau says. Memory B is accessed 
serially over the system bus by the general pro-
cessor, which can sustain longer access times 
but needs a larger bandwidth. This processor 
can also access Memory A over the system bus. 
The Cydra supports up to 256 Mbytes of Memory 
A, added in 16-mbyte increments, and either 8, 
16, or 32 Mbytes of Memory B. 
The numeric processor includes a 32-Kbyte in-

struction cache, but no data cache. Rau says that 
the data cachese—which are commonly thought 
to be valuable because they hold in fast static 
random-access memory the small subset of data 
that a program will commonly require at a given 
time—can actually degrade performance. A nu-

HOW CYDROME'S DATA-FLOW ARCHITECTURE DOES IT 
A good example of how data-flow archi- 
tecture can outrun a vector-processing 
machine is Fortran Do loops, which are 
the most compute-intensive portions of 
floating-point operations. The figure im- 
plements the instruction 
DO 10 I = 1,1000 

formance over a serial execution of this 
expression, says Cydrome chief technical 
officer B. R. Rau. A serial machine, such 
as a vector unit, will have to perform 6 
reads, 3 adds, 2 multiplies, and 2 writes 
per iteration. For reads taking 5 cycles, 

writes 1 cycle, adds 2 cycles, and multi-
plies 3 cycles, each iteration will require 
44 cycles. Even if the data-flow machine 
can only handle one memory access, one 
add, and one multiply per cycle, it can 
perform this iteration in 16 cycles. 

for the expressions 
G(I) = (A(I) + B(I)) * (C(I) + D(I)) 

* 
A B C D E F 

H(I) = (C(I) ± D(I)) (E(I) + F(I)) 
where 

F(I) = H(I-1) 
READ 1 READ 2 READ HEAD 4 READ 5 READ b 

A data-flow machine can perform as 
many of these adds and multiplys in 
parallel as it has hardware for, as soon 
as the data representing the inputs is 

ADD 1 -•—• --.1 ADO 2 f•— • ---.1 ADD 3 r-
present. By contrast, a vectorizing pro-
cessor would first read in all the data 
and then perform all iterations of the - MULTIPLY 2 
Addl, all of the Add2, all of the Add3, 

MULTIPLY 1 

and so on. Therefore, because this ex-
pression has a recursion, with the re-

Multiply2 becoming an input to 
G H 

suits of 
Multiply3, it cannot be vectorized. Each 
iteration of Read6 will have to be calcu-

WRITE 1 WRITE 2 

lated separately. 
A simple data-flow machine might 

typically offer a 3: 1 improvement in per- TWO WAYS. A data-flow machine does these operations in parallel; a vector processor works senally. 
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merical processor works on large arrays of data, 
Rau notes. If the cache is one word too small, so 
that the first word of each iteration keeps getting 
pushed back into main memory, the cache can 
come up with a zero hit rate. The problem is even 
worse, Rau says, in multiprogramming environ-
ments when the cache may be looking at every 
fourth word; in such cases it has to switch four 

TECHNOLOGY TO WATCH 

times as much memory in and out of the cache. 
The 200-mbyte/s memory bus is the price Cy-

drome paid for leaving out the data cache, Rau 
says. With no data being kept immediately acces-
sible to it, the numeric processor needed a fast 
path and a fast access time to Memory A. 

—Clifford Barney 
For more information, circle 483 on the reader service card. 

FAST CONTROL STORES 
CAN NOW USE EEPROMs 

1. FAST EEPROM. Seeq's 36C16 CMOS EEPROM has an access time of 25 to 35 ns. 

ir
he race to fill the need for high-speed 
writable control memories traditionally 
has been run neck-and-neck between bipo-
lar programmable read-only memories 

and cmos static random-access memories com-
bined with ultraviolet-erasable cmos PKoms. But a 
new entry from Seeq Technology Inc. should 
cause these competitors to look over their shoul-
ders. Coming up fast is Seeq's set of superfast but 
cmos 16- and 32-Kbit electrically erasable PROMS 
with access times of 25 to 35 ns. 
These access times for the 2-Kbit-by-8-bit 

36C16 and the 4-Kbit-by-8-bit 36C32 (see fig. 1), 
which are 5-v, byte-writable, low-power CMOS EE-
PROMS, are equivalent to those times available 
with bipolar PROMS and faster than those avail-
able on current EPROMs and EEPROMs. The un-
precedented high speed of these EEPROMs is 
achieved without sacrificing reliability and en-
durance, according to Radu Vancu, senior staff 
design engineer at the San Jose, Calif., company. 
What makes that possible is the use of a higher-
performance scaled 1.25-µm n-well cmos process 
and a variation of its traditional Q-cell in which a 
pair of EEPROM transistors is read out through 
separate sense amplifiers. Called the differential 
Q-cell, it incorporates a differential sense-amplifi-

cation scheme and address-detection techniques 
borrowed from high-speed static RAMS. 
Because of their combination of in-system re-

programmability and high speed, the two devices 
will open up new applications, says Gary Rauh, 
Seeq's strategic marketing manager. "For one 
thing, in high-speed nonvolatile memory systems 
requiring infrequent RAM rewrites, this 35-ns EE-
PROM can replace the combination of a high-
speed static RAM and slower EEPROM at substan-
tial savings. System design is also simplified, 
because the need for loading and unloading a 
large number of SRAMS is eliminated." 

In addition, applications traditionally per-
formed by bipolar PROM will gain more flexibility 
with these high-speed, nonvolatile alternatives, 
says Rauh. "Code conversion, for example, can 
now incorporate user-defined codes, and high-
speed character generators can be customized to 
meet the specific requirements of the user's 
applications." 

Until now, the only commonly available non-
volatile memories with access times of 35 ns or 
less have been bipolar fusible-link programmable 
ROMS such as those available from Advanced 
Micro Devices [Electronics, Feb. 10, 1986, p. 35]. 
Although they offer high speed, bipolar PROMS 
have limitations, most important of which is that 
they consume much more power than mos de-
vices, especially when compared with the many 
high-speed CMOS SRAM and EPROM circuits avail-
able. High-speed CMOS EPROMs with access times 
of 45 to 60 ns are pushing toward 35 ns. 

Before the development of 
Seeq's high-speed differential Q-
cell, the best available EEPROMS 
had access times of 50 to 55 ns, 
limiting them to relatively slow 
microprocessor applications or 
forcing the introduction of wait 
states into what would otherwise 
be faster systems. As a result, EE-
PROMs were ruled out for use as 
high-speed control store in such 
applications as control systems, 
graphics displays, array process-
ing, and digital signal processing. 
Users who need high speed, non-
volatility, low power, and in-circuit 
reprogrammability have had to 
settle for a battery-backed 25- to 
35-ns SRAM or a combination of 

66 Electronics/April 30, 1987 



high-speed SRAM and somewhat slower 50- to 
100-ns EEPROMs. In the latter approach, fast 
SRAMs are used for program execution, loaded 
from slower EEPROMs after power-on. 
Seeq aims to eliminate this dilemma with the 

first two devices in its family of EEPROMs in the 
Jedec standard byte-wide 24-pin packages with 
the output drive characteristics of commonly 
available bipolar PROMS. Available in 300- and 
600-mil dual inline packages, they are pro-
grammed with voltage programming pulse ap-
plied to one of the chip select inputs, because 
there is no enable input pin on this pinout. Indi-
vidual bytes and the entire chip are reprogram-
mable at a rate of 5 ms/byte. 

In addition to a 35-ns access time, the devices 
feature a chip-enable output time of 20 ns. The 
devices have external read and write cycles iden-
tical to most commonly available sRAms, with 
high-speed address and data input latches incor-
porated to permit microprocessor-compatible 
write signals. These cycles make it easier for 
systems designers to incorporate the device into 
existing systems. 
The most important factor in boosting the 

speed of the EEPROMs to the sub-35-ns range has 
been the shift to sense-and-detection circuit tech-
niques more commonly associated with static 
RAMs. "Most EEPROMs use two transistors per 
bit—one to store data and one as a select tran-
sistor—and single-ended sensing, yielding high 
density memories," says Vancu. "But the down 
side is that access times are in the 200-ns 
range." Attempts have been made to use the 
technique in higher-speed designs by increasing 
the bit-cell current and reducing the word-line 
delay. "By using a large bit-cell transistor and 
additional decoding circuitry, EEPROMs with ac-
cess times around 70 to 90 ns have emerged." 
However, the basic limitation of such designs 

is the relatively poor performance of the single-
ended amplification technique in noisy high-
speed environments, because common-mode 
noise is not rejected. For these reasons, says 
Vancu, Seeq decided to use a differential bit-cell 
and sense-amplifier techniques borrowed from 
SRAM designs. Called the DQ cell, Seeq's differen-
tial bit cell (see fig. 2) is a variation of its 
proprietary Q-cell in which a pair of EEPROM 
transistors is read out through sep-
arate sense amplifiers, which are in 
turn combined into a NOR gate. The 
effect of this arrangement is that 
correct information will be read out 
as long as at least one of the two 
transistors is not defective. The 
only difference between the Q and 
IN cells is that in the latter each 
half of the EEPROM pair contains 
the complement of the other half. 

In a configuration similar to 
SRAM designs, a differential sense 
amplifier is shared by each half of 2. RAPID DETECTION. A sense amplifier detects bit-cell states fast at low input voltage. 

the cell, one for the select transistor and one for 
the floating gate transistor, allowing rapid bit-
cell-state detection at a low-input differential 
voltage. "Moreover, it is done in the presence of 
common mode noise on the bit lines as well as on 
the ground and supply voltage inputs." 
To further improve bit-sensing time, input-edge-

detection circuitry similar to that used in SRAMs 
was incorporated to generate internal voltage-
equalization pulses, says Vancu. At 350 mw, the 
36C16 and 36C32 consume less than half the pow-

Seeq 's 1.25-micron n-well CIVIOS process 
keeps power consumption at reasonable 
levels while squeezing as much speed as 
possible out of the new EEPROMs 

er that a bipolar PROM of the same density needs, 
he says, which means they may be designed with 
smaller power supplies and less sophisticated 
cooling systems. Because they run cooler, they 
are also more reliable over the long run. 

In contrast to bipolar PROMS, Rauh says, the 
two devices can be completely tested before ship-
ment because of their electrically erasable cells. 
The 36C16 and 36C32 also have the advantage of 
in-system reprogrammability. "Unlike bipolar 
PROMS, which must be scrapped and replaced 
with new devices when code changes are neces-
sary, an EEPROM does not have to be replaced," 
Rauh says. "It is simply updated and reused." 
To keep power consumption at reasonable lev-

els while squeezing as much speed as possible 
out of the devices, a 1.25-j.tm n-well cmOS has 
been used. "However, this represented a consid-
erable circuit-design challenge," Vancu says, 
"since an EEPROM requires a high voltage, 18 to 
21 v, to write, and also must operate at high 
speed." To reconcile these two requirements, a 
substrate bias generator was incorporated: to 
keep the substrate at about -2 V, decreasing the 
bit-line capacitance and reducing signal delay; to 
enhance the characteristics of high voltage de-
vices; and to improve latchup immunity. 

-Bernard C. Cole 
For more information, circle 484 on the reader service card. 
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TECHNOLOGY TO WATCH 

PYRAMID ADDS RISC 
TO PARALLEL PROCESSING 

p
yramid Technology has taken a giant 
step forward on the performance curve 
by putting fast reduced-instruction-set 
processors into a tightly coupled, 

shared-memory multiprocessor architecture. Its 
two new systems, the 9830 and the 9840, extend 
the performance and improve the price/perfor-
mance of the 9800 series—two models, the 9810 
and 9820, were introduced in November. The 
Mountain View, Calif., company now sees this 
family of computers as its ticket into a commer-
cial data-processing marketplace dominated by 
the likes of IBM Corp., broadening its current 
market base of technically oriented customers. 
The new models offer mainframe power at 

minicomputer prices. As a result, they pack a 
price/performance wallop that will make them 
attractive platforms for large data base, transac-
tion processing, and software-development appli-
cations in the commercial data-processing arena. 
"Users can go all the way from the classical 
upper end of the minicomputer marketplace well 
into the traditional mainframe marketplace with 
the 9830 at $424,000 and the 9840 at $514,000, 
which is half to a quarter of what they've tradi-
tionally paid for that performance, " says Dick 
Lussier, Pyramid's president and chief executive 
officer. 

