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OUR StARS HAVE EARNED OUR STRIPES

Acrian is America’s foremost man-
ufacturer of application specific
semiconductor power transistors.

That’s why it’s no accident that
Acrian is also the largest supplier
of VHF and UHF FETSs to the
U.S. Military.

The Army's SINCGARS

manpack radio utilizes
Acrian FETs for
long-range/short- range

' vehicular communications
Photo courtesy of ITT Aerospace/Optical Division

They know that when gain and
stability are the major concern for
broadband performance, Acrian
FETSs have proven themselves
under even the most extreme con-
ditions to offer greater gain and sta-
bility than the equivalent bipolar.

Gain (dB)

And because Acrian FETS offer
greater gain/bandwidth capabili-
ties, they lend themselves to more
applications, as well s signifi-

cantly reducing design cycle time.

Take for instance the Acrian
UMIL4OFT, a 40 Watt broadband
UHF FET, capable of providing
12dB of gain across a 100 to 500
MHz band.

—

10
s Vds = 28 Volts
dq = 08 AMPs
Pour = 40 Watts Frequency (MHz)
100 200 300 400 500
The UMIL40FT produces a

remarkably small, well defined

stability circle. enabling the wide-
band amplifier designer to easily
identify and avoid areas of poten-
tial instability.

At Acrian we have an ongoing
commitment to technical leader-
ship, quality control and in-depth
service and support.

Which means we can offer our
customers a larger number of
power solutions.

We find they appreciate that.

For informaticn on Acrian
products call (408) 294-4200.

A“ll E POWER SOLUTIONS

490 Race Street
San Jose, California, U.S.A. 95126
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D.I.S.C.

DAICO INTERACTIVE. SELECTIONS CATALUHG
.- 1 o B l

Free Computerized Catalog
From DAICO

DAICO introduces our new free interactive database —
D.1S.C. (DAICO Interactive Selections Catalog). The D.L.S.C.
delivers our full line of Switches, Digital Attenuators and
VCA's to your fingertips.

Just input your RF parameters and you'll get
a complete list of all products that meet your criteria. All
listings are fully cross-referenced with minimum and maxi-
mum ratings, typical performance, package sizes and
catalog page.

D.LS.C. selects the best available products from
specifications like bandwidth, insertion loss, isolation,
switching speed, intercept points and DC power.

DAICO INDUSTRIES, INC.
2139 East Del Amo Boulevard, Compton, CA 90220
213/631-1143 « FAX 213/631-8078

Dear DAICO, please rush me a free
D.LSC.

For immediate delivery, call your local
DAICO representative.

NAME

COMPANY

ADDRESS
CIR/SATRZDE *, 0 V02 8t A o8 e &
o T e SR
PHONE

Limited time offer. Void where prohibited.




rf editorial

About the 1990

RF Design Directory

By Gary A. Breed
Editor

his is the sixth annual RF Design

Directory Issue. With each one, we
have refined our data base of RF
supplier companies. For example, this
issue added over 200 company names
and deleted close to 100. The Company
Index now includes about 1300 firms
who supply products or services to the
RF industry.

For the third year, we continue our
Design Guide section, with tutorial mate-
rial that is the tradition of RF Design’s
regular issues. Two articles on filter
design by David Greene of NAP Con-
sumer Electronics include excellent re-
views of Chebyshev and elliptic filter
design mathematics. Computer pro-
grams that accompany these two notes
have been combined with Greene's
Butterworth filter program (March 1989
RF Design) in the ‘‘disk-of-the-month’’
available from the RF Design Software
Service.

Charles Ruelke has contributed an-
other design tutorial on a graphical
method of determining input and output
reflection coefficients of transistor cir-
cuits. Oscillator and amplifier designers
can benefit from his method of analysis.
We invite your comments on these
articles, and also want your suggestions
for future Design Guide subject matter.

How to Use the Directory

There are nine major groupings of
product/service types, from components
to EMC products. Within each of these
groups are a number of sub-categories.
The Table of Contents identifies the
location of all these categories. In the
product listings, additional detailed break-
downs are included.

For example, to find out what compa-
nies to contact when you’re looking for
a GaAs FET, you should find the
Components category, and the Transis-
tors section under that heading. Turning
to the page listed, you will find separate
listings for Small Signal Bipolars, FETs,
RF Power Transistors, and GaAs FETSs.
Make a note of the companies identified
as providing GaAs FETs, and go to the
back of the issue (after the Design Guide
section) to the pages marked with black
edges. This is the Company Index, an
alphabetical list of RF suppliers. The
address, phone, and contact person are
included for each company. We have
some FAX numbers, too, and are en-
couraging companies to add this infor-
mation to their listings.

We have tried to come up with the
“right” level of detail and complexity in
our Directory. We don’t have dozens of
similar product categories like some
directories, and we don’t have the same
sales offices listed a hundred times.
Certainly, there will be times when more
detail would be useful, but overall,
readers tell us that the relative simplicity
makes finding potential suppliers quick
and easy.

Finally, some of you may be looking
for an article index like we had in last
year’s Directory. It's not here — wait for
the December issue. From now on,
every December RF Design will have
an index to articles published during the
previous two years.

Keep this issue nearby during 1990.
Then, when you need that special
widget to meet your design specs, look
it up and call the company. When you
locate what you need, tell them you
found it here!

jl_‘fdesign_
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HIGH-PERFORMANCE DIRECT SYNTHESIZERS

JRC Accurate, stable, quiet frequencies on command, fast. For NMR,
imaging, SATCOM, surveillance, ATE. Sources adapting to your

FREQUENCY SYNTHESIZERS needs with options. High demonstrated reliability. Thousands in use.

10
A
!

Range: 0.1-40MHz Phase Noise 75dBc {0 15KHz Other Options:
Regoluglon: 0.1Hz-100KHz (opt.) Freq. St d: Oven, TCXO, Ext. Progr. Attenuator, 0-90db
Switching: 5-204s Interface: BCD par. or GPIB (or 0-99dB with GPIB)
Output: +3 to +13dBm: 50 ohm Size: 19"W, 5%"H, 18"D nx10MHz output 20-140MHz
Spurious Outputs: —75dB Price: $4,800.00* or any 10MHz line (20-140)
= ==l
Range: 90-120MHz Phase Noise: —75dBc, (0.5Hz-15KHz) Other Options:
Resolution: 0.1Hz-100KHz (opt.) Freq. St'd: Oven, TCXO, Ext. Progr. Attenuator, 0-90dB
Switching: 5-20 us Interface: BCD par. or GPIB (or 0-99dB with GPIB)
Output: +3 to +10dBm: 50 ohm Size: 19"W, 5%"H, 18"D nx10MHz output 20-140MHz
Spurious Outputs: —75dBc Price: $4,800.00* or any 10 MHz line (20-140)
Range: 0.1-160MHz Phase Noise: —63dBc, (0-15KHz2) Other Options:
Resolution: 0.1Hz-100KHz (opt.) Freq. St'd: Oven, TCXO, Ext. Progr. Attenuator, 0-90dB
Switching: 5-204s Interface: BCD par. or GPIB (or 0-99dB with GPIB)
Output: +3 to +13dBm: 50 ohm Size: 19"W, 5%"H, 18"D nx10MHz output 20-140MHz
Spurious Outputs: —75d8 Price: $5 850.00* or any 10 MHz line (20-140)
Range: 1-250MHz Phase Noise  63dBc (0 15KHz) Other Options:
Resolution: 0.1Hz-100KHz (opt.) Freq. St'd: Oven, TCXO, Ext. Progr. Attenuator, 0-90dB
Switching: 5-20u4s Interface: BCD par. or GPIB (or 0-99dB with GPIB)
Output: +3 to +13dBm: 50 ohm Size: 19"W, 5%"H, 18"D nx10MHz output 20-140MHz
Spurlous Outputs: —70dB Price: $6,700.00 or any 10 MHz line (20-140)

= 9500

Range: 1-500MHz Phase Noise: —63dBc (0 15K} Other Options:

Resolution: 0.1Hz2-100KHz (opt.) Freq. St'd: Oven, TCXO, Ext. Progr. Attenuator, 0-90dB
Switching: 5-20us Interface: BCD par. or GPIB (or 0-99dB with GPIB)

Output: +3 to +13dBm: 50 ohm Size: 19"W, 5%"H, 18"D nx10MHz output 20-140MHz
Spurlous Outputs: —70dB Price: $7,850.00 or any 10 MHz line (20-140)
Range: 0.1-300 MHz Output: +3 to + 13dBm, 50 ohm Size. 19 x 3% x 17"
Resolution: 1 Hz Spurious Outputs: Type 1 Type 2 (relay rack or bench cabinet)
Switching: - 70/6508B (typ/spec) - 60/5508 Price: Type 1 Type 2
20M4s(10MHz, 100MHz steps) Phase Noise: -68dBc, (0.5Hz2-15KHz) - 63dBc $5,800.00* $5,300.00*
5us(1 MHz steps) Freq. St'd: Oven, TCXO, Ext.

1 + 2us (transient + delay) for all steps

1 Hz-100 KHz; (phase-continuous) Interface: BCD par. or GPIB

*Prices are US only, manual & remote, (BCD), 1 Hz res. with oven std.

Choice of TLU/DDS resolution with phase—continuous switching.

PROGRAMMED TEST SOURCES. INC.
P.O. Box 517, 9 Beaver Brook Rd., Littleton, MA 01460 508-486-3008 FAX Number: 508-486-4495
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ON MAKING WAVES

Millimeter-wave @
by the numbers...

i Testinstruments
B Power generating components
B Millimeter-wave diodes

B Components for signal detection,
translation and control

B8 Ferrite and waveguide products
3 Antennas and antenna products

Measurement systems and subsystems

For a copy of Hughes Solid State MM-Wave
Products catalog, fill out (or clip to business
card or letterhead) and mail to Hughes
Microwave Products Div., PO. Box 2940,
Torrance, Calif. 90509-2940.

wers

Send for this latest and most
complete source for milli-
meter-wave products. .. from
the innovators who've been
making waves in mm-wave
technology since the begin-
ning. it tells everything you
want to know about mm-
waves and how to order your
components—whetherin
small or farge production
quantities—and the instru-
mentation to test your
designs.

NAME
ORGAN

ADDRESS

Just send us the coupon and
we'll rush our latest 160-page
catalog to your lab or office.
Hughes Microwave Products
Division, PO. Box 2940, Tor-
rance, CA 90509-2940; (213)
517-6400; TWX 910-321-3145
HACTRSS TRNC.

Making waves in millimeter-wave

technology.

Subsidiary of GM Hughes Electronics

TITLE
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COMPONENTS

CAPACITORS
CHIP

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD
ALPHA INDUSTRIES, INC
AMERICAN TECHNICAL CERAMICS CORP
ARCOLECTRIC CORP
AVX CORP
AVXLTD
AVX TANTALUM CORP
CAIN FORLAW CO
CASTLE MICROWAVE
CENTRE ENGINEERING, INC.
COMMUNICATIONS SPECIALISTS, INC
DIELECTRIC LABORATORIES, INC.
EATON CORP., COMPONENT & SEMICONDUCTOR
EF JOHNSON
ELECTRO-FILMS, INC
ELECTRONIC RESOURCES INC
EMC TECHNOLOGY, INC
ESCO ASSOC.
FE|I MICROWAVE
FREQUENCY SOURCES, INC
HYBRIDS INTERNATIONAL, LTD.
INNOWAVE (AND VIRTECH)
ISKRA ELECTRONICS, INC
ITT COMPONENTS
JOHANSON DIELECTRICS INC
JOSEPH ELECTRONICS INC
K C K AMERICA INC./ MITSUBISHI
M/A-COM, SEMICONDUCTOR PRODUCTS
MAIDA DEVELOPMENT CO.
MARCH MICROWAVE LTD
MEPCO/CENTRALAB, INC
METELICS CORP
MIC TECHNOLOGY CORP
MICROWAVE PRINTED CIRCUITRY
MINI CIRCUITS
MINI SYSTEMS, INC
MLC TECHNOLOGIES DIV.OF MILTOPE CORP
MOUSER ELECTRONICS
MURATA ERIE
NATIONAL ELECTRONICS
NEC ELECTRONICS, INC.
NYTRONICS COMPONENTS GROUP, INC.
OLEAN ADVANCED PRODUCTS
PACCOM
PANASONIC INDUSTRIAL CO
PASCALL ELECTRONICS LTD
PENSTOCK INC.
PHILIPS COMPONENTS - DISCRETE PRODUCTS DIV.
POLYFLON CO.
RADIO MATERIALS CORP
REPUBLIC ELECTRONICS CORP
ROBERT G. ALLEN CO.,INC
ROGERS CORPORATION
SDI MICROWAVE INC
SHOKAI FAR EAST LTD
SIEMENS COMPONENTS INC
SPECIAL PRODUCTS DIV.
SPECTRUM CONTROL, INC

Trimmer Capacitors.

The World’s
Broadest Line.

SPRAGUE

GO0DMAnN

Including SURFTRIM® SMT
plus
SURFCOIL’ Chip Inductors
STAB-L’ Ultra Stable Inductors

SPRAGUE-GOODMAN ELECTRONICS, INC.
134 FULTON AVENUE, GARDEN CITY PARK, NY 11040-5395
TEL: 516-746-1385 « TELEX: 14-4533 « FAX: 516-746-1396

STETCO, INC

SURPLUS SALES OF NEBRASKA

TAIYO YUDEN (USA) INC

TDK CORP. OF AMERICA HlGH ENERGY CORP

TECDIA, INC.

TOKIN AMERICA INC, CERAMIC RF CAPACITORS

TONY CHAPMAN ELECTRONICS LTD

C-D/SANGAMO

U.S. MICROTECH COMPONENTS

VARITECH ELECTRONICS INC

WORLD BUSINESS CORP. INC MICA RF CAPACITORS
OTHER FIXED

A & A ENGINEERING

AMERICAN SHIZUKI

AMERICAN TECHNICAL CERAMICS CORP
ARCOLECTRIC CORP

AVX CORP

AVXLTD

AVX TANTALUM CORP

BRADFORD ELECTRONICS

CAPCON, INC

CENTRE ENGINEERING, INC

SINGLE LAYER CHIP CAPACITORS
¢ Hi-Rel Applications ¢ Hi-Quality Applications ¢ Commercial Applications

\S) JENNINGS

ek L i Pitw A LEAR SIEGLER COMPANY
250V 250V 100V
VACUUM CAPACITORS
TP VACUUM RELAYS
¢ Safety Margin around top ¢ Safety Margin around top & bottom ¢ Solderable
* Top: TiW/Au * Top: TiW/Au * Top: TiW/Pt/Au SURCOM ASSOCIATES, INC.
Bottom: TiW/Pt/Au Bottom: TiW/Au Botiom: TiW/Pt/Au 2215 Faraday Avenue, Suite A
) T, Carlsbad, California 92008
"—ECqu 2672 Bayshore Parkway, Suite 702, Mountain View, CA 94043 TEL (619) 4384420
Tel. (415) 967-2828 Fax (415) 967-8428 FAX (619) 4384759

RF Design



Ceramic Capacitors

Specializing in Custom Designed Parts for
High Volitage, High RF Current or Unusual Applications

* HIGH VOLTAGE
(YO 60 KVDC)

* FEEDTHROUGH

=

A ’ « FIXED

.- o ‘ »
- > « HIGH FREQUENCY
“ I . (TO 500 MHz)
' . + HIGH TEMPERATURE
o e 8.
ﬁ . = - * TEMPERATURE
w

- s “¥ ® | COMPENSATING

* POWER TO 150 KVA

¢ CURRENT TO
50 ARMS

Devoting our capabilities to the development and manufac-
ture of ceramic capacitors ranging from the slightly different
to the radically new . . . one part or thousands.

HIGH VOLTAGE COMPONENTS, INC.
H VC O PO. Box 223, 7137 Sycamore Drive

Cedarburg, WI 53012

Tel. (414) 375-0172
Fax (414) 375-0173
Contact our Capacitor Engineering Group to discuss your

requirements, problems or novel design ideas you may wish
to explore.

components

CERA-MITE CORP

CERAMIC DEVICES, INC.

CSI CAPACITORS

DIELECTRIC LABORATORIES, INC

ELECTRONIC CONCEPTS, INC

GENISCO TECHNOLOGY CORP

HIGH ENERGY CORP

HIGH VOLTAGE COMPONENTS, INC.

ILLINOIS CAPACITOR INC.

ISKRA ELECTRONICS, INC.

JENNINGS

K C K AMERICA INC ./ MITSUBISHI

LSI JENNINGS

MAIDA DEVELOPMENT CO.

MAXWELL LABS

MORGAN MATROC LTD., UNILATOR DIV.

MOUSER ELECTRONICS

MULTI PRODUCTS/CAPAR

MURATA ERIE

NATIONAL ELECTRONICS

NEC ELECTRONICS, INC

NYTRONICS COMPONENTS GRCUP, INC.

OLEAN ADVANCED PRODUCTS

PANASONIC INDUSTRIAL CO.

PASCALL ELECTRONICS LTD.

PENSTOCK INC.

PHILIPS COMPONENTS - DISCRETE PRODUCTS DIV.

POLYFLON CO

RADIO MATERIALS CORP

REPUBLIC ELECTRONICS CORP

ROBERT G. ALLEN CO.,INC

RTRON CORP.

SEACOR, INC

SHOKAI FAR EAST LTD

SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DIV.

SPRAGUE ELECTRIC CO.

STETCO, INC

STETTNER ELECTRONICS

SURCOM ASSOCIATES, INC.

SURPLUS SALES OF NEBRASKA

TAIYO YUDEN (USA) INC.

Surface Mountain

Sprague-Goodman offers a wide range of Surftrim®
trimmer capacitors and Surfcoil® chip inductors
for surface mount applications.

For high quality, sensible prices and ready availability,
phone (516) 746-1385 today.

134 Fulton Avenue

Garden City Park, NY 11040-5395

TEL: 516-746-1385 « TELEX: 14-4533
TWX: 510-600-2415 ¢ FAX: 516-746-1396

BEWARE

OF BARGAINS IN PARCHUTES,
BRAIN SURGERY AND RF
MICROWAVE COMPONENTS.

(800) 255-6788
(408) 730-0300 (CcA)

™

CALL: /
PENSTOLCK .

IFIRFIMICROWAVE DISTRIBUTION

1989 Directory




TDK CORP. OF AMERICA

TONY CHAPMAN ELECTRONICS LTD.
TUSONIX

U.S. MICROTECH COMPONENTS
VARITECH ELECTRONICS INC.
WEST-CAP ARIZONA

WORLD BUSINESS CORP. INC.

VARIABLE

AMERICAN TECHNICAL CERAMICS CORP.
ARCOLECTRIC CORP.

CENTRE ENGINEERING, INC.

EF JOHNSON

ELECTRONIC RESOURCES INC.

FUSION ELECTRONICS, INC.

JAMES MILLEN ELECTRONICS

JENNINGS

JOHANSON MANUFACTURING CORP.
KILO TEC

LSI JENNINGS

MAIDA DEVELOPMENT CO.
MEPCO/CENTRALAB, INC.

MOUSER ELECTRONICS

MURATA ERIE

NATIONAL ELECTRONICS

PANASONIC INDUSTRIAL CO.

PENSTOCK INC.

PHILIPS COMPONENTS - DISCRETE PRODUCTS DiV
POLYFLON CO.

RICHARDSON ELECTRONICS, LTD.
RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.
SHOKAI FAR EAST LTD
SPRAGUE-GOODMAN ELECTRONICS INC.
STETCO, INC.

SURPLUS SALES OF NEBRASKA

TDK CORP. OF AMERICA

CUSTOM CRYSTALS

Crystals for many V“_‘,' [

applications

For over 37 years, ICM has
manufactured the finest in
quartz crystals for every
conceivable purpose

A wide selection of holders
are available to fit most any
requirement. Our computer
database contains crystal
parameters for thousands of
equipment types.

Need crystals for
communications, telemetry,
industrial, or scientific
applications? Let ICM's
sales department assist you
to determine which type of
crystal is best for you.

RF Design

TONY CHAPMAN ELECTRONICS LTD.
TRIM-TRONICS, INC.

TUSONIX
VARITECH ELECTRONICS INC.
VOLTRONICS

VACUUM
ARCOLECTRIC CORP
FUSION ELECTRONICS, INC.
GILTRON INC.
JENNINGS
LS) JENNINGS

RICHARDSON ELECTRONICS, LTD.
RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.
SHOKAI FAR EAST LTD.

SURCOM ASSOCIATES, INC.

SURPLUS SALES OF NEBRASKA

CRYSTALS
QUARTZ

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.

ACCUMET ENGINEERING CORP
ARCOLECTRIC CORP.
B8-0 CRYSTAL,
SUBSIDIARY OF HY-Q INTERNATIONAL
BALL, EFRATOM DIVISION
BLILEY ELECTRIC CO.
BOMAR CRYSTAL CO.
CAL CRYSTAL LAB, INC./COMCLOK, INC.
CALREP
CASTLE MICROWAVE
CINOX CORP

‘ -

]
‘ |

Colorado Crystal
Corp.

2303 West 8th Street
LOVELAND, COLORADO 80537
PHONE (303) 667-9248
FAX (303) 667-3500

COLORADO CRYSTAL CORP.

CROVEN CRYSTALS LTD.

CRYSTAL TECHNOLOGY INC.

CRYSTEK CRYSTAL CORP.

CTS CORP.

CTS CORP./KNIGHTS DIV.

EF JOHNSON

EG&G FREQUENCY PRODUCTS

ELECTRO DYNAMICS CRYSTAL CORPORATION

EPSON AMERICA INC., COMPONENT SALES

FOX ELECTRONICS

FREQUENCY ELECTRONICS

FUSION ELECTRONICS, INC

HI-Q CRYSTALS DIV.

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS DIV.

Can we solve your
crystal problem?

For special purpose
crystals, special holders,
special sizes, call our crystal
sales department. We will
be pleased to provide
recommended data.

International Crystal
Manufacturing Co., Inc.

P.O. Box 26330, 701 W. Sheridan
Oklahoma City, OK 73126-0330
Phone (405) 236-3741, Telex 747-147
Facsimile (405) 235-1904

Toll Free 1-800-426-9825

24 Hr. Toll Free Fax 1-800 322-9426

1"



Coilcraft

R
inductors

* Most items shipped from stock

* Custom values and styles available

» Designed to meet MIL specifications
* Experimenters kits available

Surface
mounted

Close tolerance
chip inductors
from 30 nH to
1000 uH. High Q
and high current
models. Tune-
able chips,
surface mount
transformers
and toroids also
available.

Tuneable
The industry’s
broadest range
of variable
inductors. From
.05 to 1100 uH.
Shielded or
unshielded.

10 mm or 7 mm
packages con-
serve board
space.

Conformal
coated

Close tolerance
axial lead
chokes, totally
encapsulated in
a durable epoxy
coating. Lower
cost than molded
types. No mold-
ing stress to
break wires.

Call 312/639-6400

1102 Silver Lake Road, Cary, IL 60013
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components

HYBRIDS INTERNATIONAL, LTD.

INNOVATIVE FREQUENCY CONTROL

INTERNATIONAL CRYSTAL

MANUFACTURING CO., INC.

ITT COMPONENTS

K & L MICROWAVE, INC.

K C K AMERICA INC./ MITSUBISHI

K-W MANUFACTURING CO. INC.

KDS AMERICA, A DAISHINKU CORPORATION

L & M ENGINEERING SOUTH

LEBOW CO.

MATEC CORP./VALPEY - FISHER CORP

McCOY ELECTRONICS CO.

MIC TECHNOLOGY CORP.

MICRO CRYSTAL DIV./SMH

MICROSONICS INC.

MOUSER ELECTRONICS

NATIONAL ELECTRONICS

NEL FREQUENCY CONTROLS, INC.

OAKBURY COMPONENTS

PHILIPS ELECTRONICS LTD.

PIEZO CRYSTAL CO., INC.

PIEZO TECHNOLOGY, INC.

Q-TECH CORP

REEVES - HOFFMAN

SARONIX

SAVOY ELECTRONICS, INC.

SEIKO INSTRUMENTS INC.

SENTRY MFG CO.

SHOKAI FAR EAST LTD.

SIGMOTEK INTL CORP.

SOKOL CRYSTAL PRODUCTS INC.

STANDARD COMMUNICATIONS

STANDARD CRYSTAL CORPORATION

STANTEL COMPONENTS

STATEK CORP.

SURPLUS SALES OF NEBRASKA

TAUBER-DREYER CORP.

TEMEX ELECTRONICS INC.

THOMSONICS CORP

TIME AND FREQUENCY LTD

U.S. CRYSTAL

UNITED TRANSFORMER CORP
SUB. OF OPT INDUSTRIES

VALPEY FISHER CORP.

CERAMIC PIEZO

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.
ARCOLECTRIC CORP.

FUSION ELECTRONICS, INC.

HI-Q CRYSTALS DIV.

HYBRIDS INTERNATIONAL, LTD.

KDS AMERICA, A DAISHINKU CORPORATION
MATEC CORP./VALPEY - FISHER CORP.
MORGAN MATROC LTD., UNILATOR DIV.
MURATA ERIE

NATIONAL ELECTRONICS

OAKBURY COMPONENTS

PIEZO ELECTRIC PRODUCTS INC.

RADIO MATERIALS CORP.

SAVOY ELECTRONICS, INC.

SEACOR, INC.

SHOKAI FAR EAST LTD.

TDK CORP. OF AMERICA

VERNITRON CORP., PIEZO ELECTRIC DIV.

DIODES
VARACTOR

ALPHA INDUSTRIES, INC.

ARCOLECTRIC CORP

CAIN FORLAW CO.

CALIFORNIA EASTERN LABORATORIES

CASTLE MICROWAVE

EATON CORP. MICROWAVE PRODUCTS DIV.
EATON CORP., COMPONENT & SEMICONDUCTOR
ESCO ASSOC.

FREQUENCY SOURCES, INC.

FUSION ELECTRONICS, INC

GENERAL INSTRUMENTS, OPTOELECTRONICS DIV.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

JOSEPH ELECTRONICS INC.

L & M ENGINEERING SOUTH

M-PULSE MICROWAVE

M/A-COM COMPONENTS MARKETING,INC
M/A-COM, SEMICONDUCTOR PRODUCTS
MARCH MICROWAVE LTD.

MATCOM, INC.

METELICS CORP.

MICROWAVE DIODE CORP
MITSUBISHI ELECTRONICS AMEICA
MOTOROLA SEMICONDUCTORS
MSI ELECTRONICS, INC.
NATIONAL ELECTRONICS
NEC ELECTRONICS, INC.
OAKBURY COMPONENTS
PENSTOCK INC.
PHILIPS COMPONENTS - DISCRETE PRODUCTS DiV.
RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.
SDi MICROWAVE INC.
SHOKAI FAR EAST LTD.
SIEMENS COMPONENTS INC .,
SPECIAL PRODUCTS DIV.
SIEMENS OPTOELECTRIC DiV.
SURPLUS SALES OF NEBRASKA
TELEDYNE CRYSTALONICS
THOMSON ELECTRON TUBES AND DEVICES
TOKO AMERICA, INC.
TONY CHAPMAN ELECTRONICS LTD
WORLD BUSINESS CORP. INC.

PIN

ALPHA INDUSTRIES, INC.
CAIN FORLAW CO
CALIFORNIA EASTERN LABORATORIES
CASTLE MICROWAVE
EATON CORP. MICROWAVE PRODUCTS DIV.
EATON CORP., COMPONENT & SEMICONDUCTOR
ESCO ASSOC.
FEI MICROWAVE
FREQUENCY SOURCES, INC
HEWLETT-PACKARD CO., COMPONENTS
HEWLETT-PACKARD,

MICROWAVE SEMICONODUCTOR DIV.
HEWLETT-PACKARD CO.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

INNOWAVE (AND VIRTECH})
JOSEPH ELECTRONICS INC.
L & M ENGINEERING SOUTH
M-PULSE MICROWAVE
M/A-COM COMPONENTS MARKETING,INC
M/A-COM, SEMICONDUCTOR PRODUCTS
MARCH MICROWAVE LTD.
MATCOM, INC.
METELICS CORP
MITSUBISHI ELECTRONICS AMERICA
MOTOROLA SEMICONDUCTORS
NEC ELECTRONICS, INC
OAKBURY COMPONENTS
PENSTOCK INC.
RICHARDSON ELECTRONICS, LT2.
RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.
SDt MICROWAVE INC
SEMICOA
SHOKAI FAR EAST LTD.
SIEMENS COMPONENTS INC.,

SPECIAL PRODUCTS DIV
SURPLUS SALES OF NEBRASKA
THOMSON ELECTRON TUBES AND DEVICES
TONY CHAPMAN ELECTRONICS LTD.
UNITRODE

SCHOTTKY

ALPHA INDUSTRIES, INC.
CAIN FORLAW CO.
CALIFORNIA EASTERN LABORATJRIES
CASTLE MICROWAVE
CUSTOM COMPONENTS, INC.
FEI MICROWAVE
FUSION ELECTRONICS, INC
HEWLETT-PACKARD CO., COMPONENTS
HEWLETT-PACKARD,

MICROWAVE SEMICONDUCTOR DIV.
HEWLETT-PACKARD CO.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

INNOWAVE (AND VIRTECH)

ITT COMPONENTS

L & M ENGINEERING SOUTH

M-PULSE MICROWAVE

M/A-COM COMPONENTS MARKETING,INC
M/A-COM, SEMICONDUCTOR PRODUCTS
MARLOW ELECTRONICS LTD.

MATCOM, INC.

METELICS CORP.

NATIONAL ELECTRONICS

NEC ELECTRONICS, INC.

OAKBURY COMPONENTS

PENSTOCK INC.

