
























































































































































































































































































































































































































































































































































ELECTRONIC ENGINEERS 
technology f irm has cha lleng ing opportunities for 

engineers a.nd to work at our Fiber Opt ics 
Laboratory in San Diego. MS preferred with a minimum 
of 4 years experience in analog design of 

• Low Noise Amplifiers 
• Active Filters 
• AID Converters 

Submit resume and salary requirements to 
Corporate Headquarters: 

Personnel Department 

TETRA TECH, INC. 
630 N. Rosemead Blvd . 

Pasadena, CA 91107 

Equal Opportuni ty Employer M/F 

SPERRY UNIVAC 
see our 

recruitment ad 
on page 110 

I Systems Engineers Components 

I Sr. Eng-Micro Processors Based to .. 41 K Vice President , R. F. Connectors .. Salary Open 
Sr. Eng-A&D, TIL , CMOS 10 . 36K QC , Manager . Connectors 10 . 40K 

I Sr. Eng-Digital Logic . Displays to . 38K Project Mgr ., Connectors to . . ........ 40K 
Sr. Eng-Computer Logic to . 35K Project Engineer . Connectors . .. . Mid 30 's I Project Mgr. -Dig Comm to . . . 48K Group Leader, Auto Switch Design ... Mid 30's 
Mgr. -Data Base Comm to . . 45K Senior Development Engineer . I Gp . Leader-Cont . Proc . 43K Front Panel Switches to . .. 30K 

I 
Many positions in Micro based systems Design Engineer . Auto Switches . Mid 20 's 

I 
Noel Rice Chuck Hensel 

MINI APPLICATION 

Name 

Home Address City State Zip 

Home Phone Other 

Degree Job Title 

Present Employer Since 

Locat ion Preferred Salary Requirement 

LliJ/JlffllJ" Inc. 
- - • P.O. Box 1281 

Oakbrook, Ill 60521 
call coll ect: 312·887-1220 

L ______ _ _j 

IN TODAY'S ECONOMY 
THE "SUNBELT" IS THE 
BEST PLACE TO ADVANCE 
YOUR CAREER!!! 
Our internationally recognized client/family 
is currently seeking career-motivated indi­
viduals throughout the beautifu l Sunbelt. 

DIGITAL DESIGN 
BS/ MSEE with 2-10 years experience in 
high-speed logic design (TTL , LI S, S) and 
a working knowledge of microprocessors , 
including Software . 
FLIGHT SIMULATION DESIGN 
BS/ MS EE , AE with experience in the 
Desi{Jn of Hardware and Software compon­
ents of Flight Simu lators for military or 
commercial applications . 

Salary and benefits programs are competi­
tively structured to complement an easy 
lifestyle, in addition to a professional work 
environment that offers challenge and 
reward . Please forward your resume , in 
confidence , including salary history , or 
call : (813) 872-1853 

FRANK LEONARD PERSONNEL 
1211 N. Westshore Blvd. 

Membe< Tampa, Florida 33607 
An Equal Opportunity Employer M/ F f §:""'.""· Client Company Pays Al l Fees 

Circle No. 5004 (on page 271 of EON) 

YOU LIKE TO WRITE, 
RIGHT? 

Then EON wants you, providing you also 
have an EE degree and at least two years ' 
circuit-design experience. We seek indi­
viduals who want to be Boston-based tech­
nical editors for this top electronics publi­
cation . 

To qualified individuals, EDN offers an 
attractive salary, industry-wide recognition, 
high job satisfaction , and the ability to keep 
abreast of ... 

• Advanced Technology 
• Exciting New Products 
• State-of-the-art circuit and system-design 

techniques. 

If you thrive on meeting challenges 
head-on . . . 

If you are an effective, technical communi­
cator ... then send your resume and salary 
requ irements in strict confidence to: Roy 
Forsberg , Editor ial Director, EDN , 221 
Columbus Avenue, Boston, MA 02116. 