Pyramid engineers combined three perfor-
mance-enhancing ideas—RISC, a floating-point co-
processor, arid parallel processing—into one com-
puter architecture. Then, by adding high-speed 

input/output capability with separate i/0 control-
lers on the 40-mbyte/s Xtend system bus, they 
kept the system in balance. In another balancing 
act, the designers made sure disk-file storage 
was more than adequate and set it up to be used 
as virtual disks. A built-in diagnostic and service 
processor ensures that all this capability can run 
smoothly without great expense. 
Performance specifications indicate the ma-

chines have power to spare. Equipped with four 
RISC central processing units tied together in a 
shared global-memory configuration, the 9840 
can execute some 25 million instructions per sec-
ond—better than twice the performance of a 
Digital Equipment Corp. 8800, according to Pyr-
amid. The three-cm configuration of the 9830 
offers 19-mips computing. 
The 32-bit RISC CPU at the heart of these sys-

tems features an instruction pipeline to allow 
most instructions to execute in a single 100-ns 
clock cycle. The CPU also features an unusually 
large number of registers-528. "We tried to 
make our processor do what computers do best, 
namely, use lots of register operations as well as 
minimize the bottleneck between processor and 
memory," says cofounder Robert Ragan-Kelley, 
Pyramid's director of advanced software devel-
opment. "So our design is a hybrid between a 
register machine and a stack machine—it's easy 
to program, but it has all of the implementation 
advantages of registers." 

Unlike many single-chip VLSI RISC implementa-
tions, Pyramid has included a 16-Kbyte instruc-
tion cache, a 64-Kbyte data cache, memory-man-
agement system, and floating-point coprocessor, 
all of which are so critical for system perfor-
mance, onto each CPU board. For its successor 
computer systems due out in late 1988 or early 

1989, Pyramid is developing a CMOS 
VLSI version of this RISC CPU, Lus-
sier says. 
The RISC CPUs communicate with 

main memory and with the sys-
tem's I/O processors over Pyra-
mid's proprietary Xtend bus design. 
A 32-bit bus, Xtend can transfer 
data at up to 40 Mbytes/s. Because 
the 9830 and 9840 use separate con-
trollers to handle external input 
and output, the Xtend bus trans-
fers only short messages between 
the cPus and the controllers. This 
message-based design helps reduce 
bus activity and prevent I/O 
bottlenecks. 
For communication with periph-

eral devices and the outside world, 
the 9830 and 9840 feature a high-
capacity intelligent ito subsystem. 
This subsystem combines a 5-mips 

EXTENDED FAMILY. The 9830 and 9840 add multiprocessors to Pyramid's 9000 family. AMD 29116 processor and 14 paral-
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lei direct-memory-access channels to provide a 
total throughput of 11 Mbytes/s. The Ito proces-
sor's disk controller can transfer data to and 
from disks at rates of up to 2.5 Mbytes/s. A 
separate tape/printer/Ethernet controller sub-
system provides a high-speed tape interface, a 
printer interface, and an Ethernet controller. The 
9830 and 9840 can also support a variety of other 
tio controllers via its Multibus adaptor. 
To handle storage requirements, the 9840 is 

equipped with 128 Mbytes of main memory and 
up to 29 gigabytes of disk space. All memory 
comes with error-correcting logic that corrects 
single-bit memory errors and detects double-bit 
errors. Virtual memory is byte-addressable and 
allows each processor to use up to 4 gigabytes 
of virtual address space. Also included is a virtu-
al disk facility, a feature that helps manage the 

immense quantities of data that might be associ-
ated with large database applications. Where 
such databases are too big to store on a single 
physical disk, the virtual-disk facility allows sev-
eral physical disk drives to be grouped together 
as a single logical disk. 
To ensure smooth recovery from faults, each 

machine contains an internal diagnostic and ser-
vice processor called the system support proces-
sor. This processor performs diagnostic and test 
functions, downloads microcode for the central 
and I/0 processors, and handles the interface to 
the system operator through the system con-
sole. Most important, it hooks into a modem that 
allows service personnel to diagnose problems 
over the phone for quick repair. 

-Alexander Wolfe 
For more information, circle 485 on the reader service card. 

TECHNOLOGY TO WATCH 

S
ummation Inc. had the hardware and 
TYX Corp. had the software needed to 
develop personal-computer-based test 
systems for military applications. So 

they got together and designed a new tester 
based on the IBM Personal Computer AT that, 
they say, meets all military requirements for 
automatic test equipment, including program-
ming, documentation, and operation. The part-
ners expect their Summation Atlas Test System 
to lower significantly the cost of such applica-
tions as testing power supplies and microproces-
sor boards at military repair depots. 
"The new system can easily take the place of 

power-supply testers costing more than $700,000 
per test stand. The replacement would cost about 
$110,000, including software, instruments, test 
stand, and computer," says John M. Thompson, 
ATE marketing manager of TYX. Software redevel-
opment costs would be modest, he adds, because 
the system can quickly recompile programs writ-
ten in Atlas, the standard military ATE language. 
Summation, of Kirkland, Wash., introduced its 

SigmaSeries family of Pc-based test and man-
agement systems in 1985 for industrial applica-
tions; it now claims more than 100 customers 
(see p. 71). To build test stations, users plug in-
strument-on-a-card and signal-switching modules 
into an intelligent test frame that operates as a 
benchtop analog, digital or hybrid tester. In 
March, Summation upgraded the system with 
high-speed digital modules for testing complex 
components and board assemblies, both of which 
are used extensively in military equipment. 
TYX, of Reston, Va., produces the Personal At-

las Work Station, or PAWS, a software develop-
ment, documentation, and execution system that 
runs on PCs and minicomputers. PAWS is used in 
more than 30 major military ATE programs, TYX 
says. In the new system, PAWS is integrated with 
drivers and a switching data base for Summa-
tion's hardware so that it can compile and exe-

PC AT-BASED TESTER 
CUTS COST OF MILITARY ATE 

cute Atlas programs for the test stations. Op-
tions include an expert system designed to help 
programmers develop test strategies. 
Each Atlas test system station (see fig. 1) con-

tains a Motorola Inc. 68000 16-bit microprocessor 
system and a vmEbus for instrument-on-a-card 
modules, a configuration becoming popular in mili-
tary ATE systems [Electronics, April 16, 1987, 
p. 57]. The 68000 executes programs and com-
mands sent to it over an IEEE-488 bus by a PC AT. 
The PC can also operate conventional instruments 
via the same bus. As in conventional ATE systems, 
several modules and conventional instruments can 
operate on the bus; the optimum number depends 
on the complexity of the tests being run. 
Up to 12 microprocessor-controllable instru-

ment-on-a-card and switching modules plug into 
a station's test frame and up to 11 more modules 
plug into an expansion chassis. The modules are 

1. SMART TEST STATION. A microprocessor in the test station (left) executes 

test programs downloaded by a personal computer (right). 

Electronics/ April 30, 1987 69 



GO 

GO 

synchronized by a trigger bus and share a front 
panel with software-defined control keys and an 
80-character electrofluorescent display. The sta-
tion also has foot-control, bar-code-reader, print-
er, and RS-232-C ports. 
Analog signals to 200 mriz can be switched 

into the modules, says Brian T. Laine, Summa-
tion's project manager, and signals to about 100 
MHz can be transferred on buses in the test 
frame. For high-accuracy measurement of elec-
trical parameters at frequencies to about 1 MHz, 
there are shielded analog buses with an offset of 
less than 1 µ,V. 
Summation's new DSR10 digital stimulus and 

response module provides for high-speed func-
tional testing of microprocessor boards and oth-
er complex components. It operates at test-data 
rates to 20 MHz with 100-MHz strobes and 10-ns 
timing resolution and can expand to hundreds of 
pins at that performance. 
The DSR10 is partitioned into a controller mod-

ule and memory modules. Each memory module 
provides 16 outputs, 16 inputs, and 16-kiloword 
input and output memories, using 16-bit words. 
A test station with an expansion chassis can 
have as many as 336 inputs and 336 outputs. 
Test patterns stored in the output memories can 
be varied with stored strobe-signal transitions 
and repeated a specified number of times (up to 
65,536 times), or repeated indefinitely. 

START 

TEST: 1000 
OBJECTIVE: SYSTEM START UP AND CHECK FOR FIXTURE POWER 
PINS: CNX HI J6-05 

POWER: PERFORM 'SYSTEM-START' 

OTHER: OUTPUT, • • OPERATOR • • • TURN POWER OFF 
DELAY 10 SEC 

REPLACE: 
PWR-REG 

TEST: 1010 
OBJECTIVE: VERIFY TEST ADAPTER POWER 
PINS: CNX HI .16-05 

POWER: OUTPUT, • • • OPERATOR • • • TURN ON POWER SWITCH. 
DELAY 10 SEC 

NOGO LO REPLACE: FUSE, 
PWR SUP, 
PWR-REG 

2. TEST DOCUMENTATION. Optional software translates Atlas programs Into 

flow charts and other documentation and prints them out on a laser printer. 

The PC version of PAWS runs under Venix Sys-
tem 5, a Unix-based, real-time operating system 
from Venturecom Inc., Cambridge, Mass. A 
menu-controlled system with more than 1.2 mil-
lion lines of code written in the C language, PAWS 
evolved from an Atlas software system developed 
for the Air Force MATE (modular ATE) program in 
the 19'70s by RLG Associates, a TYX predecessor. 

"Atlas compilers are slow, and ours is no ex-
ception," Thompson says. However, he says, re-
cent enhancements and Venix's speed enable a 
standard IBM PC AT to compile at a respectable 
work-station rate-592 lines per minute, com-
pared with 600 lines per minute for Digital 
Equipment Corp.'s MicroVAX II, 662 lines for a 
Hewlett-Packard Co. HP 9000/500, and more than 
1,000 lines for a VAX minicomputer. 

FOUR KINDS OF CODE 

The basic system compiles and edits programs 
written in the IEEE-716 C/Atlas subset, with oth-
er subsets optional. Besides generating object 
code in the Atlas intermediate language for test 
stations, the compiler can also generate code for 
conventional instruments in CIIL (Control Inter-
mediate Interface Language, the MATE stan-
dard), instrument native code (ASCII strings), or 
HP'S special routines. 
Among the development tools is a windowing 

editor for development of test-program sets 
(TPSs). With it, test engineers can "cut and 
paste" existing programs to build TPss. Up to six 
programs 65,000 lines long can be scrolled 
through six display windows and up to eight 
programs can be manipulated at one time. To 
speed debugging, a review editor displays pro-
grams and diagnostic messages in two windows 
and jumps from messages to the erroneous At-
las source code with a single keystroke. 
The run-time system does double duty as an 

on-line development tool for executing code on 
the target test station during final debugging 
and as the software package that runs the tests. 
TYx's optional documentation packages translate 
Atlas programs into laser-printed test-require-
ments documents, or TRDS, flow charts, and oth-
er documentation in printing formats that meet 
military specifications. The first of these pack-
ages, called the TRD/Atlas generator, also trans-
lates existing TRDs into Atlas programs. PAWS 
also has a host of optional Atlas subsets and 
utilities. 
Another aid to development is an expert sys-

tem supplied by Automated Reasoning Corp., 
New York, that runs on the Apple Macintosh. 
For instance, it will analyze a microprocessor-
board schematic and such data as part costs and 
failure probabilities, then recommend test and 
fault-isolation procedures. When the user is sat-
isfied with the test strategy, he develops the test 
program with PAWS. -George Sideris 

For more information, circle 486 on the reader service card. 

70 
Electronics/ April 30, 1987 



COMPANIES 

SUMMATION BETS ON PC-BASED TESTERS 

Fledgling Summation Inc. is 
laying all its money on just 

one horse: the volume market for 
low-cost test systems based on 
IBM Corp.'s Personal Computer 
AT. To help it run faster, the Kirk-
land, Wash., company is pursuing 
a "customer-driven" strategy— 
customers specify system capabili-
ties they want, and Summation 
supplies them in a system that us-
ers can program and customize 
themselves. The strategy is start-
ing to pay off. 
Summation, which an-

nounced its first product, 
the SigmaSeries, in October 
1985 and began shipping 
systems in January 1986, 
claims more than 100 users, 
including Ford, General 
Electric, General Motors, 
and IBM. Average system 
price is about $35,000. 
First-year sales were sever-
al million dollars, says Jim-
mie E. Bloomer, Summa-
tion's president, declining 
to be more specific. Second-
year sales will probably be 
twice as large. 
Summation's move now 

into the military market 
(see p. 69) can be attributed in 
part to sheer luck. Last fall, 
Bloomer demonstrated the Sigma-
Series at E-Systems Inc.'s Melpar 
Division, Falls Church, Va., a lead-
ing producer of electronic-warfare 
equipment. Lindsay Coffman, Mel-
par's test systems manager, 
thought the system would be use-
ful in future applications if it 
could be programmed in Atlas, 
the standard military test-system 
language. So, after Bloomer left, 
Coffman called John M. Thomp-
son, ATE marketing manager at 
TYX Corp. in nearby Reston, Va., 
which supplies Melpar with Atlas 
development software. Coffman 
gave him Bloomer's phone num-
ber and said something like, "Why 
don't you two get together?" 
They did that evening, and the 
end result was the Summation At-
las test system. 
Summation also had a bit of 

ADDING IT UP. Cofounders Bullis and Seres and president Bloom-

er (from left) built Summation on the idea of PC-based ATE. 

luck with the main SigmaSeries 
software package. The company 
was founded just as Microsoft 
Corp. of Redmond, Wash., was de-
veloping its Windows software for 
PCs. Summation became an alpha 
test site for the software and be-
came the first company to ship a 
Windows-based software system. 
Called TestWindows, the package 
allows tests to be programmed 
and controlled through a simpli-
fied graphics interface. 
Cofounders David A. Seres, 40, 

vice president of engineering, and 
David C. Bullis, 34, vice president 
of sales, started planning the se-
ries a full year before the official 
startup in May 1984. Both had 

Now the three-year-old 
company is going for 
the military market 

been research supervisors at Du 
Pont Co.'s Engineering R&D Divi-
sion. Seres recalls that Du Pont 
was spending $100,000 to $200,000 
per system to build automatic test 
equipment with conventional in-
struments and controllers. He and 
Bullis realized that the opposite 
approach, a modular system with 
a tightly coupled software pack-
age, would be inexpensive and do 
the job. 
That idea didn't quite jell, 

though, until the IBM PC came 
along. The realization that the PC 
could be used as a controller was 
the catalyst that prompted them 
to quit Du Pont and draft a busi-
ness plan for Summation in 1983. 