PHILIPS COMPONENTS - DISCRE™E PRODUCTS DIV.
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Schottky Barrier Diodes
(Si, GaAs)

(Packaged, Chips,
Beam Leads)

Series or Opposed Tees
Bridge & Ring Quads
Anti-Paralle! Beam Leads
Single Beam Leads
Detectors (Si)

Dual Barrier Quads (Si)
MM Mixer Diodes (GaAs)

PIN Diodes (Si, GaAs)

(Packaged, Chips, Beam
Leads)

Axial Lead Packaged (Si)
Hermetic Chips (Si)

Surface Mount (MELF,
SOT) (Si)

TR Switches (Si)
Limiter Diodes (Si)

Monolithic PIN Diode
Switches (Si)

SPDT, SPST, SP3T

Multiplier Varactors
C-Spring (Si), Snap (Si)
Bimode/Dualmode (Si)
Pulse (Si)

MM Muttipliers (GaAs)
Paramp (GaAs)

Tuning Varactors
(Si, GaAs)

Abrupt, Hyperabrupt
Constant Gamma (GaAs)

Beam Lead Constant
Gamma (GaAs)

Point Contact Diodes (Si)
Detectors, Mixers

Bipolar Transistors (Si)
Low Noise Microwave

Gunn Diodes (GaAs)
CW & Pulse Gunn Diodes

IMPATT Diodes (GaAs)
Pulse, Single Drift




components

POWEREX, INC.
RICHARDSON ELECTRONICS, LTD.
RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.
SDI MICROWAVE INC
SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DIV.
SURPLUS SALES OF NEBRASKA
TEXAS INSTRUMENTS
THOMSON ELECTRON TUBES AND DEVICES
TONY CHAPMAN ELECTRONICS LTD.

NOISE

ALPHA INDUSTRIES, INC.

CAIN FORLAW CO.

EATON CORP., COMPONENT & SEMICONDUCTOR
FEI MICROWAVE

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

JOSEPH ELECTRONICS INC.
MARCH MICROWAVE LTD.

MDF PRODUCTS INC.

METELICS CORP

MICRONETICS INC.

MICROWAVE DIODE CORP.

NOISE COM INC.

PASCALL ELECTRONICS LTD.
RICHARDSON ELECTRONICS, LTD.
RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.
SURPLUS SALES OF NEBRASKA

INDUCTORS
FIXED

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.
AEROVOX INC.
AMERICAN PRECISION INDUSTRIES
ARCOLECTRIC CORP.
AUTOMATIC COIL CORP.
B & K PRECISION, MAXTEC INTERNATIONAL CORP.
BARKER & WILLIAMSON
C.J. ENTERPRISES
CADDELL-BURNS MFG. CO., INC.
CAPCON, INC
COILCRAFT
DALE ELECTRONICS, INC
DALE ELECTRONICS, TEXAS DIV.
DESIGN SOLUTIONS
DEYOUNG MFG INC.
ELECTRO-FILMS, INC.
EMINETICS
ESC ELECTRONICS CORP
FERRONICS INC
FREQUENCY SOURCES, INC.
HYBRIDS INTERNATIONAL, LTD.
INTERCONNECTION PRODUCTS
MURATA ERIE
NATIONAL ELECTRONICS
NYTRONICS COMPONENTS GROUP, INC.
OLEKTRON SYSTEMS, INC.
OPT INDUSTRIES, UNITED TRANSFORMER DIV.
OXLEY INC.
PANASONIC INDUSTRIAL CO.
PESCHEL INSTRUMENTS INC.
PICO ELECTRONICS INC.
PICONICS, INC.
RADIO TELEVISION PRODUCTS CORP.
RCD COMPONENTS INC
ROBERT G. ALLEN CO.,INC.
RTRON CORP.
SCHAFFNER EMC, INC.
SHOGYO INTL CORP.
SHOKAI FAR EAST LTD
SOUTH AMERICAN DEVELOPMENT CORP
SPRAGUE ELECTRIC CO.
SPRAGUE-GOODMAN ELECTRONICS INC.
STANDEX ELECTRONICS
STETCO, INC.
STETTNER ELECTRONICS
SURPLUS SALES OF NEBRASKA
TAIYO YUDEN (USA) INC.
TDK CORP. OF AMERICA
THINCO DIV. OF HULL CORP
TOKIN AMERICA INC,
TOKO AMERICA, INC.
TONY CHAPMAN ELECTRONICS LTD.
TRANS TECH INC.
TRI-MAG INC.
UNITED TRANSFORMER CORP.,
SUB. OF OPT INDUSTRIES
VANGUARD ELECTRONICS CO
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WEST-CAP ARIZONA
WORLD BUSINESS CORP. INC.

VARIABLE

AMERICAN PRECISION INDUSTRIES
AUTOMATIC COIL CORP
BELL INDUSTRIES, J.W.MILLER DIV.
CADDELL-BURNS MFG. CO, INC.
COILCRAFT
DALE ELECTRONICS, TEXAS DIV.
DEYOUNG MFG INC.
KILO TEC
LODESTONE PACIFIC
NATIONAL ELECTRONICS
NYTRONICS COMPONEMTS GROUP, INC.
OLEKTRON SYSTEMS, INC
OPT INDUSTRIES, UNITED TRANSFORMER DIV.
PICONICS, INC.
RADIO TELEVISION PRODUCTS CORP.
RCD COMPONENTS INC.
SHOGYO INTL CORP
SHOKAI FAR EAST LTD
SOUTH AMERICAN DEVELOPMENT CORP.
SPRAGUE-GOODMAN ELECTRONICS INC.
STANDEX ELECTRONICS
SURPLUS SALES OF NEBRASKA
TOKIN AMERICA INC,
TOKO AMERICA, INC.
TONY CHAPMAN ELECTRONICS LTD.
UNITED TRANSFORMER CORP .,

SUB. OF OPT INDUSTRIES
VANGUARD ELECTRONICS CO.
VOLTRONICS

INTEGRATED CIRCUITS
RF LINEAR

AEG CORP., TELEFUNKEN ELECTRONICS

AEL DEFENSE CORP.

ANADIGICS, INC.

ANALOG DEVICES

ANALOG DEVICES INC., COMPUTER LABS DIVISION

ARCOLECTRIC CORP.

ARMATEK

AVANTEK, INC.

CASTLE MICROWAVE

ELASTOMERIC TECHNOLOGIES, INC.

EXAR CORP

FUJITSU MICROELECTRONICS,
INTEGRATED CIRCUITS DIV.

FUSION ELECTRONICS, INC.

GENNUM CORPORATION

JOSEPH ELECTRONICS INC.

MAXIM INTEGRATED PRODUCTS

MEGADYNE CORP.

MOTOROLA BIPOLAR ANALOG IC'S

NEC ELECTRONICS, INC.

PASCALL ELECTRONICS LTD

PLESSEY SEMICONDUCTORS

RICHARDSON ELECTRONICS, LTD.

RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.

SIEMENS COMPONENTS INC .,
SPECIAL PRODUCTS DIV.

SIGNETICS

SILICONIX, INC.

SPECTRUM CONTROL, INC.

SURPLUS SALES OF NEBRASKA

THOR ELECTRONICS CORP.

TOKO AMERICA, INC.

TRIQUINT SEMICONDUCTOR INC.

HIGH SPEED DIGITAL/RF

AEG CORP., TELEFUNKEN ELECTRONICS

AEL DEFENSE CORP.

ANADIGICS, INC.

ANALOG DEVICES INC., COMPUTER LABS DIVISION
ANALOGIC CORP.

AVANTEK, INC.

CALIFORNIA EASTERN LABORATORIES

CASTLE MICROWAVE

DATEL, INC.

DIGITAL RF SOLUTIONS

EATON CORP., COMPONENT & SEMICONDUCTOR
ELASTOMERIC TECHNOLOGIES, INC.

EXAR CORP.

FUJITSU MICROELECTRONICS

FUJITSU MICROELECTRONICS,

INTEGRATED CIRCUITS DIV.
FUSION ELECTRONICS, INC.
GAZELLE MICROCIRCUITS, INC.
GENERAL TRANSISTOR CORP
GENNUM CORPORATION
HONEYWELL SIGNAL PROCESSING TECH.
HYBRID SYSTEMS, DIV. OF SIPEX
HYPRES INC
INTERNATIONAL MICROCIRCUITS, INC
JOSEPH ELECTRONICS INC.
MOTOROLA BIPOLAR ANALOG IC'S
NEC ELECTRONICS, INC.
PACIFIC MONOLITHICS
PENSTOCK INC.
PLESSEY SEMICONDUCTORS
QUALCOMM, INC.
RICHARDSON ELECTRONICS, LTD.
RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.
SIEMENS COMPONENTS INC.,

SPECIAL PRODUCTS DIv.
SILICONIX, INC.
STANFORD TELECOMMUNICATIONS, INC.
SURPLUS SALES OF NEBRASKA
TELEDYNE MICROELECTRONICS
TELEMUS ELECTRONIC SYSTEMS INC.
THOR ELECTRONICS CORP.
TRIQUINT SEMICONDUCTOR INC.

GAAS

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
ADAMS-RUSSELL SEMICONDUCTOR CENTER
AEL DEFENSE CORP

ALPHA INDUSTRIES, INC.

ANADIGICS, INC.

AVANTEK, INC.

CAIN FORLAW CO.

CALIFORNIA EASTERN LABORATORIES
CASTLE MICROWAVE

ESCO ASSOC.

FUJITSU MICROELECTRONICS

FUSION ELECTRONICS, INC.

GAZELLE MICROCIRCUITS, INC.

GIGABIT LOGIC INC.

HARRIS MICROWAVE SEMICONDUCTOR
HEWLETT-PACKARD,

MICROWAVE SEMICONDUCTOR DiV.
HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
ITT DEFENSE
MICROWAVE TECHNOLOGY
NEC ELECTRONICS, INC.

OAKBURY COMPONENTS
PACIFIC MONOCLITHICS
PASCALL ELECTRONICS LTD.
PENSTOCK INC.

RAYTHEON CO., MPTD
SIEMENS COMPONENTS INC.,

SPECIAL PRODUCTS DIV.

STANFORD TELECOMMUNICATICNS, INC.
SURPLUS SALES OF NEBRASKA

THOMSON ELECTRON TUBES AND DEVICES
TOSHIBA AMERICA, INC.

TRIQUINT SEMICONDUCTOR INC
WATKINS-JOHNSON CO.

RESISTORS
CHIP

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.

AMITRON

ARCOLECTRIC CORP

BARRY INDUSTRIES (TRX DIV.)

BRADFORD ELECTRONICS

COMMUNICATIONS SPECIALISTS, INC.

DALE ELECTRONICS, INC

DESIGN SOLUTIONS

ELECTRO-FILMS, INC.

ELECTRONIC RESOURCES INC

EMC TECHNOLOGY, INC.

ESCO ASSOC.

HYBRIDS INTERNATIONAL, LTD.

IRCINC.

INTERNATIONAL MANUFACTURING
SERVICES, INC. (IMS)

ISKRA ELECTRONICS, INC.

K C K AMERICA INC./ MITSUBISHI

KDUTRIANGLE ELECTRONICS, INZ

MEPCO/CENTRALAB, INC.

MIC TECHNOLOGY CORP

MICRO PRECISION TECH. INC
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MICROWAVE PRINTED CIRCUITRY

MINI SYSTEMS, INC.

MOUSER ELECTRONICS

MURATA ERIE

NATIONAL ELECTRONICS

OAKBURY COMPONENTS

PACCOM

PANASONIC INDUSTRIAL CO

PHILIPS COMPONENTS - DISCRETE PRODUCTS DIV.

PICONICS, INC.

RCD COMPONENTS INC.

REL LABS, INC.

ROBERT G. ALLEN CO.,INC.

SHOKAI FAR EAST LTD.

SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DIV.

SOHIO ENGINEERED MATERIALS

SOLITRON DEVICES, INC. & SOLITRON/MICROWAVE

TONY CHAPMAN ELECTRONICS LTD.

TRX INC.

WILBRECHT ELECTRONICS

WORLD BUSINESS CORP. INC.

TRANSFORMERS

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.

A.R. BLANCK

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.

ARCOLECTRIC CORP.

ATLAS ENGINEERING CO.

AUTOMATIC COIL CORP.

AVTECH ELECTROSYSTEMS LTD.

AYDIN RADAR & EW DIV.

CAIN FORLAW CO.

COILCRAFT

DALE ELECTRONICS, INC.

DELTA MAGNETICS

DESIGN SOLUTIONS

DEYOUNG MFG INC.

DIELECTRIC COMMUNICATIONS

EL-RAD TRANSFORMER CO.

ENDICOTT RESEARCH GROUP, INC.

ESC ELECTRONICS CORP.

FERRONICS INC.

GILTRON INC.

INFTERCONNECTION PRODUCTS

ISKRA ELECTRONICS, INC.

JENSEN TRANSFORMERS, INC.

JOSEPH ELECTRONICS INC.

LORCH ELECTRONICS DIV. OF VERNITRON CORP.

MARLOW ELECTRONICS LTD.

MINI CIRCUITS

MOUSER ELECTRONICS

NORTH HILLS ELECTRONICS, INC.

OPAMP LABS INC.

OPT INDUSTRIES, UNITED TRANSFORMER DIV.

PALOMAR ENGINEERS

PENSTOCK INC.

PERKIN-ELMER CORP.,
ELECTRONIC PRODUCTS DEPT.

PESCHEL INSTRUMENTS INC.

PICO ELECTRONICS INC.

PICONICS, INC.

PICOSECOND PULSE LABS, INC.

RADIO TELEVISION PRODUCTS CORP.

RAYTHEON CO., MPTD

RCD COMPONENTS INC.

RF PLASMA PRODUCTS

RUTHERFORD RESEARCH

SCHAFFNER EMC, INC.

SHOGYO INTL CORP.

SHOKAI FAR EAST LTO.

SOUTH AMERICAN DEVELOPMENT CORP.

STANDEX ELECTRONICS

SURPLUS SALES OF NEBRASKA

T & M RESEARCH PRODUCTS INC.

TOK CORP. OF AMERICA

TELE-TECH CORP

THOR ELECTRONICS CORP.

TOKO AMERICA, INC.

TRI-MAG INC.

UHF ASSOCIATES

UNITED TRANSFORMER CORP.
SUB. OF OPT INDUSTRIES

VANGUARD ELECTRONICS CO.

VIEWSONICS

VORTEX MICROWAVE CORP.

WATKINS-JOHNSON CO.

WERLATONE, INC.

WEST-CAP ARIZONA

WI-COMM ELECTRONICS INC.

WORLD BUSINESS CORP. INC.

RF Design

TRANSISTORS
SMALL SIGNAL BIPOLAR

A & A ENGINEERING
AEG CORP., TELEFUNKEN ELECTRONICS
ARCOLECTRIC CORP.
ARS ELECTRONICS
AVANTEK, INC.
CALIFORNIA EASTERN LABORATORIES
CASTLE MICROWAVE
FUSION ELECTRONICS, INC.
GENERAL SEMICONDUCTOR INC
GENERAL TRANSISTOR CORP
GENNUM CORPORATION
HARRIS SEMICONDUCTOR
HEWLETT-PACKARD CO., COMPONENTS
HEWLETT-PACKARD,

MICROWAVE SEMICONDUCTOR DIV.
ITT COMPONENTS
M/A-COM COMPONENTS MARKETING,INC
M/A-COM PHI
M/A-COM, SEMICONDUCTOR PRODUCTS
MATCOM, INC.
MITSUBISHI ELECTRONICS AMERICA
MOTOROLA SEMICONDUCTORS
NATIONAL ELECTRONICS
OAKBURY COMPONENTS
PANASONIC INDUSTRIAL CO.
PENSTOCK INC.
PHILIPS COMPONENTS-DISCRETE PRODUCTS DIV.
RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.
SEMICOA
SGS THOMSON MICROELECTRONICS
SHOKAI FAR EAST LTD.
SIEMENS COMPONENTS INC.

SPECIAL PRODUCTS DIV.
SPRAGUE ELECTRIC CO.
SURPLUS SALES OF NEBRASKA
TELEDYNE CRYSTALONICS
TEXAS INSTRUMENTS
THOR ELECTRONICS CORP
TONY CHAPMAN ELECTRONICS LTD.

FET

ACRIAN, INC.

AEG CORP., TELEFUNKEN ELECTRONICS

ARCOLECTRIC CORP.

ARS ELECTRONICS

CASTLE MICROWAVE

DIRECTED ENERGY

FUJITSU MICROELECTRONICS,
INTEGRATED CIRCUITS DIV.

FUSION ELECTRONICS, INC

GENERAL SEMICONDUCTOR INC.

GOULD INC., MICROWAVE DIV.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

ITT COMPONENTS

M/A-COM COMPONENTS MARKETING,INC

MARCH MICROWAVE LTD.

MATCOM, INC.

MICROWAVE MODULES & DEVICES

MICROWAVE SEMICONDUCTOR CORP.

MITSUBISHI ELECTRONICS AMERICA

MOTOROLA SEMICONDUCTORS

NEC ELECTRONICS, INC.

OAKBURY COMPONENTS

PANASONIC INDUSTRIAL CO.

PASCALL ELECTRONICS LTD.

PENSTOCK INC.

PHILIPS COMPONENTS - DISCRETE PRODUCTS DIV.

POLYFET RF DEVICES

POWEREX, INC.

RAYTHEON CO., MPTD

RICHARDSON ELECTRONICS, LTD.

RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.

SEMETEX CORP.

SGS THOMSON MICROELECTRONICS

SHOKAI FAR EAST LTD.

SIERRACIN

SILICONIX, INC.

SOLITRON DEVICES, INC. & SOLITRON/MICROWAVE

SPRAGUE ELECTRIC CO.

SURPLUS SALES OF NEBRASKA

TELEDYNE CRYSTALONICS

TEXAS INSTRUMENTS

THOR ELECTRONICS CORP

TONY CHAPMAN ELECTRONICS LTD.

TOPAZ SEMICONDUCTOR INC.

CMQOS NCOs
New!

from STel
Still the

LEADER

in Numerically
Controlled
Oscillators

... History of Excelience!
...Expert Application Team!
...Finest Application Support Tools!

Features

PRECISION PHASE MODULATION
12-bit phase shift value, 0.09° resolu-
tion, can be used for linear PM, pulse-
shaped PSK, QAM or FSK.

VERY HIGH FREQUENCY
RESOLUTION
32 bits, 14 milli-Hz @ 60 MHz

60 MHz CLOCK FREQUENCY
(full commercial range) Capable of
>70 MHz (typical) providing output
band-widths DC to 35 MHz

HIGH SPECTRAL |
PURITY
-75 dBc, max.

Typical spectrum of MNCO output
(unmodulated) @ f, » 60 MHz,

1= 6789 MHz, Span 10 MHz,
Aesolution BW 300 Hz

VERY HIGH SPEED FREQUENCY
HOPPING OR MODULATION

- up to 15 MHz update rate!
- up to 30 MHz FSK rate!
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Mil-Spec
RF Microcircuits

5 MHz to 1500 MHz

RF Amplifiers, Switches,
Attenuators & Subassemblies
for
Military, Communication
or Space Application

* Low NOISE
* HIGH EFFICIENCY
* HIGH GAIN

M Standard and Custom
Design

B cascade Assemblies with
a Variety of Connectors

B TO-8, TO-12 and 4 Pin
DIP Plug-in Modules

B Full Military Temper-
ature Range

B varying Gain, NF and
Power Outputs

B Screened to MIL-STD
Specifications

B Full One Year
Warranty

B Competitive
Pricing

AYDIN JX VECTOR

P.O. Box 328, Newtown, PA 18940-0328
(215) 968-4271

FAX 215 - 968 - 3214
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modvules and hybrids

RF POWER BIPOLAR

ACRIAN, INC.
ARCOLECTRIC CORP.
ARS ELECTRONICS
CALIFORNIA EASTERN LABORATORIES
CASTLE MICROWAVE
FUSION ELECTRONICS, INC.
GENERAL SEMICONDUCTOR INC.
HARRIS SEMICONDUCTOR
HEWLETT-PACKARD CO.
M/A-COM COMPONENTS MARKETING,INC
MATCOM, INC.
MICROWAVE MODULES & DEVICES
MICROWAVE SEMICONDUCTOR CORP.
MITSUBISH! ELECTRONICS AMERICA
MOTOROLA SEMICONDUCTORS
NEC ELECTRONICS, INC
OAKBURY COMPONENTS
PASCALL ELECTRONICS LTD.
PENSTOCK INC.
PHILIPS COMPONENTS - DISCRETE PRODUCTS DiV.
RICHARDSON ELECTRONICS, LTD.
RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.
SGS THOMSON MICROELECTRONICS
SHOKAI FAR EAST LTD.
SIEMENS COMPONENTS INC.,

SPECIAL PRODUCTS DIV,
SURPLUS SALES OF NEBRASKA
TEXAS INSTRUMENTS
THOR ELECTRONICS CORP.

GAAS FET

AEG CORP., TELEFUNKEN ELECTRONICS
ARCOLECTRIC CORP.

AVANTEK, INC

CAIN FORLAW CO.

CALIFORNIA EASTERN LABORATORIES
CASTLE MICROWAVE

CELERITEK, INC.

FUJITSU MICROELECTRONICS
GIGABIT LOGIC INC.

GOULD INC., MICROWAVE DIV.

HARRIS MICROWAVE SEMICONDUCTOR
HARRIS SEMICONDUCTOR
HEWLETT-PACKARD CO.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

L & M ENGINEERING SOUTH
LITTON SOLID STATE
M/A-COM COMPONENTS MARKETING,INC
MARCH MICROWAVE LTD.
MATCOM, INC.
MICROWAVE TECHNOLOGY
MOTOROLA SEMICONDUCTORS
NEC ELECTRONICS, INC.
OAKBURY COMPONENTS
PACIFIC MONOLITHICS
PASCALL ELECTRONICS LTD.
PENSTOCK INC.
RAYTHEON CO., MPTD
RAYTHEON SEMICONDUCTOR
RELIANCE COMM/TEC
SHOKAI FAR EAST LTD
SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DIV.
SURPLUS SALES OF NEBRASKA
TOSHIBA AMERICA, INC.

VACUUM TUBES
TRANSMITTING

ARCOLECTRIC CORP.
ARS ELECTRONICS
CASTLE MICROWAVE
EEVINC.
FUSION ELECTRONICS, INC.
GILTRON INC.
LITTON SYSTEMS, INC. ELECTRON DEVICES
RAYTHEON CO., MPTD
RICHARDSON ELECTRONICS, LTD
RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD
SHOKAL FAR EAST LTD.
SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DIV.
STANTEL COMPONENTS
SURPLUS SALES OF NEBRASKA
THOMSON CSF
THOR ELECTRONICS CORP

VARIAN ASSOC., EIMAC DIV.
VARIAN EIMAC
WATKINS-JOHNSON CO.

RECEIVING

ARS ELECTRONICS

EEVINC.

FUSION ELECTRONICS, INC.

JOSEPH ELECTRONICS INC.

RICHARDSON ELECTRONICS, LTD.

RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.

SHOKAI FAR EAST LTD.

SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DIV,

STANTEL COMPONENTS

SURPLUS SALES OF NEBRASKA

THOR ELECTRONICS CORP.

WATKINS-JOHNSON CO.

MODULES AND
HYBRIDS

AMPLIFIERS
HYBRID

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.

ADVANCED ANALOG

ADVANCED MILLIWAVE LABS

AEL DEFENSE CORP.

AIRTRON CORP.

AMPLICA INC.

AMPLIFONIX, INC.

ANALOG DEVICES

ANALOG DEVICES INC., COMPUTER LABS DIVISION

ARMATEK

AVANTEK, INC

AYDIN VECTOR DiVv.

CALIFORNIA AMPLIFIER, INC.

CALIFORNIA EASTERN LABORATCRIES

CALNET ELECTRONICS INC.

CASTLE MICROWAVE

CELERITEK, INC.

COMLINEAR CORP.

COUGAR COMPONENTS

CTS CORP

DATEL, INC.

DAWN ELECTRONICS, INC.

ELECTRONIC RESOURCES INC.

FUSION ELECTRONICS, INC.

GENNUM CORPORATION

Hi-Q CRYSTALS DIV.

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS DIV.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

HYBRIDS INTERNATIONAL, LTD.

I TS ELECTRONICS

INTERNATIONAL SENSOR SYSTEMS, INC.

JCA TECHNOLOGY INC.

L & M ENGINEERING SOUTH

LECTRONIC RESEARCH LABS

LOCUS INC.

M.S. KENNEDY CORP.

M/A-COM MPD, INC.

M/A-COM PHI

M/A-COM, ACTIVE ASSEMBLIES DIv.

MARCH MICROWAVE LTD.

MERET INC

MICRO HYBRIDS INC

MICRO PRECISION TECH. INC.

MICROPHASE

MICROWAVE MODULES & DEVICES

MICROWAVE SEMICONDUCTOR CORP.

MICROWAVE SOLUTIONS INC.

MICROWAVE TECHNOLOGY

MILCOM INTL

MITEQ, INC.

MOTOROLA SEMICONDUCTORS

NATEL ENGINEERING CO., INC.

NEC ELECTRONICS, INC.

OAKBURY COMPONENTS

OLEKTRON SYSTEMS, INC.

OMEGA MICROWAVE, INC.

OPAMP LABS INC.

OPTICAL ELECTRONICS INC.
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OPTIMAX, INC

PACIFIC MONOLITHICS
PASCALL ELECTRONICS LTD.
PENSTOCK INC.

PHILIPS COMPONENTS - DISCRETE PRODUCTS DIV.

PHOENIX MICROWAVE CORP.

PICO PRODUCTS, INC.

PLESSEY SEMICONDUCTORS

Q-8IT CORPORATION

RADAR TECH. INC.

RAYTHEON CO., MPTD

RDL, INC.

REL LABS, INC.

REMEC

RHG ELECTRONICS LABORATORY

RICHARDSON ELECTRONICS, LTD.

RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.

SANDERS, MICROWAVE DIV. ECB

SHASON MICROWAVE CORP.

SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DIV.

SILICON DETECTOR CORP.

SIPEX

SOLITRON DEVICES, INC. & SOLITRON/MICROWAVE

SURPLUS SALES OF NEBRASKA

TAIYO YUDEN (USA) INC

TE SYSTEMS

TEKTRON MICRO ELECTRONICS INC.

TELEDYNE MICROELECTRONICS

TELEDYNE MICROWAVE

TONY CHAPMAN ELECTRONICS LTD.

VARIAN RF SUBSYSTEMS DIV.

WATKINS-JOHNSON CO.

LOG
ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
ADVANCED ANALOG
AEL DEFENSE CORP.

AIRTRON CORP.

ANALOG DEVICES

ANALOG DEVICES INC., COMPUTER LABS DIVISION
AVANTEK, INC.

CAIN FORLAW CO.

CASTLE MICROWAVE

FEI MICROWAVE

INTERNATIONAL MICROWAVE CORP.
L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS

LOG TECH, INC.

LORCH ELECTRONICS DIV. OF VERNITRON CORP.
MARCH MICROWAVE LTD

MARLOW ELECTRONICS LTD.
MICROPHASE

MITEQ, INC.

OAKBURY COMPONENTS

OMEGA MICROWAVE, INC.

OPTICAL ELECTRONICS INC.
OPTIMAX, INC

PACIFIC MONOLITHICS

PASCALL ELECTRONICS LTD
PENSTOCK INC.

PLANAR MICROWAVE, A RAYTHEON CO.
PLESSEY SEMICONDUCTORS
RADAR TECH. INC.

REMEC

RHG ELECTRONICS LABORATORY
TELEDYNE MICROELECTRONICS
TELEDYNE MICROWAVE

VARIAN RF SUBSYSTEMS DiIV.
WESTERN MICROWAVE INC.

LIMITING

AEL DEFENSE CORP.

ALPHA INDUSTRIES, INC.

AMPLIFONIX, INC.

AVANTEK, INC.

CALIFORNIA AMPLIFIER, INC.

CASTLE MICROWAVE

CELERITEK, INC.

COUGAR COMPONENTS

ELECTRONIC RESOURCES INC.

FEI MICROWAVE

FUJITSU MICROELECTRONICS,
INTEGRATED CIRCUITS DIV.

INTERNATIONAL MICROWAVE CORP.

JCA TECHNOLOGY INC.

LECTRONIC RESEARCH LABS

LOG TECH, INC.

M/A-COM, ACTIVE ASSEMBLIES DIV.

MARLOW ELECTRONICS LTD.

RF Design

MICROWAVE SOLUTIONS INC.
MICROWAVE TECHNOLOGY
MITEQ, INC

OLEKTRON CORP.

OMEGA MICROWAVE, INC.
OPAMP LABS INC.

OPTIMAX, INC

PACIFIC MONOLITHICS

PASCALL ELECTRONICS LTD.
PENSTOCK INC.

PHOENIX MICROWAVE CORP.
PLESSEY SEMICONDUCTORS
RADAR TECH. INC.

REMEC

RHG ELECTRONICS LABORATORY
TEKTRON MICRO ELECTRONICS INC.
TELEDYNE MICROELECTRONICS
TELEDYNE MICROWAVE

VARIAN RF SUBSYSTEMS DIV.
WATKINS-JOHNSON CO.
WESTERN MICROWAVE INC.
ZETA LABS

WIDEBAND OP AMP

ADVANCED ANALOG

ALPHA INDUSTRIES, INC.

ANALOG DEVICES

ANALOG DEVICES INC., COMPUTER LABS DIVISION

APEX MICROWAVE

BURR-BROWN CORPORATION

CAIN FORLAW CO.

CALNET ELECTRONICS INC.

CASTLE MICROWAVE

COMLINEAR CORP.

CTS CORP.

DATEL, INC

DAWN ELECTRONICS, INC.

FUJITSU MICROELECTRONICS,
INTEGRATED CIRCUITS Div.

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS DIV.

