




































































































































































































































































































































































































































































































































































































































































































































































VLSI Imaging

Device Research
GE Research &

Development Center
GE designing The Challenge—Developing advanced designs
new solid state that push the limits of resolution and performance of
imagers VLSI solid state imaging devices, developing new
BETS... circuit techniques for high resolution imagers (mil-
lions of picture elements) with high sensitivity, (oper-
atein "‘normal room" lighting.) Applications range
from robot eyes to space vehicle guidance.
for exciting Opportunities exist for highly motivatedindividuals
applications... with EE/Physics backg_ro’und (advanced degree
preferred) and interest in:
* Solid State Device Physics
* Analog Circuit Design, Analysis, and Test
* Low Noise Solid State Circuit Techniques
* Video Signal Processing
Experience in Imager Design/Physics is preferred.
in unmatched The facilities offer opportunity to work with inter-
research disciplinary teams and are located in an area that
facilities offers a wealth of recreational, cultural, and histori-
3 cal attractions. A few hours' drive gives you easy ac-
and location cessto Boston, New York, Montreal, Lake George,
and Saratoga.
Whom to Compensation, benefits (including relocation as-
Contact... sistance), and career prospects are excellent. Please

send resume, indicating specialization, to: Mr. Neff
T. Dietrich, University Relations and Recruiting,
Ref. 72K, GE Research and Development Center,
P.O. Box 8, Schenectady, NY 12301.

An Equal Opportunity Employer
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Right now at GTE Government Sys-
tems, we're creating powerful sys-
tems solutions to prepare America
for a new decade of defense chal-
lenges. Now you can contribute to
our efforts and take on a lead role in
programs of national importance.

Using Ada* as the basis for large-
scale systems development, we are
designing and developing next-
generation architecture for digital
voice and information processing
applications. Our systems integrate
many technologies: LAN communi-
cations, distributed data base man-
agement, SIGINT, distributed com-
puter security, high availability sys-
tem configuration, speech signal
processing, and storage migration
over magnetic and optical media.

Make an impact on our vision of
electronic defense for the 21st cen-
tury. Join us now as one of the
following:

PROGRAM MANAGERS

Your responsibilities will include
controlling and managing the
development of large subsystems —
from generating proposals to en-
suring the highest level of cost,
schedule, and technical per-
formance at every stage of the sys-
tem lifecycle. You will also play an
important role in customer presenta-
tions and briefings.

To qualify, you must demonstrate a
broad perspective on system engi-
neering and program management.
Your background must include a
BS/MS in an engineering field and
8-10 years experience with distri-
buted systems, high-performance
processing systems, fiber optics,
distributed computer architecture
applications, and mass storage.
Familiarity with milestone planning,
C/SCSC, and system-level reviews
as well as DOD SIGINT experience
are essential. You must also under-
stand the DOD acquisition cycle,
and have at least two years program
management experience on small
programs ($5-$10M).

BUSINESS DEVELOPMENT
SPECIALISTS

In your pursuit of new opportunities
within the defense and intelligence
markets, you will have a hands-on

role in marketing, customer briefings
and demonstrations, performing
market analysis and planning, and
forecasting revenue and B&P
requirements. You will also analyze
and refine requirements, develop
technical solutions to customer
problems, respond to RFPs, and
write and negotiate proposals.

A solid SIGINT background along
with thorough understanding of the
DOD acquisition cycle, requirements
process, and costing are required.
You must also have a BS/MS in
engineering, or equivalent; 8-10
years system design emphasizing
signal collection or processing; and
prior program management and
system development experience
within the intelligence community.
Knowledge of these technologies is
a must: artificial intelligence, voice
processing, system and software
engineering, distributed and high-
performance computing systems,
workstations, data base engineering.

All candidates must have the
appropriate background to work
with the defense and intelligence
community.

