



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Have questions about
Allen-Bradiley’s
opportunity for

Engineers?

We have answers...
Just call toll free

1-800-321-6980

(In Ohio Call 1-800-362-6120)

Talk to Tom O'Brien about your skills and
background. Our continuing growth creates openings §
for many engineering disciplines including.. .

Software Engineers Capitalize on your Comp.
Sci. or related degree and apply your software ex-
erience —assembly languages, PASCAL, FOR-
RAN. Utilize our VAX11/780, DEC11/34 or
TEKTRONIX Development Systems to support
your designs.

Hardware/Firmware Design Engi-
neers Design NC and PC systems employing
advanced digital techniques. Degree and 2 +
years experience desired. Your involvement
would include design verification using
VAX11/780, DEC11/34 or TEKTRONIX
Development Systems.

Appllcatlon Engineers
Define customer control system
requirements, prepare propo-
sals and assist new product
planning.

Product/Marketing

Engineers Research and identify product
opportunities based on industry requirements utilizing
your degree and 2 + years of electronics or industrial
experience.

We are a dynamic part of an international corporation
employing over 17,000 people. Our products apply “leading |
edge” computer and microprocessor technology that in-
creases productivity for all types of industry.

Our careers are challenging and rewarding...
Let’s Talk About It —Call Today!

orif you prefer, send your resume to:

@ ALLEN-BRADLEY
/" 747 Alpha Drive, Highland Heights, Ohio 44143

An Equal Opportunity Employer M/F
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Professionals
For
Computer

Peripherals

We’re one of the world’s leading manu-
facturers of electronics with a product
line that has earned an international
reputation for excellence. Currently

we are seeking the following individuals:

HARDWARE
DESIGN
ENGINEER

For graphic display terminals. A
background in software is preferred.

MARKETING
MANAGER

For computer peripherals including
graphic display terminals, storage
devices and printers.

SALES
ENGINEER

For computer peripherals including
graphic display terminals, storage
devices and printers.

The ideal candidate will have at least
5-8 years experience in the above fields.
BSEE or equivalent is essential. All of
the above positions are located in an
entirely new division located in Northern
New Jersey.

Starting salaries and benefits are
excellent. Please send resume including
salary history in confidence to:

BOX S-505

An Equal Opportunity Employer, M/F

Richard Brown
thought he
was tooyoung
tohavea
heart attack.

He wasn’t.

Because having a family,
a good job and a bright fu-
ture doesn't protect anyone
frorn heart attack. In fact,
nearly one million Ameri-
cans — many with those as-
sets — die of heart disease
and stroke each year. And
200,000 of them die "too
young.”

The American Heart As-
sociation is fighting to re-
duce early death and disa-
bility from heart disease and
stroke with research, profes-
sional and public educa-
tion, and community service
programs.

But more needs to be
done.

You can help us support
research and education by
sending your dollars foday
to your local Heart
Association, listed in your
telephone directory.

Put your
money where
your Heartis.

American
Heart
. Association

WE'RE FIGHTING FOR YOUR LIFE

EDN APRIL 20, 1980




If T haven't got cancer by now I'll never get it. I just don't want to know. No one in my family ever had cancer anyway. My husband
told me not to worry. I was going to go but I remembered the goldfish needed feeding. It was raining out, and I was afraid I'd get sick on
the way. I overslept and missed my appointment. Who.cares. [ don't have a doctor. I feel fine. I missed the bus. The canary got out so |
chased it around for hours. I forgot. I had to get a haircut. The kids wanted ice cream first. The traffic was terrible. The weather was great‘
so | played golf instead. I'm not sick, ever. I don't have the money right now. If cancer's in the stars, it's in the stars. [ went to the
doctor's on the wrong day. I went to the wrong doctor's. Maybe next week I'll make it. It's against my religion. I'm scared. I need to l )€ &
few pounds first. I'm too busy right now. The office would faH apart without me. My father never went to the doctor’s and he lived until
he was 90. [ don't like to think about it. Nothing’s doctor’s fingers are too cold. I'm too young to worry about
cancer. I'm too old to care. I thought only rich peo  and fix dinner. I never heard of it. My boss wouldn't
give me the day off anyway. There was a great sale hr had a funny rattle. No one in my family ever had
cancer. I'm not afraid of cancer. [ lost a button that ] 1. By the time they find it, it will probably be too late.
[ was doing laundry. I haven't been sick a day in.my oLIC 0TS are bormg n my business [ need every hour I can
get. If I die tomorrow I couldn't ca eqt o 5 <N h met that afternoon. My doctor’s
office is too far away. I forgot to ¢ on. My clothes were at the laundry.
[ feel great. It upsets me to talk ab
I'll never get it. I just don’t want t
go but I remembered the goldfish needed feeding.
appointment. Who cares. I don't have a doctor. [ fe
I had to get a haircut. The kids wanted ice cream firs

