





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































How much sHouLD you

Al new survey \
- comprehensive answem

Call or write today, and you'll have the
latest data right at your fingertips.
You'll find out:

* How salaries are directly affected
by your area of specialization in
engineering;

» How your experience level plays an
enormous part in determining your
salary;

* What technical specializations are
in most demand and how much of a
premium many firms are willing to
pay for your expertise.

It's the most comprehensive National

Salary Survey we've ever published.

Gain new insight
into your own progress

The new 1988 Survey will not only give
you a thorough assessment of where your
skills and expertise fit into today’s mar-
ketplace. You'll also get valuable informa-
tion to help ensure that your career and
salary will never be blocked or short-
circuited. The new Survey provides a
series of charts and graphs to help you
understand your own progress, assess
where your career is headed and develop
strategies to make sure you're staying in
the mainstream of your career.

EDN February 18, 1988

BE EARNING IN 19887

In short, it’s “must reading” for anyone

who's interested in maximizing their
chances of success.

Best of all it’s FREE
The new, 1988 Engineering Salary
Survey and Career Planning Guide is
published as a free service to the profes-
sion. As the leading recruiting firm that
specializes exclusively in engineering—
and staffed only by degreed engineers—
we want to assist you in establishing and
achieving your professional objectives.

Emawmmsnmywnm

AND CAREER PLANNING GUIDE

. Source
| Engineering

Call 1-800-362-3600,
ext. 201 today

Or, write to the address below. Either way,
your copy will be mailed to you free.

:Source
= :Engineering’

..................... g Recruiting Specialists

Department NDA1, PO Box 7573, San Mateo, CA 944027573
(When wntmg please include your title)
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- Let Your
Engineering Career Soar
With Smiths Industries

A pioneer in the avionics industry, Smiths Industries, SLI Avi-
onic Systems Corporation, Grand Rapids Operation, has grown
to international leadership in the research, design, development
and manufacture of high-technology guidance and navigation sys-
tems. We currently have the following positions available:

Guided Wave Optics Specialist

Senior Engineer needed to augment existing optical rate sensor
development group chartered to develop and put into production a
passive fiber optic gyro. Requires strong analytical and “hands-on”
development skills in the field of single-mode guided wave optics.

Position offers growth potential and future promotional oppor-
tunities for individual with proven leadership, communication and
organizational skills. MSEE or MS Physics with applied electro-
optic orientation required. PhD preferred.

Principal Staff Engineer

BS/MS in EE/CS; PhD desirable. Requires 3-7 years of profes-
sional experience in voice recognition, communications and infor-
mation theory, particularly detection, estimation and stochastic
processes. Background in pattern matching, Al and phonetics is
important. Experience with DSP processor architecture is essen-
tial. Program/technical management responsibilities require ability
to perform competitive analysis, develop system specs and cost
analyses, and prepare/present proposal packages. Direct interface
ability with DoD and aircraft customer communities is essential.

Senior Engineer

MS or PhD in Electrical Engineering or equivalent with minimum 3
years experience in avionic systems. Areas of concentration to in-
clude application of advanced technology to Vehicle Management,
Guidance and Control, customer contact, presentation skills and
project management capability essential. Must demonstrate ability
to formulate and validate concepts and perform preliminary de-
sign.

Avionics System Design Engineers

Requires background in analyzing system requirements, specify-
ing software requirements, human factors aspects of cockpit and
control/display layout, or system integration and test of navigation,
weapon delivery or flight management avionic systems. BS or
MSEE or equivalent or minimum of 5 years experience required.

Section Manager Materials Engineering

BS in Metallurgy, Chemistry, or Materials Science, and 7-10 years
experience, including supervision. The desirable candidate will
have Materials Engineering experience in an Aerospace Instru-
ment or Electronic Systems Company including familiarity with
printed wiring board fabrication and assembly techniques, metal
finishing, heat treatment and general metallurgy.

Group Manufacturing Engineer

Qualified candidates will have a minimum of 5-10 years experi-
ence in the design or manufacture of printed wiring board and/or
electronic chassis, preferably in a military or electronics environ-
ment. This new position will be responsible for establishing and
coordinating a team to interface with design and quality engineer-
ing and to insure product design producibility to cost.

Selected candidate will be a highly promotable and motivated indi-
vidual with a strong interest in manufacturing cost control. A
minimum of BSEE or BSME is required; MS preferred.