An Equal Opportunity Employer 

Telephone Donna DiChiara , Western Reg ional Mgr. (408) 243-8838 to advertise in Career Opportunities 
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AVCO SYS I EMS 
AVCO PEOPLE 

APRODUCTIVERE' ATIONSHIP 
The rapidly growing AVCO ELECTRONICS DIVISION is a successful division of the billion 
dollar AVCO CORPORATION. AVCO's people have worked on a variety of projects, 
including the design and installation of the world's largest and fastest real-time computer 
data acquistion network systems and the largest hierarchal industrial test system. 
AVCO ELECTRONICS DIVISION is seeking engineers for various assignments. The varying 
nature of projects that we design, develop, and manufacture requires that we find that 
effective combination of technical know-how and "hands-on" experience that will get the 
job done. AVCO wants to give you stimulating work while producing 
quality systems. 

SYSTEMS HARDWARE ENGINEERS 
State-of-the-art techniques give us an edge in the highly competitive field of 
Computerized Control and Data Acquistition. AVCO has immediate openings for 
systems engineers with three years experience in digital logic design and 
mini-computer interface. 
A BSEE is required as well as experience in writing proposals to technical 
specifications and estimating engineering cost. 
SYSTEMS SOFTWARE ENGINEERS 
State-of-the-art techniques are required by our customers who need 
custom systems for their application. We need people with two or more 
years of experience in scientific applications. 
Requires a degree in electronics, mechanical engineering, physics, 
or math and a background in FORTRAN and assembly languages. 
Programmer/Analysts need experience in real-time process control 
systems. Distributed processing experience on DEC and MOD­
COMP equipment is desirable. 

COME TO THE CITY BETWEEN THE MOUNTAINS AND THE RIVER 
AND LIVE IN AN UN BEA TABLE SUNBELT COMMUNITY WITH MULT/­
RECREATIONAL AND CULTURAL DIVERSIONS. 

FOR CONSIDERATION, CONTACT THE PERSONNEL MANAGER: 

L:JIJAVCD 
ELECTRONICS DIVISION 
4807 Bradford Drive 
Huntsville, Al 35805 
Telephone: (205)837-6500 or (800) 633-72024. lillll~illd 

Equal Employment Opportunity and Affirmative Action Employer 

Circle No. 5005 (on page 271 of EON) 

Telephone Sheila Schaeffer, Eastern Regional Mgr. (617) 536-7780 to advertise in Career Opportunities 



HOLMES & NARVER, INC., a prime design engineering con· 
t ractor to the US Department of Energy, has immediate open· 
ings at the Nevada Test Site. These positions offer growth 
potential , travel allowance, paid relocations, and attractive 
compensation and benefit programs. Starting salary is com­
mensurate with education and experience. 

RF SYSTEMS ENG IN EER 
B.S.E.E. with major in electronics. Telecommunications 
system design experience in any of the following areas: land 
mobile two-way radio, microwave and multiplex , closed circuit 
TV, digital control circuitry , and alarms is required. 

SYSTEMS ENGINEER 
B.S. in Computer Science, Electrical Engineering or 
Mathematics. Must have experience in Interactive Graphics 
Systems, electronic displays and data processing systems 
and be able to generate software programs in FORTRAN , 
COBOL and Basic computer language. 

CABLE ENGINEER 
Duties will inc lude developing techniques, methods, and 
materials associated with cable, connectors, and gas­
blocking design and the design of special tools and fittings for 
cable/connector assemblies. B.S.E.E. or registration is re­
quired plus experience in the manufacture of multiconductor 
and coaxial cable. Must be capable of writing procurement 
specifications and preparing cost estimates for wire and 
cable. 