Participate in programs that will
guide us through the 1990s and
beyond . . . now at GTE. We provide
competitive compensation and an
excellent benefits package, includ-
ing educational assistance, a stock
purchase plan, a tax-deferred sav-
ings plan, and much more. For
immediate consideration, please
send your resume in confidence to:

GTE GOVERNMENT SYSTEMS
CORPORATION

Washington Operations

1700 Research Boulevard

Suite 200NA

Rockville, MD 20850

An equal opportunity employer.

U.S. citizenship required.

*Ada is a registered trademark of the U.S. Government, Ada
Joint Program Office.

Government
Systems

0o
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Digital has it now.

1 Diagnostic high level language and assembly
A Strategl? S 8 : re%]l:lired. Kn(gv}lv:ligdge of VAX/
opportunity upervisor VMS", Pascal or C a plus. A BSEE or

with DECwest.

Digital’s Western Engineering
Group, just outside of Seattle, is
definitely the right place. And
now’s the perfect time...If you're a
seasoned strategist interested in
incomparable opportunity for
innovation.

We have the kind of atmosphere
that makes such things possible.
An environment that’s entrepre-
neurial, energized. Yet with the
commitment and resources that
only a success like Digital can
provide.

So take a look at the position. And
if you have the expertise we're
after, let’s talk strategy.

ing groups.

We need a strategist to develop
and maintain a fault management
plan for our next generation com-
puting system. You'll lead the stra-
tegy and implementation in such
areas as: fault insertion, hardware
repair level tests and manufactur-
ing tests using current symptom
directed diagnostic techniques.
You'll supervise a small diagnostic
development group and influence
and interface with other engineer-

equivalent degree/experience
preferred.

For consideration, please send
your resume to: L. Taylor, Man-
ager, Dept. 10017820, DECwest
Engineering Group, Digital
Equipment Corporation, 14475
NE 24th, Bellevue, WA 98007.
Proof of legal right to work in the
US. is required.

We are an affirmative action
employer.

This is a key position, requiring
hands-on project lead experience
and a working knowledge of hard-
ware logic design approaches. Five
years of experience, including test

or diagnosis, programming, and

*Trademark of Digital Equipment Corporation

dlilgliltiall]

TECHNICAL WRITERS
PUBLICATIONS ENGS

NATIONAL OPENINGS

HARDWARE — COMMERCIAL COMPANIES:
Experience writing technical manuals (malnt install, operation, etc.)
pab e [ T R E T e S e S RO g TN to 34K
A RGVSIORISIE ot o bt et 0 ol it s e s o o b8 e b e low 40’s
* telecommunication eqip (modems PBX telephony)
* CPU documentation . .......... ..

SOFTWARE — COMMERCIAL COMPANIES:
Experience writing sw documents to technical & non-technical audiences

.low 40’s

e C/UNIX documentation ............... mid 40's
e B T B e e N . . low 40’s
¢ computer systems (application, end user manuals) . .to 40K
* computer systems (operating Systems compllers) to 40K
* software specifications ..... .. to 40K
DEFENSE/MILITARY CORPORATIONS:
* electronic warfare or communication systems to 40K
® avionics/aircraft systems . to 38K
* test procedures & plans (QA test documents) . .to 36K
* software specifications (i.e. MIL-M-2167) . . . . . ... ... .. . .to 40K
& Army Newlook,. i .= ... .ccovs. : to 36K

Please call Michael Dunn (collect) at 609-424-8600, or send resume to:

e

JUDGE INC

1930 East Route 70
Suite B-10
Cherry Hill, NJ 08003

All positions are DIRECT CAREER OPPORTUNITIES with all fees and
interviewing expenses paid by client companies.

52

ELECTRICAL

DESIGN
ENGINEERS

Telex Computer Products, Inc., one of
America’s leading manufacturers of infor-
mation systems and communications
equipment, with sales approaching one
billion dollars, is looking for engineers who
have demonstrated technical leadership
ability in the conception, planning, design,
development and introduction to manufac-
turing of complex microprocessor controll-
ed logic which includes video generation
for keyboard/display terminals. Re-
quirements include a BS in Computer
and/or Electrical Engineering and 3-7
years experience in 3270, ASC Il or SYS
36/38 keyboard/display terminal develop-
ment. Must have a solid understanding of
Hardware/Software tradeoffs.