old me not to worry. I was going to
the way. I overslept and missed my
- got out 80 I chased it around for hours. I forgot.
eather was great so I played golf instead. I'm not sick,
ent to the doctor's on the wrong day. I went to the
cared. [ need to lose a few pounds first. I'm too busy right now.
The office would fall apart without me. My father never 's and he lived until he was 90. I don't like to think about it
Nothing’s wrong with me anyway. My doctor’s fingers are to worry about cancer. I'm too old to care. I thought only
rich people got that. I have to stay home and fix ‘dinner. boss wouldn't give me the day off anyway. There was a
great sale on linens I couldn't miss. The car had a fun amily ever had cancer. I'm not afraid of cancer. I lost a
button that day. There was a football game on. By the time they find it, it will probably be too late. I was doing laundry. I haven't been sick
a day in my life. Cancer of the what? Doctors are ur | can get. If I die tomorrow [ couldn't care less.
But I eat right. I'm always exercising. I forgot brg tor's office is too far away. I forgot to cash a check.
My dog was lost, and [ had fo find it. It was hun ry. 1 feel great. It upsets me to talk about it. The
kids would rip the house apart if [ went out. I don't know why. If I haven't cer by now I'll never det it. I just don't want to know.
No one in my family ever had cancer anyway. My husband told me not to worty: | was going to go but I remembered the goldfish needed
feeding. It was raining out, and I was afraid I'd get sick on the way. I overslept and missed my ‘appointment. Who cares. [ don't have a
doctor. 1 feel fine. I missed the bus The canary got out so I chased it around for hours. I forgot. I had to get a haircut. The kids wanted
ice cream first. The traffic was terrible. The weather was great so I played golf instead. I'm not sick, ever. I don’t have the money right
now. If cancer’s in the stars, it's in the stars. I went to the doctor's on the wrong day. [ went to the wrong doctor’s. Maybe next week I'll
make it. [t's against my religion. I'm scared. I need to lose & few pounds first. I'm too busy right now. The office would fall apart without
me. My father never went to the doctor’s and he lived until he was 90. I don't like to think about it. Nothing's wrong wu 1 Me anyway.
My doctor’s fingers are too cold. I'm too young to worry about cancer. I'm too old to care. I thought onlv rich pegple got that. I have to

Everyone has an excuse for not you have a new, simple, practical way

seeing their doctor about colorectal of providing your doctor with a stool
cancer. However, every year 52,000 specimen on which he can perform the
men and women die of colorectal guaiac test. This can detect signs of

cancer in this country alone.Two out colorectal cancer in its early stages
of three of these people might be saved before symptoms appear. While two
by early detection and treatment. Two out of three people can be saved. Ask

out of three. your doctor about a guaiac test, and
So what is your excuse? Today stop excusing your life away.
American Cancer Society
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Microcomputer
DesignCourses

Hardware, software, systems design. You can
now learn about all aspects of microcomputers
through EDN’s exclusive design courses.

—NEW 1979 Microcomputer Systems Reference Issue (over400 pages) ............... $6.00
Features: EDN’s 6-chapter “Software Systems Design Course” (a step-by-step
tutorial for a 16-bit uC disc operating system), uP Directory, «C Support Chip
Directory, uC Board Directory.
—1978 Microcomputer Systems Reference Issue (420pages). . . ........ccvvvvvnnnnnns $5.00
Features: EDN’s 7-chapter “Software Systems Design Course” (a step-by-step
tutorial for a uC disc operating system), uP Directory, C Support Chip
Directory, uC Board Directory.
—1977 Microcomputer Systems Reference Issue (314pages)..................couunn. $4.00
—Microcomputer Design Course (11 chapters, 83 pages) e e AN e M $5.00
—EDN Software Design Course (90 Pages). . . . .o ovvvrrrirrreeneeerennnereennnnnnns $5.00