INTERNATIONAL MICROWAVE CORP.

JENSEN TRANSFORMERS, INC.

LECTRONIC RESEARCH LABS

LOGIMETRICS, INC.

M.S. KENNEDY CORP.

MARCH MICROWAVE LTD.

MATRIX SYSTEMS CORP.

NEC ELECTRONICS, INC.

OLEKTRON SYSTEMS, INC.

OPAMP LABS INC.

OPTICAL ELECTRONICS INC.

PASCALL ELECTRONICS LTD.

PENSTOCK INC.

PHILIPS COMPONENTS - DISCRETE PRODUCTS DIV.

PLESSEY SEMICONDUCTORS

REL LABS, INC.

RICHARDSON ELECTRONICS, LTD.

RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.

SIEMENS COMPONENTS INC.
SPECIAL PRODUCTS DIV.

SILICON DETECTOR CORP.

SIPEX

SURPLUS SALES OF NEBRASKA

TEKTRON MICRO ELECTRONICS INC.

TELEDYNE MICROELECTRONICS

TRIQUINT SEMICONDUCTOR INC.

UHF ASSOCIATES

VIEWSONICS

VIDEO

ADVANCED MILLIWAVE LABS

ALLEN AVIONICS, INC.

ALPHA INDUSTRIES, INC.

ANALOG DEVICES

ANALOG DEVICES INC., COMPUTER LABS DIVISION

APTRON LABORATORIES, INC.

BURR-BROWN CORPORATION

CASTLE MICROWAVE

COMLINEAR CORP.

DAWN ELECTRONICS, INC.

EON INSTRUMENTATION, INC.

FUJITSU MICROELECTRONICS,
INTEGRATED CIRCUITS DIV.

GENNUM CORPORATION

HARRIS SEMICONDUCTOR

M.S. KENNEDY CORP.

MATRIX SYSTEMS CORP.

MEGADYNE CORP

MERET INC.

MICROPHASE

MICROWAVE TECHNOLOGY

MITEQ, INC.

OLEKTRON SYSTEMS, INC.

OPAMP LABS INC

OPTICAL ELECTRONICS INC.
PENSTOCK INC.

PHILIPS COMPONENTS - DISCRETE PRODUCTS DIV.
PICO PRODUCTS, INC.

PLANAR MICROWAVE, A RAYTHEON CO.
PLESSEY SEMICONDUCTORS

RDL, INC.

REL LABS, INC

RHG ELECTRONICS LABORATORY
SILICONIX, INC.

SIPEX

TEKTRON MICRO ELECTRONICS INC.
TELEDYNE MICROELECTRONICS
TELEDYNE MICROWAVE

UHF ASSOCIATES

VIEWSONICS

WESTERN MICROWAVE INC.

DETECTORS

ADVANCED CONTROL COMPONENTS
ALAN INDUSTRIES, INC.

ARMATEK

AVANTEK, INC.

CASTLE MICROWAVE

COAXIAL COMPONENTS CORP.
ELCOM SYSTEMS INC.

EMC TECHNOLOGY, INC.

FEI MICROWAVE

FREQUENCY SOURCES, INC.
GENNUM CORPORATION

HUBER AND SUHNER AG

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
INNOWAVE (AND VIRTECH)

IRT CORP.

JCA TECHNOLOGY INC.
KDWTRIANGLE ELECTRONICS, INC.
KRYTAR, INC.

KW MICROWAVE INC

L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS
M-TRON INDUSTRIES INC

M/A-COM MICROWAVE CIRCUITS
M/A-COM OMNI SPECTRA

MARLOW ELECTRONICS LTD.
MERET INC.

MERRIMAC INDUSTRIES, INC.
METELICS CORP.

MICRONETICS INC.

MICROPHASE

MIDISCO

MINI CIRCUITS

NARDA MICROWAVE CORP.

NORTH HILLS ELECTRONICS, INC.
OLEKTRON CORP.

OPTICAL COATING LABORATORY, INC.
PASTERNACK ENTERPRISES
PENSTOCK INC.

QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.
RAYTHEON CO. MPTD

REMEC

RHG ELECTRONICS LABORATORY
RLC ELECTRONICS, INC.

SAGE LABORATORIES, INC.
SEMICOA

SHOKAI FAR EAST LTD.

SILICON DETECTOR CORP.
SURPLUS SALES OF NEBRASKA
SYNERGY MICROWAVE CORP.
TALBOT TECHNOLOGY (T-TECH) CORP.
TELEDYNE MICROELECTRONICS
TELONIC BERKELEY, INC.

TOKO AMERICA, INC.

TONY CHAPMAN ELECTRONICS LTD.
TRILITHIC/TEXSCAN

UHF ASSOCIATES
WATKINS-JOHNSON CO.

WESTERN MICROWAVE INC.

FILTERS
CRYSTAL

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.
ALAUN ENGINEERING
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ALPHA COMPONENTS, INC.
B-D CRYSTAL,
SUBSIDIARY OF HY-Q INTERNATIONAL

CALREP

CASTLE MICROWAVE
COMSTRON CORP.
CRYSTEK CRYSTAL CORP.
CTS CORP.
DAJEM TECHNOLOGY CO.
DAMON CORP /ELECTRONICS DIV.
EG&G FREQUENCY PRODUCTS
ELECTRONIC EQUIPMENT BANK
ESCO ASSOC.
FOX ELECTRONICS
FREQUENCY ELECTRONICS
HI-Q CRYSTALS DIV.

aEn HUGHES AIRCRAFT CO.

MICROELECTRONIC CIRCUITS DIV.
HYBRIDS INTERNATIONAL, LTD.
JABIL CIRCUITS WEST
K & L MICROWAVE, INi
K C K AMERICA INC./ MITSUBISHI
K S ELECTRONICS
KDS AMERICA, A DAISHINKU CORPORATION
KVG GmbH/JACK HUSNEY AND ASSOCIATES
L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS
McCOY ELECTRONICS CO.
MICROSONICS INC.

MURATA ERIE

NATIONAL ELECTRONICS
OAKBURY COMPONENTS
PIEZO TECHNOLOGY, INC.
SAVOY ELECTRONICS, INC.
SHOKAI FAR EAST LTD.
SIEMENS COMPONENTS INC.,

SPECIAL PRODUCTS D1V,

SOKOL CRYSTAL PRODUCTS INC.
STANTEL COMPONENTS
SURPLUS SALES OF NEBRASKA
TAUBER-DREYER CORP.
TELEDYNE MICROELECTRONICS

EVENIFIT'SA

REAL ODDBALL!

« CHIP RESISTORS — THICK FILM
« CHIP RESISTORS — THIN FILM
+ RESISTOR NETWORKS (SURFACE MOUNT)
2 4 * CHIP CAPACITORS

During the years, hundreds of companies have + CHIP CAPACITORS (TANTALUM)
given us their custom design challenge. That ook - oL i
includes providing the most reliable and
sensitive detectors available ... Schottky
Detectors with static protection ... Tunnel I
Detectors with extremely stable temperature THICK FILM
characteristics and high sensitivity ... Limiter « THICK FILM PRINTING

« HYBRID ASSEMBLY & TESTING
Detectors of both types. Sl

Apd,_that goes for virtually any application from MEAMETIG PACKAGIN
missile guidance systems to signal monitors ... « SURFACE MOUNT ASSEVBLY
radar equipment to ECM/EW receivers ... low

noise video amplifiers to DLVA’S ... and more. .ﬂEYﬁﬁIMD"S“
4 311 NORTH LINDENWOOO DRIVE / OLATHE, KANSAS 66062
Standard or oddball — think of ACC as your PHONE (913) 764-4600 » TELEX: 9107450029 + FAX 9137546409

receiving component expert.

]
;

? =
<ngmcommn
e-ncoonw

S 09 wrBH AT e e
) COMMUNICATION CRYSTALS
FILTER CRYSTALS
OSCILLATOR CRYSTALS
Frequency Range 10 KHz-45) MHz
T SURFACE MOUNT CRYSTALS (5
£ MONOLITHIC CRYSTAL FILTERS ~
C DISCRETE CRYSTAL FILTERE
) BROADBAND LC FILTERS [

Sr—=7v

311 NORTH LINDENWOOD DRIVE / O_ATHE, KANSAS 66062
PHONE (913) 7644544 ¢ TELEX: 910-743-0029 * FAX 913-764-6409

P.O. Box 4928 e Clinton, New Jersey 08809
Telephone: (201) 534-6155

CRYSTAL FILTERS
SH3 1114 TVISAH
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The Source for Phase and
Amplitude Matched Filters...

e 2 vf'e_.. . e
ll 4
\ ~ —Nc
N
N 7 N
% e .
AN
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Specify Integrated Microwave

= Any Number of Filters Matched Per Customer
Requirements
= Lowpass, Highpass, Bandpass, or Bandreject
= Lumped Element, Combline, Interdigital, or
Suspended Substrate
= DC to 26.5 GHz
» Phase/Amplitude Matching and Tracking to Reference
Units Available
» Tracking Requirements with Phase and Amplitude
Offset Available
= Typical Performance Available over Temperature:
= Phase Matching: £1.0°
» Phase Tracking: +.5°
= Amplitude Matching: +.25 dB
= Amplitude Tracking: +.10 dB

= Proprietary Temperature Compensation Technigues
to Meet Full Military Temperature Ranges

= Meets or Exceeds the Environmental Requirements
of MIL-STD-202

= Computer ATE Data over Temperature

INTEGRATED MICROWAVE

‘Quality by Design”

3422 Tripp Court = San Diego, CA 92121 = TEL: (619) 259-2600 = FAX: (619) 755-8679




modules and hybrids

TEMEX ELECTRONICS INC
TEST EQUIPMENT CORP
THOMSON ELECTRON TUBES AND DEVICES
TIME AND FREQUENCY LTD.
UNITED TRANSFORMER CORP.,
SUB. OF OPT INDUSTRIES
VERNITRON CORP., PIEZO ELECTRIC DIV.

SAW

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.
ALAUN ENGINEERING

ANDERSEN LABORATORIES

CAIN FORLAW CO

CASTLE MICROWAVE

COM DEV

CRYSTAL TECHNOLOGY INC.

DAJEM TECHNOLOGY CO

FREQUENCY ELECTRONICS

HI-Q CRYSTALS DIV.

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS DIV.

HYBRIDS INTERNATIONAL, LTOD.

KDS AMERICA, A DAISHINKU CORPORATION

LECTRONIC RESEARCH LABS

MARCH MICROWAVE LTD.

MURATA ERIE

OAKBURY COMPONENTS

PASCALL ELECTRONICS LTD.

PHONON CORP.

PICO PRODUCTS, INC

RAYTHEON CO. MPTD

RF MONOLITHICS INC.

The Trilithic engineers have

experience and innovative
thinking into developing this
new packaging for their Z
series filters.

Because they are surface
mounted, circuit boards are
cleaner, less space is used
and costs are reduced.

incorporated their 25 years of

You can only get this
filter from Trilithic

It’s the only true 30 to 1500
Mhz surface mount packaging
for Ultraminiature™ RF

and Microwave Filters.

The Z series features:

« 30-1500 Mhz frequency
range with up to 6 sections
of filter complexity.

¢ Greater than 60 dB
stopbands with 3 dB
bandwidths from
2% - 150%.

¢ Built-in lugs for enhanced
grounding and isolation.

Call today for complete
information. Remember, you
can only get it from Trilithic.

¥ TRILITHIC

3169 N. Shadeland Ave.
Indianapolis, IN 46226
Toll-Free: 800-344-2412
FAX: 317-547-2496

SAWTEK INC

SHOKAI FAR EAST LTD.

SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DIV

SOKOL CRYSTAL PRODUCTS INC

STANTEL COMPONENTS

TEKTRONIX, INC.

TELEDYNE MICROELECTRONICS

TEST EQUIPMENT CORP.

THOMSONICS CORP

TOKO AMERICA, INC

TOSHIBA AMERICA, INC.

LC

ALDA ELECTRONICS, INC.

ALLEN AVIONICS, INC.

ALPHA COMPONENTS, INC

ANDERSEN LABORATORIES

APOLLO MICROWAVES LTD.

BIRD ELECTRONIC CORP.

CAIN FORLAW CO.

CAPCON, INC.

CAPTOR CORP.

CERAMIC DEVICES, INC.

CHESTERFIELD PRODUCTS INC.

COILCRAFT

COMSTRON CORP

CQT ELECTRONICS

DADEN ASSOCIATES, INC.
DAMON CORP./ELECTRONICS DIV.
DIELECTRIC COMMUNICATIONS

EG&G FREQUENCY PRODUCTS
EMINETICS

ESC ELECTRONICS CORP.

ESCO ASSOC.

F S Y MICROWAVE INC.

HI-Q CRYSTALS DIV.

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS DIV.

INTEGRATED MICROWAVE CORPORATION

JABIL CIRCUITS WEST

K & L MICROWAVE, INC

K S ELECTRONICS

KVG GmbH/JACK HUSNEY AND ASSOCIATES
L & M ENGINEERING SOUTH

LECTRONIC RESEARCH LABS

LORCH ELECTRONICS DIV. OF VEFNITRON CORP
MARCH MICROWAVE LTD

McCOY ELECTRONICS CO.
MICRO PRECISION TECH. INC.
MICROPHASE

MICROSONICS INC

MICROWAVE FILTER CO., INC.

MICROWAVE SOLUTIONS INC.

NORTH HILLS ELECTRONICS, INC.

OAKBURY COMPONENTS

PICO PRODUCTS, INC.

PICONICS, INC

PIEZO TECHNOLOGY, INC.

RDL, INC.

REACTEL, INC.

REMEC

ALC ELECTRONICS, INC.

SHOKAI FAR EAST LTD

SOKOL CRYSTAL PRODUCTS INC.

STANTEL COMPONENTS

TALBOT TECHNOLOGY (T-TECH) CORP.

TAUBER-DREYER CORP

TDK CORP. OF AMERICA

TELEDYNE MICROELECTRONICS

TELEDYNE MICROWAVE

TELONIC BERKELEY, INC.

TEMEX ELECTRONICS INC.

TEST EQUIPMENT CORP.

TEXAS SPECTRUM ELECTRONICS INC.

THINCO DIV. OF HULL CORP

TIL-TEK LTD

TIME AND FREQUENCY LTD.

TIME MICROWAVE

TOKO AMERICA, INC.

TRI-MAG INC.

TRILITHIC/TEXSCAN

TTE INC.

UHF ASSOCIATES

UNITED TRANSFORMER CORP.,
SUB. OF OPT INDUSTRIES

VANGUARD ELECTRONICS CO.

VIEWSONICS

WAVETEK RF PRODUCTS, INC.

WESTERN MICROWAVE INC.
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modules and hybrids

ACTIVE

ADVANCED ANALOG

ALAUN ENGINEERING
CONTROL CONCEPTS CORP.
DAJEM TECHNOLOGY CO.
DATEL, INC.

FREQUENCY SOURCES, INC.
HYBRIDS INTERNATIONAL, LTD.
LECTRONIC RESEARCH LABS
M-TRON INDUSTRIES INC.
MICRO HYBRIDS INC.

MICRO PRECISION TECH. INC.
MURATA ERIE

OPAMP LABS INC.

PACIFIC MONOLITHICS

PECA INC.

PENSTOCK INC.

PICO PRODUCTS, INC.
PRECISION FILTERS INC.

REL LABS, INC.

SELECTONE CORP.

SHOKAI FAR EAST LTD.
SURPLUS SALES OF NEBRASKA
TALBOT TECHNOLOGY (T-TECH) CORP.
TDK CORP. OF AMERICA
TELEDYNE MICROELECTRONICS
TEST EQUIPMENT CORP.
TIL-TEK LTD.

TOKO AMERICA, INC.

TTE INC.

VIEWSONICS

XETRON CORP

FREQUENCY
MULTIPLIERS

ALPHA INDUSTRIES, INC.
ANGHEL LABORATORIES, INC.
APCOM, INC

AVANTEK, INC.

8 AND J MARKETING
BRIGHTLINE CORP.

CASTLE MICROWAVE

COM DEV

COMMUNICATION TECHNIQUES, INC.
CORVUS MICROWAVE, INC.
DAJEM TECHNOLOGY CO.
ELECTRO RENT CORPORATION
EMF SYSTEMS INC.

FEI MICROWAVE

FERRETEC, INC.

FREQUENCY ELECTRONICS
FREQUENCY SOURCES, INC.
HARMON ELECTRONICS, INC.
HEWLETT-PACKARD,

MICROWAVE SEMICONDUCTOR DIV.
K & L MICROWAVE, INC
KDI/TRIANGLE ELECTRONICS, INC.
KW MICROWAVE INC.

L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS

LORCH ELECTRONICS DIV. OF VERNITRON CORP.
M/A-COM COMPONENTS MARKETING,INC
M/A-COM, ACTIVE ASSEMBLIES DIV.
MAGNUM MICROWAVE CORP.

MARLOW ELECTRONICS LTD.
MERRIMAC INDUSTRIES, INC.
MICRONICS TECHNOLOGY

MINI CIRCUITS

MITEQ, INC.

OPTICAL ELECTRONICS INC.

PACIFIC MONOLITHICS

PASCALL ELECTRONICS LTD.
PENSTOCK INC.

PENTEK, INC.

PLANAR MICROWAVE, A RAYTHEON CO.
PULSAR MICROWAVE CORP.
RAYTHEON CO., MPTD

RDL, INC.

REMEC

SALISBURY ENGINEERING INC.

SHOKAI FAR EAST LTD

STEINBRECHER CORP

SYNERGY MICROWAVE CORP.

TALBOT TECHNOLOGY (T-TECH) CORP.
TECHTROL CYCLONETICS, INC.
TEKTRON MICRO ELECTRONICS INC.
TELE-TECH CORP

TELEDYNE MICROELECTRONICS
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TELEDYNE MICROWAVE

TELEMUS ELECTRONIC SYSTEMS INC.
TRAK MICROWAVE CORP

VORTEX MICROWAVE CORP.

WENZEL ASSOCIATES, INC.
WILMANCO

ZETA LABS

LIMITERS

ADVANCED CONTROL COMPONENTS
ALPHA INDUSTRIES, INC.
AMPLIFONIX, INC.
AVANTEK, INC.
CASTLE MICROWAVE
COAXIAL COMPONENTS CORP
DAJEM TECHNOLOGY CO.
ESCO ASSOC.
FEI MICROWAVE
FREQUENCY SOURCES, INC.
GENERAL MICROWAVE CORP
HEWLETT-PACKARD,

MICROWAVE SEMICONDUCTOR DIV.
I TS ELECTRONICS
INNOWAVE (AND VIRTECH)
INTERNATIONAL MICROWAVE CORP
KDWTRIANGLE ELECTRONICS, INC.
KW MICROWAVE INC.
L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS
LORCH ELECTRONICS DIV. OF VERNITRON CORP
M/A-COM COMPONENTS MARKETING,INC
M/A-COM MICROWAVE CIRCUITS
MARLOW ELECTRONICS LTD.
MICROPHASE
MIDISCO
MINI CIRCUITS
OAKBURY COMPONENTS
OPTIMAX, INC
PASCALL ELECTRONICS LTD
PENSTOCK INC.
PHOENIX MICROWAVE CORP.
REMEC
RHG ELECTRONICS LABORATORY
RICHARDSON ELECTRONICS, LTD.
RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.
SDI MICROWAVE INC.
SHOKAI FAR EAST LTD.
SYNERGY MICROWAVE CORP.
TEKTRON MICRO ELECTRONICS INC.
TELEDYNE MICROELECTRONICS
VORTEX MICROWAVE CORP
WATKINS-JOHNSON CO.
WESTERN MICROWAVE INC
WI-COMM ELECTRONICS INC.

MIXERS
DIODE DOUBLE BALANCED

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
ALPHA INDUSTRIES, INC
ANAREN MICROWAVE INC.
AVANTEK, INC.
CAIN FORLAW CO
CASTLE MICROWAVE
COMDEL
CORVUS MICROWAVE, INC.
DAJEM TECHNOLOGY CO.
EATON CORP. MICROWAVE PRODUCTS DiV.
EATON CORP., COMPONENT & SEMICONDUCTOR
ELCOM SYSTEMS INC.
ESCO ASSOC.
FEI MICROWAVE
HEWLETT-PACKARD,
MICROWAVE SEMICONDUCTOR DIV.
HEWLETT-PACKARD CO.
JCA TECHNOLOGY INC.
L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS
LORCH ELECTRONICS DIV. OF VERNITRON CORP
LUCAS-WEINSCHEL INC
M/A-COM COMPONENTS MARKETING,INC
M/A-COM MICROWAVE CIRCUITS
MAGNUM MICROWAVE CORP
MARCH MICROWAVE LTD
MARLOW ELECTRONICS LTD.
MATCOM, INC.
MERRIMAC INDUSTRIES, INC
MIDISCO

MINI CIRCUITS

MITEQ, INC.

NORSAL INDUSTRIES INC.

PACIFIC MONOLITHICS

PASCALL ELECTRONICS LTD.

PENSTOCK INC.

PULSAR MICROWAVE CORP.

QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.
RHG ELECTRONICS LABORATORY

SHOKAI FAR EAST LTD.

SURPLUS SALES OF NEBRASKA

SYNERGY MICROWAVE CORP.

SYSTRON DONNER CORP., MICROWAVE DIV.
TELE-TECH CORP.

TELEDYNE MICROELECTRONICS

TIME MICROWAVE

VORTEX MICROWAVE CORP.
WATKINS-JOHNSON CO.

WENZEL ASSOCIATES, INC.

WESTERN MICROWAVE INC.

IMAGE REJECT

ANAREN MICROWAVE INC.

CAIN FORLAW CO

CASTLE MICROWAVE

CORVUS MICROWAVE, INC.

DAJEM TECHNOLOGY CO.

ESCO ASSOC.

L & M ENGINEERING SOUTH

LOCUS INC.

LORCH ELECTRONICS DIV. OF VERNITRON CORP.
M/A-COM COMPONENTS MARKETING,INC
M/A-COM MICROWAVE CIRCUITS
MAGNUM MICROWAVE CORP.

MERRIMAC INDUSTRIES, INC.

MITEQ, INC.

NORSAL INDUSTRIES INC.

PACIFIC MONOLITHICS

PASCALL ELECTRONICS LTD.

PENSTOCK INC.

PULSAR MICROWAVE CORP.

QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.
RHG ELECTRONICS LABORATORY
SHOKAI FAR EAST LTD

SYNERGY MICROWAVE CORP.

SYSTRON DONNER CORP., MICROWAVE DIV.
TELE-TECH CORP.

TELEDYNE MICROELECTRONICS

TIME MICROWAVE

TRM INC

VORTEX MICROWAVE CORP
WATKINS-JOHNSON CO.

WESTERN MICROWAVE INC.

MODULATORS
AM

AMERICAN MICROWAVE CORP
CORVUS MICROWAVE, INC.

CRYSTAL TECHNOLOGY INC

EDCO ENGINEERING CORP.

GENERAL MICROWAVE CORP.

HARRIS SEMICONDUCTOR

JCA TECHNOLOGY INC.

KDITRIANGLE ELECTRONICS, IMC.

L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS
MERRIMAC INDUSTRIES, INC.

MINI CIRCUITS

NORSAL INDUSTRIES INC.

OLEKTRON CORP

PACIFIC MONOLITHICS

PULSAR MICROWAVE CORP.
QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.
SHOKAI FAR EAST LTD.

SPRAGUE ELECTRIC CO.

SYSTRON DONNER CORP., MICROWAVE DIV.
TALBOT TECHNOLOGY (T-TECH) CORP
TELEDYNE MICROELECTRONICS
TEST EQUIPMENT CORP

UHF ASSOCIATES

VARIAN EIMAC

VORTEX MICROWAVE CORP.

FM/PM

COMMUNICATION TECHNIQUES INC.
CORVUS MICROWAVE, INC.
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NOISECHM

“NOISE IS OUR ONLY BUSINESS”’

Broad Band
Noise Sources

For Space, Military and Commercial Applications

J

DC-50 GH=

~ 2
Broad Band Broad Band
Precision, Instruments
Calibrated 115V or 230V Standard
w id Bench Type or Rack Mounted
aveg uiae MANUALLY CONTROLLED
WR-22,-28,-42 + 10 dBM Output
& R 4
P !
- ‘ - !
e el
) " "\‘ 0 ’ %
‘ 2 M
'73\:‘ el
V"’ o‘ ;;'.g 0‘ L
)
TYPICAL STANDARD MODELS
k ) NC 6101 up to 20 kHz
NC 6107 up to 100 MHz
TYPICAL STANDARD MODELS NC 6108 up to so(g MHz
NC 6109 upto1GHz
NC 5100
. NC 6110 up to 1.5 GHz
Ll " f5°d5ggﬁg NC 6111 up to 2 GHz
noise figure 7 NC 6218 up to 18 GHz
meter Other standard models available
compatible | MOST ARE IN STOCK
NC 5200 | PROGRAMMABLE |
Series up to 50 GHz ‘ IEEE-488 (GPIB), MATE (CIIL) ’
21-25 dB ENR, RS232, etc. + 10dBM Output |
high noise output {
| ]
NC 5300 :
Series up to 50 GHz
21-25 dB ENR,
high noise output
: i
f R
FO" MO re TYPICAL STANDARD MODELS
NC 7101 up to 20 kHz
1 NC 7107 up to 100 MHz
lnformatlon NC 7108 up to 500 MHz
3 NC 7109 up to 1 GHz
And Quick NC 7110 upto15GHz | |
NC 7111 up to 2 GHz |
Response Call: NC7218 | upto18GHz | |
OPTIONAL: Remote variable '
GARY SIMONYAN filters, signal input combiner, |
75 ohms output, marker input. |
- - Other standard models available
f‘t 201-261-8797 k MOST ARE INSTOCK |

‘\
Custom &
Hi Rel Products

HYBRID FOR SPACE QUALIFIED
AMPLIFIED MODULES

10Hz to 10 MHz, 7 GHz, 9 GHz,
14 GHz etc. Small size and weight

i s
&
€ ::""e
\. 4

DC COUPLED
AMPLIFIED MODULES
» 1 volt output into 50 ohms
» DC-100 kHz
» Low offset voltage
» Compact
» DC-4 MHz

-

L J

NOISECHM

*NOISE IS OUR ONLY BUSINESS"’

NOISE COM, INC.
E. 64 Midland Ave.
Paramus, NJ 07652
PHONE (201) 261-8797
FAX (201) 261-8339

TWX 910-380-8198




modules and hybrids

CRYSTAL TECHNOLOGY INC.
EDCO ENGINEERING CORP.

EON INSTRUMENTATION, INC.
LECTRONIC RESEARCH LABS

LORCH ELECTRONICS DIV. OF VERNITRON CORP.

M-TRON INDUSTRIES INC.

MERRIMAC INDUSTRIES, INC.

MINI CIRCUITS

MITEQ, INC.

NORSAL INDUSTRIES INC.

OLEKTRON CORP.

PACIFIC RESEARCH AND DEVELOPMENT
PULSAR MICROWAVE CORP.
QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.
RF PLASMA PRODUCTS

RHG ELECTRONICS LABORATORY
SHOKAI FAR EAST LTD.

SPRAGUE ELECTRIC CO.

TEKTRON MICRO ELECTRONICS INC.
TELEDYNE MICROELECTRONICS

TEST EQUIPMENT CORP.

UHF ASSOCIATES

VARIAN EIMAC

WILMANCO

FSK

CASTLE MICROWAVE
CORVUS MICROWAVE, INC.

L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS

LORCH ELECTRONICS DIV. OF VERNITRON CORP.

M-TRON INDUSTRIES INC.
MERRIMAC INDUSTRIES, INC.
NORSAL INDUSTRIES INC.
OAKBURY COMPONENTS
OLEKTRON CORP.

PACIFIC MONOLITHICS

PULSAR MICROWAVE CORP.
QUALCOMM, INC.

RHG ELECTRONICS LABORATORY
SHOKAI FAR EAST LTD.

TEKTRON MICRO ELECTRONICS INC.
TELEDYNE MICROELECTRONICS
VORTEX MICROWAVE CORP.

QPSK

ADAMS RUSSELL ELECTRONICS - ANZAC Div.
ANAREN MICROWAVE INC.

CAIN FORLAW CO.

CASTLE MICROWAVE

CORVUS MICROWAVE, INC.

KDI/TRIANGLE ELECTRONICS, INC.

L & M ENGINEERING SOUTH

LECTRONIC RESEARCH LABS

LORCH ELECTRONICS DIV. OF VERNITRON CORP.

MAGNUM MICROWAVE CORP.
MERRIMAC INDUSTRIES, INC.
MINI CIRCUITS

MITEQ, INC.

NEC ELECTRONICS, INC.

NORSAL INDUSTRIES INC.
OLEKTRON CORP

PACIFIC MONOLITHICS

PULSAR MICROWAVE CORP.
QUALCOMM, INC.

RHG ELECTRONICS LABORATORY
SHOKAI FAR EAST LTD.

SYNERGY MICROWAVE CORP.
TEKTRON MICRO ELECTRONICS INC.
TELE-TECH CORP.

TELEDYNE MICROELECTRONICS
VORTEX MICROWAVE CORP.

PULSE

ACRIAN, INC.

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
AMERICAN MICROWAVE CORP.

ANDERSEN LABORATORIES

CATEL

FEI MICROWAVE

When you
need TTL Clock
Oscillators

call 800-333-9825

Comclok Inc.
Cal Crystal Lab., Inc.
FAX 714-491-9825
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GENERAL MICROWAVE CORP.
KDUTRIANGLE ELECTRONICS, INZ.
L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS
LUCAS EPSCO INC.

MAXWELL LABS

MERRIMAC INDUSTRIES, INC.
NORSAL INDUSTRIES INC.
OLEKTRON CORP.