Your expertise can place you with a com-
pany who is meeting today’s technological
demands and preparing for the future
through innovations.

For prompt consideration, please forward
your resume including salary history/re-
quirements in confidence to: Manager of
Staffing and Development, Dept. EDN
10/1, TELEX COMPUTER PRODUCTS,
INC., 3301 Terminal Drive, Raleigh, NC
2M7604 Equal Opportunity Employer
/F/H/V.

TELEX.

. TELEX COMPUTER PRODUCTS INC ‘

=

WE HAVE BUILT
A REPUTATION. . .

Corporate Directions is a search &
recruiting firm, building relationships, not
just with our client-companies, but with
our candidates as well

Engineering professionals come to us
because we can offer them individual
choices; both professionally and
geographically.

We have fee-paid openings, nationwide
for degreed, experienced engineers in all
disciplines

Send resume in confidence to:

CORPORATE DIRECTIONS
124 W. Orion #F-10
Tempe, AZ 85283
(602) 730-1677

We have built a reputation based on honesty,
discretion, and professionalism

DIN

First in Readership Among Design
Engineers and Engineering
Managers in Electronics

EDN October 1, 1987



BUSINESS/CORPORATE STAFF

EDN’s
CHARTER

EDN is written for profession-
als in the electronics industry
who design, or manage the de-
sign of, products ranging from
circuits to systems.

EDN provides accurate, de-
tailed, and useful information
about new technologies, prod-
ucts, and design techniques.

EDN covers new and develop-
ing technologies to inform its
readers of practical design
matters that will be of concern
to them at once or in the near
future.

EDN covers new products

e that are immediately or
imminently available for
purchase

e that have technical data
specified in enough detail
to permit practical appli-
cation

e for which accurate price
information is available.

EDN provides specific ‘‘how
to”’ design information that our
readers can use immediately.
From time to time, EDN'’s tech-
nical editors undertake special
“hands-on’’ projects that dem-
onstrate our commitment to
readers’ needs for useful infor-
mation.

EDN is written by engineers for
engineers.

N
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LOOKING AHEAD

EDITED BY CYNTHIA B RETTIG

VLSI AUTOMATIC-TEST-EQUIPMENT REGIONAL BREAKDOWN

EUROPE
$169M
(10%)

FAR EAST
$405M
(24%)

REST OF WORLD
$17M
(1%)

REST OF WORLD
1992 $168M
$3.37B (5%)

(SOURCE: ELECTRONIC TREND PUBLICATIONS)

1986
$1.698B

VLSI ATE becomes

a critical issue

The cost of testing is exploding,
according to Electronic Trend Pub-
lications (Saratoga, CA). The ex-
panding use of VLSI devices and
board-level products is pushing the
cost contribution of testing, which
historically has ranged from 5 to
10% of total device cost, to 45% of
that cost and beyond. ETP con-
cludes that design-to-test and built-
in test techniques will be a crucial
concern for the remainder of the
decade.

Nearly $1.7 billion went into de-
vice and pec-board automatic test
equipment in 1986. This consider-
able sum can be attributed to the
growing volume and complexity of
the components themselves. By
1992, forecasters suggest, the mar-
ket for automatic test equipment
worldwide will reach $3.37 billion.
In 1986, 58% of VLSI ATE expenses
was devoted to device testing,
whereas the remaining 42% went to
board testing.

To stay competitive, electronic-
equipment manufacturers must de-
velop relevant strategies for compo-
nent and board testing. This
revamping is important not only to
reduce the individual testing costs
and problems but to carve out long-
er-term integrated factory-automa-
tion programs.