Qualified applicants should forward their resume and salary 
history, including salary requirements , in confidence to: 

Donna Neese 

Holmes & Narver, Inc. 
Dept. 36, P.O. Box 14340 
Las Vegas, Nevada 89114 
U.S. Citizenship Required 

An Equal Opportunity/Affirmative Action Employer 

Electronic 
Engineer 

Opportunity for state of the art involvement 
with digital electronic telecommunications 
equipment and systems. Variety of projects 
including circuit design and modification, tech­
nical evaluation of new telecommunications 
equipment, and problem analysis. BSEE or BEE 
with previous experience preferred. Telecom­
munications knowledge desirable. 

Competitive salary. Excellent benefits. 

Reply in confidence to: 

I TT 
ITT TERRYPHONE CORPORATION 
Post Office Box 4038 , Harrisburg, PA 17111 

Telephone (71 7) 564-4343 

EQUA L OPPORTUNI TY EM PLO YER MIF 

Circle No. 5006 (on page 271 of EON) Circ le No. 5007 (on page 271 of EON) 

rcareer-o-ppor1-un111es--~~g1~I~l 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Recruitment Reader Service Response 
If you are interested in receiving fu ther informat ion on any 
recru itment ad running in Career Opportunities, we will happily 
provide th is free service to you. Here's how to use it: 

1. Circle the number in the box at the right that 
corresponds with the number at the bottom of the 
ad that interests you. 

2. Fill out the in formation form and mail to: 

Sheila Schaeffer 
221 Columbus Ave 
Boston, MA 0211 6 

5000 5001 5002 
5005 5006 5007 
5010 5011 5012 
5015 5016 5017 
5020 5021 5022 
5025 5026 5027 
5030 5031 5032 
5035 5036 5037 
5040 5041 5042 
5045 5046 5047 

5003 5004 
5008 5009 
5013 5014 
5018 5019 
5023 5024 
5028 5029 
5033 5034 
5038 5039 
5043 5044 
5048 5049 

Present posit ion: __________________________ ________ _ 

Presentcompany:_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

I 
I 
I 
I 
I 
I 
I 
I 

Your response will be held in strictest con fidence 611 o I 

~----------------------------------------------, EDN JUNE 10, 1981 
Telephone Donna DiChiara, Western Regional Mgr. (408) 243-8838 to advertise in Career Opportunities 

271 



Designer's 
Guide 

to FIBER 
OPTICS 

A Designer's Guide to 
FIBER OPTICS 

This comprehensive, authoritative 
guide covers all aspects of fiber-optic 
systems. Totalling 60 pages, it 
provides full understanding of the 
components, their key parameters 
and how they relate to fiber-optic 
system design. 

• Part 1 - Understanding glass 
fibers and their parameters 

• Part 2 - Matching sources and 
detectors to the fibers 

• Part 3 - System-design 
considerations 

• Part 4 - Building a fiber-optic 
system 

• Part 5 - What's available today: 
Fibers, connectors, sources and 
detectors 

--.. EON 6/10/81 I 

I 
I 

I 
Please send copies of 
Designer's Guide to Fiber Optics I 

I - $5.00 ($7 .00 Non-USA Surface Mail, I 
$9 .00 Air Mail) 

I Check or money order must accom­
pany each order. No COD. MA 

I residents add 5 % sales tax. 

I Send to: 

I 

I 

I 
I Name _________ _ 

Title I 
I Company _________ I 
I Address_________ I 

City __________ I 
I State _____ Zip ___ _ 

L •••••••• .I 
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Looking Ahead: Trends and Forecasts 

High space R&D costs 
ground US firms 

Despite the Space Shuttle's 
recent successful flight , US 
electronics firms are not rushing 
to fabricate exotic new alloys or 
ultrapure semiconductors in the 
nearly gravity-free environ­
ment of space. 

The obstacle? Cost. Rental of 
the Space Shuttle's cargo bay­
approximately the size of a 
railroad boxcar-will cost as 
much as $35 million next year; 
the Spacelab that goes in it adds 
another $13 million. And addi­
tional costs would be incurred 
by the development of special 
machinery for microgravity 
manufacturing. 

Success, however, in develop­
ing a new product would be even 
more expensive: Large-scale 
production in space might re­
quire an additional space 
station. 