Maintainability/Testability Engineer

BSEE with 5 years experience in Maintainability Engineering per
MIL-STD-470, performing Quantitative M Analyses, M Predictions,
fault catalogs, M Demo Procedures, Demos, Demo Reports, Test
Tolerance Analyses and preparing LRU/SRU Test Specifications
and Test Requirements Documents (TRDs) on digital avionics.

Smiths Industries offers a leader's compensation and benefits
package including relocation assistance. Our location in Grand
Rapids, Michigan offers endless recreational activities and a
lower-than-national-average cost of living. To be considered,
please forward your resume including salary history to:

Judy Percy

Manager of Technical & Professional Staffing

SMITHS INDUSTRIES

SLI Avionic Systems Corporation
Grand Rapids Operation

4141 Eastern Ave. SE.

Grand Rapids, Ml 49518-8727

Equal Opportunity/Affirmative Action Employer

EDN/
EDN NEWS
RECRUITMENT

—TEAM—

NATIONAL RECRUITMENT
SALES MANAGER

Roberta Renard
(201) 228-8602

EAST COAST
MANAGER

Janet O. Penn
(201) 228-8610

WEST COAST
MANAGER

Dan Brink
(714) 851-9422

Call Today
or Information

0
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The New Zenith...

Zenith Electronics. Uniquely positioned for tomorrow. In Computers. Digital and stereo television.
VCRs and more.

At Zenith, we're embarking on a bold, new course toward market leadership. Our resulting expansion
has created the following openings in the Microcircuits Division of our Reynosa, Mexico/McAllen, Texas

~_ MANURACTURING
___ PROCESS ENGINEER

This position is responsible for the programming, set-up and operation of automatic pick-and-place equipment
and for troubleshooting the mechanical and electrical problems that occur with these systems. Also
responsible for training maintenance personnel and recommending layout and artwork changes to products

in order to improve their manufacturability.
A BSME and a demonstrated understanding of electro-mechanical principles in automatic component placement

INDUSTRIAL ENGINEERING
* SECTION MANAGER

Reporting to the Manager of PCB Assembly, this position is responsible for directing the activities of the
Industrial Engineering Group who support all the major product lines in this microcircuit manufacturing
facility. Included is the development, modification and documentation of the process. flow diagrams,
visual line aids for the assembly operations and labor rate standards and line balance audit. Also
responsible for reviewing equipment capacity and performing operational analysis time studies.

Experience in the fabrication of conventional and SMD PC Board assembly is required. Familiarity with
polymer, thick film or chip and wire microcircuits would be beneficial. BSIE required.

_QUALHEY ASSURANCE ENGENERR

This individual will establish the measurements and process controls necessary to detect entry of any
factors that might adversely affect product quality or reliability. Also, this position will develop and implement
quality levels and appropriate defect classification for quality rating of assembled products.

A BSEE or equivalent along with 2 years experience in the setting-up and usage of statistical process

| TEST EQUIPMENT
SECTION MANAGER

Reporting to the Plant Manufacturing Engineering Manager, this position will be responsible for developing
and implementing test systems and production equipment improvements which will result in improved
reliability and overall performance. This individual will also manage test systems maintenance, spare
parts inventory and upgrades to existing equipment.

Requirements include a BSEE and practical experience with the programming and maintenance of integrated
manufacturing line test equipment (i.e., Everett Charles, Zehntel, H.P, Gen Rad and Teradyne systems).

ELECTRICAL ENGINEER

Laser Systems

Position involves maintaining equipment for optimum performance of laser systems, which will include
development of laser trim programs, and training personnel in set-up and operations.

Requires a Bachelor's degree in Electrical Engineering, AAS in Electronics or equivalent experience with at
least 3 years experience in a production support environment. Practical experience in programming and
maintenance of computer-controlled resistor adjust laser trim and substrate scribe systems such as
Teradyne, Chicago Laser and Photon also required.

Already breaking ground in a variety of market areas, Zenith is poised for even greater success. We offer
an excellent salary and benefits package, including full relocation. For confidential consideration, please
send your resume, including salary history, to: Zenith Electronics Corporation of Texas, 6601 §.
33rd Street, McAllen, TX 78503. Attn: Mike Haynes. No phone calls, please. An Equal Opportunity
Employer M/F/H/V.