RHG ELECTRONICS LABORATORY
SHOKAI FAR EAST LTD.
TELE-TECH CORP.

TELEDYNE MICROELECTRONICS
TEST EQUIPMENT CORP.

VITRO SERVICES CORP.
WILMANCO

NOISE SOURCES

CAIN FORLAW CO.

CALNET ELECTRONICS INC.

DENSITRON MICROWAVE LIMITED

EATON CORP., COMPONENT & SEMICONDUCTOR

EATON CORP., ELECTRONICS INSTRUMENTATION DIV.

ELECTRO RENT CORPORATION
HEWLETT-PACKARD CO.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DiV.

INTERNATIONAL MICROWAVE CO3P.

LECTRONIC RESEARCH LABS

MARCH MICROWAVE LTD.

MDF PRODUCTS INC.

MICRO - NOW INSTRUMENT CO. INC.

MICRONETICS INC.

MICROWAVE DIODE CORP.

MICROWAVE SEMICONDUCTOR CORP.

NOISE COM INC.

OPTICAL ELECTRONICS INC.

PACIFIC RESEARCH AND DEVELC'PMENT

PASCALL ELECTRONICS LTD.

SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DIV.

TEKTRON MICRO ELECTRONICS INC.

TEST EQUIPMENT CORP.

OSCILLATORS
CRYSTAL

A.G. ELECTRONICS, A DIV. OF HY3RIDS INTL, LTD.
A.R.F. PRODUCTS, INC.

AUSTRON INC.

B AND J MARKETING

B-D CRYSTAL,

SUBSIDIARY OF HY-Q INTERNATIONAL
BERKELEY NUCLEONICS CORP
BLILEY ELECTRIC CO.

BRIGHTLINE CORP.

CAL CRYSTAL LAB, INC./COMCLOK, INC.
CALREP

CHAMPION TECHNOLOGIES, INC.
CINOX CORP.

COMMUNICATION TECHNIQUES, INC.
COMSTRON CORP.
CONNOR-WINFIELD CORP.

CRYSTEK CRYSTAL CORP.

CTS CORP

CTS CORP./KNIGHTS DIV.

DALE ELECTRONICS, INC.

DAMON CORP./ELECTRONICS DIv.
DESIGN SOLUTIONS

EG&G FREQUENCY PRODUCTS
ELECTRONIC RESEARCH CO.

EMF SYSTEMS INC.

EPSON AMERICA INC., COMPONENT SALES
ERBTEC ENGINEERING INC.

ESCO ASSOC.

ETA INDUSTRIES, INC.

FOX ELECTRONICS

FREQUENCY AND TIME SYSTEMS, INC.
FREQUENCY ELECTRONICS
FREQUENCY SOURCES, INC.
GREENRAY INDUSTRIES

HUGHES AIRCRAFT CO.

MICROELECTRONIC CIRCUITS DIV.
HYBRIDS INTERNATIONAL, LTD.

JABIL CIRCUITS WEST
K & L MICROWAVE, INC.
K C K AMERICA INC./ MITSUBISHI
K S ELECTRONICS
KDUTRIANGLE ELECTRONICS, INC.
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KDS AMERICA, A DAISHINKU CORPORATION
KVG GmbH/JACK HUSNEY AND ASSOCIATES
L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS
LUCAS ZETA,INC.

LUFF RESEARCH

M F ELECTRONICS CORP.

MATEC CORP./VALPEY - FISHER CORP.
McCOY ELECTRONICS CO.

MICRO CRYSTAL DIV./SMH
MICROSONICS INC.

MITEQ, INC.

MURATA ERIE

NATIONAL ELECTRONICS

NEL FREQUENCY CONTROLS, INC.
OAKBURY COMPONENTS
OSCILLATEK, A DIV. OF K&L MICROWAVE
OVENAIRE

PACIFIC WEST ELECTRONICS

PIEZO CRYSTAL CO., INC.

PIEZO TECHNOLOGY, INC.

Q-TECH CORP.

RDL, INC.

REEVES - HOFFMAN

REMEC

RFD, INC.

SARONIX

SAVOY ELECTRONICS, INC.

SHOKAI FAR EAST LTD.

SIGMOTEK INTL CORP.

SOKOL CRYSTAL PRODUCTS INC.
SPECTRUM CONTROL, INC.
SPECTRUM TECHNOLOGY INC.
STANDARD CRYSTAL CORPORATION
STANTEL COMPONENTS

STATEK CORP.

SURPLUS SALES OF NEBRASKA
TAUBER-DREYER CORP.

TDK CORP. OF AMERICA

TECHTROL CYCLONETICS, INC.
TELEDYNE MICROELECTRONICS
TEMEX ELECTRONICS INC.

TEST EQUIPMENT CORP.

THOMSON ELECTRON TUBES AND DEVICES
TIME AND FREQUENCY LTD.

TRAK MICROWAVE CORP

U.S. CRYSTAL

UHF ASSOCIATES

VALPEY FISHER CORP

VECTRON LABORATORIES INC.
VIEWSONICS

WENZEL ASSOCIATES, INC.
WILMANCO

ZETA LABS

CLOCK

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.

ANDERSEN LABORATORIES
B-D CRYSTAL,
SUBSIDIARY OF HY-Q INTERNATIONAL
BALL, EFRATOM DIVISION
BERKELEY NUCLEONICS CORP.
BLILEY ELECTRIC CO.
CAIN FORLAW CO.
CAL CRYSTAL LAB, INC./COMCLOK, INC.
CALREP
CHAMPION TECHNOLOGIES, INC.
CONNOR-WINFIELD CORP.
CRYSTEK CRYSTAL CORP.
CTS CORP
CTS CORP./KNIGHTS DIV.
DALE ELECTRONICS, INC.
DESIGN SOLUTIONS
EPSON AMERICA INC., COMPONENT SALES
ESCO ASSOC.
FOX ELECTRONICS
FREQUENCY ELECTRONICS
GREENRAY INDUSTRIES
HI-Q CRYSTALS Div.
ITT COMPONENTS
K C K AMERICA INC ./ MITSUBISHI
KDS AMERICA, A DAISHINKU CORPORATION
L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS
M F ELECTRONICS CORP.
MATEC CORP./VALPEY - FISHER CORP.
McCOY ELECTRONICS CO.
MICRO CRYSTAL DIV./SMH
MURATA ERIE
NATIONAL ELECTRONICS
NEL FREQUENCY CONTROLS, INC.
OSCILLATEK, A DIV. OF K&L MICROWAVE

RF Design

PIEZO TECHNOLOGY, INC. TAUBER-DREYER CORP

Q-TECH CORP. TELEDYNE MICROELECTRONICS
REEVES - HOFFMAN TEMEX ELECTRONICS INC.

REL LABS, INC. TIME AND FREQUENCY LTD.

SARONIX U.S. CRYSTAL

SAVOY ELECTRONICS, INC. VALPEY FISHER CORP.

SEIKO INSTRUMENTS INC. VECTRON LABORATORIES INC.

SHOKAI FAR EAST LTD.

SIGMOTEK INTL CORP.

SOKOL CRYSTAL PRODUCTS INC. HIGH STABILITY
SPECTRUM TECHNOLOGY INC.

STANDARD CRYSTAL CORPORATION A.R.F. PRODUCTS, INC.

STANTEL COMPONENTS ADAMS RUSSELL ELECTRONICS - ANZAC DiV.
STATEK CORP. ALPHA INDUSTRIES, INC.

Frequency Products for Aerospace,
Military and Industrial Markets

MSCOY 1S ADVANCING AMER!
TECHNOLOGY IN QUARTZ CRYSTALS,
FILTERS AND OSCILLATORS

For over three decades MCCoy Electronics
Company has pioneered the custom frequency
control industry, and has established leadership in
its field.

To assure the market place the finest performance
available, MCCoy manufactures all of its crystals,
filters, and oscillators within the United States. The
competitive challenge is being met technologically,
economically, and with care to maintain the highest
standards of quality.

-

For your next frequency control application
consider MCCoy. Write for free catalog.

MCCOY

ELECTRONICS COMPANY

~ a subsidiary of DAK Imdustries Inc.



modvules and hybrids

ANGHEL LABORATORIES, INC
AUSTRON INC.
AVANTEK, INC
B AND J MARKETING
B-D CRYSTAL,
SUBSIDIARY OF HY-Q INTERNATIONAL
BALL, EFRATOM DIVISION
BLILEY ELECTRIC CO.
BRIGHTLINE CORP.

PHASE-NOISE SPECIALISTS

% QUARTZ OSCILLATORS
¥MEASUREMENT SYSTEMS
#* FREQUENCY MULTIPLIERS
*FDA’s,CDA’s, PLL’s

A Subsidiary of Frequency Electronics, Inc
PO. Box 1299 Cedar Park, Texas 78613-9998
Phone: (512) 258-3701 FAX: (512) 258-3847

CALREP

CHAMPION TECHNOLOGIES, INC

CINOX CORP

COMMUNICATION TECHNIQUES, INC.

CONNOR-WINFIELD CORP

CRYSTEK CRYSTAL CORP

CTS CORP./KNIGHTS DIV,

DALE ELECTRONICS, INC

DAMON CORP./ELECTRONICS DIV,

EG&G FREQUENCY PRODUCTS

ELECTRO RENT CORPORATION

ELECTRONIC RESEARCH CO

EMCO HIGH VOLTAGE

EMF SYSTEMS INC

ERBTEC ENGINEERING INC

FOX ELECTRONICS

FREQUENCY AND TIME SYSTEMS, INC

FREQUENCY ELECTRONICS

FREQUENCY SOURCES, INC

GENERAL SERVICES ENGINEERING, INC

GREENRAY INDUSTRIES

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS Div.

INTERNATIONAL MICROWAVE CORP

JABIL CIRCUITS WEST

K S ELECTRONICS

KDVTRIANGLE ELECTRONICS, INC

KDS AMERICA, A DAISHINKU CORPORATION

KVG GmbH/JACK HUSNEY AND ASSOCIATES

L & M ENGINEERING SOUTH

LECTRONIC RESEARCH LABS
M/A-COM, ACTIVE ASSEMBLIES CIV.
MAGNUM MICROWAVE CORP

MATEC CORP./VALPEY - FISHER CORP
McCOY ELECTRONICS CO.
MICROSONICS INC

MITEQ, INC

MURATA ERIE

NARDA

NEL FREQUENCY CONTROLS, INC
NOISE COM INC.

OSCILLATEK, A DIV. OF K&L MICROWAVE
OVENAIRE

PENSTOCK INC.

PIEZO CRYSTAL CO,, INC

PIEZO TECHNOLOGY, INC
PROGRAMMED TEST SOURCES, INC.
RDL, INC

REEVES - HOFFMAN

RFD, INC

SARONIX

SAVOY ELECTRONICS, INC

SCITEQ ELECTRONICS, INC.

SHOKAI FAR EAST LTD

SIGMOTEK INTL CORP

SOKOL CRYSTAL PRODUCTS INC
SPECTRUM TECHNOLOGY INC
STANTEL COMPONENTS

STATEK CORP

SURPLUS SALES OF NEBRASKA

Represented by: Jack Husney&Associates- 7300 West Camino Real
Suite 109 * USA ¢« Boca Raton, FL 33433 ¢ Phone (407) 393-7548 ¢ Telex 650-266-9708 ¢ FAX (407) 393-7439




Tune to Murata Erie

Microwave Component
Requirements!

OSCILLATORS

Crystal—VCO—DRO

FILTERS

Crystal—Gigafil®

CERAMICS

Resomics® (Dielectric Resonators)—Substrates
Custom Components (Arrays & Waveguides)

Setting the performance pace in RF and Microwave
_ component technology is a Murata Erie tradition—
“®  one that's made us the foremost supplier to our
- markets. But you should also know we lead in

. product line breadth as well.
- Take oscillators. Our line runs all the
~ way from TCXO and DCXO quartz crystal devices
in the KHz to 500 MHz range to DROs and VCOs at
; 5 microwave frequencies.
w ' > ' In filters, you can look to Murata Erie for everything from
: low-frequency 100-KHz crystal filters to our Gigafil® units,
widely used in cellular applications.

Our ceramics offerings range from Resomics® dielectric
resonator ceramics and substrates to custom-shaped ceramic parts
for phased arrays and other critical applications.

In short, we keep a close eye on all your needs— today’s
and tomorrow’s. As a result, when you write or phone our RF
& Microwave Operations you'll automatically “Tune to the Future”
Jr—— For technical assistance, write or call Murata Erie North
ER.E America, 1900 West College Avenue, State College, PA 16801, 814-
117 o 1R el 237-1431. For literature or the location of your local Murata Erie
MURATA ERIE NORTH AMERICA Sales Office, call 1-800-356-7584.




Single Chip
Synthesizer

New!
from STel

the LEADER

in Frequency
Synthesis

... History of Excelience!
...Expert Application Team!
...Finest Appli.cation Support Tools!

Proudly announcing the newest addition to
STel's family of DDS Products... the

STEL-1375

Direct Digital Synthesizer

Offering
cost-effective
solutions for
frequency synthesis
requirements

Up to 60 MHz clock frequency

Output frequency up to 25 MHz

-65 dBc Spurious at alil
frequencies

Separate phase and frequency
modulation inputs

Sine or Cosine output

1.7" X 0.9"- 34 Pin DIP

STEL-1375 Block Diagram

"G i ) TTL-ECL
—- 1 LEWEL -

REF IN

il S
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modules and hybrids

TAUBER-DREYER CORP.
TECHTROL CYCLONETICS, INC.
TELEDYNE MICROELECTRONICS
TELEDYNE MICROWAVE

TEST EQUIPMENT CORP.
THOMSON ELECTRON TUBES AND DEVICES
TIME AND FREQUENCY LTD.
VALPEY FISHER CORP.
VECTRON LABORATORIES INC.
WENZEL ASSOCIATES, INC.
WILMANCO

ZETA LABS

vCoO

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.

ALPHA INDUSTRIES, INC.

ANDERSEN LABORATORIES

ANGHEL LABORATORIES, INC.

APPLIED RESEARCH PRODUCTS OF
SERVO CORP OF AMERICA

AVANTEK, INC.

AYDIN VECTOR Div.

B-D CRYSTAL,
SUBSIDIARY OF HY-Q INTERNATIONAL

BRIGHTLINE CORP.

BRIMROSE CORP.

CAIN FORLAW CO.

CALIFORNIA AMPLIFIER, INC.

CALREP

CASTLE MICROWAVE

CHAMPION TECHNOLOGIES, INC.

COMMUNICATION TECHNIQUES, INC.

COMSTRON CORP.

CONNOR-WINFIELD CORP.

CRYSTAL TECHNOLOGY INC.

CRYSTEK CRYSTAL CORP.

CTS CORP.

DAMON CORP./ELECTRONICS Div.

DENSITRON MICROWAVE LIMITED

ELEC. SURVEILLANCE COMP. INC.

ELECTRONIC RESEARCH CO.

EMF SYSTEMS INC.

ERBTEC ENGINEERING INC

ESCO ASSOC.

FERRETEC, INC.

FOX ELECTRONICS

FREQUENCY ELECTRONICS

FREQUENCY SOURCES, INC.

GENERAL MICROWAVE CORP

GENERAL SERVICES ENGINEERING, INC.

GREENRAY INDUSTRIES

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS OIV.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

HYBRIDS INTERNATIONAL, LTD.

I TS ELECTRONICS

JABIL CIRCUITS WEST

K S ELECTRONICS

KDI/TRIANGLE ELECTRONICS, INC.

KDS AMERICA, A DAISHINKU CORPORATION

KVG GmbH/JACK HUSNEY AND ASSOCIATES

LECTRONIC RESEARCH LABS

LITTON SOLID STATE

LUFF RESEARCH

M/A-COM COMPONENTS MARKETING,INC

M/A-COM, ACTIVE ASSEMBLIES DIV.

MAGNUM MICROWAVE CORP.

MARCH MICROWAVE LTD.

MATEC CORP./VALPEY - FISHER CORP.

McCOY ELECTRONICS CO.

MICRO PRECISION TECH. INC.

MITEQ, INC.

MURATA ERIE

NARDA

NEL FREQUENCY CONTROLS, INC.

OAKBURY COMPONENTS

OSCILLATEK, A DIV. OF K&L MICROWAVE

OVENAIRE

PACIFIC MONOLITHICS

PACIFIC WEST ELECTRONICS

PASCALL ELECTRONICS LTD.

PENSTOCK INC.

PIEZO CRYSTAL CO., INC.

PIEZO TECHNOLOGY, INC.

PLANAR MICROWAVE, A RAYTHEON CO.

RAYTHEON CO., MPTD

ROL, INC.

REEVES - HOFFMAN

RFD, INC.

SANDERS, MICROWAVE DIV. ECB

SAVOY ELECTRONICS, INC

SCITEQ ELECTRONICS, INC.

SHOKAI FAR EAST LTD.

SIGMOTEK INTL CORP.

SOKOL CRYSTAL PRODUCTS INC.
SPECTRUM TECHNOLOGY INC.
SPREAD SPECTRUM SCIENCES
STANDARD CRYSTAL CORPORATION
STANTEL COMPONENTS

TAIYO YUDEN (USA}) INC.

TECHTROL CYCLONETICS, INC.
TEKTRON MICRO ELECTRONICS INC.
TELE-TECH CORP.

TELEDYNE MICROELECTRONICS
TELEDYNE MICROWAVE

THOMSON ELECTRON TUBES AND DEVICES
TRILITHIC/TEXSCAN

UHF ASSOCIATES

VALPEY FISHER CORP.

VARI-L

VECTRON LABORATORIES INC.
WATKINS-JOHNSON CO.

WENZEL ASSOCIATES, INC.
WILMANCO

ZETA LABS

SAW

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.

ANDERSEN LABORATORIES

CAIN FORLAW CO.

CASTLE MICROWAVE

CRYSTAL TECHNOLOGY INC.

FREQUENCY ELECTRONICS

Hi-Q CRYSTALS DIv.

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS Div.

HYBRIDS INTERNATIONAL, LTD.

I TS ELECTRONICS

KDS AMERICA, A DAISHINKU CORPORATION

LECTRONIC RESEARCH LABS

MATEC CORP./VALPEY - FISHER ZORP.

MURATA ERIE

OAKBURY COMPONENTS

OSCILLATEK, A DIV. OF K&L MICROWAVE

PACIFIC MONOLITHICS

PASCALL ELECTRONICS LTD.

RAYTHEON CO., MPTD

RF MONOLITHICS INC.

SAWTEK INC.

SHOKAI FAR EAST LTD.

SOKOL CRYSTAL PRODUCTS INC.

SPREAD SPECTRUM SCIENCES

STANTEL COMPONENTS

TEKTRONIX, INC

TELEDYNE MICROELECTRONICS

THOMSONICS CORP

TOSHIBA AMERICA, INC.

LC

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.

BRIGHTLINE CORP.

COILCRAFT

CONNOR-WINFIELD CORP.

DAMON CORP /ELECTRONICS DIV.

DENSITRON MICROWAVE LIMITED

ESCO ASSOC

FREQUENCY ELECTRONICS

FREQUENCY SOURCES, INC.

GREENRAY INDUSTRIES

HI-Q CRYSTALS DIV,

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS DiV.

ITS ELECTRONICS

K S ELECTRONICS

LECTRONIC RESEARCH LABS

LUFF RESEARCH

MATEC CORP./VALPEY - FISHER CORP.

MICRO PRECISION TECH. INC.

MITEQ, INC.

OSCILLATEK, A DIV. OF K&L MICROWAVE

RDL, INC.

SHOKAI FAR EAST LTD

SOKOL CRYSTAL PRODUCTS INC.

TELEDYNE MICROELECTRONICS

UHF ASSOCIATES

VECTRON LABORATORIES INC.

ZETA LABS
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system blocks and subassemblies

PHASE LOCKED

A.R.F. PRODUCTS, INC.

ALPHA INDUSTRIES, INC.

ANDERSEN LABORATORIES

ANGHEL LABORATORIES, INC.

APPLIED RESEARCH PRODUCTS OF
SERVO CORP OF AMERICA

AUSTRON INC.

AVANTEK, INC.

B AND J MARKETING

BALL, EFRATOM DIVISION

BERKELEY NUCLEONICS CORP.

BRIGHTLINE CORP.

CASTLE MICROWAVE

CHAMPION TECHNOLOGIES, INC.

COMMUNICATION TECHNIQUES, INC.

COMSTRON CORP.

CONNOR-WINFIELD CORP.

CTS CORP./KNIGHTS DIV.

DAMON CORP /ELECTRONICS DIV.

DENSITRON MICROWAVE LIMITED

EG&G FREQUENCY PRODUCTS

ELECTRO RENT CORPORATION

ELECTRONIC RESEARCH CO.

EMF SYSTEMS INC.

ERBTEC ENGINEERING INC.

ESCO ASSOC.

FEI MICROWAVE

FERRETEC, INC.

FREQUENCY AND TIME SYSTEMS, INC.

FREQUENCY ELECTRONICS

FREQUENCY SOURCES, INC.

GAMMA MICROWAVE

GREENRAY INDUSTRIES

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS DIV.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

I TS ELECTRONICS

INTERNATIONAL MICROCIRCUITS, INC.

INTERNATIONAL MICROWAVE CORP.

K S ELECTRONICS

KDITRIANGLE ELECTRONICS, INC.

L & M ENGINEERING SOUTH

LECTRONIC RESEARCH LABS

LITTON SOLID STATE

LUCAS ZETA. INC.

LUFF RESEARCH

M F ELECTRONICS CORP.

M/A-COM COMPONENTS MARKETING,INC

M/A-COM, ACTIVE ASSEMBLIES DIV.

MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD.

MATEC CORP./VALPEY - FISHER CORP.

MICRO PRECISION TECH. INC.

MICRONICS TECHNOLOGY

MITEQ, INC.

MSE

NARDA

NOISE COM INC.

OAKBURY COMPONENTS

PACIFIC MONOLITHICS

PACIFIC RESEARCH AND DEVELOPMENT

PASCALL ELECTRONICS LTD.

PENSTOCK INC.

PIEZO CRYSTAL CO., INC.

RDL, INC.

RFD, INC.

SCITEQ ELECTRONICS, INC.

SHOKAI FAR EAST LTD.

SOKOL CRYSTAL PRODUCTS INC.

SPECTRUM TECHNOLOGY INC.

SPREAD SPECTRUM SCIENCES

SURPLUS SALES OF NEBRASKA

TALBOT TECHNOLOGY (T-TECH) CORP.

TAMPA MICROWAVE

TECHTROL CYCLONETICS, INC.

TEKTRON MICRO ELECTRONICS INC.

TELE-TECH CORP.

TELEDYNE MICROELECTRONICS

TELEDYNE MICROWAVE

TELEMUS ELECTRONIC SYSTEMS

TEST EQUIPMENT CORP.

TIME AND FREQUENCY LTD.

TRAK MICROWAVE CORP.

VALPEY FISHER CORP.

VECTRON LABORATORIES INC.

WATKINS-JOHNSON CO.

WENZEL ASSOCIATES, INC.

ZETA LABS

RF Design

RESONATORS
SAW

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.
CAIN FORLAW CO.

CASTLE MICROWAVE

COM DEV

CRYSTAL TECHNOLOGY INC.
HYBRIDS INTERNATIONAL, LTD.
OAKBURY COMPONENTS
PASCALL ELECTRONICS LTD.
RAYTHEON CO., MPTD

RF MONOLITHICS INC.

SAWTEK INC.

SHOKAI FAR EAST LTD.

SOKOL CRYSTAL PRODUCTS INC.
STANTEL COMPONENTS
TEKTRONIX, INC.

TELEDYNE MICROELECTRONICS
THOMSONICS CORP.

TOSHIBA AMERICA, INC.

CERAMIC

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.
ALPHA INDUSTRIES, INC.
CRYSTEK CRYSTAL CORP.
HYBRIDS INTERNATIONAL, LTD.
K C K AMERICA INC ./ MITSUBISHI
KDS AMERICA, A DAISHINKU CORPORATION
MORGAN MATROC LTD., UNILATOR DIV.
MURATA ERIE
NATIONAL ELECTRONICS
OAKBURY COMPONENTS
SAVOY ELECTRONICS, INC.
SHOKAI FAR EAST LTD.
SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DIV.
TDK CORP. OF AMERICA
TELEDYNE MICROELECTRONICS
TOKO AMERICA, INC.
ZETA LABS

LC

COILCRAFT
SHOKAI FAR EAST LTD.
TELEDYNE MICROELECTRONICS

SYSTEM BLOCKS
AND
SUBASSEMBLIES

AMPLIFIERS
IF

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.

ADAMS RUSSELL SEMICONDUCTOR CENTER

ADVANCED MILLIWAVE LABS

AEL DEFENSE CORP.

AMPLICA INC.

AMPLIFONIX, INC.

ANADIGICS, INC.

APCOM, INC.

APPUIED RESEARCH PRODUCTS OF
SERVO CORP OF AMERICA

APPLIED SPECIALTIES, INC.

APTRON LABORATORIES, INC.

ARMATEK

AVANTEK, INC.

AYDIN VECTOR DIV,

CAIN FORLAW CO.

CALIFORNIA AMPLIFIER, INC.

CASTLE MICROWAVE

COUGAR COMPONENTS

ELECTRONIC RESOURCES INC.

EON INSTRUMENTATION, INC.

ERBTEC ENGINEERING, INC.

FE!I MICROWAVE

FG ENGINEERING CO.

HARRIS SEMICONDUCTOR

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DiV.

1 TS ELECTRONICS
INTERNATIONAL MICROWAVE CORP.
JANEL LABORATORIES, INC.

L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS
LOCUS INC.

LOG TECH, INC.

LORCH ELECTRONICS DIV. OF VERNITRON CORP.
M/A-COM, ACTIVE ASSEMBLIES DIV.
MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD.
MICRO PRECISION TECH. INC.
MICROWAVE SOLUTIONS INC.

MITEQ, INC.

MSE

MU-DEL ELECTRONICS, INC.
OAKBURY COMPONENTS
OLEKTRON SYSTEMS, INC.
OPTIMAX, INC

P.G. ELECTRONICS LTD.

PACIFIC MONOLITHICS

PASCALL ELECTRONICS LTD.
PENSTOCK INC.

PHOENiIX MICROWAVE CORP.
PICO PRODUCTS, INC.

PIEZO TECHNOLOGY, INC.
PLESSEY SEMICONDUCTORS
Q-BIT CORPORATION

RADAR TECH. INC.

RAMAR COMMUNICATIONS, INC.
RDL, INC.

REMEC

RHG ELECTRONICS LABORATORY
TE SYSTEMS

TELE-TECH CORP.

TELEDYNE MICROELECTRONICS
TELEDYNE MICROWAVE

TEST EQUIPMENT CORP

TIW SYSTEMS, INC.

TRAK MICROWAVE CORP.
TRIQUINT SEMICONDUCTOR INC.
TRONTECH, INC.

VARIAN RF SUBSYSTEMS DIV.
WATKINS-JOHNSON CO.
WESTERN MICROWAVE INC.
WI-COMM ELECTRONICS INC.

LOG

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
AEL DEFENSE CORP.

AMPLICA INC.

ANADIGICS, INC.

ARMATEK

AVANTEK, INC.

CASTLE MICROWAVE

FEI MICROWAVE

FG ENGINEERING CO.

I TS ELECTRONICS
INTERNATIONAL MICROWAVE CORP.
L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS

LOG TECH, INC.

LORCH ELECTRONICS DIV. OF VERNITRON CORP.
MARCH MICROWAVE LTD.
MICROPHASE

MICROWAVE TECHNOLOGY

MITEQ, INC.

OAKBURY COMPONENTS

OMEGA MICROWAVE, INC.
OPTIMAX, INC

PACIFIC MONOLITHICS

PASCALL ELECTRONICS LTD.
PENSTOCK INC.

PLANAR MICROWAVE, A RAYTHEON CO.
PLESSEY SEMICONDUCTORS
RADAR TECH. INC.

REMEC

RHG ELECTRONICS LABORATORY
TELE-TECH CORP

TELEDYNE MICROELECTRONICS
TEST EQUIPMENT CORP.
TRONTECH, INC.

VARIAN RF SUBSYSTEMS DIV.
WESTERN MICROWAVE INC.

LNA

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
AEL DEFENSE CORP.
ALPHA INDUSTRIES, INC.
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system block and subassemblies

AMPLICA INC.

AMPLIFONIX, INC.

ANALOP ENGINEERING

APCOM, INC.

APPLIED SPECIALTIES, INC.
ARMATEK

AVANTEK, INC.

CALIFORNIA AMPLIFIER, INC.
CASTLE MICROWAVE

CELERITEK, INC.

DENSITRON MICROWAVE LIMITED
DOTY SCIENTIFIC

ESCO ASSOC.

FEI MICROWAVE

FG ENGINEERING CO.

HARRIS CORP. FARINON COMPONENTS OPERATION
HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
I TS ELECTRONICS

INTERAD LTD.

INTERNATIONAL MICROWAVE CORP.
JANEL LABORATORIES, INC.

JCA TECHNOLOGY INC.

L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS
LNR COMMUNICATIONS, INC.
LOCUS INC.

LORCH ELECTRONICS DIV. OF VERNITRON CORP.
LUNAR INDUSTRIES, INC.
M/A-COM, ACTIVE ASSEMBLIES DIV.
MARCH MICROWAVE LTD.
MARLOW ELECTRONICS LTO.
MICROWAVE SOLUTIONS INC.
MICROWAVE TECHNOLOGY

MINt CIRCUITS

MITEC ELECTRONICS LTD.

MITEQ, INC.

MSE

NARDA

NORTH HILLS ELECTRONICS, INC.
OAKBURY COMPONENTS

OMEGA MICROWAVE, INC.
OPTIMAX, INC

PACIFIC MONOLITHICS

PASCALL ELECTRONICS LTD.
PENSTOCK INC.