(Add $1.00 to each of the above for Canada)
(Add $2.00 to each of the above for non-USA)

Buy in combination and save even more
e Any two items—Deduct $1.00 e Any three items—Deduct $2.00 e Any four items—Deduct $3.00
NOTE: Prices Effective April 5, 1979
Payment must be included with your order. Make checks payable to: EDN Reprints

Send to: uC Reprints/EDN Magazine/ 221 Columbus Ave. / Boston, MA 02116

Please send: copies 1979 uC Systems Reference Issue—$6.00
copies 1978 .C Systems Reference Issue—$5.00
copies 1977 uC Systems Reference Issue—$4.00
copies xC Design Course—$5.00

copies EDN Software Design Course—$5.00

11

Total $ (Non-USA, add $2.00 to each item, Canada add $1.00 to each item)
Check or money order must accompany each order. No COD. MA residents add 5% Sales Tax.
Name Title
Company
Address
City State Zip Code
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Looking Ahead: Trends and Forecasts

Semi production
equipment: up 17.1%/yr
US semiconductor production
and test-equipment markets will
exhibit 17.1% annual growth to
reach $2.3 billion in 1989, up
from $465 million last year,
according to Frost & Sullivan,
New York City.

Contributing to this healthy
growth rate will be increasing
IC density, requiring more
stringent production and testing
methods (VLSI devices will
account for 56% of all IC
production by 1989). Another
key contributor: explosive
demand for photovoltaic cells by
the latter part of the decade.

MARKET FOR SEMICONDUCTOR
PRODUCTION & TEST EQUIPMENT

ANNUAL GROWTH RATE (%)
1979 TO 1989

WAFER PREPARATION 16.4
PATTERN & MASK GENERATION 15.4
WAFER MASKING 17.0
WAFER PROCESSING 16.3
ASSEMBLY EQUIPMENT 239
TOTAL 1741

SOURCE: FROST & SULLIVAN INC

The test-equipment market
alone will grow 17.5% annually,
spurred on by shock, vibration,
temperature and other environ-
mental testing needs. Elec-
tronic-function tests, accounting
for the market’s largest equip-
ment segment, will be increas-
ingly conducted on wafers, as
well as on end products.

Additionally, denser geome-
tries and finer line widths will
propel fast-climbing markets for
projection printers, E-beam
systems and X-ray printers,
which will come into their own
during the latter half of the
1980s.

F&S foresees cold fabrication
processes increasingly = pre-
ferred to hot ones that cause
“runout” and wafer warping, as
increasing wafer size necessi-
tates very tight control over
dimensional variations. And ion
implantation should displace
diffusion techniques, while

sputtering will increasingly
substitute for thermal-evap-
oration processes.

In other developments, a
growing market will arise for
floating-zone equipment; fur-
thermore, new types of equip-
ment for making ribbon-type
silicon materials will become
available by the mid-1980s.

Other trends include the
increasing use of in-line systems
for wafer masking (replacing
manual handling) and a healthy
market (growing fourfold over
the next 5 yrs) for digitizers to
encode circuit diagrams.

Electronics on the rise
in automotive systems

Automobile manufacturers will
increasingly turn to high-
technology electronic products
in their attempt to meet more
stringent federal fuel-economy
and emissions standards, ana-
lysts predict.

Annual production of elec-
tronic engine systems, growing
at a 22.3% rate between 1978
and 1985, will reach $3.4 billion
by 1985 and top $3.9 billion by
1990, forecasts Gnostic Con-
cepts Inec, Menlo Park, CA.
Electronic-convenience - system
production, rising at an average
annual rate of 11.1% through
1985, will spurt to $919 million
by that date and exceed $2.4
billion by 1990—up from $440
million in 1978. Automotive

ELECTRONIC-ENGINE-
SYSTEMS PRODUCTION

4000

TOTAL

3000

INTEGRATED SYSTEMS

2000

$ MILLIONS

SINGLE-FUNCTION
SYSTEMS

1000 /; ELECTRICAL SYSTEMS

'78 '85 '90
SOURCE: GNOSTIC CONCEPTS INC

electronic components’ value,
almost $60 million in 1978, will
top $460 million by 1990.