In addition to higher speeds and
increased device complexity (and

EDN October 1, 1987

consequently increased board and
system complexity), built-in tests at
the device level are becoming a more
important consideration. A tighter
linking among CAD, CAE, and CAT
is also a noteworthy trend, as is a
shift from the traditional shared-
resource tester architecture to a
structure centered on the tester-
per-pin technique. ETP also empha-
sizes how new fixturing techniques
at the pe-board level, which are de-
signed to accommodate surface-
mount devices and reduced lead
spacing, are changing automatic-
testing strategies. The use of hard-
ware device models at the pe-board
test level is another factor worth
considering.

Other trends that equipment
manufacturers should keep in mind
include the increasing number of
built-in pe-board, product, and serv-
ice-level tests, as well as board,
product, and system-level testabili-
ty interfaces. Furthermore, remote
troubleshooting in the field and the
use of machine vision at the prod-
uct-test stage have both increased.
The use of free-flowing production
methods is becoming extensive as
well.

The market-research firm has de-
veloped some guidelines for formu-
lating a strategy that encompasses
these trends and changes. First, it’s
important to select and use auto-
matic test equipment that yields
better productivity, ensures high

product quality, and incurs the low-
est possible test costs. Achieving a
workable balance among these fac-
tors is, of course, the greatest chal-
lenge. Second, it’s important to re-
member that technological and
economic tradeoffs should be made
during product design rather than
later. Third, manufacturers must
consider the impact of CAD, CAE,
and CAM strategies on ATE.

Signal-generator market
to top $775M by 1993

The market for signal generators,
which in 1983 totaled $232.5 million,
should exceed $362 milllion this
year, according to the Market Intel-
ligence Research Co-(Mountain
View, CA). Moreover, the research
organization forecasts that by 1993
the total will more than double to
reach $777.5 million.

For its study, MIRC defined sig-
nal generators as all primary sourc-
es—analog or digital—for test sig-
nals. Used primarily by the
military, the communications indus-
try, and the computer and semicon-
ductor industry, they are prevalent
both at production sites and in de-
sign and development labs. Their
applications include the testing of
communications receivers, the test-
ing of components in the communi-
cations industry, simulations for
testing electronic warfare, and logic
testing of digital components and
products.

MIRC observes that, with more
than 200 vendors selling signal gen-
erators, the products in general con-
tinue to be upgraded and improved.
Although the signal-generator mar-
ket experienced the effects of the
overall slowdown in test-and-mea-
surement purchases over the past
few years, this market has outper-
formed other test-and-measurement
segments because of its large base
in the communications industry.
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tiny SPDT switich

e 10 4.6GHz... $32%

Tough enough to pass stringent MIL-STD-202
tests, useable from dc to 6GHz operation, and smaller than
most RF switches, Mini-Circuits’ hermetically-sealed
KSW-2-46 offers a new, unexplored horizon of applications.
Unlike pin diode switches that become ineffective below
1MHz, this GaAs switch can operate down to dc with control
voltage as low as -5V, at a blinding 2ns switching speed.

Despite its extremely tiny size, only 0.185 by 0.185 by 0.06 in.,

the KSW-2-46 provides 50dB isolation (considerably higher

than many larger units) and insertion loss of only 1dB. The
surface-mount unit can be soldered to pc boards using conventional
assembly techniques. The KSW-2-46, priced at only $32.95,
is yet another example of components from Mini-Circuits
with unbeatable price/performance.

Switch fast... to Mini-Circuits’ KSW-2-46

SPECIFICATIONS

FREQ. RANGE dc-46 GHz
INSERT. LOSS (db) typ max
dc-200MHz 09 1.1
200-1000MHz 1.0 12
1-46GHz 1.3 17
ISOLATION (dB) typ min
dc-200MHz 60 50
200-1000MHz 45 40
1-4.6GHz 30 23
VSWR (typ) 1.31
SW. SPEED (nsec)
rise or fall time 2(typ)
MAX RF INPUT (dBm)
up to 500MHz +17
finding new w /1\,5 : above 500MHz +27
setting higher standards CONTROL VOLT. -8V on, OV off

OPER/STORTEMP.  -50to +100°C
m Mlnl CIrCUItS PRICE $32.95 (1-24)

A Division of Scientific Components Corporation
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 C117 REV.A
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THE FIRST

PROGRAMMER WITH A
SINGLE SITE FOR EVERY DEVICE.