PHOENIX MICROWAVE CORP.
PICO PRODUCTS, INC.

PLESSEY SEMICONDUCTORS
Q-BIT CORPORATION

RAYTHEON CO., MPTD

REMEC

RHG ELECTRONICS LABORATORY
RICHARDSON ELECTRONICS, LTD.
RICHARDSON ELECTRONICS, LTD /RF GAIN, LTD.
SHASON MICROWAVE CORP.
SYSTRON DONNER CORP., MICROWAVE DiV.
TAMPA MICROWAVE

TE SYSTEMS

TELE-TECH CORP.

TELEDYNE MICROELECTRONICS
TELEDYNE MICROWAVE

TELEMUS ELECTRONIC SYSTEMS
TEST EQUIPMENT CORP
TRIQUINT SEMICONDUCTOR INC.
TRONTECH, INC.

VIEWSONICS

WATKINS-JOHNSON CO.
WESTERN MICROWAVE INC.
WI-COMM ELECTRONICS INC.
WILMANCO

ZETA LABS

RF POWER

ACRIAN, INC.
ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
ADAMS-RUSSELL SEMICONDUCTOR CENTER
AEL DEFENSE CORP.
AIRTRON CORP.
AMERICAN MICROWAVE TECHNOLOGY
AMPLICA INC.
AMPLIFIER RESEARCH
AMPLITECH INC.
APPLIED RESEARCH PRODUCTS OF
SERVO CORP OF AMERICA
APTRON LABORATORIES, INC.
ARMATEK
AVANTEK, INC.
AYDIN VECTOR DIV.
CAIN FORLAW CO.
CALIFORNIA AMPLIFIER, INC.
CASTLE MICROWAVE
CELERITEK, INC.

30

COMARK COMMUNICATIONS, INC.
COMDEL

COMMUNITRONICS

CUBIC COMMUNICATIONS, INC.
DECIBEL PRODUCTS, INC.
DENSITRON MICROWAVE LIMITED
DOTY SCIENTIFIC

EATON AIL DIV.

ERBTEC ENGINEERING INC.

EDAL INDUSTRIES

EHRHORN TECHNOLOGICAL OPERATIONS, INC.
ELECTRO RENT CORPORATION
ELECTRONIC RESOURCES INC.

ENI

EPSCO, INC.-RF DIV.

ESCO ASSOC.

FG ENGINEERING CO.

FUJITSU MICROELECTRONICS
GENERAL SERVICES ENGINEERING, INC.
GEOTEL DEVELOPMENT CO.

GREEN MOUNTAIN RADIO RESEARCH CO.
HARRIS CORP. FARINON COMPONENTS OPERATION
HENRY RADIO INC.
HEWLETT-PACKARD CO.

I TS ELECTRONICS

INSTRUMENTS FOR INDUSTRY, INC.
INTECH INC.

INTERAD LTD.

JANEL LABORATORIES, INC.

KALMUS ENGINEERING INTL, LTD.
KDI/TRIANGLE ELECTRONICS, INC.

L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS

LITTON SOLID STATE

LITTON SYSTEMS, INC. ELECTRON DEVICES
LOCUS INC.

LUCAS EPSCO INC.

LUCAS ZETA, INC.

LUNAR INDUSTRIES, INC.

M/A-COM MPD, INC.

MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD.

MATEC CORP./VALPEY - FISHER CORP.
MCL INC.

MICROWAVE MODULES & DEVICES
MICROWAVE POWER

MICROWAVE SEMICONDUCTOR CORP.
MICROWAVE SOLUTIONS INC.
MICROWAVE TECHNOLOGY

MILCOM INTL

MINI CIRCUITS

MITEC ELECTRONICS LTD.

MITEQ, INC.

MOTOROLA SEMICONDUCTORS

MSE

MU-DEL ELECTRONICS, INC.

NARDA

NORTH HILLS ELECTRONICS, INC.
NURAD, INC.

OAKBURY COMPONENTS

OLEKTRON SYSTEMS, INC.

P.G. ELECTRONICS LTD.

PACIFIC MONOLITHICS

PASCALL ELECTRONICS LTD.
PASTERNACK ENTERPRISES
PENSTOCK INC.

PHILIPS COMPONENTS - DISCRETE PRODUCTS DIV.
PICO PRODUCTS, INC.

POWER SYSTEMS TECHNOLOGY
Q-BIT CORPORATION

RAYTHEON CO., MPTD

REMTRON, INC.

RF PLASMA PRODUCTS

RF POWER LABS INC.

RFD, INC.

RICHARDSON ELECTRONICS, LTD.
RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.
SCIENTIFIC ATLANTA

SIGNAL ONE

TAIYO YUDEN (USA) INC.

TE SYSTEMS

TELEDYNE MICROELECTRONICS
TELEDYNE MICROWAVE

TEST EQUIPMENT CORP.

TRAK MICROWAVE CORP.

TRANS WORLD COMMUNICATIONS INC.
TRONTECH, INC.

UHF ASSOCIATES

VARIAN ASSOC., EIMAC DIV.

VARIAN EIMAC

WATKINS-JOHNSON CO.

WI-COMM ELECTRONICS INC.

WITRON

ZETA LABS

HIGH DYNAMIC RANGE

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
ADAMS-RUSSELL SEMICONDUCTCR CENTER
ADVANCED MILLIWAVE LABS
AMPLICA INC.

APPLIED SPECIALTIES, INC.
ARMATEK

AVANTEK, INC.

BRIGHTLINE CORP.

CALIFORNIA AMPLIFIER, INC.
CASTLE MICROWAVE
CELERITEK, INC.

EATON AIL DIV.

ELECTRONIC RESOURCES INC.
ESCO ASSOC.

FG ENGINEERING CO.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
I TS ELECTRONICS

JANEL LABORATORIES, INC.
LOCUS INC.

LUCAS EPSCO INC.

LUNAR INDUSTRIES, INC.
MARLOW ELECTRONICS LTD.
MICROWAVE SOLUTIONS INC.
MINI CIRCUITS

MITEQ, INC.

NARDA

NORTH HILLS ELECTRONICS, INC.
OLEKTRON SYSTEMS, INC.
OMEGA MICROWAVE, INC.

P.G. ELECTRONICS LTD.

PACIFIC MONOLITHICS
PENSTOCK INC.

PHOENIX MICROWAVE CORP.
POWER SYSTEMS TECHNOLOGY
Q-BIT CORPORATION

RDL, INC.

REACTION INSTRUMENTS, INC.
RHG ELECTRONICS LABORATORY
SIGNAL ONE

SPREAD SPECTRUM SCIENCES
STEINBRECHER CORP.

TE SYSTEMS

TELE-TECH CORP.

TELEDYNE MICROELECTRONICS
TEST EQUIPMENT CORP.

TIW SYSTEMS, INC.

TRM INC.

TRONTECH, INC.

VARIAN RF SUBSYSTEMS DIV.
VIEWSONICS
WATKINS-JOHNSON CO.
WI-COMM ELECTRONICS INC.

FREQUENCY
CONVERTERS

ADAMS-RUSSELL, SURVEILLANCE PRODUCTS GROUP

AEL DEFENSE CORP.

ALPHA INDUSTRIES, INC.

ANADIGICS, INC.

ANAREN MICROWAVE INC.

ANGHEL LABORATORIES, INC.

APCOM, INC.

APTRON LABORATORIES, INC.

AVANTEK, INC.

AVCOM OF VIRGINIA

AYDIN VECTOR DIV.

CAIN FORLAW CO.

CALIFORNIA AMPLIFIER, INC.

CALIFORNIA EASTERN LABORATORIES

CASTLE MICROWAVE

CONDOR SYSTEMS

CORVUS MICROWAVE, INC.

DAJEM TECHNOLOGY CO.

DATEL, INC.

ELECTRO RENT CORPORATION

ESCO ASSOC.

FEI MICROWAVE

FERRETEC, INC.

FG ENGINEERING CO

FREQUENCY SOURCES, INC.

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS DIV.

I TS ELECTRONICS

JANEL LABORATORIES, INC.

JCA TECHNOLOGY INC.

L & M ENGINEERING SOUTH

LECTRONIC RESEARCH LABS
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LNR COMMUNICATIONS, INC.

LOCUS INC.

LORCH ELECTRONICS DIV. OF VERNITRON CORP.
LUCAS ZETA, INC.

LUNAR INDUSTRIES, INC

M/A-COM, ACTIVE ASSEMBLIES DIV.
MAGNUM MICROWAVE CORP.
MARCH MICROWAVE LTD.
MICRONICS TECHNOLOGY

MINI CIRCUITS

MITEQ, INC.

MSE

MU-DEL ELECTRONICS, INC.

NARDA

NORSAL INDUSTRIES INC.

PACIFIC MONOLITHICS

PACIFIC RESEARCH AND DEVELOPMENT
PENTEK, INC.

PICO PRODUCTS, INC

PULSAR MICROWAVE CORP
QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.
RADAR TECH. INC.

RAMAR COMMUNICATIONS, INC.
RAYTHEON CO., MPTD

REACTION INSTRUMENTS, INC.
REMEC

RFD, INC.

RHG ELECTRONICS LABORATORY
SPREAD SPECTRUM SCIENCES
STEINBRECHER CORP

SYSTRON DONNER CORP., MICROWAVE DiV.
TAMPA MICROWAVE

TEKTRON MICRO ELECTRONICS INC.
TELE-TECH CORP

TELEDYNE MICROELECTRONICS
TELEDYNE MICROWAVE

TELEMUS ELECTRONIC SYSTEMS
TEST EQUIPMENT CORP.

TIME MICROWAVE

TRAK MICROWAVE CORP.
TRILITHIC/TEXSCAN

VORTEX MICROWAVE CORP
WATKINS-JOHNSON CO

WESTERN MICROWAVE INC

FREQUENCY
SYNTHESIZERS

A & A ENGINEERING

A.R.F. PRODUCTS, INC

ADVANCED COMMUNICATIONS SYSTEMS, INC.

ANAREN MICROWAVE INC.

ANGHEL LABORATORIES, INC.

APCOM, INC.

AUSTRON INC

AVANTEK, INC.

BRIMROSE CORP

CALIFORNIA EASTERN LABORATORIES

CASTLE MICROWAVE

COMDEL

COMMUNICATION TECHNIQUES, INC.

COMSTRON CORP

CORVUS MICROWAVE, INC

DAJEM TECHNOLOGY CO.

DIGITAL RF SOLUTIONS

ELECTRO RENT CORPORATION

EQUITABLE/RENTELCO CORP.

ESCO ASSOC.

FERRETEC, INC.

FG ENGINEERING CO.

FREQUENCY ELECTRONICS

FREQUENCY SOURCES, INC

GAMMA MICROWAVE

GENERAL SERVICES ENGINEERING, INC

HARRIS SEMICONDUCTOR

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS DIV.

RF Design

For More Information,
please see our
ad on page 8

Subsidiary of GM Hughes Electronics

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

I L C DATA DEVICE CORP
INTERNATIONAL MICROCIRCUITS, INC
JOHN FLUKE MFG. CO. INC.

L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS

LNR COMMUNICATICONS, INC.

LUCAS ZETA, INC.

LUFF RESEARCH

M-TRON INDUSTRIES INC.

M/A-COM COMPONENTS MARKETING,INC
M/A-COM, ACTIVE ASSEMBLIES Div.
MARLOW ELECTRONICS LTD.

MICRO PRECISION TECH. INC.
MICRONICS TECHNOLOGY

MIRAGE SYSTEMS

MITEQ, INC.

MOTOROLA SEMICONDUCTORS
MU-DEL ELECTRONICS, INC

NARDA

NOISE COM INC.

OAKBURY COMPONENTS

PACIFIC RESEARCH AND DEVELOPMENT
PENTEK, INC.

PLESSEY SEMICONDUCTORS
PROGRAMMED TEST SOURCES, INC.
QUALCOMM, INC.

RACAL-DANA INSTRUMENTS, INC.
RAMAR COMMUNICATIONS, INC
REMTRON, INC.

RF MONOLITHICS INC.

RF PROTOTYPE SYSTEMS

RFD, INC

ROHDE AND SCHWARZ GMBH CO
SCIENTIFIC ATLANTA

SCITEQ ELECTRONICS, INC.

SIGNAL ONE

SPREAD SPECTRUM SCIENCES
STANFORD TELECOMMUNICATIONS, INC.
STEINBRECHER CORP.

SYNTEST CORP.

SYSTRON DONNER CORP., MICROWAVE DIV.
SYSTRON DONNER INSTRUMENT DIV.
TALBOT TECHNOLOGY (T-TECH) CORP.
TECHTROL CYCLONETICS, INC
TEKTRON MICRO ELECTRONICS INC.
TELE-TECH CORP.

TELEDYNE MICROELECTRONICS
TELEMUS ELECTRONIC SYSTEMS INC
TEST EQUIPMENT CORP

TONY CHAPMAN ELECTRONICS LTD.
TRAK MICROWAVE CORP.
WATKINS-JOHNSON CO

WAVETEK SAN DIEGO, INC.

WILTRON CO

ZETA LABS

MOTION/PROXIMITY
SENSORS

A.R.F. PRODUCTS, INC
ALPHA INDUSTRIES, INC.
DAJEM TECHNOLOGY CO.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS Div.

MAGNAVOX ADVANCED PRODUCTS
MEGADYNE CORP.

NAMCO CONTROLS

PLESSEY RESEARCH & TECHNOLOGY
SIGNATURE DESIGNS

TELSOR CORP

RECEIVERS

A.R.F. PRODUCTS, INC.

AACOM DIVISION OF DATUM, INC

ADAMS RUSSELL, COMMUNICATIONS PROGRAMS
AEL DEFENSE CORP.

AMERICAN LASER SYSTEMS, INC

...A FEW MORE

Stk T 0

vDs-3

VDS-3A/VME

MultiGen/pc 8 | 0.1 {-50(-135|<1

vDs-15 16 } 0.1 |-50 |-135].5
vDs-8 8 | 0.1 {1-60 [-140 .5
ADS-232 300{<0.2{40 |[-110].05
ADS-332 1801<0.1}1-45 {-115] .05

vDps-3125vME {110 <1 [40 |-110.15

vDS-3000 32{70m |-45 |-115|.07

vDs-3050vME | 35| <5 |48 |-115].07

vDS-3000A/vME| 15| Im |45 |-115].07

vDs-3001A/vME| 30{1/16 45 |-110(.07

Sciteq DDS products exploit bipolar,
CMOS, and GaAs ASICs to create a
broad menu of system design
opportunities that include superfast
switching, fine steps, excellent phase
noise, and advanced modulation.

Phase continuous switching and fine
steps make the DDS an optimum MSK
source. Digital ON/OFF switching
(>100dB isolation), discrete FM, and
high-resolution phase modulation, all
combine to support many aggressive
modulation and signalcontrol schemes.

VME, Cambion, IBM-PC, chassis,
module and other formats are
available, andthe newestconfiguration
is a GaAs DDS on a hybrid of a few
square inches. Many Sciteq DDS
designs are available in combination
with PLL or mix/filter (direct-analog) to
extend bandwidth and improve
spectral purity.

SCITEQ - "

more DDS options! ' A
8401 AERO DRIVE
SAN DIEGO, CA 92123 4

\I
619-292-0500 §unﬂ\
FAX 619-292-9120 ¢ N




systems blocks and subassemblies

ANADIGICS, INC.

ANDERSEN LABORATORIES

ANGHEL LABORATORIES, INC.

APCOM, INC.

APPLIED RESEARCH PRODUCTS OF
SERVO CORP OF AMERICA

APTRON LABORATORIES, INC.

AUSTRON INC.

AVCOM OF VIRGINIA

AYDIN VECTOR DIV.

BELLSONICS INC.

CALIFORNIA AMPLIFIER, INC.

CARDION ELECTRONICS

CASTLE MICROWAVE

COMMUNITRONICS

COMSTRON CORP.

CONDOR SYSTEMS

CORVUS MICROWAVE, INC.

CUBIC COMMUNICATIONS, INC.

DAJEM TECHNOLOGY CO.

EF JOHNSON

ELECTRO RENT CORPORATION

ELECTRONIC EQUIPMENT BANK

EPSILON LAMBDA ELECTRONICS CORP

ERBTEC ENGINEERING INC.

FERRETEC, INC.

FG ENGINEERING CO.

FREQUENCY SOURCES, INC.

GENERAL SERVICES ENGINEERING, INC.

GEOTEL DEVELOPMENT CO.

HARRIS RF COMMUNICATIONS

HDS, INC.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

INTECH INC.

INTERAD LTD.

INTERNATIONAL MICROWAVE CORP.

JCA TECHNOLOGY INC.

L & M ENGINEERING SOUTH

LASER DIODE INC.

LECTRONIC RESEARCH LABS

LNR COMMUNICATIONS, INC.

LORCH ELECTRONICS DIV. OF VERNITRON CORP.

Transmitter and Receiver Modules

Finally. . . Radio data products
that aren't hand-me-downs.

Not all radio data devices are created
equal. Most are ‘hand-me-downs'—con-
ventional voice radios adapted for use with
data. Repco radios are designed specifi-
cally to handle data. There's a big differ-
ence.

We know. We've been in the radio busi-
ness for more than 26 years. We offer a wide
range of products designed to handie
data—transmitter and receiver links, radio
modems (1o 9600 bps). monitoring and con-
trol systems, etc.

Repco is the Industry leader in radio data
devices. Call a Repco RF Data Specialist toll
free today and put radio to work for you.

Repco

REPCO, INCORPORATED
2421 N. Orange Blossom Trail » Orlando, Florida 32804

1-800-950-5633
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LUCAS-WEINSCHEL INC.

LUNAR INDUSTRIES, INC.

M/A-COM COMPONENTS MARKETING,INC
MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD.
MEGADYNE CORP.

MERET INC.

MICRO-TEL, DIV. OF ADAMS RUSSELL
MICROWAVE MODULES & DEVICES
MITEQ, INC.

NAMCO CONTROLS

NEULINK

NOISE COM INC.

NORTHERN SCIENTIFIC LABS
NURAD, INC.

PACIFIC MONOLITHICS

PACIFIC RESEARCH AND DEVELOPMENT
PASCALL ELECTRONICS LTD.

PICO PRODUCTS, INC.

PLESSEY SEMICONDUCTORS
PRECISION STANDARD TIME, INC.
PREMIER MICROWAVE CORP.

RADAR TECH. INC.

REACTION INSTRUMENTS, INC.
REMTRON, INC.

REPCO INC.

RF MONOLITHICS INC.

RFD, INC.

RHG ELECTRONICS LABORATORY
ROHDE AND SCHWARZ GMBH CO
ROSS ENGINEERING CORP
SCIENTIFIC ATLANTA

SCIENTIFIC COMMUNICATIONS
SIGNAL ONE

SIGNATURE DESIGNS

SPREAD SPECTRUM SCIENCES
STANFORD TELECOMMUNICATIONS, INC.
STEINBRECHER CORP

SYSTRON DONNER CORP., MICROWAVE DIV.

TECH COMM. INC.

TELE-TECH CORP.

TELEDYNE MICROELECTRONICS
TELEDYNE MICROWAVE

TELEMUS ELECTRONIC SYSTEMS INC.
TEST EQUIPMENT CORP

TONY CHAPMAN ELECTRONICS LTD.
TRAK MICROWAVE CORP

TRANS WORLD COMMUNICATIONS INC.
UHF ASSOCIATES

VITRO SERVICES CORP
WATKINS-JOHNSON CO.

WILMANCO

XETRON CORP.

ZETA LABS

RF MODEMS

AACOM DIVISION OF DATUM, INC.
CODEX

COMMUNITRONICS

DAJEM TECHNOLOGY CO.

EF JOHNSON

ELECTRO RENT CORPORATION

FG ENGINEERING CO.

GEOTEL DEVELOPMENT CO.
HARRIS RF COMMUNICATIONS
LUNAR INDUSTRIES, INC.

M-TRON INDUSTRIES INC.

MIDIAN ELECTRONICS

MITEQ, INC.

MONICOR ELECTRONIC CORP
MOTOROLA SEMICONDUCTORS
NAMCO CONTROLS

QUALCOMM, INC.

REMTRON, INC.

REPCO INC.

RHG ELECTRONICS LABORATORY
SIGNATURE DESIGNS

SPREAD SPECTRUM SCIENCES
STANFORD TELECOMMUNICATIONS, INC.
TEKTRON MICRO ELECTRONICS INC.
TELE-TECH CORP,

TELEMETRY TECHNOLOGIES, INC.
TEST EQUIPMENT CORP.

TRANS WORLD COMMUNICATIONS INC.
ZETA LABS

TONE ENCODERS/
DECODERS

A & A ENGINEERING

A.R.F. PRODUCTS, INC.

ADVANCED COMMUNICATIONS SYSTEMS, INC.

APPLIED RESEARCH PRODUCTS OF
SERVO CORP OF AMERICA

AYDIN VECTOR DIV,

DAJEM TECHNOLOGY CO.

ELECTRO RENT CORPORATION

EON INSTRUMENTATION, INC.

FG ENGINEERING CO

HDS, INC.

M-TRON INDUSTRIES INC.

MIDIAN ELECTRONICS

NORCOMM CORP.

OAKBURY COMPONENTS

PALOMAR ENGINEERS

PICO PRODUCTS, INC.

PLESSEY SEMICONDUCTORS

REMTRON, INC.

SELECTONE CORP.

SIGNATURE DESIGNS

TRANSMITTERS

A & A ENGINEERING

A.R.F. PRODUCTS, INC.

AACOM DIVISION OF DATUM, INC

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.

AMERICAN LASER SYSTEMS, INC.

ANGHEL LABORATORIES, INC.

APPLIED RESEARCH PRODUCTS OF
SERVO CORP OF AMERICA

APTRON LABORATORIES, INC.

AYDIN VECTOR DIV.

BRIMROSE CORP.

CARDION ELECTRONICS

COMARK COMMUNICATIONS, INC

COMMUNITRONICS

CORVUS MICROWAVE, INC.

DAJEM TECHNOLOGY CO.

EF JOHNSON

EHRHORN TECHNOLOGICAL OPE3ATIONS, INC.

ELECTRO RENT CORPORATION

EPSILON LAMBDA ELECTRONICS CORP.

ERBTEC ENGINEERING INC

FG ENGINEERING CO.

FREQUENCY SOURCES, INC.

GENERAL SERVICES ENGINEERING, INC.

GEOTEL DEVELOPMENT CO.

HARRIS RF COMMUNICATIONS

HDS, INC.

HENRY RADIO INC.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS Div.

INSTRUMENTS FOR INDUSTRY, INC.

INTECH INC.

INTERAD LTD.

INTERNATIONAL MICROWAVE CORP.

KAPTRON INC.

L & M ENGINEERING SOUTH

LASER DIODE INC.

LUNAR INDUSTRIES, INC.

M/A-COM COMPONENTS MARKETING,INC

M/A-COM MPD, INC.

MCL INC.

MERET INC.

MICROWAVE MODULES & DEVICES

MICROWAVE SEMICONDUCTOR CORP.

MITEQ, INC.

NEULINK

NURAD, INC.

ORIEL CORP.

PACIFIC MONOLITHICS

POWER SYSTEMS TECHNOLOGY

PREMIER MICROWAVE CORP.

REMTRON, INC

REPCO INC.

RF MONOLITHICS INC.

RF PLASMA PRODUCTS

RFD, INC.

RHG ELECTRONICS LABORATORY

ROSS ENGINEERING CORP.

SIGNAL ONE

SIGNATURE DESIGNS

SPREAD SPECTRUM SCIENCES

STEINBRECHER CORP

SYSTRON DONNER CORP., MICROWAVE DIV.

TEKTRON MICRO ELECTRONICS INC.
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This art is also functional. We begin with proven designs, use the
highest quality materials and complete the picture with the latest
manufacturing techniques. For 15 years this attention to detail has
enabled industry and government to rely on A.H. Systems for the finest
EMI test antennas and site hardware.

We offer a complete line of equipment to let you easily perform
FCC/MIL-STD/VDE and TEMPEST testing. Our antennas and probes
cover frequencies from 20Hz to 18GHz. Each comes with individual
antenna factor and gain calibrations using ANSI, SAE, and NBS stan-
dard procedures performed on equipment traceable to the NBS.

See how precision equipment can brighten your testing picture.

Why pay more? Why wait 30-90 days when you
want to test now? We can generally ship your
order the day it is received.

A.H. Systems
9710 Cozycroft Ave., Chatsworth, CA 91311
Phone: (818) 998-0223 Fax: (818) 998-6892

Telex: 182640 C?

SYSTEMS
T




fransmission components

TELE-TECH CORP.

TELEDYNE MICROELECTRONICS

TEST EQUIPMENT CORP.

TRANS WORLD COMMUNICATIONS INC.
UHF ASSOCIATES

VENTRONICS

VITRO SERVICES CORP.

XETRON CORP.

WITRON

TRANSMISSION
COMPONENTS

ANTENNAS
HF

AEL DEFENSE CORP.

AMPLIFIER RESEARCH

ANDREW CORP.

ASTRON CORPORATION

BARKER & WILLIAMSON
CENTURION INTL INC.

CHILDS CORP.

CUSHCRAFT CORP.

DAJEM TECHNOLOGY CO.
DAYTON-GRANGER, INC.

DYMA ENGINEERING

ELECTRONIC EQUIPMENT BANK
FLAM & RUSSELL, INC.

HARRIS RF COMMUNICATIONS
INLINE COMPONENTS, INC.
INSTRUMENTS FOR INDUSTRY, INC.
JAMES MILLEN ELECTRONICS
KILO TEC

L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS
LOGIMETRICS, INC.

MICROWAVE DESIGN & MFG. (MDM)
PRECISION STANDARD TIME, INC.
RF PRODUCTS, INC.

ROHDE AND SCHWARZ GMBH CO
SHOKAI FAR EAST LTD.
SIGNATURE ANTENNA

SINCLAIR RADIO LABS INC.
SNYDER COMMUNICATIONS CORP.
SURPLUS SALES OF NEBRASKA
TECH COMM. INC.

TEST EQUIPMENT CORP.

TONY CHAPMAN ELECTRONICS LTD.
TRANS WORLD COMMUNICATIONS INC.
WATKINS-JOHNSON CO.

VHF

A.H. SYSTEMS, INC.

ADAMS RUSSELL ELECTRONICS CO., INC.

AEL DEFENSE CORP.

ALPHA INDUSTRIES, INC.
AMPLIFIER RESEARCH
ANDREW CORP

ANTENNA SPECIALISTS CO., THE
ASTRON CORPORATION
CENTURION INTL INC.

CHILDS CORP.

COMAD COMMUNICATIONS LTD.
CUBIC DEFENSE, INC.
CUSHCRAFT CORP.

DAJEM TECHNOLOGY CO.
DAYTON-GRANGER, INC.
DECIBEL PRODUCTS, INC.
DIELECTRIC COMMUNICATIONS
DYMA ENGINEERING
ELECTRONIC EQUIPMENT BANK
FG ENGINEERING CO.

FLAM & RUSSELL, INC.

G.C. ELECTRONICS CO.

HARRIS RF COMMUNICATIONS
{INSTRUMENTS FOR INDUSTRY, INC.
INTERAD LTD.

JAMES MILLEN ELECTRONICS
JOSEPH ELECTRONICS INC.
KILO TEC

L & M ENGINEERING SOUTH
LARSEN ELECTRONICS, INC.
LECTRONIC RESEARCH LABS
LOGIMETRICS, INC.
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LUNAR INDUSTRIES, INC.

MICRO COMMUNICATIONS, INC.
MICROWAVE DESIGN & MFG. (MDM)
MICROWAVE TECHNIQUES
RADIATION SYSTEMS, INC.,

MARK ANTENNAS DIVISION
ROHDE AND SCHWARZ GMBH CO
SCALA ELECTRONIC CORP.
SCIENTIFIC RESEARCH LABS
SENSOR SYSTEMS, INC.

SHOKAI FAR EAST LTD.

SIMPLICITY TOOL CO.

SINCLAIR RADIO LABS INC.
SNYDER COMMUNICATIONS CORP.
TECH COMM. INC.

TECOM

TELEWAVE INC.

TEST EQUIPMENT CORP.

TIL-TEK LTD.

TONY CHAPMAN ELECTRONICS LTD.
TRANSCO PRODUCTS, INC.
WATKINS-JOHNSON CO.

UHF

A.H. SYSTEMS, INC.

ADAMS RUSSELL ELECTRONICS CO., INC.
AEL DEFENSE CORP.

ALPHA INDUSTRIES, INC.
AMPHENOL RF/MICROWAVE OPERATIONS
AMPLIFIER RESEARCH

ANDREW CORP.

ANTENNA SPECIALISTS CO., THE
ASTRON CORPORATION
CENTURION INTL INC.

CHILDS CORP.

COMAD COMMUNICATIONS LTD.
CUBIC DEFENSE, INC.

CUSHCRAFT CORP.

DAJEM TECHNOLOGY CO.

DATRON SYSTEMS
DAYTON-GRANGER, INC.

DECIBEL PRODUCTS, INC.
DIELECTRIC COMMUNICATIONS
DYMA ENGINEERING

ELECTRONIC EQUIPMENT BANK
FG ENGINEERING CO.

FLAM & RUSSELL, INC.

G.C. ELECTRONICS CO.
INSTRUMENTS FOR INDUSTRY, INC.
INTERAD LTD.

JOSEPH ELECTRONICS INC.

KILO TEC

L & M ENGINEERING SOUTH
LARSEN ELECTRONICS, INC.
LECTRONIC RESEARCH LABS
LOGIMETRICS, INC.

LUNAR INDUSTRIES, INC.