ENITHN

ELECTRONICS
CORPORATION

... For Tomorrow’s Marketplace
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LOOKING AHEAD

Parallel processing spurs
high-end-computer growth
Parallel-processing architectures
will account for 26% of the growth in
the worldwide high-performance
computer market from 1986 to 1991,
according to a report by Electronic
Trend Publications (ETP) of Sarato-
ga, CA. In 1985, total revenues from
systems shipped in this market
equaled $20 billion. In 1990, reve-
nues will be $39.6 billion, and 48% of
all systems shipped will incorporate
some form of parallel-processing de-
sign. Although mainframes and
superminicomputers will represent
87% of the 1990 market’s dollar
value, a new class of computers—
including minisupercomputers, data
processors, array processors, and
symbol processors—will account for
more than $1 billion of the market’s
value. The value of the total in-
stalled base of parallel-processing
machines, which was $173.5 million
in 1986, will rise to $264.9 million by
1991. r
In the early stages of the market’s
growth, the demand for parallel-
processing machines will come pri-
marily from the scientific and tech-
nical fields. However, as 1990
approaches, the drawbacks of alter-
native processing methods will aug-
ment the growth of parallel-process-
ing systems. ETP’s report points
out a number of these drawbacks. In
the first place, single-processor-
based architectures are reaching
their theoretical limits in terms of
speed. Further, I/0 linkages in ap-
plication-specific array processors
and networks can be slow. Finally,
general-purpose minicomputers and
mainframes will simply prove un-
suitable for high-performance com-
puting, for which application-specif-
ic systems will prove necessary.
Because parallel processing uses
multiple arrays of CPUs simultane-
ously, it can achieve speeds 10 to 100
times faster than can the older, uni-
processor systems. Hardware or
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'SYSTEMS

hardware-related issues crucial to
parallel processing include VLSI
circuitry, gallium arsenide ICs,
megabit-memory-chip development,
improved internal channel speeds,
hybrid optoelectronic circuitry, and
better technology for cooling cir-
cuitry. All of these key elements are
either under development or al-
ready available.

Software development for paral-
lel-processing systems is proceeding
more slowly, however. ETP identi-
fies three major stumbling blocks in
this area: the design of operating
systems specifically geared for par-
allel operation, confusion about a
standard for higher-level languages,
and the problem of designing appro-
priate language compilers.

EMI/RFI market to exceed
$8 billion by 1993

From 1983 to 1986, the market for
EMI-shielding equipment and facili-
ties grew from $540 million to more
than $1 billion. By 1993, the market
will exceed $8 billion, according to
MIRC (Market Intelligence Re-
search Co) of Mountain View, CA.
Increased demand from govern-
ment, military, and industrial sec-
tors will drive this healthy growth
rate.

The sophistication of modern elec-
tronic equipment and a heightened
awareness of security needs have
made EMI a critical issue. Industry
in general has become more con-
cerned about how EMI influences
product performance, and the gov-
ernment and military sectors are
placing increasing emphasis on pro-
tection from security leaks. At the
same time, EMI-shielding products
are steadily growing more dependa-

ble, more attractive in price, and
better looking.

MIRC divides the market for
EMI-shielding equipment and facili-
ties into two major segments: archi-
tectural shielding structures and
shielding for electronic equipment.
Suppliers of architectural shielding
structures are striving to provide
turnkey services to customers.
Among their products are windows
with such features as wire mesh and
transparent conductive coatings;
room enclosures, which include both
welded stand-alone and modular
products; doors and walls; and
building materials and related serv-
ices. Suppliers of electronic-equip-
ment shielding offer such products
as paint; zine arc spray; plating;
conductive plastics; and minor prod-
ucts such as conductive foils, tapes,
gaskets, and sealants.
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rugged plug-in

amplifiers

0.5 to 1000MHZz 1o $13%2....

Tough enough to meet full MIL-specs, capable of operating over a wide -55° to +100°C
temperature range, in a rugged package...that's Mini-Circuits’ new MAN-amplifier series.
The MAN-amplifier's tiny package (only 0.4 by 0.8 by 0.25 in.) requires about the same

pc board area as a TO-8 and can take tougher punishment with leads that won't break
off. Models are unconditionally stable and available covering frequency ranges 0.5 to
500MHz and 0.5 to 1000MHz, and NF as low as 2.8dB.

Prices start at only $13.95, including screening, thermal shock -55°C to +100°C,
fine and gross leak, and burn-in for 96 hours at 100°C under normal operating
voltage and current.

Internally the MAN amplifiers consist of two stages, including coupling capacitors.
A designer’s delight, with all components self-contained. Just connect to a dc
supply voltage and get up to 28dB gain with +9dBm output.