Seres and Bullis recruited Bloom-
er, 43, who was formerly general 
manager of John Fluke Manufac-
turing Co.'s Instrumentation Divi-
sion. Seven leading venture capital 
firms invested a total of $16 mil-
lion, and Summation was in 
business. 

To start things off, the 
company's executives iden-
tified 65 major commercial 
and military/aerospace 
manufacturers on the West 
Coast as potential custom-
ers. After the company 
started business they spent 
the first 100 days canvass-
ing and visiting those com-
panies, says Bloomer. After 
shipments began, the com-
pany beefed up its custom-
er-support staff with engi-
neers to be sure of getting 
correct feedback on new 
requirements. 
The basic system was de-

signed for both analog and 
digital applications but, says 
Bloomer, "we didn't have the re-
sources to develop both at once. 
We started with analog instru-
ments that solved the majority of 
problems for those 65 companies." 
He adds, "We didn't know at the 
time exactly what digital capabili-
ties would be needed. We selected 
a 20-MHz test rate because 10 MHz 
covers about 90% of requirements 
and 20 MHz about 95%." 
However, he concludes, "We 

would never have been able to 
bring our product out in 13 
months without giving our em-
ployees a sense of ownership." So 
every employee receives stock, in 
addition to normal wages, and ex-
tra stock for merit after periodic 
evaluations, and, Bloomer says, 
"That philosophy gives us the 
ability to move very rapidly into 
the marketplace." 

-George Sideris 
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TECHNOLOGY TO WATCH 

UPDATE: TANDEM'S VLX 
RACKS UP NONSTOP SALES 

WS MIR NMI 1.111,11 MI MR S
ince Tandem Computers 
Inc. introduced its first 
mainframe-class of fault-
tolerant computers, the 

NonStop VLX, a year ago, sales 
of the new system have soared. 
Now the company is getting 
ready to introduce new configu-
rations of the VLX that it hopes 
will get the same reception as 
the original, which accounted for 
75% to 80% of the company's 
growth in the past year, says 
Terence Retford, manager of 
systems products at Tandem. 

The Cupertino, Calif., company began shipping 
the VLX in small quantities prior to its formal 
introduction [Electronics, April 14, 1986, p. 34]. 
Volume production began almost immediately 
thereafter. Customer reaction was instantaneous, 
and sales have consistently exceeded forecasts. 
The new configurations, coming in May, will 

extend the system's capabilities at both the high 
end and the low end. They will be based on the 
same bipolar gate array used in the VLX, the 
MCA2800, which Tandem developed with Motor-
ola Inc. One of the main challenges for the team 

working on the upgrade was keeping pace with 
technology. Al McBride, director of technology 
at Tandem, says that the number of transistors 
on bipolar gate arrays once was doubling every 
year; now it's tripling. 

Despite the advances that the VLX systems 
represent, they don't seem to compete with the 
older Tandem NonStop TXP system. "The TXP 
systems are selling at the same rate after the 
VLX announcement as before," says McBride. 
Apparently, established Tandem customers have 
chosen to expand their existing TXP systems 
rather than buy into the newer VLX product. 
That means that VLX is appealing largely to new 
customers, although existing customers can buy 
the new VLX and tie the new and old system 
together with a fiber-optics link called FOX. 
What characterizes the new customers is their 

demand for the sheer power of the vu—twice 
the transactions per second of the old TXP sys-
tems, delivered by a modular system that can 
contain up to 16 processors, all operating on a 
high-speed processor bus. To get more power, 
customers simply add more processor cards. 
That seems to indicate that the new customers 

come at the expense of the company Tandem has 
always regarded as it prime competitor—IBM 
Corp. "Before, there was only one supplier of 
high-end transaction processing systems," says 
Retford, "and that was IBM. VLX for the first 
time gave customers an alternative, which not 
only offered more functionality but also came at 
a better price-performance." -Jonah McLeod 

TECHNOLOGY TO WATCH 

UPDATE: NOW LASARRAY IS 
READY FOR A BRISK YEAR 

IN JUST HOURS. THIS LASER PAIR 
CAN CUSTOMIZE A GATE ARRAY 
WM.= Mall !Ià PAMITI Me al OMB« OM ..100.1111 
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asarray Corp. got off to a 
slow start after the intro-
duction last year of its la-
ser-based method of cus-

tomizing gate arrays [Electron-
ics, April 21, 1986, p. 51]. The com-
pany's management has spent 
much of its time reorganizing its 
operations in Europe and setting  up a U. S. sales and marketing 
staff. With those tasks accom-
plished, Lasarray is now gearing 
up for a brisk year in 1987. 
A round of financing by pri-

vate investors in Europe—where 
Lasarray was founded as an operation within 
Switzerland's FELA group—has given the compa-
ny some $15 million to work with. And commit-
ments are in hand for the purchase of at least 

five of La.sarray's turnkey mobile fabrication fa-
cilities, costing $3 million to $4 million apiece. 
First delivery of a system is scheduled for May, 
says vice president George Krautner. 
Based on a laser pattern generator, the sys-

tem uses two beams to customize circuits by 
exposing resist-covered connections on a partial-
ly processed wafer. A computer program directs 
the beams along a pattern of holes in a metal 
grid that is laid down on a chip design created 
by a silicon compiler. The technique eliminates 
the chromium mask required in conventional 
gate-array customization, making circuit-writing 
faster and manufacturing less expensive. 
The turnkey systems include equipment for 

design, testing and packaging of the resulting 
Cmos arrays. With it, a finished prototype takes 
only a few hours from the completion of a de-
sign simulation. 
So far, orders for the system have all come 

from European companies, Krautner says. But 
he expects an enthusiastic reception in the U. S. 
once a demonstration facility now being built at 
the company's headquarters in Scotts Valley, 
Calif., is completed. -Bernard C. Cole 
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TECHNOLOGY TO WATCH 

AnewMicro Switch division of Honeywell SMART SENSORS breed of smart sensors from the 

Inc. promises to get rid of most of the  
increasingly complex wiring that is WILL HELP CUT 

snaking through automobiles, buildings, fac-
tories, and aircraft. As microprocessors take 
over the control of more and more mechanical WIRING THAT 
functions, from windshield wipers to jetliner 
landing gear, the need is growing for the flow of 
data to and from the equipment being controlled. CLOGS SYSTEMS  
The solution seems obvious: data multiplexing— 

the simultaneous transmission of multiple mes-
sages on a single wire can keep wiring require-
ments to a minimum. But for a data-multiplexing Micro Switch's application-specific sensors 
ing the inputs to the multiplexed bus should also can interface with any bus protocol; they system to operate effectively, the devices provid-

be "smart," or capable of performing their own will help reduce the fast-growing maze 
logic functions. Because a majority of inputs to of wiring in cars, buildings, and aircraft 
the data system are sensors, the place to begin 
multiplexing is with the sensors themselves. 

That's exactly what Micro Switch did. Engi-
neers at the Freeport, Ill., company developed   
smart-sensor integrated circuits that combine 
sensing, amplification, digital logic, and data 
communications functions on one chip. The sen-
sors are not only capable of being multiplexed, 
but they also can be easily customized to inter-
face with any bus protocol. Moreover, the sen-
sors can be tailored to work in different kinds of 
systems—they are, in effect, application-specific. 
Such adaptability is particularly important in 

the first application that the smart sensors are 
likely to be used for, automotive systems, where 
standards for multiplexed wiring are still in flux. 
Mona AbdelRahman, the director of technology 
for Micro Switch, says that this adaptability 
probably also will come in handy in the other 
areas where the sensors are likely to be used: 
building automation, industrial and process con-
trol, and avionics. 
To cover the range of applications, the Micro 

Switch engineers started with certain basic re-
quirements. The smart 
sensor they needed would 
have to have various char-
acteristics such as amplifi-
cation and internal envi-
ronmental compensation, 
integral data conversion 
and digital processing, 
bus and microprocessor 
interface capability, built-
in self-diagnostics, and 
transient protection. However, the current 1. SMART SENSOR. A multiplexed sensor adds addressing, comparator, and transmitting circuitry to the 

generation of smart sen- circuitry of the standard sensor. 

ADDRESS 
AND 

SENSOR 
ENABLE 

2 3 4 

SENSOR COMPARATORS, TRANSMITTER 
AMPLIFIER FOR OUTPUT 
FOR DIGITAL LOGIC 
CONVERSION 
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sors are general-purpose devices. Using them 
could result in overkill, bringing to bear more 
intelligence than is needed for an application and 
making the devices more expensive than they 
need to be. The solution is the application-specif-
ic sensors, which will not only lower the cost but 
will make the sensors themselves more efficient. 
With that concept in mind, Micro Switch devel-

The problem: general-purpose sensors 
with more intelligence than they need 
drive up costs. The solution: cheaper and 
more efficient application-specific sensors 

oped a strategy for implementing application-
specific sensors, beginning with those to be used 
in automobiles and later extending to the other 
applications. The starting point was certain ge-
neric characteristics that are expected from any 
"smart" sensor. Micro Switch sees these charac-
teristics as separate functional sensor require-
ments that can be represented in a simple single-
path, four-block flow chart (see fig. 1). 

Block 1, which contains address and enable 
functions and transient protection, has to do 
with the sensor's ability to identify itself as a 
separate element and realize that it has been 
addressed by the system. Once this happens, the 

enable function turns on the next component, 
Block 2. This block does actual sensing of the 
required parameter, such as temperature, pres-
sure, position, acceleration; amplifies the signal 
if necessary; compensates for environmental 
drifts; and converts the signal to a digital form. 

Block 3, composed of logic and comparator 
circuitry, notifies Block 4 of the status, pass or 
fail, of the information from the sensor block 
and also may produce diagnostic data or even 
send a signal to Block 2 to switch in a redundant 
sensor in a critical application. Block 4's function 
is to format the digitized sensor data of Block 2 
to the protocol required by the bus. Block 4 is 
then able to "talk" back to the bus or the 
microprocessor. 
The key to the new smart sensors lies in Block 

1 and Block 4, which are the only elements that 
would need to interface with a multiplexed sys-
tem. Therefore, they are the only elements of 
the sensor that would have to conform to any 
specific protocol. The complexity of Blocks 1 and 
4 is determined by whether the sensor is inter-
facing with the microprocessor or the bus. If it 
is interfacing with the bus, complexity is further 
determined by the protocol, the number of sen-
sors talking to the bus, and the data rate. 
The complexity of Block 2, the actual sensing 

portion of the smart sensor, is based on what is 
being sensed, the required degree of accuracy, 
the environment within which the sensor is oper-
ating, and the type of output required. 

Block 3 could have two levels of complexity. 
The simplest would deal with just reporting the 
status of the parameter being sensed. This 
would be enhanced by a second level of internal 
self-diagnostics that checks the output signal to 
evaluate potential sensor failure. 
An example of the type of IC that Micro 

Switch will use in its future smart sensors is a 
multiplexable optical encoder chip (see fig. 2) 
produced for Honeywell by its Optoelectronic Di-
vision in Richardson, Texas. This chip combines 
sensors and analog and digital circuitry on a 
single chip. The on-chip sensors can determine 
direction or rotation, rotational velocity and an-
gular position. 

This 60-by-80-mil chip, manufactured with a 
high-speed bipolar process, uses the four-block 
approach. For this chip, Block l's function is as a 
sensor address and enabling, specifically for 
multiplexing, which would be application specific 
and custom-designed. Block 2 has four sets of 
photodetectors that form two channels. These 
channels are configured to be 90° out of phase. 
The output of these detectors is fed into Block 3 
where a decision on rotation direction, rotation 
velocity, or angular position is made. Block 3's 
output is then sent to the transmitter stage of 
Block 4, where there is the option of digital out-

2. ON ONE CHIP. The multiplexed optical encoder combines four 

optical sensors with digital and analog circuitry. 
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put for interfacing to a microprocessor or analog 
output for the next drive stage. 

This four-block functional approach to the de-
velopment of customized smart sensors will elim-
inate waiting for a protocol to be established for 
multiplexed automotive systems—an important 
consideration, since the major auto manufactur-
ers so far have not settled on a standard bus 
protocol for multiplexed wiring, although they 
have formed committees to address various mul-
tiplexing options. 