MICRO COMMUNICATIONS, INC.
MICROWAVE DESIGN & MFG. (MDM)
MICROWAVE TECHNIQUES

ONEIDA ELECTRONIC MFG CO. INC.
PACIFIC MONOLITHICS

RADIATION SYSTEMS, INC.,

MARK ANTENNAS DIVISION
ROHDE AND SCHWARZ GMBH CO
SCALA ELECTRONIC CORP.
SCIENTIFIC ATLANTA
SCIENTIFIC RESEARCH LABS
SENSOR SYSTEMS, INC.

SHOKAI FAR EAST LTD.

SIMPLICITY TOOL CO.

SINCLAIR RADIO LABS INC.
SNYDER COMMUNICATIONS CORP.
SURPLUS SALES OF NEBRASKA
TECH COMM. INC.

TECOM

TELEWAVE INC.

TEST EQUIPMENT CORP.

TIL-TEK LTD.

TONY CHAPMAN ELECTRONICS LTD.
TRANSCO PRODUCTS, INC.
WATKINS-JOHNSON CO.

EMC/EMI

A.H. SYSTEMS, INC.
ALPHA INDUSTRIES, INC.
AMPLIFIER RESEARCH
ANDREW CORP

C.K. CONSULTANTS, INC.
CAPCON, INC.

EATON AIL DIV.
ELECTRO-MECHANICS CO.,
EQUITABLE/RENTELCO CORP.
HEWLETT-PACKARD CO.
INSTRUMENTS FOR INDUSTRY, INC.
LECTRONIC RESEARCH LABS
MAGNETIC RADIATION LABORATORIES, INC.
MICROWAVE DESIGN & MFG. (MDM)
RADIOMETRICS CORP.
RADIOMETRICS MIDWEST CORP.
ROHDE AND SCHWARZ GMBH CO
SCHAFFNER EMC, INC.

SHOKAI FAR EAST LTD.

SIMPLICITY TOOL CO.

TEST EQUIPMENT CORP.

TIL-TEK LTD.

TONY CHAPMAN ELECTRONICS LTD.
WATKINS-JOHNSON CO.

BROADBAND

ADAMS RUSSELL ELECTRONICS CO., INC.

AEL DEFENSE CORP.

ALPHA INDUSTRIES, INC.

ALPHA PRODUCTS

AMPLIFIER RESEARCH

ANAREN MICROWAVE INC.

ANDREW CORP.

ASTRON CORPORATION

CASTLE MICROWAVE

CENTURION INTL INC.

CHILDS CORP.

COMAD COMMUNICATIONS LTO.

CONDOR SYSTEMS

CUBIC DEFENSE, INC.

CUSHCRAFT CORP.

DAJEM TECHNOLOGY CO.

DAYTON-GRANGER, INC.

DECIBEL PRODUCTS, INC.

DYMA ENGINEERING

ELECTRONIC EQUIPMENT BANK

HY GAIN

INLINE COMPONENTS, INC.

INSTRUMENTS FOR INDUSTRY, INC.

JOSEPH ELECTRONICS INC.

L & M ENGINEERING SOUTH

LECTRONIC RESEARCH LABS

LOGIMETRICS, INC.

MICRO COMMUNICATIONS, INC.

MICROFLECT CO., INC.

MICROWAVE DESIGN & MFG. (MDM)

NURAD, INC.

O.K. INDUSTRIES INC.

OLEKTRON CORP

PREMIER MICROWAVE CORP.

RADIATION SYSTEMS, INC.,
MARK ANTENNAS DIVISION

RADIOMETRICS MIDWEST CORP.

ROHDE AND SCHWARZ GMBH CC

SCALA ELECTRONIC CORP.

SENSOR SYSTEMS, INC.

SHOKAI FAR EAST LTD.

SIMPLICITY TOOL CO.

SINCLAIR RADIO LABS INC.

SNYDER COMMUNICATIONS CORP

SUNAIR ELECTRONICS

SURPLUS SALES OF NEBRASKA

TECOM

TELEDYNE RYAN

TEST EQUIPMENT CORP.

TIL-TEK LTD.

TIW SYSTEMS, INC.

TONY CHAPMAN ELECTRONICS LTD.

TRANSCO PRODUCTS, INC.

WATKINS-JOHNSON CO.

ANTENNA
POSITIONERS

A.H, SYSTEMS, INC.
ANDREW CORP.

C.K. CONSULTANTS, INC.
CONDOR SYSTEMS
DATRON SYSTEMS

DYMA ENGINEERING
DYNETIC SYSTEMS CO.
ELECTRO-MECHANICS CO.,
FG ENGINEERING CO.
FLAM & RUSSELL, INC.
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For More Information,
please see our
ad on page 8

Subsidiary of GM Hughes Electronics

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

LECTRONIC RESEARCH LABS

NURAD, INC.

OAKBURY COMPONENTS

ROHDE AND SCHWARZ GMBH CO
ROTATING PRECISION MECHANISMS, INC.
SCIENTIFIC ATLANTA

TIW SYSTEMS, INC.

VITRO SERVICES CORP.
WATKINS-JOHNSON CO.

ATTENUATORS
COAXIAL

ACCUTEST INSTRUMENTS INC.

AIRTRON CORP.

ALAN INDUSTRIES, INC.

APPLIED RESEARCH PRODUCTS OF
SERVO CORP OF AMERICA

APPLIED SPECIALTIES, INC.

AVA ELECTRONICS CORP.

BARTH ELECTRONICS, INC.

BIRD ELECTRONIC CORP

CAIN FORLAW CO.

CALREP

CASTLE MICROWAVE

COAXIAL COMPONENTS CORP.

COMPAC DEVELOPMENT CORP.

DAICO INDUSTRIES

DAJEM TECHNOLOGY CO.

ELCOM SYSTEMS INC.

ELECTRO IMPULSE LABORATORY, INC.

ELECTRO RENT CORPORATION

ELECTRONIC RESOURCES INC.

EMC TECHNOLOGY, INC.

EQUITABLE/RENTELCO CORP.

ESCO ASSOC.

GENERAL MICROWAVE CORP.

GILBERT ENGINEERING

HAMEG INC.

HARRIS CORP./GSSD/PRD INSTRUMENTS

HEWLETT-PACKARD CO., COMPONENTS

HEWLETT-PACKARD CO.

HUBER & SUHNER INC.

HUBER AND SUHNER AG

INMET CORP.

JFW INDUSTRIES, INC.

KAY ELEMETRICS CORP.

KDI/TRIANGLE ELECTRONICS, INC.

LECTRONIC RESEARCH LABS

LORCH ELECTRONICS DIV. OF VERNITRON CORP.

LUCAS-WEINSCHEL INC.

M/A-COM COMPONENTS MARKETING,INC

M/A-COM MICROWAVE CIRCUITS

M/A-COM OMNI SPECTRA

MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD.

MARSHALL ELECTRONICS

MATRIX SYSTEMS CORP.

MERRIMAC INDUSTRIES, INC.

MICON, INC.

MICRO COAX COMPONENTS, INC.

MICROLAB/FXR

MICROWAVE TECHNIQUES

MIDISCO

MIDWEST MICROWAVE INC.

MINI CIRCUITS

MU-DEL ELECTRONICS, INC.

RF Design

NEMAL ELECTRONICS INTERNATIONAL
NORTH HILLS ELECTRONICS, INC.
PASCALL ELECTRONICS LTD.
PASTERNACK ENTERPRISES
PENSTOCK INC.

PICO PRODUCTS, INC

PICOSECOND PULSE LABS, INC.
R.F. INDUSTRIES

RFDC INC.

RLC ELECTRONICS, INC.

ROHDE AND SCHWARZ GMBH CO
SAGE LABORATORIES, INC.
SCIENTIFIC ATLANTA

SHOKAI FAR EAST LTD.

SURPLUS SALES OF NEBRASKA
SYNERGY MICROWAVE CORP
SYSTRON DONNER CORP., MICROWAVE DIV.
TELONIC BERKELEY, INC.

TEST EQUIPMENT CORP.

TEST PROBES, INC.

TONY CHAPMAN ELECTRONICS LTO.
TRILITHIC/TEXSCAN

TROMPETER ELECTRONICS
TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS
VIEWSONICS

WAVELINE INC.

WAVETEK RF PRODUCTS, INC.
WILTRON CO.

PC MOUNT

ALAN INDUSTRIES, INC.
APPLIED SPECIALTIES, INC.
CAIN FORLAW CO

DAICO INDUSTRIES

ELCOM SYSTEMS INC.
ELECTRONIC RESOURCES INC.
EMC TECHNOLOGY, INC.

ION BEAM MILLING, INC.

JFW INDUSTRIES, INC.
KDITRIANGLE ELECTRONICS, INC.
LECTRONIC RESEARCH LABS

LORCH ELECTRONICS DiV. OF VERNITRON CORP.

MERRIMAC INDUSTRIES, INC
MINICIRCUITS

OAKBURY COMPONENTS
PACIFIC MONOLITHICS
PENSTOCK INC.

RCD COMPONENTS INC.
REMEC

RLC ELECTRONICS, INC.
SALISBURY ENGINEERING INC.
SHOKAI FAR EAST LTD.
SURPLUS SALES OF NEBRASKA
SYNERGY MICROWAVE CORP.
TELE-TECH CORP

TELONIC BERKELEY, INC.
TEST EQUIPMENT CORP.
TRILITHIC/TEXSCAN

WAVETEK RF PRODUCTS, INC.

PIN

ALPHA INDUSTRIES, INC.
AMERICAN MICROWAVE CORP.
AMPLIFONIX, INC.

ANAREN MICROWAVE INC.
APPLIED SPECIALTIES, INC.

AYDIN VECTOR DIV.

CAIN FORLAW CO.

CASTLE MICROWAVE

COUGAR COMPONENTS

DAICO INDUSTRIES

DAJEM TECHNOLOGY CO.

EATON CORP. MICROWAVE PRODUCTS DIV.
ELECTRONIC RESOURCES INC.
EMC TECHNOLOGY, INC.
GENERAL MICROWAVE CORP.
HEWLETT-PACKARD CO.

JCA TECHNOLOGY INC.

JFW INDUSTRIES, INC.
KDI/TRIANGLE ELECTRONICS, INC.
LECTRONIC RESEARCH LABS

LORCH ELECTRONICS DIV. OF VERNITRON CORP.

M/A-COM COMPONENTS MARKETING,INC
M/A-COM MICROWAVE CIRCUITS
MERRIMAC INDUSTRIES, INC.
MINICIRCUITS

MITEQ, INC.

NORSAL INDUSTRIES INC.

OAKBURY COMPONENTS

OLEKTRON SYSTEMS, INC.
OPTIMAX, INC

PASCALL ELECTRONICS LTD.
PENSTOCK INC.

PHOENIX MICROWAVE CORP.
PLANAR MICROWAVE, A RAYTHEON CO.
QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.
REMEC

RLC ELECTRONICS, INC.

ROBINSON LABS

SDI MICROWAVE INC.

SHOKAI FAR EAST LTD.

SYNERGY MICROWAVE CORP.
TEKTRON MICRO ELECTRONICS INC.
TELE-TECH CORP.

TEST EQUIPMENT CORP.

TONY CHAPMAN ELECTRONICS LTD.
UNITRODE

VENTRONICS MICROWAVE CORP.
VORTEX MICROWAVE CORP.
WATKINS-JOHNSON CO.

VARIABLE

ACCUTEST INSTRUMENTS INC.
ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
AEROWAVE INC.
AIRTRON CORP.
ALAN INDUSTRIES, INC.
ALPHA INDUSTRIES, INC.
AMPLIFONIX, INC.
ANAREN MICROWAVE INC.
APOLLO MICROWAVES LTD.
APPLIED SPECIALTIES, INC.
BIRD ELECTRONIC CORP.
CAIN FORLAW CO.
CASTLE MICROWAVE
DAICO INDUSTRIES
DAJEM TECHNOLOGY CO.
ELECTRONIC RESOURCES INC.
EMC TECHNOLOGY, INC.
GAMMA-F CORP.
GENERAL MICROWAVE CORP.
HARRIS CORP./GSSD/PRD INSTRUMENTS
HEWLETT-PACKARD,
MICROWAVE SEMICONDUCTOR DIV.
HEWLETT-PACKARD CO.
HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
JFW INDUSTRIES, INC.
KAY ELEMETRICS CORP.
KDI/TRIANGLE ELECTRONICS, INC.
LECTRONIC RESEARCH LABS
LORCH ELECTRONICS DIV. OF VERNITRON CORP.
LUCAS-WEINSCHEL INC.
M/A-COM COMPONENTS MARKETING,INC
M/A-COM MICROWAVE CIRCUITS
MARCH MICROWAVE LTD
MARLOW ELECTRONICS LTD.
MERRIMAC INDUSTRIES, INC.
MICON, INC.
MICROLAB/FXR
MICROWAVE TECHNIQUES
MITEC ELECTRONICS LTD.
NARDA MICROWAVE CORP.
NORSAL INDUSTRIES INC.
OLEKTRON SYSTEMS, INC.
OPTIMAX, INC
PACIFIC MONOLITHICS
PASCALL ELECTRONICS LTD.
PASTERNACK ENTERPRISES
PENSTOCK INC.
QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.
RAYTHEON CO., MPTD
REMEC
RLC ELECTRONICS, INC.
ROHDE AND SCHWARZ GMBH CO
SHOKAI FAR EAST LTD.
SURPLUS SALES OF NEBRASKA
SYNERGY MICROWAVE CORP.
SYSTRON DONNER CORP., MICROWAVE DIV.
TELE-TECH CORP
TELONIC BERKELEY, INC.
TEST EQUIPMENT CORP.
TONY CHAPMAN ELECTRONICS LTD.
TRAK MICROWAVE CORP.
TRILITHIC/TEXSCAN
TUCKER ELECTRONICS
VORTEX MICROWAVE CORP.
WATKINS-JOHNSON CO.
WAVELINE INC.
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ORE

W.L. Gore & Associates, Inc.
Electronic Products

PO Box 9236

Newark, DE 19714-9236
302-368-3700

W.L. Gore & Associates, Inc.
477 East Beautiful Lane
Phoenix, AZ 85044
602-431-0077

a FLEXIBLE INSTRUMENTATION CABLES FOR...
* Metrology ® Production e Field Testing

= SEMI-RIGID COAXIAL CABLES
» DIELECTRIC WAVEGUIDE ASSEMBLIES
» GENERAL PURPOSE MICROWAVE CABLES

PROGRAMMABLE

ACCUTEST INSTRUMENTS INC.
AEROWAVE INC.

AIRTRON CORP.

ALAN INDUSTRIES, INC.

ALPHA INDUSTRIES, INC.

AMERICAN MICROWAVE CORP.

ANGHEL LABORATORIES, INC.

APPLIED SPECIALTIES, INC.

CAIN FORLAW CO.

DAICO INDUSTRIES

DAJEM TECHNOLOGY CO.

ELECTRONIC RESOURCES INC.

EMC TECHNOLOGY, INC.
EQUITABLE/RENTELCO CORP.

GENERAL MICROWAVE CORP.

HARRIS CORP./GSSD/PRD INSTRUMENTS
HEWLETT-PACKARD CO., COMPONENTS
HEWLETT-PACKARD CO.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
JFW INDUSTRIES, INC.

KAY ELEMETRICS CORP.

RF Attenuators
* Rotary

¢ Programmable

e Step

Mail our postcard today for
your free catalog!

Kay Elemetrics Corp
12 Maple Avenue

Pine Brook, NJ 07058
R (201) 227-2000

KDWTRIANGLE ELECTRONICS, INC.

L & M ENGINEERING SOUTH
LECTRONIC RESEARCH LABS
LORCH ELECTRONICS DIV. OF VERNITRON CORP.
LUCAS-WEINSCHEL INC

M/A-COM MICROWAVE CIRCUITS
MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD.
MATRIX SYSTEMS CORP.

MERRIMAC INDUSTRIES, INC.
NARDA MICROWAVE CORP.

NORSAL INDUSTRIES INC.

OPTIMAX, INC

PASCALL ELECTRONICS LTD
PASTERNACK ENTERPRISES
PENSTOCK INC.

QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.
REMEC

RLC ELECTRONICS, INC.

ROHDE AND SCHWARZ GMBH CO
SHOKAI FAR EAST LTD.

TEKTRON MICRO ELECTRONICS INC.
TEKTRONIX, INC.

TELONIC BERKELEY, INC.

TONY CHAPMAN ELECTRONICS LTD.
TRILITHIC/TEXSCAN

TUCKER ELECTRONICS
VENTRONICS MICROWAVE CORP.
WAVETEK RF PRODUCTS, INC.

WILTRON CO.

STEP
ACCUTEST INSTRUMENTS INC.
AIRTRON CORP.

ALAN INDUSTRIES, INC.

ALPHA INDUSTRIES, INC.

AMERICAN MICROWAVE CORP.
AMPLIFONIX, INC.

APPLIED SPECIALTIES, INC

DAICO INDUSTRIES

EATON CORP. MICROWAVE PRODUCTS DIV.

ELECTRO RENT CORPORATION
ELECTRONIC RESOURCES INC.

EMC TECHNOLOGY, INC.
EQUITABLE/RENTELCO CORP.
GENERAL MICROWAVE CORP.
HEWLETT-PACKARD CO.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS Div.
INMET CORP.

JFW INDUSTRIES, INC.

KAY ELEMETRICS CORP.
KDI/TRIANGLE ELECTRONICS, INC.
LECTRONIC RESEARCH LABS
LORCH ELECTRONICS DIV. OF VERNITRON CORP.
LUCAS-WEINSCHEL INC.

M/A-COM MICROWAVE CIRCUITS
MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD.
MICROLAB/FXR

MICROWAVE RESOURCES, INC.
MIDWEST MICROWAVE INC.

NARDA MICROWAVE CORP.

NORSAL INDUSTRIES INC.
OPTIMAX, INC

PENSTOCK INC.

PHOENIX MICROWAVE CORP.

RLC ELECTRONICS, INC.

ROHDE AND SCHWARZ GMBH CO
SHOKAI FAR EAST LTD.

TEKTRON MICRO ELECTRONICS INC.
TELONIC BERKELEY, INC.

TEST EQUIPMENT CORP

TONY CHAPMAN ELECTRONICS LTD.
TRILITHIC/TEXSCAN

TUCKER ELECTRONICS

WAVELINE INC.

WAVETEK RF PRODUCTS, INC.
WILTRON CO.

HIGH POWER

ACCUTEST INSTRUMENTS INC.
ACRIAN, INC.

AEROWAVE INC.

AIRTRON CORP

ALAN INDUSTRIES, INC.

ALPHA INDUSTRIES, INC.

APOLLO MICROWAVES LTD.

BIRD ELECTRONIC CORP.

EMC TECHNOLOGY, INC.
EQUITABLE/RENTELCO CORP
ESCO ASSOC.

HUBER AND SUHNER AG

JFW INDUSTRIES, INC.

KAY ELEMETRICS CORP.
KDWTRIANGLE ELECTRONICS, INC.
LECTRONIC RESEARCH LABS
LUCAS-WEINSCHEL INC.

M/A-COM OMNI SPECTRA
MARLOW ELECTRONICS LTD.
MICON, INC.

MICROLAB/FXR

MICROWAVE RESOURCES, INC.
MICROWAVE TECHNIQUES

MITEC ELECTRONICS LTD.

NARDA MICROWAVE CORP.
PASTERNACK ENTERPRISES
PENSTOCK INC.

POLYMER DESIGN

QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.
RAYTHEON CO., MPTD

RLC ELECTRONICS, INC.

SHOKAI FAR EAST LTD.

TEST EQUIPMENT CORP.

TONY CHAPMAN ELECTRONICS LTD.
TRILITHIC/TEXSCAN INSTRUMENTS

COAXIAL CABLE

ADAMS-RUSSELL ELECTRONICS CO., INC.

AMPHENOL NORTH AMERICA

AMPHENOL RF/MICROWAVE OPERATIONS

ANDREW CORP.

APPLIED SPECIALTIES, INC.

ARROWSMITH SHELBURNE DIV.
(FORMERLY JOSLYN DEFENSE SYSTEMS)

BELDEN WIRE AND CABLE

BI-TRONICS, INC.

BRAND REX CABLE SYSTEMS

BRIM ELECTRONICS, INC.

C & M CORP.

CALREP

CAPCON, INC.

CASTLE MICROWAVE
CERAMSEAL

COAXIAL COMPONENTS CORP.
COAXITUBE CORP.

COMARK COMMUNICATIONS, INC.
CONNECTING DEVICES, INC.
CUSHCRAFT CORP.

DECIBEL PRODUCTS, INC.
DIELECTRIC COMMUNICATIONS
DIELECTRIC SCIENCES

DYMA ENGINEERING
ELECTRONIC RESOURCES INC.
ESCO ASSOC.

FLEXCO MICROWAVE, INC.
FM&T INDUSTRIES, INC.
FREDERICK COMPONENTS
FUSION ELECTRONICS, INC.
G.C. ELECTRONICS CO.
GILBERT ENGINEERING
GLENAIR CORP.

HABIA CABLE

HARBOUR INDUSTRIES, INC.
HAVERHILL CABLE & MFG CORP.
HUBER & SUHNER INC.

HUBER AND SUHNER AG
INMAC

INSULATED WIRE INC.

ITT / SEALECTRO

ITT POMONA ELECTRONICS
ITT SCHADOW INC.

JOSEPH ELECTRONICS INC.
KAMAN INSTRUMENTATION CORP
KILO TEC

LARSEN ELECTRONICS, INC.
LECTRONIC RESEARCH LABS
LUCAS-WEINSCHEL INC.
MADISON CABLE CORP.

MALCO, MICRODOT INC., CONNECTOR
INTERCONNECT SYSTEMS DIV.
MANHATTAN ELEC. CABLE CORP.

MARCH MICROWAVE LTD.
MARSHALL ELECTRONICS
MICRO COAX COMPONENTS, INC.
MIDISCO
NEK CABLE, INC
NEMAL ELECTRONICS INTERNATIONAL
PASCALL ELECTRONICS LTD.
PASTERNACK ENTERPRISES
PENSTOCK INC.
PICO PRODUCTS, INC.
PRECISION TUBE CO. INC.
RADIATION SYSTEMS, INC.,

MARK ANTENNAS DIVISION
RAYCHEM
ROGERS CORP
SCALA ELECTRONIC CORP.
SHOGYO INTL CORP
SHOKAI FAR EAST LTD.
SINCLAIR RADIO LABS INC.
SOLITRON DEVICES, INC. & SOLITRON/MICROWAVE
STORM PRODUCTS CO.
SURPLUS SALES OF NEBRASKA
TELEWAVE INC.
TIMES MICROWAVE SYSTEMS, INC.
TRANSTECHNOLOGY ELECTRONICS
TROMPETER ELECTRONICS
UNITED MICROWAVE PRODUCTS. INC.
VIEWSONICS
W.L. GORE & ASSOCIATES, INC.
WALLINGFORD WIRE & CABLE
WHITTAKER ELECTRONIC RESOURCES
WORLD BUSINESS CORP. INC.

DIRECTIONAL
COUPLERS

ACCUTEST INSTRUMENTS INC.

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
ADAMS RUSSELL ELECTRONICS CO., INC.
AEL DEFENSE CORP.

AEROWAVE INC.

AIRTRON CORP

ALAN INDUSTRIES, INC.

ALPHA INDUSTRIES, INC.






fransmission components

AMERICAN MICROWAVE CORP.
AMPLIFIER RESEARCH

ANAREN MICROWAVE INC.

APOLLO MICROWAVES LTD.
APPLIED SPECIALTIES, INC.

BIRD ELECTRONIC CORP

CAIN FORLAW CO.

CASTLE MICROWAVE

COAXIAL COMPONENTS CORP.
COAXIAL DYNAMICS, INC.

COMAD COMMUNICATIONS LTD.
COMARK COMMUNICATIONS, INC.
CORVUS MICROWAVE, INC.

DAJEM TECHNOLOGY CO.
DECIBEL PRODUCTS, INC.
DENSITRON MICROWAVE LIMITED
DIELECTRIC COMMUNICATIONS
DYMA ENGINEERING

EASTERN MICROWAVE CORP.
ELCOM SYSTEMS INC,
EQUITABLE/RENTELCO CORP.
GAMMA MICROWAVE

GAMMA.-F CORP.

HARRIS CORP./GSSD/PRD INSTRUMENTS
HEWLETT-PACKARD CO.

HUBER & SUHNER INC

HUBER AND SUHNER AG

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
INSTRUMENTS FOR INDUSTRY, INC.
JANEL LABORATORIES, INC
KAPTRON INC.

L & M ENGINEERING SOUTH
LARSEN ELECTRONICS, INC.
LECTRONIC RESEARCH LABS
LORAL MICROWAVE/WAVECOM
LORCH ELECTRONICS DIV. OF VERNITRON CORP.
M/A-COM COMPONENTS MARKETING,INC
M/A-COM OMNI SPECTRA

MAC TECHNOLOGIES

MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD
MAURY MICROWAVE CORP
MERRIMAC INDUSTRIES, INC.
MICON, INC.

MICRO COMMUNICATIONS, INC
MICROLAB/FXR

MICROWAVE DEVICES. INC
MICROWAVE FILTER CO., INC
MICROWAVE RESOURCES, INC.
MICROWAVE TECHNIQUES
MIDISCO

MIDWEST MICROWAVE INC.

MINI CIRCUITS

MITEC ELECTRONICS LTD

NARDA MICROWAVE CORP
NORSAL INDUSTRIES INC

NORTH HILLS ELECTRONICS, INC.
OAKBURY COMPONENTS
OLEKTRON SYSTEMS, INC
PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH)
PASTERNACK ENTERPRISES
PENSTOCK INC.

PICO PRODUCTS, INC

PREMIER MICROWAVE CORP
PULSAR MICROWAVE CORP
QUAL-TECH, DIV OF FLEXCO MICROWAVE INC
REMEC

RF COMPONENTS

ALC ELECTRONICS, INC

AOHDE AND SCHWARZ GMBH CO
SAGE LABORATORIES, INC.
SCIENTIFIC ATLANTA

SHOKAI FAR EAST LTD
SIGNALCRAFTERS, INC

SURPLUS SALES OF NEBRASKA
SYNERGY MICROWAVE CORP
SYSTRON DONNER CORP., MICROWAVE DIV.
TELE-TECH CORP

TEST EQUIPMENT CORP

TONY CHAPMAN ELECTRONICS LTD
TRAK MICROWAVE CORP
TRANSCO PRODUCTS, INC

TRM INC

TUCKER ELECTRONICS

U.S INSTRUMENT RENTALS
VENTRONICS MICROWAVE CORP
VIEWSONICS

VORTEX MICROWAVE CORP
WAVELINE INC.

WERLATONE, INC.

WI-COMM ELECTRONICS INC.
WIDE BAND ENGINEERING CO. INC.
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EQUALIZERS

ALLEN AVIONICS, INC

ALPHA COMPONENTS, INC.

APPLIED SPECIALTIES, INC

COMAD COMMUNICATIONS LTD.

DAJEM TECHNOLOGY CO.

DELTA MICROWAVE INC.

EATON CORP., COMPONENT & SEMICONDUCTOR
ESCO ASSOC.

INMET CORP.

INNOWAVE (AND VIRTECH)

LECTRONIC RESEARCH LABS

M/A-COM OMNI SPECTRA

MARLOW ELECTRONICS LTD.

MATRIX SYSTEMS CORP.

MIDWEST MICROWAVE INC.

NARDA

OPAMP LABS INC.

PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH)
PASTERNACK ENTERPRISES
PENSTOCK INC.

PLANAR MICROWAVE, A RAYTHEON CO.
REMEC

SAGE LABORATORIES, INC.

SALISBURY ENGINEERING INC.

SHOKAI FAR EAST LTD.

SIERRA MICROWAVE TECHNOLOGY
SURPLUS SALES OF NEBRASKA
TELEDYNE MICROWAVE

TONY CHAPMAN ELECTRONICS LTD.
VIEWSONICS

FILTERS
CAVITY

ANTENNA SPECIALISTS CO., THE
APOLLO MICROWAVES LTD.

APPLIED SPECIALTIES, INC.
BELLSONICS INC

CASTLE MICROWAVE

COAXIAL DYNAMICS, INC.

COM DEV

COMAD COMMUNICATIONS LTD.

CQT ELECTRONICS

DADEN ASSOCIATES, INC.

DAJEM TECHNOLOGY CO

DECIBEL PRODUCTS, INC

DELTA MICROWAVE INC.

DIELECTRIC COMMUNICATIONS

DYMA ENGINEERING

EASTERN MICROWAVE CORP
ELECTRO-MECHANICS CO.,

ESCO ASSOC.

F S Y MICROWAVE INC.

GAMMA-F CORP.

GENERAL SERVICES ENGINEERING, INC.
HUBER & SUHNER INC.

HUBER AND SUHNER AG

INTEGRATED MICROWAVE CORPORATION
K & L MICROWAVE, INC.

KDI/TRIANGLE ELECTRONICS, INC.

KW MICROWAVE INC.

L & M ENGINEERING SOUTH

LARK ENGINEERING CQ., DIV. OF BAIER & BAIER INC.
LECTRONIC RESEARCH LABS

LORAL MICROWAVE/WAVECOM

LORCH ELECTRONICS DIV. OF VERNITRON CORP
M/A-COM COMPONENTS MARKETING,INC
M/A-COM LAND MOBILE COMMUNICATIONS
MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD.

MICRO COMMUNICATIONS, INC.
MICROLAB/FXR

MICROPHASE

MICROWAVE FILTER CO., INC.
MICROWAVE TECHNIQUES

MU-DEL ELECTRONICS, INC

OAKBURY COMPONENTS

PREMIER MICROWAVE CORP

RACOM, INC.

ROL, INC

REACTEL, INC

REMEC

RLC ELECTRONICS, INC

SALISBURY ENGINEERING INC.

SHOKAI FAR EAST LTD.