Tight supply seen for
polycrystalline silicon

Reports of an industry-wide:
shortage of polyerystalline
silicon, the base material of
integrated circuits, have been
greatly exaggerated, say ex-
perts. Thus, while suppliers are
placing shipments of the
material on an allocation basis
and leadtimes on new orders
have typically been running 4 to
5 months, what emerges is not a
shortage but rather a tight
supply of ICs.

The reasons? Heavy demand
for ICs, overcapacity problems
and anticipation of explosive
demand for silicon photovoltaic
cells by the middle of the
decade.

But the potential for a future
silicon shortage does exist,
based on current capacity and
future demand, contends Dan
Rose, president of Rose Asso-

SILICON-WAFER USAGE BY US IC FIRMS
1 1978 1979 1983

VALUE OF
SHIPMENTS 360 468 731
($ MILLIONS)

WAFERS
UTILIZED 513 666.9 895
(MILLION IN.3)

SOURCE: ROSE ASSOCIATES

ciates, Los Altos, CA. In 1978,
usage of silicon in solar cells
amounted to only about 8 million
in.2, Rose notes, but he predicts
solar-cell production will utilize
a phenomenal 6.3 billion in.? by
1986—roughly 10 times that
expected to be required for
IC-device production at that
time.

Material for this page developed
from Electronic Business maga-
zine and other sources by Jesse
Victor, Assistant/New Products
Editor, and Joan Morrow, Produc-
tion Editor.
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Reduce
Custom

‘With a handful of Powercube's Cirkitblock *
modules and a few clip leads, you can quickly syn-
thesize an infinite variety of custom power supplies.

Cirkitblock modules have demonstrated
capability to meet most design needs and are packaged
within a 1" x 1" x 2" basic building block format so
you can assemble supplies of any complexity to any
form factor appropriate in building block fashion.

Design time to operating prototype can be
reduced by more than 50% because conventional
breadboarding is eliminated. Your quickly assembled
“breadboard” of modules becomes your operating
prototype.

Cirkitblock modules utilize space
technology but are specified and priced for industrial

+ as wellas mi]itary, applications. They, €an substan-

tially reduce the “as installed” power supply costs
in airborne and'grotind based instruments such as
receivers, navigationdl systems, displays; stores

" management systen, and communication gear.

Cirkitblock-functional modules not only
save design time and money; they are also a lot of fun
to work with.

Circle the reader service number to learn
more about Powercube’s Cirkitblock functional
modules. Send for free catalogues describing the
entire Cirkitblock module family and packaging
styles for complete power supplies.

POWERCUBE CORPORATION

EIGHT SUBURBAN PARK DRIVE
PDWERCUBE BILLERICA. MASSACHUSETTS 082"

A SUBSIDIARY OF UNITRODE CORPORATION

1617) 667-9500

For more information, Circle No 256
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The trimmer gourmet’s choice.

Feast ybur eyes on Boumns Trimpot® trimmers — the improvements. We're working on design solutions today

choicest and broadest trimmer line anywhere. A

o

for your application needs tomorrow.

banquet of trimmers with outstanding quality and Introducing the Trim Bin™ Trimmer Kit. Here are

performance at cost-effective prices to Pplease
the most discriminating design connoisseur.

Le Plus Grand Menu
Rectangular, square or round
Sealed or open-frame
Wirewound or cermet
Single or multitum

Select the size, shape, type of element
and method of adjustment to suit your
taste. They're served in an assortment of
resistance values and pin styles to satisfy all
of your design needs.

Bourns is dedicated to serving all of your

some appetizers to tantalize your trimmer palate: A
complete assortment of the most popular Trimpot

trimmers and MFT™ trimmers/resistors in a

convenient package for just $99.95*. A

value of over $200, the kit contains
127 parts representing 50 varieties of

resistances and pin styles, plus adjustment

tools and design aids. It's available from

your local Bourns distributor.

Vive la Résistance! Call your Bourns
representative or distributor for more
information and for your new 94-page
TR-1 trimmer catalog.
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*Domestic U.S.A. price only.
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