Micro Switch has worked around the automak-
ers to develop smart multiplexable sensors com-
patible with any bus protocol they might adopt. 
Their protocol will deal only with data communi-
cation, so only those blocks interacting with the 
system would have to conform to it. The protocol 
will dictate the proper choice of digital logic to 
communicate with the bus. 
The crucial matter is the ability of the sensor 

to accurately perform its function and communi-
cate the data that it gathers. Various technol-
ogies to do this in different applications are now 
under development or are being refined at Micro 
Switch. 

In automotive applications, multiplexing can 
be applied in both control and communication 
applications. Control is further divided into two 
categories, low speed and real time. Both control 
types of multiplexing are heavily dependent on 
sensors to do their tasks. 

Control multiplexing deals with the operation 
of relatively static functions such as lights, pow-
er locks, horns, and windshield wipers. This type 
of low-speed multiplexing, together with data 
communication, will be the first to be addressed 
by the automotive manufacturers. High-speed 
control, which deals with real-time control of an-

tilock brakes, active suspension systems, and the 
like, is more difficult and will take longer to 
develop. 

Micro Switch worked with major U. S. automo-
tive suppliers to develop its automotive sensors. 
Qualification and reliability testing are under 
way, and production-level manufacturing is ex-
pected to begin in 1988. Automobiles with multi-

The future holds a host of applications for 
smart sensors: building-automation and 
industrial-control systems will depend on 
multiplexed sensors to cut miles of wiring 

plexed sensor systems might be available as ear-
ly as the 1988-1989 model year. 
Beyond automobiles, other applications beck-

on. For example, in today's building automation 
control systems—an area in which Honeywell is 
particularly strong—smoke and fire detectors, 
thermostats and air conditioning, and building 
security systems all depend on sensors. They 
also are all linked to a master minicomputer by 
miles of wiring. Multiplexing sensors can, as in 
automotive applications, substantially cut the 
amount of wiring. 

In industrial control, sensors may be used for 
diagnosing problems. For example, a machine 
tool on a factory floor might be monitored for 
vibration and temperature to prevent possible 
failures. Process control and aviation instru-
ments are also heavily based on multiple sensors 
and eventually should be candidates for multi-
plexed smart sensors. 
For more information, circle 487 on the reader service card. 

FOR MICRO SWITCH, SMART SENSORS ARE A TEAM EFFORT 
Micro Switch's game plan to become the 
No. 1 sensor supplier to the automotive 
industry called for it to first assemble 
the best team in the league. The Free- 
port, Ill., division of Honeywell Inc. 
chose some talented specialists from Mi- 
cro Switch and other Honeywell divi- 
sions with Mona AbdelRahman, direc- 
tor of technology at Micro Switch, as 
the quarterback. 
AbdelRahman, the coordinator of the 

development effort for smart sensors, 
oversees team assignments in areas 
ranging from sensors to data communi- 
cation, important elements in defining 
sensor requirements for multiplexed 
automotive systems. Multiplexed sen- 
sors for any application, she says, must 
be considered in terms of performance, 
diagnostics, data-communication capabil- 
ities, protocol boundaries, and cost. 

Expertise in these areas was gathered 

from various Honeywell organizations. 
For example, teams from Honeywell's 
Solid State Electronic Division, the Op- 
toelectronic Division, and the Physical 
Science Center contributed experience in 

silicon-based technology and a range of 
processing capabilities. Input on commu-
nication issues came from the Corporate 
Systems Development Division, and 
Honeywell Systems Research contribut-
ed system-design information. 
As head of the team, AbdelRahman 

brought a wealth of expertise to the pro-
She earned an undergraduate de-

gree in electrical engineering from Cairo 
Institute in 1966, and a master's and a 
doctorate in solid-state physics from the 
University of Minnesota. She joined Hon-
eywell's Solid State Electronics Division 
in 1973 and spent 12 years working on 
silicon sensor and integrated-circuit tech-
nology. She later worked at the Physical 
Science Center on smart-sensor develop-
ment for building automation, factory 
automation, and the medical industry, 
then joined Micro Switch as manager of 
technology in 1984. 
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QUARTERBACK. Mona AbdelRahman leads 
the sensor-development team 
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Metal gate 
CMOS 
yesterday. 
Silicon-On-Insulator 
tomorrow. 

©1987, Harris Corporation 

Our non-stop 
development of rad-hard 
technology is guaranteed. 
American ICs for American strength... that's been our 
commitment since 1965. In the Polaris program. In Poseidon. 
In B- 1B, Trident, MX/Peacekeeper, SICBM, SDI, and more. 
Today, in fact, we're the number-one supplier of military rad-
hard integrated circuits. 
Some IC companies have uncertain futures. We don't. We'll 

be here. American-owned and American-run. Providing 
products and product accountability throughout the lifetime 
of your systems. 
And developing tough new products to keep your systems 

competitive...like our HS-6504RH rad-hard 4K RAM, that's 
produced in our MIL-M-38510, Class S certified facility. 
We wrote the book on your future needs. Harris' 1987 

Rad-Hard/Hi-Rel Data Book: hundreds of pages of information 
on what's here now and what's coming next. 
Ask for a copy. 
Phone Harris Semiconductor Custom 

Integrated Circuits Division. In the 
U.S.: 1-800-4-HARRIS, Ext. 1908, or 
(305)724-7418. In Canada: 1-800-344-2444, 
Ext. 1908. 

IN RAD-HARD/HI-REL 
THE NAME IS 

HARRIS 
Harris Semiconductor: Analog - CMOS Digital 

Gallium Arsenide - Semicustom - Custom 

"So Harris' rad-hard 
data book is 
Class-A?" "Yeah, and their 

rad-hard IC facilities 
are MIL-M-38510, 
Class S certified" 
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NI ILITARY/AEIFIOSPACE NEWSLETTER 
AVIONICS WORK FOR FIGHTER TO COST $900 MILLION OVER FIVE YEARS 

The Air Force will spend at least $900 million over the next five years on 
avionics development for its Advanced Tactical Fighter. "There may be 

some things in the initial phase of the program that we can't afford, but we'll 
get to them," says Brig. Gen. John A. Corder, director of the Air Force's 
electronic combat programs. Most of the ATF program's avionics develop-
ment budget will go for systems integration and software. Meanwhile, the 
development phase of the program is already under way. A team composed 
of Lockheed, General Dynamics, and Boeing Military Airplane will compete 
with the team of Northrop and McDonnell Douglas to design the ATF. Early 
this month, Boeing awarded a contract to design the active-element phased-
array radar demonstration/validation system for the ATF to a development 
team made up of Westinghouse Electric Development and Operations Divi-
sions and Texas Instruments Defense System & Electronics Group. The first 
prototypes are scheduled to fly in 1989. The Navy also will ask the two 
contracting teams for concept studies of a Navy version of the ATF. D 

GTE NOW WANTS TO SELL ITS ARIZONA SEMICONDUCTOR FACILITY 

GTE Corp. is trying to sell the 176,000-ft, semiconductor facility built in 
1984 in Tempe, Ariz., for its government systems and laboratories sub-

sidiaries. The facility employs 55 engineers and support staff from GTE Gov-
ernment Systems and 19 from GTE Laboratories Support Group. The opera-
tion is a 1.2-µ,m facility with a capacity of 6,000 wafer starts a week, accord-
ing to Paul Stein, vice president for business and venture development, GTE 
Product & Systems Group, Stamford, Conn. Stein would not disclose GTE's 
asking price. The facility was used primarily to develop and produce ad-
vanced semiconductors to meet government contracts. The military work is 
over, and there are few prospects for more government work, Stein says. He 
adds that joint GTE ventures with Siemens and Fujitsu mean developing 
commercial products at the Tempe operation is no longer necessary. D 

PENTAGON JUMPS ON SUPERCONDUCTOR BANDWAGON 

Superconductors, materials capable of carrying electric current without 
power loss in the form of heat, have caught the eye—and the imagina-

tion—of the Pentagon. The Defense Advanced Research Projects Agency, or 
Darpa, will soon become very active in superconductive materials research, 
according to Darpa Director Robert C. Duncan. The Navy, meanwhile, has 
started its own in-house superconductive materials-research program. "Su-
perconductors will revolutionize your industry; keep a close watch on them," 
Chief of Naval Research Rear Admiral J. B. Mooney Jr. told a group of 
industry executives at a mid-April conference on military research in Alexan-
dria, Va. The Army Material Command has identified advanced materials as 
one of its R&D priorities and will seek industry input over the next several 
months on potential applications for superconductive materials. D 

DOD SEEKS NEW COMPONENTS SUPPLIERS 

Mahe market for military components should become more competitive now 
i that the Defense Electronics Supply Center in Dayton, Ohio, the Penta-

gon's principal procurement center for electronic spare parts, intends to open 
up competitive bidding for parts—such as semiconductors, resistors, capaci-
tors, and relays—that it currently buys from single sources. DESC expects 
representatives from more than 500 companies to show up May 7 to compete 
for contracts in 200 components categories that together account for more 
than $30 million in procurements by DESC each year. D 

Electronics/April 30, 1987 77 



APRIL 30 1987 

NI ILallay/AEROSPACI. NEWSLETTER di 
A NEW PENTAGON GROUP WILL COORDINATE AVIONICS R&D 

The Pentagon is forming a Joint Integrated Avionics Working Group com-
prised mainly of military technical officers to coordinate the avionics re-

search and development efforts of the Air Force and Navy. Contractors and 
standards groups, such as the Institute of Electrical and Electronics Engineers 
and the Society of Automotive Engineers, will be asked to participate as 
advisors. Both the Air Force and Navy are emphasizing the upgrading of 
avionics. Each has major programs to integrate advanced avionics systems 
and cockpit displays in future aircraft, and to make these subsystems more 
reliable and easier to maintain. The Air Force has budgeted $53.3 million in 
1988 for advanced avionics technology development; the Navy, $3.8 million. 
In separate programs, the Air Force plans to upgrade the avionics of most of 
its current fighter aircraft. The Air Force has also asked for $41.2 million in 
1988 for advanced development work in 380 electronic combat-technology 
programs. D 

AIR FORCE MAY SET UP RECON SQUADRONS, OPENING NEW MARKETS 

Mahe Air Force is considering setting up squadrons around the world that 
i are dedicated solely to reconnaissance missions. Because most of the Air 

Force's aircraft are assigned to combat-ready roles, they often are either 
unavailable or ill-equipped for recon tasks. There's no word out of the Penta-
gon yet about new procurements for recon hardware and software, but the 
Air Force's Programs & Resources Office is pushing for specially equipped 
aircraft and specially trained crews to perform virtually all of the Air Force's 
recon tasks. The Air Force believes that by dedicating aircraft solely to 
reconnaissance, it will be in a better position to maintain and integrate new 
technologies as they're developed. D 

MILITARY SIMULATOR/TRAINER MARKET AVERAGING $3.4B A YEAR 

TMahe complexity of modern military weapons has created a market averag-ing $3.4 billion a year for simulators and trainers, according to a market 
study by Frost & Sullivan Inc. of New York. Nearly $18 billion will be spent 
between 1987 and 1991 on this equipment, the report says. The Navy is the 
biggest spender, averaging close to $1.3 billion a year. The largest portion is 
devoted to aviation trainers and simulators. The Air Force is putting half of its 
spending for this technology, which will average about $1.2 billion a year up 
to 1991, into flight simulators. The Air Force believes fighter simulator training 
is "severely limited by lack of visual scene detail and complexity and by 
limited display brightness and resolution," Frost & Sullivan reports. The Air 
Force also has determined that it needs more on-board training systems in its 
fighter aircraft to create simulated combat conditions, and it is developing 
plans to fill the requirement. El 

HOLOGRAPHY, COLOR LCD, VOICE-ACTUATED CONTROLS TO GO INTO NAVY JET 

TMahe Navy hasn't said anything new about its Advanced Tactical Aircraft 
since October, when it confirmed that two teams are competing 

for the ATA contract—Grumman, Northrop, and Vought Corp. and General 
Dynamics and McDonnell Douglas. However, military officials left little doubt 
about just how advanced the aircraft will be when they disclosed some of the 
proposed features of the ATA's cockpit at a recent industry meeting: a 
holographic head-up display, LCD color instrumentation, and voice-actuated 
controls. But there is another telling factor in its secrecy—it's the only program 
office listed in the Naval Air Systems Command directory with no room 
number. D 
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DELIVERED. 
Integrating control of six separate microcomputer-based subsystems including one of 
the first ever digital antiskid systems into a single rotary selector switch is what Boeing 

designers asked of » MO. 
Utilizing experience gained in over 40 years in the business, Jal1C0 provided Boeing with 

a switch to meet these exacting requirements. On time. 
It's no wonder BOeing turned to Janco for their latest, most complex rotary switch 
needs. After all, Janco switches have been performing reliably on just about every 

aircraft that flies in the free world—commercial and military. 
Whatever your rotary selector or solenoid actuated switching requirements. Janco 
offers a complete line of miniature, micro-miniature, push button, printed circuit, and 
power switch configurations to meet your needs, both military and commercial. 