Another problem inhibiting 
US firms : US-government tax 
credits are not available for 
R&D, in contrast to Japan and 
West Germany. 

Thus, while US companies 
currently plan only a few 
mater ials - processing - research 
experiments, the West_ German 
government has made downpay­
ments on two Spacelab missions, 
and the Japanese government 
has expressed serious interest 
in one. 

SPACE SHUTTLE/SPACELAB 
MATERIALS·PROCESSING·IN·SPACE RESEARCH 

MATER IALS-SOLIDIFICATION 
EXPERIMENT 

VAPOR CRYSTAL GROWTH 
SYS TEM S, FLUIDS EXP ERIMENT 

ZERO-GRAVITY COMBUSTION 
FACILI TY 

MiSSION 
SHUTTLE, 
MID-1984 

SPACELAB3 

SPACELAB, 
MID-1980s 

SOURCE: TRW/DEFENSE & SPACE SYSTEMS GROUP 

F-0-components market 
to top $1.068 by 1990 
Fueled by rapidly expanding 
telecommunications appiica­
tions, the US fiber-optic­
components market will grow at 
an average annual rate of 49%, 
reaching $375 million by 1985 
and topping $1.06 billion by 
1990. 

And spurred by sensor fibers' 
44% and integrated optical 
circuits' expected 46% average 
annual growth rate over the 
period, US fiber - optic­
component production will also 
exhibit a healthy rate of growth. 
Rising from last year's $2.39 
million figure, it should pass the 
$58 million mark by decade's 

US FIBER-OPTIC-COMPONENT PRODUCTION 
($MILLION, % OF TOTAL PRODUCTION) AVERAGE 

ANNUAL 
GROWTH 1980 

CABLE $0.47 20% 
TRANSMITTER MODULES 0.60 25% 
RECEIVER MODU LES 0.41 17 % 
CONNECTORS 0.16 7% 
SENSING FIBERS 0.43 18% 
INTEGRATED OPTICAL 
CIRCUITS 0.31 13% 
TOTAL $2.39 

274 

1985 

$1 .85 10% 
5.28 29% 
2.30 12% 
1.90 10% 
4.69 25% 

1990 

$7.88 
10.79 
3.15 
6.29 

16.80 

14% 
18% 
5% 

11 % 
29% 

33% 
34% 
22% 
44 % 
44 % 

2.46 14% 13.54 23 % 46% 
$18.47 $58.44 38% 

SOURCE: GNOSTIC CONCEPTS INC 

end, predicts Gnostic Concepts 
Inc (Menlo Park, CA). 

Production of the special 
sensor fiber employed primarily 
in high - accuracy inter­
ferometry-based gyroscopes 
will reach a $16.80 million level 
by 1990. And the development 
of fiber-optic sensor systems 
(EDN, October 5, 1980, pg 254) 
should create demand for the 
integrated optical circuits now 
under development. 

Although military and other 
government applications cur­
rently represent the largest 
fiber-optic-component applica­
tions segment with 37% of total 
consumption, commercial tele­
communications' application 
share will accelerate rapidly 
from last year's 21 % level to 43% 
by 1990. Computer and industri~ 
al applications will also rise 
rapidly over the period. Govern­
ment/military use, however, will 
drop to 20% of total end use by 
that date, says Gnostic. 

In related developments: 
• Export opportunities will 

open up for US manufacturers 
for computer, consumer and 
other nontelecommunications fi­
ber-optic-component applica­
tions. But foreign firms will 
offer strong competition rn 
domestic emitter, hybrid trans­
mitter and receiver, coupler and 
connector markets. 

• Viewing fiber optics as the 
key to expansion of digital­
electronic-system exports, the 
Japanese government plans to 
invest $70 million in fiber-optics 
research over the next 6 yrs. 

Material for this page developed 
from Electronic Business maga­
zine and other sources by Jesse 
Victor, Assistant/New Products 
Editor, and Joan Morrow, Assis­
tant Editor. 