SINCLAIR RADIO LABS INC.
TAUBER-DREYER CORP

TELEDYNE MICROWAVE
TELEWAVE INC
TELONIC BERKELEY, INC.

T TELONIC/BERKELEY

2825 Laguna Canyon Road, Box 277
Laguna Beach CA 92652-0277

TLX 4720277

Our Toll Free Telephone (Sxcept in Cahtornia)
(800) 854-2436 - in Calitornia (714) 434-9401

For More
Information, See
Our Ad on
Page 41

TIME MICROWAVE
TRANSCO PRODUCTS, INC.
TRILITHIC/TEXSCAN
WATKINS-JOHNSON CO.

COAXIAL

ACCUTEST INSTRUMENTS INC.
AIRTRON CORP.

ALPHA INDUSTRIES, INC.

ANTENNA SPECIALISTS CO., THE
APPLIED SPECIALTIES, INC.

AVA ELECTRONICS CORP.

BELLSONICS INC.

BIRD ELECTRONIC CORP

CASTLE MICROWAVE

COM DEV

COMAD COMMUNICATIONS LTD.
COMARK COMMUNICATIONS, INC

CQT ELECTRONICS

DADEN ASSOCIATES, INC

DAJEM TECHNOLOGY CO.

DECIBEL PRODUCTS, INC.

DELTA MICROWAVE INC.

DENSITRON MICROWAVE LIMITED
DIELECTRIC COMMUNI!CATIONS

DYMA ENGINEERING

ESCO ASSOC

F S Y MICROWAVE INC

GAMMA-F CORP

GENERAL SERVICES ENGINEERING, INC
HEWLETT-PACKARD CO.

HUBER & SUHNER INC.

HUBER AND SUHNER AG

INTEGRATED MICROWAVE CORPRATION
ITT / SEALECTRO

JOSEPH ELECTRONICS INC

K & L MICROWAVE, INC.

KDV/TRIANGLE ELECTRONICS, INZ.

KW MICROWAVE INC.

L & MENGINEERING SOUTH

L.E.A. DYNATECH, INC.

LARK ENGINEERING CO., DIV. OF BAIER & BAIER INC.
LECTRONIC RESEARCH LABS

LORAL MICROWAVE/WAVECOM

LORCH ELECTRONICS DIV. OF VERNITRON CORP.
M/A-COM COMPONENTS MARKETING,INC
MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD.

MICON, INC.

MICROLAB/FXR

MICROPHASE

MICROWAVE FILTER CO., INC.
MICROWAVE TECHNIQUES

MINI CIRCUITS

MITEC ELECTRONICS LTD

MU-DEL ELECTRONICS, INC.

MURATA ERIE

NORTH HILLS ELECTRONICS, INC.
OAKBURY COMPONENTS

OXLEY INC.

PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH)
PASTERNACK ENTERPRISES
PENSTOCK INC.

PREMIER MICROWAVE CORP.

RACOM, INC




RDL, INC.

REACTEL, INC

REMEC

RLC ELECTRONICS, INC.

SAGE LABORATORIES, INC
SALISBURY ENGINEERING INC.
SHOKAI FAR EAST LTD.
SPECTRUM CONTROL, INC
SURPLUS SALES OF NEBRASKA
TAUBER-DREYER CORP.
TELEDYNE MICROWAVE
TELEWAVE INC.

TELONIC BERKELEY, INC.

TIME MICROWAVE

TONY CHAPMAN ELECTRONICS LTD.
TRANSCO PRODUCTS, INC.
TRILITHIC/TEXSCAN

TUCKER ELECTRONICS
WAVETEK RF PRODUCTS, INC.
WESTERN MICROWAVE INC

HELICAL

APOLLO MICROWAVES LTD.
APPLIED SPECIALTIES, INC.
BELLSONICS INC.
COILCRAFT

CQT ELECTRONICS

DADEN ASSOCIATES, INC.
DAJEM TECHNOLOGY CO.
DECIBEL PRODUCTS, INC.
DELTA MICROWAVE INC.

F S Y MICROWAVE INC
INTEGRATED MICROWAVE CORPORATION
K & L MICROWAVE, INC.

KW MICROWAVE INC.

L & M ENGINEERING SOUTH

LARK ENGINEERING CO., DIV. OF BAIER & BAIER INC.

LECTRONIC RESEARCH LABS
LORCH ELECTRONICS DIV. OF VERNITRON CORP.
MARCH MICROWAVE LTD.
MICROPHASE

MICROWAVE FILTER CO., INC.
MITEC ELECTRONICS LTD.
RDL, INC.

REACTEL, INC.

REMEC

RLC ELECTRONICS, INC
SALISBURY ENGINEERING INC.
SHOKAI FAR EAST LTD.
TELEDYNE MICROWAVE
TELEWAVE INC.

TELONIC BERKELEY, INC.
TOKO AMERICA, INC.
TRILITHIC/TEXSCAN

UHF ASSOCIATES

WAVETEK RF PRODUCTS, INC.
WI-COMM ELECTRONICS INC.

TUNABLE

ACCUTEST INSTRUMENTS INC.

ANTENNA SPECIALISTS CO., THE

APPLIED SPECIALTIES, INC.

AYDIN VECTOR DIV.

BELLSONICS INC.

CASTLE MICROWAVE

COAXIAL DYNAMICS, INC.

COMAD COMMUNICATIONS LTD.

COMARK COMMUNICATIONS, INC.

CQT ELECTRONICS

DAJEM TECHNOLOGY CO.

DATEL, INC.

DECIBEL PRODUCTS, INC.

DELTA MICROWAVE INC.

DIELECTRIC COMMUNICATIONS

OYMA ENGINEERING

EAGLE

EQUITABLE/RENTELCO CORP

F S Y MICROWAVE INC.

FERRETEC, INC.

GAMMA-F CORP

GENERAL SERVICES ENGINEERING, INC

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS DIV.

INTEGRATED MICROWAVE CORPORATION

INTERCONNECTION PRODUCTS

K & L MICROWAVE, INC.

KW MICROWAVE INC.

L & M ENGINEERING SOUTH

LECTRONIC RESEARCH LABS

LORAL MICROWAVE/WAVECOM

RF Design

LORCH ELECTRONICS DIV. OF VERNITRON CORP.

M/A-COM COMPONENTS MARKETING,INC
MARCH MICROWAVE LTD.
MARLOW ELECTRONICS LTD.
MICROLAB/FXR

MICROWAVE FILTER CO., INC.
MITEC ELECTRONICS LTD.
OXLEY INC

PENSTOCK INC.

PICONICS, INC

PREMIER MICROWAVE CORP.
REMEC

RF PRODUCTS, INC.

RLC ELECTRONICS, INC
SALISBURY ENGINEERING INC.
SHOKAI FAR EAST LTD.
TELEDYNE MICROWAVE
TELEWAVE INC

TELONIC BERKELEY, INC.

2825 Laguna Canyon Road, Box 277
Laguna Beach CA 92652-0277

TLX 47-20277

Our Toll Free Telephone (Except in California)
(800) 854-2436 - In California (714) 494-9401

T TELONIC/BERKELEY

For More
Information, See
Our Ad on
Page 41

TOKO AMERICA, INC.
TRANSCO PRODUCTS, INC
TRILITHIC/TEXSCAN

TTEINC.

U.S. INSTRUMENT RENTALS
WATKINS-JOHNSON CO
WAVETEK RF PRODUCTS, INC.
WAVETEK SAN DIEGO, INC.

HIGHPASS

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD

ACCUTEST INSTRUMENTS INC.

AEL DEFENSE CORP

AIRTRON CORP

ALDA ELECTRONICS, INC.

ALLEN AVIONICS, INC.

ALPHA COMPONENTS, INC

APOLLO MICROWAVES LTD.

APPLIED RESEARCH PRODUCTS OF
SERVO CORP OF AMERICA

APPLIED SPECIALTIES, INC.

ARMATEK

BELLSONICS INC.

BIRD ELECTRONIC CORP.

CAPTOR CORP

CASTLE MICROWAVE

COAXIAL DYNAMICS, INC.

COM DEV

COMAD COMMUNICATIONS LTD.

COMARK COMMUNICATIONS, INC.

COMSTRON CORP

CQT ELECTRONICS

CTS CORP.

DADEN ASSOCIATES, INC.

DAJEM TECHNOLOGY CO.

DATEL, INC.

DAYTON-GRANGER, INC

DECIBEL PRODUCTS, INC.

DELTA MICROWAVE INC.

DIELECTRIC COMMUNICATIONS

EAGLE

EASTERN MICROWAVE CORP.

EATON CORP. MICROWAVE PRODUCTS DIV.

EATON CORP., COMPONENT & SEMICONDUCTOR

EG & G CIRTECH

ELECTRO RENT CORPORATION

EQUITABLE/RENTELCO CORP

ESC ELECTRONICS CORP

ESCO ASSOC.

F SY MICROWAVE INC.

FILTRON CO. INC.

GAMMA MICROWAVE

GAMMA-F CORP

GENERAL SERVICES ENGINEERING, INC.

GENISCO TECHNOLOGY CORP.

HUBER & SUHNER INC

HUBER AND SUHNER AG

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS Div.

INTEGRATED MICROWAVE CORPORATION

INTERCONNECTION PRODUCTS

JABIL CIRCUITS WEST

JOSEPH ELECTRONICS INC.

K & L MICROWAVE, INC.

KDWTRIANGLE ELECTRONICS, INC.

KVG GmbH/JACK HUSNEY AND ASSOCIATES

KW MICROWAVE INC

L & M ENGINEERING SOUTH

LARK ENGINEERING CO., DIV. OF BAIER & BAIER INC.

LECTROMAGNETICS, INC.

LECTRONIC RESEARCH LABS

LORAL MICROWAVE/WAVECOM

LORCH ELECTRONICS DIV. OF VERNITRON CORP

MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD.

MICRO COAX COMPONENTS, INC.

MICRO COMMUNICATIONS, INC.

MICROLAB/FXR

MICROPHASE

MICROSONICS INC.

MICROWAVE FILTER CO., INC

MICROWAVE TECHNIQUES

MINI CIRCUITS

MITEC ELECTRONICS LTD.

MU-DEL ELECTRONICS, INC.

MULT! PRODUCTIONS/CAPAR

MURATA ERIE

NARDA

NORTH HILLS ELECTRONICS, INC.

OLEKTRON SYSTEMS, INC.

P&H LABORATORIES

PASCALL ELECTRONICS LTD

PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH)

PENSTOCK INC.

PICO PRODUCTS, INC

PICONICS, INC.

PIEZO TECHNOLOGY, INC.

PREMIER MICROWAVE CORP

RACOM, INC.

RAMAR COMMUNICATIONS, INC

RDL. INC.

REACTEL, INC.

REMEC

RF PRODUCTS, INC

RF PROTOTYPE SYSTEMS

RLC ELECTRONICS, INC

SABOR CORP

SALISBURY ENGINEERING INC.

SHOKAI FAR EAST LTD.

SIERRA MICROWAVE TECHNOLOGY

SURPLUS SALES OF NEBRASKA

TAUBER-DREYER CORP

TDK CORP. OF AMERICA

TELEDYNE MICROWAVE

TELEWAVE INC.

TELONIC BERKELEY, INC.

TEMEX ELECTRONICS INC.

TEST EQUIPMENT CORP

TIME AND FREQUENCY LTD

TIME MICROWAVE

TOKO AMERICA, INC.

TONY CHAPMAN ELECTRONICS LTD.

TRANSCO PRODUCTS, INC.

TRILITHIC/TEXSCAN

TTE INC.

TUCKER ELECTRONICS

UHF ASSOCIATES

UNITED TRANSFORMER CORP.
SUB. OF OPT INDUSTRIES

VIEWSONICS

VORTEX MICROWAVE CORP

WAVETEK RF PRODUCTS, INC.

WAVETEK SAN DIEGO, INC.

WESTERN MICROWAVE INC.

Wi-COMM ELECTRONICS INC.

WIDE BAND ENGINEERING CO. INC.

LOWPASS

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.
ACCUTEST INSTRUMENTS INC.
ADAMS-RUSSELL ELECTRONICS CO., INC.
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AEL DEFENSE CORP.

AEROVOX INC.

AIRTRON CORP.

ALDA ELECTRONICS, INC.

ALLEN AVIONICS, INC.

ALPHA COMPONENTS, INC.

AMP INC.

APOLLO MICROWAVES LTD.

APPLIED RESEARCH PRODUCTS OF
SERVO CORP OF AMERICA

APPLIED SPECIALTIES, INC.

ARMATEK

AYDIN VECTOR DIV.

BARKER & WILLIAMSON

BELLSONICS INC.

BIRD ELECTRONIC CORP.

CAPTOR CORP

CASTLE MICROWAVE

CENTRE ENGINEERING, INC.

CERAMIC DEVICES, INC.

COAXIAL DYNAMICS, INC.

COILCRAFT

COM DEV

COMAD COMMUNICATIONS LTD.

COMARK COMMUNICATIONS, INC.

COMSTRON CORP.

CQT ELECTRONICS

CTS CORP.

DADEN ASSOCIATES, INC.

DAJEM TECHNOLOGY CO.

DATEL, INC.

DAYTON-GRANGER, INC.

DECIBEL PRODUCTS, INC

DELTA MICROWAVE INC.

DENSITRON MICROWAVE LIMITED

DIELECTRIC COMMUNICATIONS

EAGLE

EASTERN MICROWAVE CORP.

EATON CORP. MICROWAVE PRODUCTS Div.

EATON CORP., COMPONENT & SEMICONDUCTOR

EG & G CIRTECH

ELECTRO RENT CORPORATION

EQUITABLE/RENTELCO CORP.

ESC ELECTRONICS CORP.

ESCO ASSOC.

F S Y MICROWAVE INC.

FILCOIL CO., INC.

FILTRON CO. INC.

GAMMA MICROWAVE

GAMMA-F CORP.

GENERAL SERVICES ENGINEERING, INC.

GENISCO TECHNOLOGY CORP.

HEWLETT-PACKARD CO.

HOPKINS ENGINEERING CO.

HONEYWELL SIGNAL PROCESSING TECH.

HUBER & SUHNER INC.

HUBER AND SUHNER AG

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS DIV.

INTEGRATED MICROWAVE CORPORATION

INTERCONNECTION PRODUCTS

JABIL CIRCUITS WEST

JMK, INC.

JOSEPH ELECTRONICS INC.

K & L MICROWAVE, INC.

KDWTRIANGLE ELECTRONICS, INC.

KVG GmbH/JACK HUSNEY AND ASSOCIATES

KW MICROWAVE INC.

L & M ENGINEERING SOUTH

LARK ENGINEERING CO., DIV. OF BAIER & BAIER INC.

LECTROMAGNETICS, INC.

LECTRONIC RESEARCH LABS

LORAL MICROWAVE/WAVECOM

LORCH ELECTRONICS DiV. OF VERNITRON CORP.
M/A-COM LAND MOBILE COMMUNICATIONS
MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD.

MICRO COAX COMPONENTS, INC

MICRO COMMUNICATIONS, INC.
MICROLAB/FXR

MICROPHASE

MICROSONICS INC.

MICROWAVE FILTER CO., INC.

MICROWAVE RESOURCES, INC.

1,239,580 standard filter
types O Miniature and
subminiature sizes O
Passive and active
types O Telemetry
fiters O Gaussian,
Butterworth, Cheby-
shev designs o Call
or write for free
catalog today.

TTE

TTE, Inc.
11652 W. Olympic Bivd.

(213) 478-8224

1,239,580
Filters

Lowest prices in America
on small quantities
0.1 Hz to 500 MHz

West Los Angeles, CA 90064
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MICROWAVE TECHNIQUES

MINI CIRCUITS

MITEC ELECTRONICS LTD.

MU-DEL ELECTRONICS, INC

MURATA ERIE

NARDA

NORTH HILLS ELECTRONICS, INC.

OLEKTRON SYSTEMS, INC.

OPTICAL COATING LABORATORY, INC.

P&H LABORATORIES

PASCALL ELECTRONICS LTD.

PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH)

PENSTOCK INC.

PICO PRODUCTS, INC.

PICONICS, INC.

PIEZO TECHNOLOGY, INC.

PREMIER MICROWAVE CORP.

RACOM, INC

RAMAR COMMUNICATIONS, INC.

RDL, INC.

REACTEL, INC.

REMEC

RF PRODUCTS, INC

RF PROTOTYPE SYSTEMS

RLC ELECTRONICS, INC.

RTRON CORP.

SABOR CORP.

SAGE LABORATORIES, INC.

SALISBURY ENGINEERING INC

SHOKAI FAR EAST LTD.

SIERRA MICROWAVE TECHNOLOGY

SURPLUS SALES OF NEBRASKA

TAUBER-DREYER CORP

TOK CORP. OF AMERICA

TELEDYNE MICROWAVE

TELEWAVE INC.

TELONIC BERKELEY, INC.

TEMEX ELECTRONICS INC.

TEST EQUIPMENT CORP.

TIME AND FREQUENCY LTD.

TIME MICROWAVE

TOKO AMERICA, INC

TONY CHAPMAN ELECTRONICS LTD.

TRANSCO PRODUCTS, INC.

TRILITHIC/TEXSCAN

TTEINC.

TUCKER ELECTRONICS

UHF ASSOCIATES

UNITED TRANSFORMER CORP
SUB. OF OPT INDUSTRIES

VANGUARD ELECTRONICS CO.

VIEWSONICS

VORTEX MICROWAVE CORP

WAVETEK RF PRODUCTS, INC.

WAVETEK SAN DIEGO, INC.

WESTERN MICROWAVE INC

WI-COMM ELECTRONICS INC

WIDE BAND ENGINEERING CO. INC.

BANDPASS

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.

ACCUTEST INSTRUMENTS INC.

ADAMS RUSSELL ELECTRONICS CO., INC.

AEL DEFENSE CORP.

AIRTRON CORP

ALDA ELECTRONICS, INC.

ALLEN AVIONICS, INC

ALPHA COMPONENTS, INC.

ANDERSEN LABORATORIES

APOLLO MICROWAVES LTD.

APPLIED RESEARCH PRODUCTS OF
SERVO CORP OF AMERICA

APPLIED SPECIALTIES, INC.

ARMATEK

BECKMAN INDUSTRIAL CORP.,
ELECTRONIC TECHNOLOGIES Div.

BELLSONICS INC.

BIRD ELECTRONIC CORP.

CAPTOR CORP.

CASTLE MICROWAVE

COAXIAL DYNAMICS, INC.

COILCRAFT

COM DEV

COMAD COMMUNICATIONS LTD.

COMARK COMMUNICATIONS, INC.

COMMUNITRONICS

COMSTRON CORP

CQT ELECTRONICS

CRYSTAL TECHNOLOGY INC

CTS CORP.

DADEN ASSOCIATES, INC.

DAJEM TECHNOLOGY CO.
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RF & Microwave Filters, Attenuators & VSWR Systems

TUBULAR FILTERS Aavailable with 2 - 12 sections, 2 - 30%
bandwidth, 0.1dB Chebyschev design, and
virtually any RF connector.

12-inch Diameter  3/4-inch Diameter  1-V/4-inch Diameter

Low Pass

Series TLP Series TLA Series TLC
100-2,750MHz  50-1,500MHz  30-1,000MHz
Bandpass

Series TBP Series TBA Series TBC

100-2,400MHz  50-1,000MHz  30-900MHz

BANDPASS Cavity
FILTERS Series TSF 30-400MHz, Helical Resonators
Slotted Aluminum Box
Series TCF 400-3,000MHz, Coaxial 1/4-
< Wavelength Resonators, Slotted Aluminum Box
Series TCC 500-2,500MHz, Coaxial 1/4-
Wavelength Resonators, Bored Aluminum Block
Series TCA 1.0-3.0GHz, Coaxial 1/4-Wavelength
Resonators, Bored Aluminum Block
Series TCG 2.0-6.0GHz, Coaxial 1/4-Wavelength
Resonators, Bored Aluminum Block
Series TCH 6.0-12.0GHz TM010 Resonant
Cavity, Bored Aluminum Block
Series TCB 1.0-2.4GHz, Coaxial 1/4-Wavelength
Resonators, Adjustable Center Frequency,
Bored Aluminum Block

Interdigital
Series TIF 1,000-9,000MHz, 3.0-30%
Bandwidths, 4-17 Sections

Miniature Combline

Series TSJ 1.4-10GHz, Miniature Size,
Lightweight, Minimum Insertion Loss, High
Rejection, Wide Stopband

Miniature LC or Thick Film
Series TSA 40-1,000MHz, PCB Applications
Series TSC 40-600MHz, Five Sections

-~
B\
“I

WAVEGUIDE Bandpass
FILTERS TWGBP 2-26GHz, Copper Brass Invar

Construction

Band Reject

TWGBR 2-26GHz, Copper Brass Invar
Construction

MAN UAL Iris-coupled, 0.05dB Chebyschev design,
BAN DPASS & Frequency-Reading Dials, Full Octave Coverage
BAN D REJECT 48MHz-4GHz Range, |nd|V|dUa"y Callbrated,
Vernier Tuning, 3 or 5 sections.
FILTERS TTA Series 3% & 5%, 20W Max.
. Input Power
& TTF Series 5%, 50W Max.
: ~a Input Power
) -g p
B

|

TUNABLE BANDPASS FILTER SYSTEMS

TCD Series, Iris-coupled, 0.05dB Chebyschev
design, 3 or 5 sections. Self-contained
nP-Based Controf for Interface with Digital
System, RS-232, |EEE-488 and BCD
Addressing, 32MHz-3GHz.

TCK Series 1.P-Controlled Multi-Octave
Systems for continuous tuning over as many
as 6 octaves. Power Supplies and Band-
switching included.

SUBMINIATURE & MINIATURE ROTARY STEP

ATTEN UATORS - Avaitable in 9 models with ranges from

13 1-100dB, 500MHz-2GHz. Tandem-mounted
versions (combinations
of step units)
available.

BENCH-TYPE ROTARY
STEP ATTENUATORS
Discrete instruments for electronics lab,

production, testing or QA. 0.1, 1 and 10dB
steps, 500MHz-2GHz, 3% accuracy.

COMPUTER-CONTROLLED
ATTENUATORS

Modet 8300 DC-4GHz, 3 or 4 sections in series
which can be selected in any order for
attenuation changes from 0dB to max.
attenuation value. Relay solenoid drive
circuitry self-contained.

VSWR SYSTEMS
& ACCESSORIES

* VSWR Detectors

« Terminations & Mismatches
* Coaxial Switches

« RF Detectors

&ﬁ;f“

Call toll free for specs, prices and delivery
on standard or special orders.

i'l TELONIC/BERKELEY

2825 Laguna Canyon Road, Box 277
Laguna Beach, CA 92652-0277

TLX 47-20277 FAX (714) 497-7331

Our Toll Free Telephone (Except in California)
(800) 854-2436 - In California (714) 494-9401




YOUR
SOURCE

FOR
CIRCULATORS
ISOLATORS
AND FILTERS

® 300 MHz to
20 GHz

® Powers to 500
watts Av.

® Low Loss

® Compact Size

® Standard Bands
® Custom Designs

=

“better by design”

UTE
MICROWAVE, INC.

3500 Sunset Ave.
Asbury Park, N.J. 07712
or call (201) 922-1009
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DATEL, INC.

DAYTON-GRANGER, INC.

DECIBEL PRODUCTS, INC.

DELTA MICROWAVE INC.

DENSITRON MICROWAVE LIMITED

DIELECTRIC COMMUNICATIONS

DYMA ENGINEERING

EAGLE

EASTERN MICROWAVE CORP.

EATON CORP. MICROWAVE PRODUCTS Div.

EATON CORP., COMPONENT & SEMICONDUCTOR

EG & G CIRTECH

EQUITABLE/RENTELCO CORP.

ESC ELECTRONICS CORP.

ESCO ASSOC.

F S Y MICROWAVE INC

FERRETEC, INC.

FILTRON CO. INC

FOX ELECTRONICS

GAMMA MICROWAVE

GAMMA-F CORP.

GENERAL SERVICES ENGINEERING, INC.

GENISCO TECHNOLOGY CORP

HOPKINS ENGINEERING CO.

HUBER & SUHNER INC.

HUBER AND SUHNER AG

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS DIV.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

INTEGRATED MICROWAVE CORPORATION

INTERCONNECTION PRODUCTS

JABIL CIRCUITS WEST

JOSEPH ELECTRONICS INC.

K & L MICROWAVE, INC.

KDI/TRIANGLE ELECTRONICS, INC.

KDS AMERICA, A DAISHINKU CORPORATION

KVG GmbH/JACK HUSNEY AND ASSOCIATES

KW MICROWAVE INC.

L & M ENGINEERING SOUTH

LARK ENGINEERING CO., DIV. OF BAIER & BAIER INC.

LECTROMAGNETICS, INC.

LECTRONIC RESEARCH LABS

LORAL MICROWAVE/WAVECOM

LORCH ELECTRONICS DIV. OF VERNITRON CORP.

M/A-COM COMPONENTS MARKETING,INC

M/A-COM LAND MOBILE COMMUNICATIONS

MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD

MICRO COAX COMPONENTS, INC.

MICRO COMMUNICATIONS, INC.

MICROLAB/FXR

MICROPHASE

MICROSONICS INC.

MICROWAVE FILTER CO., INC.

MICROWAVE RESOURCES, INC.

MINI CIRCUITS

MITEC ELECTRONICS LTD.

MU-DEL ELECTRONICS, INC.

MULTI PRODUCTIONS/CAPAR

MURATA ERIE

NARDA

NORCOMM CORP

NORTH HILLS ELECTRONICS, INC.

OAKBURY COMPONENTS

OLEKTRON SYSTEMS, INC.

OPTICAL COATING LABORATORY, INC.

OXLEY INC.

P&H LABORATORIES

PASCALL ELECTRONICS LTD.

PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH)

PENSTOCK INC.

PICO PRODUCTS, INC.

PICONICS, INC.

PIEZO TECHNOLOGY, INC.

PREMIER MICROWAVE CORP.

RAMAR COMMUNICATIONS, INC.

RACOM, INC.

ADL, INC.

REACTEL, INC.

REMEC

RF PRODUCTS, INC.

RF PROTOTYPE SYSTEMS

RLC ELECTRONICS, INC.

SABOR CORP.

SAGE LABORATORIES, INC.

SALISBURY ENGINEERING INC.

SAWTEK INC.

SHOKAI FAR EAST LTD.

SIERRA MICROWAVE TECHNOLOGY

SINCLAIR RADIO LABS INC.

SURPLUS SALES OF NEBRASKA

SYSTRON DONNER CORP., MICROWAVE DIV.

TAUBER-DREYER CORP.

TDK CORP. OF AMERICA

TELEDYNE MICROWAVE

TELEWAVE INC.

TELONIC BERKELEY, INC.

TEMEX ELECTRONICS INC.

TEST EQUIPMENT CORP.

TIME AND FREQUENCY LTD.

TIME MICROWAVE

TOKO AMERICA, INC.

TONY CHAPMAN ELECTRONICS .TD.

TRANSCO PRODUCTS, INC.

TRILITHIC/TEXSCAN

TTEINC.

TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS

UHF ASSOCIATES

UNITED TRANSFORMER CORP.
SUB. OF OPT INDUSTRIES

UTE MICROWAVE, INC.

VANGUARD ELECTRONICS CO.

VIEWSONICS

VORTEX MICROWAVE CORP.

WATKINS-JOHNSON CO.

WAVETEK RF PRODUCTS, INC.

WAVETEK SAN DIEGO, INC.

WESTERN MICROWAVE INC.

WI-COMM ELECTRONICS INC.

WIDE BAND ENGINEERING CO. INC.

NOTCH

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.

AEL DEFENSE CORP.

ALDA ELECTRONICS, INC.

ALLEN AVIONICS, INC.

ALPHA COMPONENTS, INC.

ANDERSEN LABORATORIES

APOLLO MICROWAVES LTD.

APPLIED RESEARCH PRODUCTS OF
SERVO CORP OF AMERICA

APPLIED SPECIALTIES, INC.

BIRD ELECTRONIC CORP.

CASTLE MICROWAVE

COM DEV

COMAD COMMUNICATIONS LTD

COMARK COMMUNICATIONS, INC.

CQT ELECTRONICS

CRYSTAL TECHNOLOGY INC.

DADEN ASSOCIATES, INC.

DAJEM TECHNOLOGY CO.

DAYTON-GRANGER, INC

DECIBEL PRODUCTS, INC.

DELTA MICROWAVE INC.

DIELECTRIC COMMUNICATIONS

DYMA ENGINEERING

EAGLE

EG & G CIRTECH

ESC ELECTRONICS CORP.

ESCO ASSOC

F S Y MICROWAVE INC.

FERRETEC, INC.

FOX ELECTRONICS

GAMMA-F CORP.

GENERAL SERVICES ENGINEEFING, INC.

GENISCO TECHNOLOGY CORP.

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS DIV.

INTEGRATED MICROWAVE COR®ORATION

JABIL CIRCUITS WEST

K & L MICROWAVE, INC.

KVG GmbH/JACK HUSNEY AND ASSOCIATES

KW MICROWAVE INC.

L & M ENGINEERING SOUTH

LECTRONIC RESEARCH LABS

LORAL MICROWAVE/WAVECOM

LORCH ELECTRONICS DIV. OF VERNITRON CORP.

MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD.

MICRO COMMUNICATIONS, INC.

MICROLAB/FXR

MICROPHASE

MICROSONICS INC.

MICROWAVE FILTER CO., INC.

MITEC ELECTRONICS LTD.

MU-DEL ELECTRONICS, INC.

NARDA

NORCOMM CORP.

NORTH HILLS ELECTRONICS, INC.

OXLEY INC.

P&H LABORATORIES

PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH)

PICO PRODUCTS, INC.

PIEZO TECHNOLOGY, INC.