Not to mention custom capabilities for integration of such non-standard features as 
momentary, isolated or guarded positions, concentric shaft construction and a variety of 

VVhatever aircraft systems you design, call »MO for the rotary switch to control them. other switch features in any combination. 

qiilinil, 
AN ESOP CORP 

3111 Winona Avenue, Burbank, CA 91504 
(818) 846-1800 • TWX: 910-498-2701 

Circle 79 on reader service card 



A SINGLE NCR CHIP SUPPORTS 
THREE IBM PC GRAPHICS FORMATS 

THE 7280 ALSO INTEGRATES A CRT CONTROLLER 

Graphics-board designers can 
now use a single display-

adapter chip to implement three 
of the most commonly used IBM 
Corp. Personal Computer graph-
ics formats: MDA (Monochrome 
Display Adapter), HGA (Hercu-
les Graphics Adapter), and CGA 
(Color Graphics Adapter). NCR 
Corp.'s CMOS 7280 Color Graph-
ics Monochrome Adapter chip 
also features a 6845 cathode-ray-
tube controller and a high-defini-
tion CGA mode that doubles the 
number of scan lines for sharper 
graphics and higher-quality text 
while maintaining CGA compati-
bility. 
The 7280 was developed by 

CHIPS. Using NCR's 7280, a three-mode graphics board requires 
only a frame-buffer memory and clock circuitry. 

NCR's Microelectronics Division. Brian 
Herbert, the division's graphics and PC 
support product manager, says the 7280 
is the first chip of its kind. At least one 
other vendor offers a circuit that pro-
vides MDA, HGA, and CGA compatibil-
ity on the same device and also con-
forms to a fourth standard, Plantronics 
Plus. But that chip—the Spectrum, from 
Genoa Systems Corp., San Jose, Calif.— 
requires a separate 6845 CRT controller. 
AFFORDABLE COLOR. The 7280 is aimed 
at low- to medium-priced graphics appli-
cations. NCR expects to see continuing 
demand for the chip, despite the likely 
emergence of a new high-end graphics 
standard based on the VGA (Video 
Graphics Array) format used in IBM's 
Personal System/2 [Electronics, April 
16, 1987, p. 46]. 
VGA's 640-by-480-pixel resolution will 

require a $600 monitor, says Herbert. 
Monochrome monitors that can handle 
MDA or HGA sell for $100 or less, while 
CGA-compatible monitor prices average 
around $340. Monitors that support EGA 
(Enhanced Graphics Adapter), IBM's 
previous high-end format, also cost 
more, Herbert says—$435 to $550. 
"Right now, CGA is the most affordable 
way to get into color," he says. 
EGA is superior to standard CGA 

when used in text mode, but the 7280's 
high-definition CGA mode gives perfor-
mance comparable to EGA. Compared 
with standard CGA's 8-by-8-pixel text 

character cells, the 7280's high-definition 
mode uses an 8-by-14 cell, producing 
text quality equal to EGA, Herbert says. 
Since the NCR high-definition mode dou-
bles the number of scan lines, the 7280 
produces two additional inter-row spac-
ing lines not found in EGA, he notes. In 
graphics mode, the scan doubling pro-
duces 640-by-400-pixel resolution, com-
pared with EGA's 640-by-350 graphics. 
The 7280 features direct interfacing to 

the PC bus, display monitor, and frame 
buffer, eliminating the need for glue 
logic. A 16-bit-wide interface to the 
frame buffer allows for interleaved 
memory access, since the 7280 can read 
2 bytes per cycle from the frame buffer, 
compared with a 1-byte read with stan-
dard CGA. This interleaved approach 
provides for "flashless updates" without 

the snow seen on standard CGA 
displays, Herbert says. "We 
read a word twice as wide as 
normal, so this gives us an extra 
cycle in which we can write data 
to the memory without having a 
conflict between writing to the 
memory and refreshing the 
screen," he explains. 
NCR expects the 7280 to be 

used with four 64-Kbit-by-4-bit 
dynamic random-access memo-
ries acting as the frame buffer 
to provide the 16-bit-wide inter-
face. For a full-blown system, 
two additional clock oscillators 
are also required. A 16.257-MHz 
clock is needed for the mono-
chrome MDA and HGA formats. 

The high-definition CGA format requires 
a 20-MHz clock. (The 14.318-MHz signal 
needed for standard CGA is available on 
the PC bus.) 

Built with NCR's 3-1.1.m CMOS stan-
dard-cell technology, the 7280 provides 
35-mA power dissipation, typical, and 
less than 100-mA maximum. Available 
now in an 84-pin plastic leaded chip car-
rier, the chip costs $28.50 each in 1,000-
unit quantities and $23.50 in 10,000-unit 
quantities. During the second half of 
this year NCR plans to convert produc-
tion on the device to a 2-1.tm CMOS pro-
cess and reduce 10,000-unit pricing to 
$17.85 per chip. 

-Wesley R. Iversen 
NCR Microelectronics Division, 1635 Aero-
plaza Dr., Colorado Springs, Colo. 80916. 
Phone (303) 596-5612 [Circle 360] 

5-V OP AMPS SPAN MILITARY 
TEMPERATURE RANGE 
GE/RCA Solid State Division's up-

graded line of BiMOS operational 
amplifiers have guaranteed specifica-
tions for 5-V power supplies over the 
full military temperature range of -55° 
to +125° C. The new CA5000 line in-
cludes three single op amps—the 5420, 
5130, and 5160—and the 5422, a dual op 
amp introduced earlier this year. 

What makes the devices special is that 
the company is able to guarantee perfor-
mance under specific operating condi-
tions, says Carmine Salerno, product 
manager for op amps at Solid State 
headquarters in Somerville, N.J. "If 
you're looking at op amps and you're 
using 5-V characteristics, you'd choose 
these," he says. "I haven't seen other op 
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amps out there that have guaranteed 5-V 
specifications." 
LEAKPROOF. The 5420 and 5422 chips 
feature circuitry that helps keep input 
levels low. Under normal operation, con-
ventional MOS op amps fall victim to ris-
ing current leakage, which can force de-
signers to raise input levels. Current 
leakage rises with the temperature, dou-
bling every time the operating tempera-
ture goes up 10° C, in most devices. But a 
guard-banding circuit built into the 5420 
and 5422 chips compensates for that, Sa-
lerno says. "These internal guard-band-
ing terminals allow input current to be 
kept constant all the way up to 85° C," he 
says. The guard-banding circuit accom-
plishes this by nulling the input currents 
at either or both input terminals. Above 
85° C, leakage is kept below 1 nA. 

Capable of operating with a supply as 
small as 2 V, the 5420 output stage—an 
output transconductance amplifier—pro-
vides high output swings from 0.12 V to 
4.9 V. The 5130 and 5160 are intended 
for use with high-speed CMOS logic and 
microprocessors, Salerno says. The two 
are almost identical, but the 5160 fea-
tures built-in frequency compensation 

and slightly lower bandwidth and slew-
rate specifications. The 5160 has a unity-
gain frequency of 4 MHz and a slewing 
rate of 10 Vila; the 5130 is rated at 15 
MHz and 30 V/1.ts. 

Intended for low-power applications 
such as 5-V microprocessor-based sys-
tems, the op amps draw very low bias 
current—less than 2 pA at 25°C. As a 
result, they maintain high impedance 
for the driving circuits. The chips have a 
wide input-voltage range and high gain. 
"They can sink and source at least 1 
mA," says Salerno. 

All parts are available in regular and 
enhanced versions, called A versions, 
that offer improved performance char-
acteristics. They can be purchased in ei-
ther 8-pin metal TO-5 packages or in 8-
pin plastic dual in-line packages. In plas-
tic packages, 1,000-piece pricing for the 
5420 is $1.30 each, the 5130 is 79c each, 
and the 5160 is 72e each. Pricing for the 
enhanced versions is $2.38 for the 5420, 
$1.13 for the 5430, and $1.08 for the 
5460. - Tobias Naegele 
GE/RCA Solid State Division, P. O. Box 
2900, Somerville, N.J. 08876. 
Phone (201) 685-6652 

CMOS LOGIC ARRAYS 
OFFER HIGH DENSITY 
Lattice Semiconductor Corp.'s GAL39-
V18 programmable logic array offers 75 
inputs and outputs on its AND-gate ar-
ray and 64 inputs and 36 outputs on its 
OR-gate array. This is two to four times 
the density of earlier PLDs, Lattice 
says. The 39V18 allows designers to cre-
ate computer interfaces and bus control-
lers with the same functionality as full-
custom devices but costing less. 

Based on a field-programmable archi-
tecture and fabricated in the company's 
E2CMOS technology, the 24-pin device 
features 30-ns delays from input to out-
put and 15-ns delays from clock to output. 

4.. 

a a 

CMOS technology halves the device's 
power consumption compared with com-
petitive bipolar logic arrays. Typical in-
put current is 80 mA with a maximum 
of 120 mA. Samples are available in 300-
mil plastic dual in-line packages for $20 
each in 100-unit purchases. 
Lattice Semiconductor Corp., 15400 N. W. 
Greenbriar Pkwy., Beaverton, Ore. 97006. 
Phone (503) 629-2131 [Circle 365] 

CACHE-TAG MEMORIES 
BOAST 20-ns ACCESS 
Texas Instruments Inc. is reducing the 
fastest access time on its cache-tag mem-
ories from 35 ns to 20 ns by shifting to a 
1-1.tm CMOS process technology. The first 
chip to use the new technology is the 
popular n-MOS 512-by-8-bit part. 
The TACT2150 chip is the first in a 

family of fast CMOS cache-tag mema 
ries. TI expects to trim access time 
down to 15 ns by year's end. Applica-
tions will include 32-bit desktop comput-
ers, where a 20-ns cache-tag chip is fast 
enough to keep a 25-MHz system bus 
busy, says the company. 

In 10,000-piece quantities, the 2150 
with 20-ns access time sells for $16.20 
each in quantities of 10,000. A 30-ns ver-
sion of the part costs $12.96 each. 
Samples of similar cache-tag mema 

ries designed in 1-Kbit-by-12-bit and 2-
Kbit-by-8-bit configurations will be intra 
duced later in the year, but prices for 
these devices are not available. 
Texas Instruments Inc., 13500 N. Central 
Expressway, Dallas, Texas 75265. 
Phone (214) 995-2011 [Circle 366] 

HERMAN t101:k IHEODORE II. WHITE 

Some of their 
best works 

in the 
saine setting. 

Whether their books begin 
in the south of France or the 
streets of New York City, all of 
these authors chose the same 
place to work — The New York 
Public Library. 

It's where E. L. Doctorow 
did research for Ragtime. It's 
where Herman Wouk worked 
on The Caine Mutiny, Nancy 
Milford wrote Zelda, and 
Theodore H. White, The Making 
of the President, 1964. 

Author Jerzy Kosinski said, 
"This library is probably the 
most important single address 
can think of since my arrival 

in this country twenty-seven 
years ago'.' 

The Library is important to 
so many others as well. 

For children, it's a place to, 
enjoy puppet shows and the mag-
k of literature. For dancers and 
choreoeraphers, it's a place to per-
fect their performances by viewing 
original films and tapes. For stu-
dents, businessmen, scientists 
and artists, it's a place where 
learning is accessible and free. 

For countless people, with 
needs of every kind, the Library 
is the perfect setting. 