EDN JUNE 10, 198 1 



If your application requires up to 1 watt for intermodulation 
testing of components . .. broadband isolation .. . flat gain 
over a wide bandwidth ... or much higher output from your 
frequency synthesizer or signal/ sweep generator . .. 
MiniCircuits' ZHL power amplifiers will meet your needs, at 
surprisingly low prices. Five models are available, offering a 
selection of bandwidth and gain . 

Using an ultra-linear Class A design , the ZHL is 
unconditionally stable and can be connected to any load 
impedance without amplifier damage or oscillation . The ZHL 
is housed in a rugged 1/a inch thick aluminum case , with a 
self-contained hefty heat sink . BNC connectors are supplied ; 
however, SMA, TNC and Type N connectors are also available. 
Of course, our one-year guarantee applies to each amplifier. 

So from the table below, select the ZHL model for your 
particular application now . .. we' ll ship within one week! 

GAIN MAX. POWER 
MODEL FREQ. GAIN FLATNESS OUTPUT dBm 

NO. MHz dB dB 1-dB COMPRESSION 

ZHL-32A 0.05-130 25 Min. ± 1.0 Max. +29 Min. 
ZHL-3A 0.4-150 24 Min. ± 1.0 Max. +29.5 Min . 
ZHL-1A 2-500 16 Min. ± 1.0 Max . +28 Min . 
ZHL-2 10-1000 15 Min. ± 1.0Max. +29 Min. 
ZHL-2-8 10-1000 27 Min. ± 1.0 Max . +29 Min. 
ZHL-2-12 10-1200 24 Min . ± 1.0 Max. +29 Min .' 

NOISE 
FIGURE 

dB 

10 Typ. 
11 Typ. 
11 Typ. 
18 Typ. 
10 Typ. 
10 Typ. 

ZHL-1A 

INTERCEPT 
POINT DC POWER PRICE 

3rd ORDER dBm jvOLTAGE CURRENT $EA. QTY. 

+38 Typ. +24V 0.6A 199.00 (1-9) 
+38 Typ. +24V 0.6A 199.00 (1-9) 
+38 Typ. +24V 0.6A 199.00 (1-9) 
+38 Typ. +24V 0.6A 349.00 (1-9) 
+38 Typ. +24V 0.65A 449.00 (1-9) 
+38 Typ. +24V 0.75A 524.00 (1-9) 

Total safe input power +20 dBm , operating temperature 0° C to + 60° C, storage temperature - 55' C to + 100° C, 50 ohm impedance, input and ou tput VSWR 2.1 ma.x. 
"+28.5 dBm from 1000- 1200 MHz 
For delailed specs and curves , refer to 1980/81 Microwaves Product Data Directory, Gold Book, or EEM . 

World 's largest manufacturer of Double Balanced MiKers 

2625 East 14th Street Brooklyn, New York 11235 (212) 769-0200 
Domestic and International Telex 125460 International Telex 620156 r;;:1 Mini-Circuits 

MINI-CIRCUITS LABORATORY 
A 0 1v1s1on of Sc1ent1fic Components Corp. 
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Natural Selec ion. 
is the natural selec­

ears of business, we've 
constantly adapting to 

such desirable 
4flthibutor force and 

ld1lm to fit just about 
iMlittile-in any kind of envi­

Of, our services includes 
engineering support, value 

analysis-and even the origin of special designs. 
Put these Belden ad~ to work for you. 

You'll see why Belden wtte. cal»le and cord prod­
ucts are selected by so many knowledgeable 
people . . . naturally. Bekft Corp., Electronic 
Div., P.O. Box 1980, ichmond, lN 47374. 
Phone: 317-983-5200. Western Reaicmal Sales 
Office in Irvine, CA; 714-833-7700. Eastern 
Regional Sales Office in Framingham, MA; 
617-872-7846. 

B&LDEN@ 
th 