NEW UNISITE 40 HANDLES LEADING-
EDGE DEVICES WITH SPEED AND EASE.
Now you can program and test the
latest programmable devices and
packages, fast and accurately — all in
a single site. The first true universal
pin drivers support any device of a
given package type in the same site.
The UniSite™ 40's single DIP socket
handles any device up to 40 pins,
including PLDs, PROMs, IFLs,
FPLAs, EPROMs, EEPROMSs, and
microcontrollers. The same site
accommodates the most popular
PLCCs and SO packages. A 16-bit
processor, coupled with custom ICs
and high-speed RAM, set new speed
records for programming and testing.

TIMELY ACCESS TO TOMORROW'S
DEVICES. \\ith universal pin driver
electronics hardware, device-specific
instructions can be loaded from one

FutureNet 9310 Topang:

Data I/0 Canada 6725 Air

Data I/0 Europe World Tr

Data 1/0 Japan Sumitc
03

1987 Data 1/0 Corporation

3%" micro-diskette. When new
devices are introduced, you simply
load a new master diskette, and the
UniSite 40 is quickly updated.

MENUS MAKE PROGRAMMING EASY.
Use your cursor to select any func-
tion. Menus prompt you step-by-step
and HELP messages assist you

CIRCLE NO 131

throughout operation. A built-in listing
of devices speeds part selection. The
UniSite 40 can even save your most
frequently used parameters for instant
recall.

SHORTCUTS SPEED SETUP. More fre-
quent users can bypass menus and
zoom directly to specific operations by
selecting key commands. Special
software commands, like the ones in
our QuickCopy™ mode, are also
available to streamline your program-
mer operation.

DESIGN FREEDOM FOR TOMORROW.
Call today and get the design freedom
only the UniSite 40 can provide.

1-800-247-5700
Dept. 803

DATA 1/0




The most
compatible
surface-mount
power devices
ever made

HEXFET' Y-

Compare. You'll find no other power

SMDs so closely matched in features and
capabilities. Together, our HEXFET power
MOSFETs, Schottkys and ultra-fast recovery
diodes will transform your design ideas into
real-world performers.

Look at the options: Schottky and ultra-fast
diodes in D-PAKs, I-PAKs and SOT-89s. The
same for N and P-channel HEXFETSs. In all,
almost 100 different SMD part numbers
made to precise manufacturing standards.

This means top quality. Top reliability.
Top performance. And a unique combina-
tion that makes us the price-competitive
leader in complementary surface-mount
power devices.

Your choices? N-channel HEXFETs up

to 200V, and 15A, with Rds (on) as low as
0.10 Ohms; P-channels to —200V, —9.9A,
and 0.28 Ohms. Schottkys to 100V, and 6A;
Ultra-fast recovery diodes to 400V, 6A, with
maximum t . to 30ns at rated current.

See them all listed in our new 1987 catalog.
Write, or call (213) 607-8842. Today.

HEX-1 D-PAK

=

POWER (WATTS)

3
I

HEX-Z SOT-89

Z'S 5'0 7'5 180 125 150
JUNCTION TEMPERATURE °C ; '
Unprecedented power dissipation
in a small package ma
Number 1 in

rovernest=r [1or| Rectifier

WORLD HEADQUARTERS: 233 KANSAS ST., EL SEGUNDO, CA 90245, U.S.A. (213) 772-2000. TWX 910-348-6291, TELEX 472-0403
EUROPEAN HEADQUARTERS: HURST GREEN, OXTED, SURREY RH8 9BB, ENGLAND TELEPHONE (0883) 713215. TELEX 95219

TO-92 (VN2222L)

Power MOSFETs - CMOS Power ICs - Commercial/Custom Power Packages « Schottkys
CIRCLE NO 132 Rectifier Diodes * Thyristors (SCRs) - Diode Bridges + Molded Circuits - Assemblies