The New York Public Library 
WHERE THE FUTURE IS 

AN OPEN BOOK 
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COMPUTERS & PERIPHERALS 

PC/AT VIDEO BOARD GRABS 
30 FRAMES'S FOR $1,600 
DATA TRANSLATION'S 2853 LACKS SOME FEATURES 
OF THE HIGH-END 2851, BUT IT COSTS $1,400 LESS 

Dnata Translation Inc.'s 
DT2853 frame grabber—a 

low-cost version of its full-fea-
tured DT2851—lets IBM Corp. 
PC/AT users acquire, store, dis-
play, and process images at 30 
frames/s for less than $1,600. 
The price brings it into the 

market $1,400 below the full-fea-
tured board and $200 to $400 un-
der competing low-cost frame 
grabbers, some of which have 
fewer onboard functions, says 
John Molinari, product marketing 
manager for imaging products. 
The DT2853 runs the compa-

ny's DT Iris software and plugs 
into a single slot of a PC/AT. It 
digitizes a 512-by-512-by-8-bit im 
age from a video signal, stores the im-
age in one of two on-board buffers, and 
displays it in RGB false color or mono-
chrome at 30 frames/s. 
The DT2853 is compatible with mono-

chrome or color video cameras and with 
VCRs. It includes an 8-bit flash convert-

SINGLE SLOT. The DT2853 runs Data Translation's Iris 
software and uses a single slot of an IBM PC/AT. 

er that produces pixels in 256 gray lev-
els. Two external triggers are available 
for applications such as machine vision 
inspection that usually require frame 
grabbing to occur in synchronization 
with one or more external events. 
The DT2853's ability to process im-

ages is a bonus that Molinari says isn't 
usually found in a low-cost unit. Pro-
cessing includes the ability to add im-
ages or subtract them from one anoth-
er, multiplication or division by a con-
stant to adjust contrast, image averag-
ing, and image-of-interest processing. 
What the DT2853 does not include are 

slow-scan and a direct connection to a 
companion frame processor—a dedicat-
ed array processor. Slow-scan allows im-
age acquisition from sensors that are 
slower than TV cameras or VCRs, such 
as CAT scanners or scanning electron 
microscopes. These features are found 
in the $2,995 DT2851. 
SQUARE DISPLAY. A square-pixel version 
of the DT2853 is available for an addi-
tional $400 for applications such as 
graphics, robotics, or feature measure-
ment, which require a perfectly square 
display (1: 1 aspect ratio). This feature 
eliminates the geometric distortions in-
herent in standard rectangular displays 
(4 : 3 aspect ratio), such as TV screens. 
The DT-Iris software library contains 
image-processing algorithms that make 
full use of the real-time features of the 
DT2853 and are callable from Pascal, C, 
and Fortran. 
Both the DT2853 and DT-Iris are 

available immediately; DT-Iris sells for 
$695. -Lawrence Curran 
Data Translation Inc., 100 Locke Dr., Marl-
boro, Mass. 01752. 
Phone (617) 481-3700 [Circle 340] 

TANDEM ON-LINE UNITS TARGET LOW END 

Tandem Computers Inc. has invaded 
I the low end of the market for on-

line transaction processing with two 
new systems, one a Motorola Corp. 
68020-based computer running AT&T's 
Unix V.2 and the other supporting Tan-
dem's proprietary Guardian operating 
system. Both are intended to extend 
transaction processing to distributed en-
vironments and support multiple com-
munications protocols. Tandem also an-
nounced a desktop eight-page/min. laser 
printer, the Laser-LX. 
PIONEER. The LXN computer is Tan-
dem's first venture into the Unix operat-
ing system environment, where the com-
pany hopes to gain access to a burgeon-
ing number of applications in banking, 
retail sales, manufacturing, telecom-
munications, and transportation—all 
markets served by Tandem's larger 
minicomputer line. In keeping with Tan-
dem's traditional emphasis on high reli-
ability, the LXN provides disk mirroring 
and power automatic restart. 
The LXN is being supplied to Tandem 

by the original-equipment manufacturer 
Altos Computer Systems Corp., San 
Jose, Calif. It represents the first of 

several steps Tandem will take to inte-
grate Unix into on-line transaction pro-
cessing, a Tandem spokeswoman said. 
The Motorola processor on which the 

LXN is based runs 2.3 million instruc-
tions per second. The machine can ac-
cess Tandem's own systems via the 
company's SNAX communications soft-

COMPATIBLE. The LXN networks with IBM 
Corp. mainframes and AT&T Unix systems. 

ware, or it can communicate with IBM 
Corp. mainframes via SNA or with other 
Unix systems using the CCITT X.25 
packet-mode network. 
The system using Guardian, the Non-

Stop CLX, is intended for use in depart-
mental and branch offices and is built 
around the CMOS gate-array implemen-
tation of Tandem's proprietary central 
processing unit. Although it is the first 
Tandem computer to be offered with a 
single processor, up to six processors 
may be configured in a single system. 
System performance ranges from 2.5 

to 15 data-base transactions per second, 
depending on the number of CPUs. The 
system supports SNA, Open Systems In-
terconnect, and X.25 networking, as well 
as connections to several commercial lo-
cal-area networks. 
The new laser printer is compatible 

with Hewlett-Packard Co.'s LaserJet 
Plus, giving users access to hundreds of 
Unix and MS/DOS applications. It is 
intended for desktop-publishing applica-
tions averaging 4,000 pages a month. 

Available now, the Unix-based LXN 
costs $18,012 each for 25 to 39 systems. 
Although the $39,500 single-processor 
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CLX 610 will not be available until 1988, 
the two-processor CLX 620 version will 
be released in the fourth quarter of 1987 
at $59,500 in lots of 25 to 39. The Laser-
LX printer will cost $2,595 when it be-

comes available in the third quarter of 
1987. 
Tandem Computers Inc., 19191 Vallco 
Pkwy., Cupertino, Calif. 95014. 
Phone (408) 725-600 [Circle 341] 

WANG DESKTOP SYSTEM 
COMBINES TEXT, GRAPHICS 
Office automation projects and sys-

tems that have stumbled over the 
formidable task of efficiently handling 
information in different formats are get-
ting a powerful new tool in Wang Lab-
oratories Inc.'s Integrated Image Sys-
tems, which can integrate images with 
text on a single desktop work station. 
With the system, an order-processing 

clerk, for example, can call up an image 
of a purchase order, check the accounts 
receivable data base for a credit profile 
and approval, and enter the order into 
the system through an order-entry data 
base. A confirmation letter can be writ-
ten for the customer, and an image of 
the purchase order and cover message 
can be sent to the shipping office over 
the company's Wang Office electronic 
mail. 
MINI-BASED. Built around the VS super-
minicomputer line and PACE, the com-
pany's application-development and rela-
tional-data-base manager, the system 
targets applications in financial services, 
insurance companies, the legal profes-
sion, and health care. An entry-level 
System I—consisting of a VS processor, 
an Image work station, a stand-alone 
optical disk drive, a scanner, a standard 
VS work station, and Wang Integrated 
Image Systems environment software— 
will sell for approximately $100,000. 
The first page of a document can be 

retrieved from a dedicated optical drive 
in 10 s; the second page takes 3 s. Re-
trieval times from optical jukeboxes are 
20 s and 3 s for the first and second 
pages, respectively; from a microfilm 
storage-and-retrieval unit, the times are 
30 s and 5 s. 

Sophisticated systems capable of sup-
porting as many as 20 users will also be 
availabje. This System III class will in-
corporate a VS 7000-series processor, 
plus 16 Mbytes of main memory, print-
ers, and optical, magnetic, and film stor-
age devices. These machines will be 
priced from $750,000 to more than $1 
million. 

Current users of certain VS 5 or VS 6 
processors can convert them into Inte-
grated Image systems by adding an im-
aging work station, an optical scanner, 
an optical disk drive, and the Integrated 
Image software for an incremental cost 
beginning at $60,000. 

In between an entry-level System I 

INTEGRATED. Hardware includes a proces-
sor, terminal, optical disk, and scanner. 

and the high-end System III, various con-
figurations will be available that can in-
clude any or all of the following, based 
on a VS 65 processor and Integrated Im-
age software: a 16-mm document camera 
to convert up to 500 pages/hr to micro-
film for low-volume jobs; a high-volume 
microfilm camera system; an image-
transfer controller to manage image 
transfers between the VS and mass-stor-
age devices; cabinet-mounted optical 
drives that house up to five drives; an 
optical jukebox that can store as many 
as 3.8 million pages; and a robotic film-
storage and -retrieval device. 

First shipments of entry-level systems 
are scheduled for the third quarter of 
this year. Early installatjons of high-end 
systems will begin in the fourth quar-
ter; volume shipments are scheduled to 
begin in the first quarter of 1988. 

-Lawrence Curran 
Wang Laboratories Inc., One Industrial 
Ave., Lowell, Mass. 01851. 

Phone (617) 459-5000 [Circle 342] 

ing [Electronics, Sept. 18, 1986, p. 89]. 
They combine to give the Trace 7/200 a 
peak performance of 53 million instruc-
tions per second and 30 million floating-
point operations per second (single-preci-
sion). The Trace 28/200 model peaks at 
215 mips and 120 megaflops. 
Very long instruction words pack many 

basic operations into single instructions. 
The trace-scheduling compiler packs as 
many operations as possible into each 
long instruction, using whatever elements 
are available. The Trace 200 models have 
more computational elements and there-
fore longer instruction words. 
The Trace 7/200 is available now. A 

basic configuration costs $300,000. The 
company's 14/200 and 28/200 models will 
be available in the fourth quarter with 
prices ranging as high as $1 million. 
Multiflow Computer Inc., 175 N. Main St., 
Branford, Conn. 06405. 

Phone (203) 488-6090 [Circle 345] 

EGA BOARD OFFERS 
3 RESOLUTION LEVELS 
Vutek Systems Inc.'s Enhanced Graph-
ics Adapter board supports display reso-
lutions of 752 by 410, 640 by 480, and 
896 by 350 pixels, as well as all features 
of IBM Corp.'s EGA, Color Graphics 
Adapter (CGA), and Monochrome Dis-
play Adapter standards. 

Vutek's model EGA also provides key-
board switching when changing from 
EGA to CGA modes and works with all 
popular software programs, such as Lo-
tus Development Corp.'s Lotus 1-2-3. 

Other features include a random-ac-
cess-memory-based loadable character 
generator, 256 Kbits of on-board video 
memory, and an optional printer port. 

Available now, the EGA board costs 
$559. 
Vutek Systems Inc., 10855 Sorrento Valley 
Rd., San Diego, Calif. 92121. 
Phone (619) 587-2800 [Circle 347] 

SUPERCOMPUTER RUNS 
UNMODIFIED FORTRAN 
Multiflow Computer Inc.'s Trace family 
of 64-bit supercomputers uses two new 
technologies to bring supercomputer-lev-
el parallel-processing performance to ex-
isting, unmodified applications programs 
written in Fortran and C. 
These new technologies are a very-

long-instruction-word machine architec-
ture and an optimizing-compiler soft-
ware architecture called trace schedul-

HAND-HELD DIGITIZER 
CAN SCAN 150 FONTS 
Saba Technology's Handscan digitizer 
allows users to enter alphanumeric in-
formation printed in more than 150 font 
styles from most common typewriters 
and computer printers directly into IBM 
Corp. Personal Computers and compati-
bles in approximately half the time 
needed to type it in. 

Since the information is formatted for 
the computer's printer buffer, it can be 
used without modification by most popu-
lar spreadsheet software, including Lo-
tus Development Corp.'s Lotus 1-2-3. 

Handscan's character-recognition soft-
ware offers an error rate of less than 
one mistake for each 1,300 characters 
read. Since the information appears on 
the computer's screen immediately, er-
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POSITIONS WANTED SPECIAL SERVICES 

Electronic Engr, for hire. Microprocessor 
based designs, controls, telecom. Contract 
or per diem. Mr. Barry Masel. 718-
476-1516. 

RESUMES 

Resumes — Complete instructions and 
examples; $4, Consultants, Box 567—J, 
Bergenfield, N.J. 07621. 

SELLING OPPORTUNITIES AVAILABLE 

PC Boards, Transformers, Injection mold-
ing and other electronic Components from 
our high quality offshore factories. We seek 
commissioned experienced manufacturers 
reps with strong following to represent our 
product. All normal ERA territories available. 
Send resume or call 714-472-8666, Sultan 
Concepts Intl Inc., 10005 Muirlands, Suite 
L, Irvine, CA 92718. 

286/386 Software Development Integra-
tion RMX/UNIX/DOS. Dafco Computer Ser-
vices, Inc., P.O. Box 6599, 340 Iradell Road, 
Ithaca, NY 14851-6599. (607) 387-5517. 

Overseas — 75 Countries — Interviewing 
now. All Fields — for Conn. interview. Send 
resume: Global Services, (0) Clinton, CT 
06413. Transportation not paid to Connec-
ticut. 

Microcomputer Solutions — Systems 
Analysis, Database design, telecom, public 
access (VAN) Programming, expert system 
development. All microsystems. David Ed-
wards (718) 768-0098. 

COMPUTER MARKET PLACE 

SCHEMA II 
Schematic Capture 

FREE Demo Disk: 1-800-553-9119 
SCHEMA's success is the talk of the CAE industry 
and thousands of satisfied SCHEMA owners know 
why. Incredible speed, ease of use, and power have 

made SCHEMA a best-selling schematic capture pro-
gram for engineering professionals the world over. 