The new MAN-amplifier series...
another Mini-Circuits’ price/performance

breakthrough.
FREQ
RANGE GAIN MAX NF DC PWR PRICE
(MHz) dB OUT/PWRt dB 12V, $ ea
MODEL i tofy min flatnesstt dBm (typ) . mA (5-24)
MAN-1 0.5-500 28 1.0 8 45 60 13.95
MAN-2 0.5-1000 19 1.5 7 6.0 85 15.95
MAN-1LN 0.5-500 28 1.0 8 28 60 1595
OMAN-1HLN 10-500 10 08 15 3.7 70 15.95
ttMidband 10f_tof,,_,+ 0.5dB t1dB Gain Compression OCase Height 0.3 In

Max input power (no damage‘:b +15dBm; VSWR in/out 1.8:1 max

finding new ways ...
setting higher standards

[JMini-Circuits

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
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Cost-effective
high voltage

power MOSFETs
you can

depend on

1000V ,13.(;3}

Some so-called high voltage power
MOSFETSs just can’t seem to deliver what
they promise. But HEXFETs offer
exceptional stability in three new optimized
high voltage families: 800V, 900V and 1000V.

Each voltage is paired to a specific Rds(on)
value for the best cost-per-amp ratio. So
you can spec just what you need without

straining your design budget.

Our high voltage TO-3 HEXFETs can handle
your heavy industrial and hi-rel require-
ments. For less demanding applications,
you can choose T0-220 or TO-3P case styles.

No matter how you mix and match these
HEXFETSs, they all provide faster switching ! P =
and high blocking voltage capabilities. Plus ; O L PR L = Dol IR =
guaranteed repetitive avalanche and .~ M S i S
dynamic dv/dt ratings — two extra safety
margins at no extra cost.

The complete HEXFET power MOSFET line
is described in our new 1987 catalog. Write
for your free copy. Or call (213) 607-8842.

Iﬁmpl-oﬂk\fHEXFETm After 1000 hours of HTRB testing,
performs beyond rated voltage with no current leakage.

Available Packages With Corresponding Rds(on) Values

Voltage

Ratings TO-3, TO-3P and TO-220AB TO-3 and TO-3P
800V 6.50 3.20 200 1.20
900V 8.00 4.00 2,50 1.6Q

1000V 11.50 5.60 3.50 2.00

Most HEXFETs now in stock
for immediate delivery!

power MOSFETs

Number 1 in ntematlmal
ISR

R/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

Power MOSFETs - CMOS Power ICs + Commercial/Custom Power Packages - Schottkys
Rectifier Diodes - Thyristors (SCRs) - Diode Bridges - Molded Circuits - Assemblies
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THE UNISITE 40 PROGRAMMER:

BECAUSE STATE-OF-THE-ART
IS A STATE OF CHANGE.

PROGRAMMING TECHNOLOGY THAT
SUPPORTS ADVANCED DESIGNS—
TODAY AND TOMORROW. The Uni-
Site™ 40's universal programming
technology is the fastest and easiest
way to keep up with new devices
and packages. Its software-config-
ured pin driver system provides a
single site for programming any DIP
device up to 40 pins, including PLDs,
PROMs, IFLs, FPLAs, EPROMS,
EEPROMSs and microcontrollers. The
same site accommodates the most
popular surface-mount packages—
PLCCs, LCCs and SOICs.

And now the UniSite 40 is also a
gang/set programmer. With the new
SetSite™ module, you can program
and test as many as eight devices,
up to 40 pins each, simultaneously.

INSTANT ACCESS TO NEW DEVICES.
The UniSite 40°s universal pin driver

electronics stores device-specific
instructions on a 32" micro diskette.
To update your UniSite 40 with the
latest device releases, simply load a
new master diskette.

FAST, EASY PROGRAMMING. Menu-
oriented operation with step-by-step

prompts makes programming simple.
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Or bypass the menus and zoom
directly to specific operations by
selecting key commands. Help mes-
sages are available whenever you
need assistance.

To speed parts selection, the
UniSite 40 provides a built-in list of
devices. And you can save your most
frequently-used programming param-
eters for instant recall.

DESIGN FREEDOM FOR TOMORROW.
When leading-edge designers use the
latest devices in their designs, they
need the programming freedom only
the UniSite 40 provides. Call Data I/0®
today and ask about the UniSite 40.
Because state-of-the-art never stops
changing.

1-800-247-5700
Dept. 611
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