A gimin Now, SCHEMA II is available. 
11•11111. SCHEMA II sells for $495 and sup-

ports most common IBM PC/XT/ 
AT configurations. Please call today 
for a free SC I I EM A II denu,dk 

ONIAi iON 
In few, (a11,21.1, 231 

SPICE up your PC 

Z/SPICE professional circuit simulation 
Full version $300 Student version 579 

ZTEC box 737, college place, wa 99324 
(509)-529-7025 

CALL IN YOUR 

SOFTWARE ADS 

212-512-2984 

100Mhz Logic Analyzer Card 

For PC/XT, PC/AT Monochrome & 
Color Card Systems 

-24 Channels at 25Khz - 25 Mhz 
-6 Channels at 100 Mhz 
-Internal Clock up to 100Mhz 
-External Clock up to 25Mhz 
-Threshold Voltage TTL, ECL, 
or variable from -10 to .10v 

-Totally Software Controlled 
-All Software Included 

$1199 

PAL/EPROM Programmer Card 
For PC/XT/AT Systems 

-Programs PM 20 and 24 Pin 
MMI, NS, TI PALs 
-Programs Eproms from 2716 
to 27512 and 275120 
-Software Functions Include: 
Read, Write, Verify, Protect, 

$399 Edit, Print, and File Save 
and Load of Program. 
-All Software Included 

CALL NOW FOR ORDERS 
AND TECHNICAL INFORMATION (201) 994-6669 
Link Computer Graphics, Inc. 4 Sparrow Dr., 
Livingston, NJ 07039 

Glide Through PCB Design 
With Tango-PCB. Just 5495. 
Create the toughest board designs with powerful layout 
software that's a snap to use. Function-rich Tango-PCB 
supports eight layers, true power and ground planes, 
OrCAD or Schema' netlist input, and more. For IBM 
PC/XT/AT. Compare features and you'll buy Tango-PCB. 
Just $495. Or try full-function Demo Package, just 810. 
Thirty-day money-back guarantee. Order toll-free: 
800 433-7801 In CA: 800 433-7802 '1SA/MC 
ACCEL Technologies, Inc. 
-358 Trade St. 
San Diego, CA 92121   

aopCBTIA 

rors can be detected and corrected ei-
ther by rescanning the data or by 
changing it through the PC's keyboard. 
The Handscan is available now. It 

costs $650 in single-unit purchases. 
Saba Technologies Inc., 9300 S.W. Gemini 
Dr., Beaverton, Ore. 97005. 
Phone (503) 626-7050 [Circle 346] 

SOFTWARE LINKS 
IBM PS/2 TO MINIS 
Grafpoint's TGRAF software permits 
users to run minicomputer and main-
frame graphics software using their 
IBM Corp. Personal System/2 computer 
as a terminal. Tektronix Inc. color 
graphics terminals are among those that 
the software emulates. 

Grafpoint products are available for 
both serial and local-area-network com-
munications environments. 
The versions for standard graphics dis-

play with 640-by-480 resolution and 16 
colors are available immediately at prices 
ranging from $495 to $1,995. The high-
resolution versions with 1,024-by-768 res-
olution and 256 colors will be available in 
June; prices have not been set. 
Grafpoint, 4340 Stevens Creek Blvd., San 
Jose, Calif. 95129. 
Phone (408) 249-7951 [Circle 347] 

PRINTER RUNS AT 
2,100 LINES/MIN 
Storage Technology Corp.'s 5000 Series 
Model 21 single-hammerbank impact 
printer provides high print quality and 
runs as fast as 2,100 lines/min. 

It has 132, 150, and 168-character-width 
print positions and a replaceable stainless 
steel print band containing 576 characters. 
Characters are etched onto the band to 
provide high definition and long life. 
The Model 21 is compatible with IBM 

Corp. 370, 3000, 4300, and 9300 systems 
and compatible processors and emulates 
IBM 3211, 4245, and 4248 impact print-
ers. With the addition of a second ham-
merbank and dedicated electronics, it is 
field-upgradable to Storage Technol-
ogy's dual-hammerbank Models 28 and 
50. Available now, the free-standing 
printer costs $35,000. 
Storage Technology Corp., 2270 S. 88th 
St., Louisville, Colo. 80028. 
Phone (303) 673-5151 [Circle 348] 
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1 Exxon 

2 General Motors 

3 Mobil 

4 Ford Motor 

IBM 

6 Texaco 

7 E.I. du Pont 

8 Standard Oil (Ind.) 

9 Standard Oil of Cal. 

10 General Electric 

11 Gulf Oil 

12 Atlantic Richfield 

13 Shell Oil 

14 Occidental Petroleum 

15 U.S. Steel 

16 Phillips Petroleum 

17 Sun 

18 United Technologies 

19 Tenneco 

20 ITT 

21 Chrysler 

22 Procter & Gamble 

23 RI Reynolds Ind. 

24 Getty Oil 

25 Standard Oil (Ohio) 49 Consolidated Foods 73 American Home Prod. 97 North American Philips  

26 AT&T Technologies 50 Lockheed 74 Litton Industries 98 Agway  

27 Boeing 51 Georgia-Pacific 75 Hewlett-Packard 99 Pfizer  

28 Dow Chemical 52 Monsanto 76 Control Data 100 H.J. Heinz  

29 Allied 53 W.R. Grace 77 Texas Instruments 101 NCR  

30 Eastman Kodak 54 Signal Companies 78 LTV 102 Pillsbury  

31 Unocal 55 Anheuser-Busch 79 American Brands 103 PPG Industries  

32 Goodyear 56 Nabisco Brands 80 International Paper 104 Int. Harvester  

33 Dart & Kraft 57 Johnson & Johnson 81 Motorola 105 American Motors  

34 Westinghouse Elec. 58 Coastal 82 Burroughs 106 Borg-Warner  

35 Philip Morris 59 Raytheon 83 Archer-Daniels-Midland 107 American Cyanamid  

36 Beatrice Foods 60 Honeywell 84 Digital Equipment 108 Kerr McGee  

37 Union Carbide 61 Charter 85 Borden 109 United Brands  

38 Xerox 62 General Mills 86 Champion International 110 FMC  

39 Amerada Hess 63 TRW 87 Armco 111 Emerson Electric  

40 Union Pacific 64 Caterpillar Tractor 88 Esmark 112 Dresser Industries  

41 General Foods 65 Aluminum Co. of Amer. 89 Diamond Shamrock 113  Boise Cascade  

42 McDonnell Douglas 66 Sperry 90 CPC International 114 Warner Comm.  

43 Rockwell Int. 67 Gulf & Western Ind. 91 Time Inc. 115 Owens-Illinois  

44 PepsiCo 68 Continental Group 92 Deere 116 Carnation  

45 Ashland Oil 69 Bethlehem Steel 93 Bristol-Myers 117 American Can  

46 General Dynamics 70 Weyerhaeuser 94 Martin Marietta 118 Reynolds Metals  

47 3M 71 Ralston Purina 95 Firestone Tire & Rubber 119 Campbell Soup  

48 Coca-Cola 72 Colgate-Palmolive 96 IC Industries 120 Kimberly-Clark 

27 million Americans can't read. 
And guess who pays the price. 
While American business is trying to stay 

competitive with foreign companies, it's paying an 
added penalty. The penalty of double-digit illiteracy. 

Believe it or not, 27 million American adults 
can't read and write. Another 47 million are literate 
on only the most minimal level. That adds up to 
almost one third of our entire population...and 
probably a disturbing number of your employees. 

What does illiteracy cost you? Get out your 
calculator. Illiterate adults make up 50%-75% of our 
unemployed. Every year they cost us an estimated 
$237 billion in lost earnings. They swell our welfare 
costs by $6 billion annually and diminish our tax 
revenues by $8 billion. 

Illiteracy costs you through your community, 
too. It robs the place where you work and live of its 
resources. It undermines the potential of the people 
who make your products and the people who buy 
them. No dollar figure can be assigned to this. But 
over the years, this may be the costliest loss of all. 

What can your company do about this? 
It can join in local efforts to fight illiteracy. It can 
volunteer company dollars and facilities for better 
school and tutorial programs. It can invest in a 
more literate community. 

o 

Cgalition for Literacy 

The first step is to call the Coalition for Literacy 
at 1-800-228-8813 or fill out the coupon below. 
Do it today. You may find it's the greatest cost-saving 
measure your company has ever taken. 

D I want my company to join the fight against illiteracy. 
Please send brochure with additional information. 

El We want to discuss funding the Coalition for Literacy. 
Please have a representative contact me. 

Name  

Title  

Company  

Address   

City   State Zip   

Phone  

Please return to Coalition for Literacy 
Business Division 
PO. Box 81826 
Lincoln, NE 68501-1826 

A literate America 
is a good investment. 
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Electronics 

OPPORTUNITIES 

Electronics reaches over 130,000 engineers 

Upcoming 1987 Editorial Features: 
Issue Closing Issue Closing 

May 28 Linear VLSI May 11 June 25 

June II NCC Preview 

Bonus Distribution 

Computer-Aided Design 

Ultrascale Integration 

May 25 

Industrial Electronics 

Design Automation 

Conference 

June 8 

July 9 Interconnections 

Non-Volatile Memories 

Siggraf Conference 

Preview 

June 22 

For more information, contact Susan Barnes-Ronga, National Recruitment Sales Representative, at (212) 512-2787 

CAE SOFTWARE ENGINEERS 
San Francisco Peninsula 

You've heard a lot of exciting things about Sun Microsystems, Inc. in the past 
few years. The success of the Sun Workstation computer system has redefined 
the performance of microcomputers by integrating an extended 4.2 BSD version 
of UNIX* for greater power and flexibility, and a vast array of performance and 

networking tools for more complex design tasks. 

We are currently in the process of building an inte-
grated CAE environment to support our engineers in 
the development of hardware for new generations 
of the Sun Workstation® computer system, and to 
achieve that goal we are looking for CAE Software 
Engineers with 2 or more years' experience devel-
oping and supporting CAD tools. 

You will be involved with the acquisition, develop-
ment, enhancement, integration and maintenance of 
design automation software that will be applied to the 
design of digital computers in the areas of: user inter-
faces, schematic capture, simulation, timing verifica-
tion, physical layout, and test generation. We require 
a MSEE/MSCS or BSEE/BSCS and knowledge of 
C and UNIX*. We are also looking for recognized 
experts from industries and universities to participate 
in the definition and development of new VLSI CAD 
methodologies and systems based on silicon compila-
tion and AI techniques. 

Sun Microsystems, Inc., based on the San Francisco 
Peninsula, offers an excellent salary, comprehensive 
benefits and outstanding opportunities for personal 
recognition and professional growth. Please send a 
resume to: Professional Staffing, Mail Stop UY, 
Sun Microsystems, Inc., 2550 Garcia Avenue, 
Mountain View, CA 94043. An equal opportunity 
employer; principals only, please. *UNIX is a trade-
mark of AT&T The Sun Microsystems logo is a 
trademark of Sun Microsystems, Inc. • e sun. 

microsystems 

Open Systems for Open Minds 
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Find the 

Personnel 

you need! 

Place 

your 

recruitment 

advertisement 

in 

Electronics 
Career Opportunities 

Section 

Call 

Susan Barnes Ronga 

at 

(212) 512-2787 

"YOU 
CAN'T 
DO 

THAT" 

guild a large scale mainframe computer 
that will outperform the competition's 

leading model? 

"IMPOSSIBLE!" they said. 
But Amdahl did it back in the early 1970's. 
And today we are a leader in the develop-
ment, manufacturing, marketing and sup-
port of general purpose and scientific 
computer systems, storage products, com-
munications systems and software. 

YOU CAN put your mind to new 
challenges in the compu-

ter systems industry and join the creative 
team environment that developed the most 
powerful commercial processors in the 
world and is now developing software tools 
for the largest mainframes of the 1990's. Put 
your experience in design automation to 
work in this exciting area. 

MANAGER, 
PHYSICAL DESIGN AUTOMATION 
DEVELOPMENT 

YOU CAN use your 7+ years' experience in 
design automation to manage the develop-
ment of physical design automation tools 
for PC boards and integrated circuits. 
Opportunities include routing, placement, 
rework and manufacturing interface. 

SYSTEM DESIGN ENGINEERS 
YOU CAN use your 3+ years' design auto-
mation experience to develop software tools 
in either our physical design automation, 
test generation, or simulation areas. 

you CAR, enjoy th benefits and 
n competitive salary- you 

would expect from an industry leader. To 
apply, send your resume to: Gary Albright, 
Amdahl Corporation, Employment Depart-
ment, Dept. 4-2, P.O. Box 3470, M/S 300, 
Sunnyvale, California 94088-3470. Principals 
only please. 

YOU CAN AT 

amclahl 

Amdahl Corporation is proud to be an equal oppor-
tunity employer through affirmative action. 
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The Great 
American Investment. 
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John J. Creedon, President of Met Life 
and Chairman of the U.S. Savings 

Bonds Volunteer Committee. 

National Chairman 
John J Creedon 
Metropolitan Life Insurance Company 

Ex-officio General Chairman 
James A. Baker, Ill 
Secretary of the Treasury 

J. David Barnes 
Mellon Bank Corp. 
Kent M. Black 
Commercial Electronics Operation 
Rockwell International Corporation 
Russell W. Britt 
Wisconsin Electric Power Company 

Dr. Manford Byrd, Jr. 
Chicago Pubic Schools 
Joseph E. Cappy 
American Motors Corporation 

John I. Carter 
The Equitable Life Assurance Society 
of trie United States 
The Honorable Henry G. Cisneros 
Mayor. City of San Antonio 
John L. Clendenin 
BellSouth Corporation 
The Honorable Martha Layne Collins 
Governor, Commonwealth 
of Kentucky 

Edwin I. Colodny 
USAir Group 
Lodwrick M. Cook 
ARCO 

U.S. Savings Bonds are great because of all they offer. Guaranteed competi-
tive earnings. Tax benefits. Convenience. Complete security. 

They're American because they are backed by the U.S. Government and 
they help strengthen our country's economy. 
So join me and our Volunteer Committee in supporting and buying U.S. 

Savings Bonds. If you are an employer and you don't have a payroll savings 
plan, contact any US. Savings Bonds Office. It's in the telephone book under 
US. Government. They will show you how to set one up. 
US. Savings Bonds. The Great American Investment. 

L. Stanley Crane 
Consolidated Rail Corporation 
Robert F. Daniell 
United Technologies Corporation 

Fred R. Dusto 
Hubbell Incorporated 
Richard K. Earner 
National Medical Enterprises, Inc. 

Richard J. Flamson III 
Security Pacific Corp. 
Richard L Gelb 
Bristol-Myers Company 
John A. Georges 
International Paper Company 
Thomas M. Gibbons 
The Chesapeake 8r Potomac 
Telephone Companies 

Alfred Glancy Ill 
Michigan Consolidated Gas Co. 
Roberto C. Goizueta 
The Coca Cola Company 
John H. Ouffreund 
Salomon Brothers. Inc. 
Earle H. Harbison, Jr. 
Monsanto Company 
Jack L Heckel 
Aerojet General 
John M. Henske 
Olin Corporation 
Dwight H. Hibbard 
Cincinnati Bell Telephone Co. 

William N. Hulett 
Stouffer Hotel Company 
Allen F. Jacobson 
3M 
Robert L James 
McCann-Erickson Worldwide 
David T. Kearns 
Xerox Corporation 
Robert J. Lanigan 
Owens-Illinois, Inc. 
Dr. William E. Lavery 
VPI & State University 
William 8-Lee 
Duke Power Company 
J. Willard Marriott, Jr. 
Marriott Corporation 
Harry M. Mays 
County of San Bernardino 
J. Richard Munro 
Time. Inc. 
Raymond F. O'Brien 
Consolidated Freightways. Inc. 
Charles W. Parry 
Aluminum Company of America 
Victor A. Pelson 
General Markets Group 
AT&T 
Sergio Pereira 
Metropolitan Dade County 
A. J. Pfister 
Salt River Project 

J. E. Reeves, Jr. 
Reeves Brothers. Inc. 
A. William Reynolds 
GenCorp 

Joseph A. Rice 
Irving Bank Corporation 
John M. Richman 
Kraft. Inc. 

Francis C. R y, Jr. 
Melville Corporation 
Dr. John W. Ryan 
Indiana University 
Edson W. Spencer 
Honeywell 
D. C. Staley 
NYNEX Corporation 
Dean D. Thornton 
Boeing Commercial Airplane 
Company 
William R. Timken, Jr. 
The Timken Company 

Richard F. Walker 
Public Service Company of Colorado 

Hillsman V. Wilson 
McCormick & Co. Inc. 
Harold L.Yoh, Jr. 
Day & Zimmermann. Inc. 
Richard A. Zimmerman 
Hershey Foods Corporation 

Charles A. Zraket 
The MITRE Corporation 

Buy United States Savings Bonds. 
The Great American Investment. 
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ELECTRONICS WEEK 
TWO FAIRCHILD FABS 

GO ON THE BLOCK 

Schlumberger Ltd. is slimming 
its Fairchild Semiconductor 
Corp. subsidiary to an appro-
priate size for a management-
led buyout. Its two most mod-
ern plants, submicron fab lines 
in Nagasaki, Japan, and Was-
serburg, West Germany, are 
for sale. Fah-child president 
Donald W. Brooks says the 
fabs have yet to produce any 
revenue and as nonproductive 
assets are a drag on the sale 
of the company. Fah-child will 
rely on foundry agreements 
with Fujitsu and Seiko of Ja-
pan and Samsung of Korea 
and will continue to do its own 
assembly in Japan and Europe. 
Schlumberger recently aban-
doned its attempt to sell 80% 
of Fairchild to Fujitsu [Elec-
tronics, April 2, 1987, p.31]. 

NORWAY GETS HUGE 
FIBER-OPTIC NET 

FiberCom Inc. of Roanoke, 
Va., has landed a $3.5 million 
contract to supply Computer 
Connection A/S of Mjoenda-
len, Norway, with some 6,000 
transceivers for what it 
claims will be the world's 
largest fiber-optic data-com-
munications network. The 
Norwegian company will in-
stall FiberCom's WhisperNet, 
a fiber-optic extended-dis-
tance Ethernet local-area net-
work, in about 125 of Nor-
way's largest banking coop-
eratives. Some 850 bank 
branches will use the net-
work, which will link self-ser-
vice terminals based on NCR 
work stations to an NCR 
Tower multiuser computer. 

APOLLO TAKES ON 
AI SOFTWARE 

Apollo Computer Inc., of 
Chelmsford, Mass., and In-
ference Corp., Los Angeles, 
will jointly market the Cali-
fornia-based company's ex-
pert-systems software on 
Apollo's family of 32-bit work 
stations. The alliance repre-
sents another shift of AI 
technology away from spe-

eialized AI machines and to-
ward general-purpose work 
stations. Inference's soft-
ware, the Automated Reason-
ing Tool, is a tool kit for de-
veloping expert systems that 
help executives make com-
plex business decisions. Apol-
lo's network-based work sta-
tions can run both AI and a 
range of general applications. 

TI UNVEILS ITS 

INDUSTRY OUTLOOK 

The worldwide semiconduc-
tor markets will grow 14% in 
1987 to $30 billion, according 
to an annual industry outlook 
issued by Texas Instruments 
Inc. The Dallas company ex-
pects the U. S. chip market to 
grow 15%, reaching $10 bil-
lion, assuming that capital 
spending will strengthen in 
the second half of 1987. The 
outlook also assumes that 
end-equipment markets will 
see moderate growth and 
that inventories of chips will 
not surge as semiconductor 
purchases stay in line with 
system shipments. TI also ex-
pects Japanese chip markets 
to rise 10% in U. S. dollar vol-
ume. The company foresees 
12% growth in Europe this 
year, while chip shipments in 
the Asia-Pacific region out-
side of Japan—still a small 
market segment—are expect-
ed to jump 35V,. 

ARETE AND PLEXUS 

READY TO MERGE 

The prospective merger of 
privately held Arete Systems 
Corp. and Plexus Computers 
Inc., both of San Jose, Calif., 
will result in a maker of de-
partmental computing sys-
tems based on Unix with 
sales of about $65 million a 
year. Both companies build 
systems that are based on 
the Motorola 68020 micro-
processor and support Unix 
V.2. Arete supplies the high 
end of the market with a 
multiprocessor architecture 
capable of supporting up to 
256 users. Plexus focuses on 
end users and value-added re-
sellers. Plexus Computers 

will be the surviving compa-
ny, and its president, Paul 
Klein, will be president and 
chief executive officer of the 
merged companies. 

SUN BRINGS 

X WINDOWS ABOARD 

Sun Microsystems Inc. is 
joining the many computer-
system and work-station ven-
dors that are backing Massa-
chussetts Institite of Technol-
ogy's X Windows user inter-
face as an industry standard 
[Electronics, Jan. 22, 1987, 
p. 58]. Sun is merging X Win-
dows with its own NeWS win-
dow system to provide a uni-
fied window system for its 
customers. Many companies 
also license Sun's NeWS, 
making it a potential competi-
tor as an industry-standard 
window system. Now, with 
Sun backing X Windows and 
merging it into NeWS, compa-
nies can rally around a more 
broadly established standard. 

E-SYSTEMS GROWTH 
SPURS HIRING 

Defense electronics supplier 
E-Systems Inc. is going on a 
major hiring spree. The Dal-
las firm, which has set its 
sights toward nearly dou-
bling its sales to $2 billion by 
1990, expects to add about 
5,000 jobs to its current 
15,000-worker payroll over 
the next three years. About 
1,000 of the new hires will be 
made in 1987, with nearly 
half of them being engineer-
ing and scientific positions. 

SOFTWARE-TOOLS 
ALLIANCE FORMED 

Northwest Instrument Sys-
tems Inc. of Beaverton, Ore., 
and Microtek International of 
Taiwan may bring about the 
end of the era of stand-alone 
tools for microprocessor soft-
ware development. The two 
companies have formed a 
strategic alliance in which 
Northwest will market Micro-
tek's in-circuit emulators in 
the U. S. The two companies 
also intend to develop inter-

faces that will enable Micro-
tek's in-circuit emulators and 
Northwest's work stations for 
software analysis, as well as 
compilers from other suppli-
ers, to be integrated into a 
package that handles the 
complete process of comput-
er-aided software engineer-
ing. The first such systems 
should be available by early 
1988 and will support a vari-
ety of microprocessors, in-
cluding the two best-selling 
32-bit engines: Motorola's 
68020 and Intel Corp.'s 80386. 

INDUSTRY MERGERS 
ON THE RISE 

Acquisitions and mergers in 
the computer, software, ser-
vices, and information indus-
tries totaled 342 in 1986, up 
18% from 290 a year before, 
reports the Cerberus Group 
Inc. of Frenchtown, N. J. The 
company attributes this re-
cord increase to tax-reform 
legislation. The total value of 
all U. S. acquisition and 
merger transactions in 1986 
was $4.66 billion, down 6.8% 
from the record $5.0 billion in 
1985. Acquisition of publicly 
traded sellers numbered 78, 
down 18% from 95 in 1985. 
Privately owned sellers num-
bered 184, up 3% from 135 
the year before. 

CDC LOWERS 
CYBERPLUS PRICES 

Control Data Corp. is bow-
ing to competitive pressure in 
the increasingly crowded par-
allel-processing business by 
slashing prices up to 44% on 
its Cyberplus parallel proces-
sor. Pricing on a single full-
blown Cyberplus processor 
equipped with 512-K 64-bit 
words of memory and 32/64-
bit floating-point capacity is 
now set at $765,000, com-
pared with the previous 
$1.365 million list price. 
"We've already been dis-
counting [the Cyberplus] by 
about 25%, so effectively 
we've decided to get the list 
price more in line with the 
street price," a Control Data 
spokesman explains. 

90 Electronics/April 30, 1987 



IISF MEANS FASTER SIGNAL PROCESSING. 

DSP just doesn't get any faster than Zoran's 
Vector Signal Processor (VSP). The world's most 
powerful DSP processor. 

Capable of performing al024-point complex 
FFT in just 2.6 ms. Using only a kernel of three 
simple instructions. Plus you can parallel VSPs to 
perform an even faster FFT in just 925 µs. 

loran's unique architecture lets you parallel multiple devices on a single 

bus to achieve even faster signal processing. 

The secret's in our proprietary architecture, 
which is optimized for faster, more efficient 

execution of embedded algorithms. 
In fact, the VSP computes a 63-tap FIR filter 

in real time with an input sample rate of 250kHz. 

Faster programming with our high-
level instruction set. We slashed programming 
time with an embedded high-level instruction 

set that eliminates the need to write lines and 
lines of code. 

So you can concentrate on your end appli-
cation, instead of getting bogged down in the details 
of software implementation. 

Take spectrum analysis, for example. You 
can do a complete 256-point power spectrum in real 

time with an input sample rate of 
340kHz. Using only 29 instructions. 

Faster system design with 
our tools and support. Speed's not 
enough if you can't use it in a hurry. 
So we provide you with all the tools 
and support you need to shorten 
your development cycle. 

Like comprehensive VAX and 
PC-based hardware and software 
tools. So you can completely develop 
and simulate any DSP application, 
from concept to hardware. 

All the way from simple 
spectrum analysis programs to 
sophisticated 2D image transforms. 
And even to image compression, 
where you can do more than 1000 
16 x16 cosine transforms per second. 

All of which explains why 
Zoran's'VSP and Digital Filter Processor 
(DFP) pmduct families provide 
the fastest, easiest solutions for 
computation-intensive applications. 

Best of all, we're shipping VSP and DFP 
products now instead of simply announcing them. 
Which means you don't have to wait to get the 
jump on your competition. 

Think fast and get a free Zoran databook. 
Ca111-800-556-1234, ext. 99 (outside CA) or 
1-800-441-2345, ext. 99 (in CA). Or mTrite Zoran 
Corporation, Dept. MC-4, 3450 Central Expressway, 
Santa Clara, CA 95051.We'll get it out to you fast. 
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A Leader in the Optical Age: 
Toshiba DFB Laser Diode 

Now transmit tons of data through a single-mode fiber-optic with 
Toshiba's link to the new-age mode of communications. An impressive 
lineup of high-performance laser diodes, boasting threshold currents 
of 20mA and more than 30dB of side-mode suppression ratio, is the 
result of our advanced electronics and opto-electronic technologies. 

In addition, long-haul transmission of 2.0Gbps data is easily possible. 
And the wide variety of Toshiba systems assures that your specific 
needs are met. 

Toshiba: the pioneer of laser diodes in the exciting world of 
communications, from CATV and TV conference to videotex systems. 

PACKAGE 1.3pm DFB 1.55pm DFB 
CHIPCARRIER TOLD300S TOLD350S 

OIL TOLD312S TOLD362S 
BUTTERFLY TOLD313S TOLD363S 

TOSHIBA 
TOSHIBA CORPORATION ,-CIKVO.J.,..AN 