REACTEL, INC.
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REMEC

RLC ELECTRONICS, INC.

SALISBURY ENGINEERING INC.

SAWTEK INC.

SHOKAI FAR EAST LTD.

SINCLAIR RADIO LABS INC.

SURPLUS SALES OF NEBRASKA

TAUBER-DREYER CORP.

TELEDYNE MICROWAVE

TELEWAVE INC.

TELONIC BERKELEY, INC.

TEMEX ELECTRONICS INC.

TIME AND FREQUENCY LTD.

TRANSCO PRODUCTS, INC.

TRILITHIC/TEXSCAN

TTEINC.

UHF ASSOCIATES

UNITED TRANSFORMER CORP.,
SUB. OF OPT INDUSTRIES

VIEWSONICS

WAVETEK RF PRODUCTS, INC.

WAVETEK SAN DIEGO, INC.

WESTERN MICROWAVE INC.

XETRON CORP.

ISOLATORS/
CIRCULATORS

ACCUTEST INSTRUMENTS INC.

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
AEROWAVE INC.

AIRTRON CORP.

ALPHA INDUSTRIES, INC.

ANTENNA SPECIALISTS CO., THE

APOLLO MICROWAVES LTD.

APPLIED SPECIALTIES, INC.

CAIN FORLAW CO.

CASTLE MICROWAVE

COM DEV

DECIBEL PRODUCTS, INC.

EATON CORP. MICROWAVE PRODUCTS DIV.
EATON CORP., COMPONENT & SEMICONDUCTOR
ESCO ASSOC.

FEt MICROWAVE

FERRITE COMPONENTS, INC.

GAMMA MICROWAVE

HARRIS CORP. FARINON COMPONENTS OPERATION
HUBER AND SUHNER AG

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV,
INNOWAVE (AND VIRTECH)

ITT / SEALECTRO

KDI/TRIANGLE ELECTRONICS, INC.

L & M ENGINEERING SOUTH

LECTRONIC RESEARCH LABS

M/A-COM COMPONENTS MARKETING,INC
M/A-COM LAND MOBILE COMMUNICATIONS
MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD.

MAURY MICROWAVE CORP.

MERRIMAC INDUSTRIES, INC.

MICA MICROWAVE CORP.

MICON, INC.

MICRO - NOW INSTRUMENT CO. INC.

MICRO COMMUNICATIONS, INC.

MICROWAVE DEVICES, INC.

MICROWAVE RESOURCES, INC.

MIDISCO

MITEC ELECTRONICS LTD.

MULTI PRODUCTIONS/CAPAR

NARDA

P&H LABORATORIES

PASCALL ELECTRONICS LTD.

PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH)
PENSTOCK INC.

PHILIPS COMPONENTS - DISCRETE PRODUCTS DIV.
PREMIER MICROWAVE CORP.

RAYTHEON CO., MPTD

RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.
SHOKAI FAR EAST LTD.

SIERRA MICROWAVE TECHNOLOGY
SINCLAIR RADIO LABS INC.

SONOMA SCIENTIFIC

SURPLUS SALES OF NEBRASKA

SYSTRON DONNER CORP., MICROWAVE DIV.
TELEDYNE MICROWAVE

TELEWAVE INC.

TEST EQUIPMENT CORP.

TONY CHAPMAN ELECTRONICS LTD.

TRAK MICROWAVE CORP.

UTE MICROWAVE, INC.

VIRTECH

RF Design

WAVELINE INC.
WESTERN MICROWAVE INC.

LOADS

ACCUTEST INSTRUMENTS INC.
ACRIAN, INC.

ADAMS-RUSSELL ELECTRONICS CO., INC.
AEROWAVE INC.

AIRTRON CORP.

ALAN INDUSTRIES, INC.

AMPHENOL RF/MICROWAVE OPERATIONS
ANTENNA SPECIALISTS CO., THE
APOLLO MICROWAVES LTD.

APPLIED SPECIALTIES, INC.

AVIEL ELECTRONICS

BIRD ELECTRONIC CORP.

CASTLE MICROWNR/E

COAXIAL COMPONENTS CORP.
COAXIAL DYNAMICS, INC.
CORE-TRONICS DIV. KRYSTINEL CORP.
DECIBEL PRODUCTS, INC.

DIELECTRIC COMMUNICATIONS

DYMA ENGINEERING

EASTERN MICROWAVE CORP.

ELCOM SYSTEMS INC.

ELECTRO IMPULSE LABORATORY, INC.
ELECTRO RENT CORPORATION

EMC TECHNOLOGY, INC.
EQUITABLE/RENTELCO CORP.
FERRITE COMPONENTS, INC.

FLORIDA RF LABS, INC.

GAMMA MICROWAVE

HUBER & SUHNER INC.

HUBER AND SUHNER AG

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
INMET CORP.

INSTRUMENTS FOR INDUSTRY, INC.
JOSEPH ELECTRONICS INC.
KDI/TRIANGLE ELECTRONICS, INC.
LECTRONIC RESEARCH LABS

LORAL MICROWAVE/WAVECOM
LUCAS-WEINSCHEL INC.

M/A-COM LAND MOBILE COMMUNICATIONS
M/A-COM OMNI SPECTRA

MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD.

MICON, INC.

MICRO COMMUNICATIONS, INC.
MICROLAB/FXR

MICRONETICS INC.

MICROWAVE DEVICES, INC.
MICROWAVE RESOURCES, INC.
MIDISCO

MIDWEST MICROWAVE INC.

MITEC ELECTRONICS LTD.

NARDA MICROWAVE CORP.

OHMWEVE CO. INC., THE

P&H LABORATORIES

PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH)
PASTERNACK ENTERPRISES
PENSTOCK INC.

QUARTZITE PROCESSING, INC.
RAYTHEON CO., MPTD

RCD COMPONENTS INC.

RESIN SYSTEMS CORP.

RFDC INC.

RLC ELECTRONICS, INC.

ROHDE AND SCHWARZ GMBH CO
SINCLAIR RADIO LABS INC.

SOLITRON DEVICES, INC. & SOLITRON/MICROWAVE
SURPLUS SALES OF NEBRASKA
TELEWAVE INC.

TELONIC BERKELEY, INC.

TEST EQUIPMENT CORP.

TONY CHAPMAN ELECTRONICS LTD.
TRANS TECH INC.
TRILITHIC/TEXSCAN

TROMPETER ELECTRONICS

UNITED MICROWAVE PRODUCTS, INC.
WAVELINE INC.

WILTRON CO.

MULTICOUPLERS

ACCUTEST INSTRUMENTS INC.

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
ADAMS-RUSSELL, SURVEILLANCE PRODUCTS GROUP
AEL DEFENSE CORP.

AIRTRON CORP.

AMERICAN MICROWAVE CORP.

ANDREW CORP.

ANTENNA SPECIALISTS CO., THE

APCOM, INC.

APOLLO MICROWAVES LTD.

APPLIED RESEARCH PRODUCTS OF
SERVO CORP OF AMERICA

APPLIED SPECIALTIES, INC.

ASTRON CORPORATION

BRIMROSE CORP.

CAIN FORLAW CO.

COM DEV

COMAD COMMUNICATIONS LTD.

COMMUNITRONICS

CORVUS MICROWAVE, INC.

DAJEM TECHNOLOGY CO.

DECIBEL PRODUCTS, INC.

DIELECTRIC COMMUNICATIONS

EASTERN MICROWAVE CORP.

ELCOM SYSTEMS INC.

ENI

F SY MICROWAVE INC.

GAMMA-F CORP.

INTERAD LTD.

L & M ENGINEERING SOUTH

LECTRONIC RESEARCH LABS

LOCUS INC.

LORAL MICROWAVE/WAVECOM

LORCH ELECTRONICS DiV. OF VERNITRON CORP.

M/A-COM COMPONENTS MARKETING,INC
M/A-COM LAND MOBILE COMMUNICATIONS
MARLOW ELECTRONICS LTD.
MATRIX SYSTEMS CORP.
MERRIMAC INDUSTRIES, INC.
MICON, INC.

MICRO COMMUNICATIONS, INC.
MICROLAB/FXR

MICROWAVE RESOURCES, INC.
MITEC ELECTRONICS LTO.

MU-DEL ELECTRONICS, INC.
NARDA MICROWAVE CORP.
NORSAL INDUSTRIES INC.

NORTH HILLS ELECTRONICS, INC.
OAKBURY COMPONENTS
OLEKTRON CORP.

OLEKTRON SYSTEMS, INC.

P.G. ELECTRONICS LTD.
PENSTOCK INC.

QUAL-TECH, DtV. OF FLEXCO MICROWAVE INC.
REACTION INSTRUMENTS, INC.
REMEC

RF PRODUCTS, INC.

ROHDE AND SCHWARZ GMBH CO
SHOKAI FAR EAST LTD.

SINCLAIR RADIO LABS INC.
TELE-TECH CORP.

TELEWAVE INC.

TRANSCO PRODUCTS, INC.
VORTEX MICROWAVE CORP.
WERLATONE, INC.

WI-COMM ELECTRONICS INC.
WIDE BAND ENGINEERING CO. INC.
XETRON CORP.

MULTIPLEXERS/
DIPLEXERS

AEL DEFENSE CORP.

AIRTRON CORP.

ALPHA COMPONENTS, INC.

AMP INC.

ANGHEL LABORATORIES, INC.

ANTENNA SPECIALISTS CO., THE

APCOM, INC.

APOLLO MICROWAVES LTD.

APPLIED RESEARCH PRODUCTS OF
SERVO CORP OF AMERICA

APPLIED SPECIALTIES, INC.

AVNET/CHANNEL MASTER DIV.

AYDIN VECTOR DIV,

CAIN FORLAW CO.

CALIFORNIA EASTERN LABORATORIES

CARDION ELECTRONICS

CASTLE MICROWAVE

COM DEV

COMAD COMMUNICATIONS LTD.
COMMUNITRONICS

CORVUS MICROWAVE, INC.

CQT ELECTRONICS

DADEN ASSOCIATES, INC.
DAJEM TECHNOLOGY CO.

DELTA MICROWAVE INC.
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HIGH POWER
COMBINERS

2-WAY 600 WATTS
MODEL D1994

4-WAY 600 WATTS
MODEL D1995

4-WAY 1500 WATTS
MODEL D1996

SPECIFICATIONS
above models
Freq. Range 20-90 MHz
Insertion Loss 0.3 dB max.
Isolation 20 dB min.
VSWR 1.3:1 max.

HIGH POWER
COUPLERS

DUAL DIRECTIONAL
COUPLER
MODEL C1997

Freq. Range 20-90 MHz
Coupling 40 dB
Directivity 20 dB min.
Power (watts) 1500

See Gold Book and Microwave/RF
Handbook, for additional products.

%4704, WERLATONE INC.

P.O. Box 47
v BREWSTER, NY 10509
TEL: (914) 279-6187
TWX 510-600-0747
FAX: (914) 279-7404

Oevices
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DIELECTRIC COMMUNICATIONS

DYMA ENGINEERING

EASTERN MICROWAVE CORP.

EATON CORP. MICROWAVE PRODUCTS DiV.
EATON CORP., COMPONENT & SEMICONDUCTOR
EON INSTRUMENTATION, INC.
EQUITABLE/RENTELCO CORP.

ESCO ASSOC.

F S Y MICROWAVE INC.

GAMMA-F CORP.

HUBER & SUHNER INC.

HUBER AND SUHNER AG

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
INMAC

INTEGRATED MICROWAVE CORPORATION
K & L MICROWAVE, INC.

KAPTRON INC.

KW MICROWAVE INC.

L & M ENGINEERING SOUTH

LARK ENGINEERING CO., DIV. OF BAIER & BAIER INC.
LECTRONIC RESEARCH LABS

LORAL MICROWAVE/WAVECOM

LORCH ELECTRONICS DIV. OF VERNITRON CORP.
M/A-COM COMPONENTS MARKETING,INC
MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD.

MICON, INC.

MICRO COMMUNICATIONS, INC.
MICROLAB/FXR

MICROPHASE

MICROWAVE FILTER CO., INC.

MICROWAVE TECHNIQUES

MITEC ELECTRONICS LTO.

MU-DEL ELECTRONICS, INC.

NARDA

NARDA MICROWAVE CORP.

NORSAL INDUSTRIES INC.

NORTH HILLS ELECTRONICS, INC.
OAKBURY COMPONENTS

OLEKTRON SYSTEMS, INC.

P&H LABORATORIES

PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH)
PENSTOCK INC,

PREMIER MICROWAVE CORP.

RACOM CORP.

REMEC

RF PRODUCTS, INC.

SALISBURY ENGINEERING INC.

SIERRA MICROWAVE TECHNOLOGY
SILICONIX, INC.

SINCLAIR RADIO LABS INC.

SYSTRON DONNER CORP., MICROWAVE DIV.
TAUBER-DREYER CORP.

TELEDYNE MICROELECTRONICS
TELEDYNE MICROWAVE

TELONIC BERKELEY, INC.

TIME MICROWAVE

TOKO AMERICA, INC.

TRANSCO PRODUCTS, INC.

U.S. INSTRUMENT RENTALS

VIEWSONICS

WAVELINE INC.

WESTERN MICROWAVE INC.

WIDE BAND ENGINEERING CO. INC.
XETRON CORP.

PHASE SHIFTERS

ACCUTEST INSTRUMENTS INC.
ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
AEL DEFENSE CORP.
AEROWAVE INC.

AIRTRON CORP.

ALPHA INDUSTRIES, INC.
AMERICAN MICROWAVE CORP.
ANGHEL LABORATORIES, INC.
APOLLO MICROWAVES LTD.
APPLIED SPECIALTIES, INC.
BISHOP INSTRUMENTS

CAIN FORLAW CO.

CALIFORNIA AMPLIFIER, INC.
CASTLE MICROWAVE

COM DEV

COMAD COMMUNICATIONS LTD.
DAICO INDUSTRIES

DAJEM TECHNOLOGY CO.
DIELECTRIC COMMUNICATIONS
EASTERN MICROWAVE CORP.
EATON CORP. MICROWAVE PRODUCTS DIV.
EQUITABLE/RENTELCO CORP.
GAMMA MICROWAVE

GENERAL MICROWAVE CORP.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
| TS ELECTRONICS

ITT / SEALECTRO

JCA TECHNOLOGY INC.

KDI/TRIANGLE ELECTRONICS, INC

L & M ENGINEERING SOUTH

LECTRONIC RESEARCH LABS

LOCUS INC.

LORCH ELECTRONICS DIV. OF VERNITRON CORP.
M/A-COM COMPONENTS MARKETING,INC
M/A-COM MICROWAVE CIRCUITS

M/A-COM OMNI SPECTRA

MARLOW ELECTRONICS LTD.

MERRIMAC INDUSTRIES, INC.

MICON, INC.

MICRO COMMUNICATIONS, INC.
MICROLAB/FXR

MICROWAVE RESOURCES, INC.

MICROWAVE TECHNIQUES

MIDWEST MICROWAVE INC.

MITEC ELECTRONICS LTD.

NARDA

NORSAL INDUSTRIES INC.

NORTH HILLS ELECTRONICS, INC.
OLEKTRON SYSTEMS, INC.

P&H LABORATORIES

PACIFIC MONOLITHICS

PASCALL ELECTRONICS LTD.

PENSTOCK INC.

PREMIER MICROWAVE CORP.

PULSAR MICROWAVE CORP.

QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.
RAYTHEON CO., MPTD

REMEC

RHG ELECTRONICS LABORATORY
RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.
SAGE LABORATORIES, INC.

SANDERS, MICROWAVE DIV. ECB

SURPLUS SALES OF NEBRASKA

SYNERGY MICROWAVE CORP.

SYSTRON DONNER CORP., MICROWAVE DIV.
TELE-TECH CORP.

TELEDYNE MICROELECTRONICS

TEST EQUIPMENT CORP.

TRANSCO PRODUCTS, INC.

VENTRONICS MICROWAVE CORF.
VOLTRONICS

VORTEX MICROWAVE CORP.

WAVELINE INC.

WERLATONE, INC.

POWER DIVIDERS/
COMBINERS

ACCUTEST INSTRUMENTS INC.
ACRIAN, INC.

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
ADAMS-RUSSELL ELECTRONICS CO., INC.
AEL DEFENSE CORP.

AEROWAVE INC.

AIRTRON CORP.

ALAN INDUSTRIES, INC.

ALPHA INDUSTRIES, INC.
AMERICAN MICROWAVE CORP.
AMPLIFIER RESEARCH

ANAREN MICROWAVE INC.
ANDREW CORP.

ANTENNA SPECIALISTS CO., THE
APOLLO MICROWAVES LTD.
APPLIED SPECIALTIES, INC.
AVCOM OF VIRGINIA

AVTECH ELECTROSYSTEMS LTO.
BARTH ELECTRONICS, INC.
BISHOP INSTRUMENTS

CAIN FORLAW CO.

CASTLE MICROWAVE

COAXIAL COMPONENTS CORP.
COM DEV

COMAD COMMUNICATIONS LTD.
COMDEL

COMMUNITRONICS

CORVUS MICROWAVE, INC.
CUSHCRAFT CORP.

DAJEM TECHNOLOGY CO.
DAYTON-GRANGER, INC.
DECIBEL PRODUCTS, INC.
DIELECTRIC COMMUNICATIONS
DOTY SCIENTIFIC

DYMA ENGINEERING

EASTERN MICROWAVE CORP.
ELCOM SYSTEMS INC.
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EQUITABLE/RENTELCO CORP.

ESCO ASSOC.

FLAM & RUSSELL, INC.

GAMMA-F CORP.

HARRIS CORP./GSSD/PRD INSTRUMENTS
HEWLETT-PACKARD CO.

HUBER & SUHNER INC.

HUBER AND SUHNER AG

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV,

I TS ELECTRONICS

INMET CORP.

INTEGRATED MICROWAVE CORPORATION
JANEL LABORATORIES, INC.
KDI/TRIANGLE ELECTRONICS, INC.

L & M ENGINEERING SOUTH

LECTRONIC RESEARCH LABS

LOCUS INC.

LORAL MICROWAVE/WAVECOM

LORCH ELECTRONICS DIV. OF VERNITRON CORP.
LUCAS-WEINSCHEL INC.

LUNAR INDUSTRIES, INC.

M/A-COM COMPONENTS MARKETING,INC
M/A-COM OMNI SPECTRA

MAC TECHNOLOGIES

MARCH MICROWAVE LTD.

MARLOW ELECTRONICS LTD.

MERRIMAC INDUSTRIES, INC.

MICON, INC.

MICRO COMMUNICATIONS, INC.
MICRONICS TECHNOLOGY

MICROWAVE FILTER CO., INC.
MICROWAVE TECHNIQUES

MIDISCO

MIDWEST MICROWAVE INC.

MINI CIRCUITS

MITEC ELECTRONICS LTD.

NARDA MICROWAVE CORP.

NORSAL INDUSTRIES INC.

NORTH HILLS ELECTRONICS, INC.
OLEKTRON SYSTEMS, INC.

PASTERNACK ENTERPRISES

PENSTOCK INC.

PICO PRODUCTS, INC.

QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.
RAYTHEON CO., MPTD

RDL, INC.

REMEC

RF POWER SYSTEMS

TPEEY DODTH S6TH STRET
[PHOENTXNRRTZ:0( AllES 032
(502) 887-0389
* Power Splitters and Combiners

2-30 MHz
* RF Transformers up to 300 MHz

¢ Transformers manufactured to
your specifications

* Tranformer design consultation

VIEWSONICS

VORTEX MICROWAVE CORP.
WAVELINE INC.

WERLATONE, INC.

WI-COMM ELECTRONICS INC.
WIDE BAND ENGINEERING CO. INC.

RELAYS
VACUUM

JENNINGS
KILOVAC CORP.
LSI JENNINGS
RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.
ROSS ENGINEERING CORP.
SHOKAI FAR EAST LTD.
SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DIV.
SURPLUS SALES OF NEBRASKA

MECHANICAL

ALAUN ENGINEERING

APPLIED SPECIALTIES, INC.

AROMAT CORP.

ARROWSMITH SHELBURNE DiV.
(FORMERLY JOSLYN DEFENSE SYSTEMS)

CARDINAL CONTROL CO. INC.

COMMUNICATIONS INSTRUMENTS INC. (CIl)

COTO COIL CORP.

HAMLIN INC.

JETTRON PRODUCTS, INC.

JOSEPH ELECTRONICS INC.

K & L MICROWAVE, INC.

KILOVAC CORP.

LSI JENNINGS

MAGNECRAFT ELECTRIC CO.

MIDISCO

OMRON ELECTRONICS, INC.

RF COMPONENTS

ROSS ENGINEERING CORP.

SAGE LABORATORIES, INC.

SHOKAI FAR EAST LTD.

SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DiV.

SURPLUS SALES OF NEBRASKA

TELEDYNE MICROWAVE

TELEDYNE RELAYS

UHF ASSOCIATES

MULTI-POLE

AROMAT CORP.

ARROWSMITH SHELBURNE DIV.
(FORMERLY JOSLYN DEFENSE SYSTEMS)

CARDINAL CONTROL CO. INC.

COMMUNICATIONS INSTRUMENTS INC. (CIl)

COTO COIL CORP.

DAICO INDUSTRIES

JENNINGS

K & L MICROWAVE, INC.

MAGNECRAFT ELECTRIC CO.

MATRIX SYSTEMS CORP.

ROSS ENGINEERING CORP.
SAGE LABORATORIES, INC.
SHOKAL FAR EAST LTD.
STANDEX ELECTRONICS
SURPLUS SALES OF NEBRASKA
TELEDYNE MICROWAVE
TELEDYNE RELAYS

SOLID STATE

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.
ALAUN ENGINEERING
APPLIED SPECIALTIES, INC.
AROMAT CORP.
ARROWSMITH SHELBURNE DIV.
(FORMERLY JOSLYN DEFENSE SYSTEMS)
CARDINAL CONTROL CO. INC.
DAICO INDUSTRIES
DATEL, INC.
ESCO ASSOC.
GRAYHILL INC.
HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DiV.
HYBRIDS INTERNATIONAL, LTD.
JOSEPH ELECTRONICS INC.
KIDDE INC.
MAGNECRAFT ELECTRIC CO.
MATRIX SYSTEMS CORP.

See
Matrix Systems
Ad on
Coaxial Switching

Page 37

RHG ELECTRONICS LABORATORY
RLC ELECTRONICS, INC.

ROHDE AND SCHWARZ GMBH CO
ROSS ENGINEERING CORP.

SAGE LABORATORIES, INC.
SALISBURY ENGINEERING INC.
SCALA ELECTRONIC CORP.
SECTOR MICROWAVE IND. INC.
SHASON MICROWAVE CORP.
SINCLAIR RADIO LABS INC.
SURPLUS SALES OF NEBRASKA
SYNERGY MICROWAVE CORP.
SYSTRON DONNER CORP., MICROWAVE DIV.
TELE-TECH CORP.

TELEDYNE MICROELECTRONICS
TELEDYNE MICROWAVE
TELEWAVE INC.

TEST EQUIPMENT CORP.

TONY CHAPMAN ELECTRONICS LTD.
TRAK MICROWAVE CORP.
TRANSCO PRODUCTS, INC.
TRIQUINT SEMICONDUCTOR INC.
TRM INC.

VENTRONICS MICROWAVE CORP.

See
Matrix Systems
Ad on
Coaxial Switching
Page 37

OLEKTRON SYSTEMS, INC.
OMRON ELECTRONICS, INC.
RF COMPONENTS

OLEKTRON SYSTEMS, INC.

OMRON ELECTRONICS, INC.

REL LABS, INC.

RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD.

SHOKAI FAR EAST LTD.

SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DIV.

SILICONIX, INC.

SURPLUS SALES OF NEBRASKA

TELEDYNE MICROELECTRONICS

TELEDYNE RELAYS

UHF ASSOCIATES

RF CONNECTORS

ACCUTEST INSTRUMENTS INC.
ADAMS-RUSSELL ELECTRONICS CO., INC.
ADAMS-RUSSELL ELECTRONICS, MODPAK
AIRBORN CONNECTORS

ALPHA PRODUCTS

AMP INC.

_ANP _

BNC, TNC, 35 mm Blind Mate
Connectors, Coax Transceivers and
more. Performance products for
applications to 50 GHz.

AMP offers a full line of RF and microwave
products for military, instrumentation, net-
working, and computer applications.

AMIP® Incorporated
\_ Harrisburg, PA 17105-3608 J




CONNECTORS
AND MORE
FROM AEP

SMA, SMB, and SMC
Connectors:

¢ Hundreds of varieties
 Choice of body finishes

SMS Series:

¢ Slide-on version of
SMB

¢ Float mounts, closed-
entry hoods available

7000 Series:

e Microminiature size
* Rugged and reliable
* Snap-on mating

75 ohm Connectors:

* Screw-on or snap-on

e Similar to SMB and
SMC

Precision Type N Plugs:

* For .141 semi-rigid

* One-step assembly

e VSWR<1.20:1 to 18
GHz.

Cable Terminations:
¢ Bulkhead and PCB
mount

Adapters:
e Within and between
series

Flexible and Semi-Rigid

Cable Assemblies:
Standard and custom
assemblies to meet your
specifications

Glass to Metal

Hermetic Seals:

e For RF and Microwave
¢ Standard and custom

Call or write for full
line catalogue.

APPLIED
ENGINEERING
PRODUCTS
PO. Box 510
New Haven, CT. 06513
(203) 776-2813 Fax (203) 776-8294
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AMPHENOL NORTH AMERICA
AMPHENOL RF/MICROWAVE OPERATIONS
ANDREW CORP.

APPLIED ENGINEERING PRODUCTS
APPLIED SPECIALTIES, INC.
AUTOMATIC CONNECTOR INC.
AVA ELECTRONICS CORP.

AVIEL ELECTRONICS
BI-TRONICS, INC.

BICC TECHNOLOGY VENTURES
BIRD ELECTRONIC CORP.
CALREP

CAMBRIDGE PRODUCTS CORP.
CASTLE MICROWAVE
CELLTRONICS

CERAMSEAL

CHILDS CORP,

COAXIAL COMPONENTS CORP.
COAXIAL CONNECTORS INC.
COAXITUBE CORP.

COMAD COMMUNICATIONS LTD.
COMPAC DEVELOPMENT CORP.
CONCORD ELECTRONICS CORP.
CONNECTING DEVICES, INC.
CONNECTRONICS INC.
CORCOM, INC.

CUSHCRAFT CORP.

DALE ELECTRONICS, INC.
DECIBEL PRODUCTS, INC.
DELTA ELECTRONICS MANUFACTURING CORP.
DESIGN SOLUTIONS
DETORONICS CORP.
DIELECTRIC COMMUNICATIONS
DUPONT CONNECTOR SYSTEMS
DYMA ENGINEERING

DYNAWAVE

EF JOHNSON

ELECTRONIC RESOURCES INC.
EMC TECHNOLOGY, INC.
FISCHER AMERICA, INC.

FM&T INDUSTRIES, INC.
FREDERICK COMPONENTS

.'{» !

ottt

CUSTOM COAXIAL CONNECTORS

Aviel Electronics manufacturers coaxial connectors, in
most series, to solve specific design problems.

Hermetic, blindmate, slip-on, tri-axial and spring-
loaded, as well as surface mount and cable mount
designs can be fabricated.

AVIEL ELECTRONICS,

12970 Branford St. Suite M, Arleta, CA 91331
Telephone: (818) 767-0122
FAX: (818) 767-7939

COAXIAL CONNECTORS

FUSION ELECTRONICS, INC.

G & H TECHNOLOGY INC.

G.C. ELECTRONICS CO.

GILBERT ENGINEERING

GLASSEAL PRODUCTS, INC.

GLENAIR CORP.

GTE CONNECTOR PRODUCTS

HUBER & SUHNER INC.

HUBER AND SUHNER AG

INTERCONNECTION PRODUCTS

ITT / SEALECTRO

ITT POMONA ELECTRONICS

ITT SCHADOW INC.

JOSEPH ELECTRONICS INC.

K C K AMERICA INC./ MITSUBISH!

KAMAN INSTRUMENTATION CORP.

KEVLIN MICROWAVE CORP.

KILO TEC

KINGS ELECTRONICS CO. INC.

LUCAS-WEINSCHEL INC.

M/A-COM COMPONENTS MARKETING,INC

M/A-COM OMNI SPECTRA

MALCO, MICRODOT INC., CONNECTOR,
INTERCONNECT SYSTEMS DIV.

MANHATTAN ELEC. CABLE CORP.

MARSHALL ELECTRONICS

MAURY MICROWAVE CORP.

MCMURDO CONNECTORS

METHODE ELECTRONICS, INC.

MICRO COAX COMPONENTS, INC.

MICRO COMMUNICATIONS, INC.

MICRODOT

MICROTECH,INC.

MICROWAVE TECHNIQUES

MIDISCO

MOLEX INC.

MOUSER ELECTRONICS

NATIONAL TEL-TRONICS

NEMAL ELECTRONICS INTERNATIONAL

OAKBURY COMPONENTS

PALCO CONNECTOR INC.

PASCALL ELECTRONICS LTD.

PASTERNACK ENTERPRISES

PENSTOCK INC.

PICO PRODUCTS, INC.

A.F. INDUSTRIES

RETCONN INC.

RF INDUSTRIES

SCALA ELECTRONIC CORP.

SHASON MICROWAVE CORP.

SOLITRON DEVICES, INC. & SOLITRON/MICROWAVE

SOURIAY

SOUTHWEST MICROWAVE INC.

HIGH PERFORMANCE
MICROWAYE
CONNECTORS

FOR BROAD BAND SMA e Mode free through
APPLICATIONS 270GHz
o Low VSWR < 1.15
ALSO TNC. N, SC. SSMA. 70MM,  through 270GHz
35MM. HN. TK, AND SPECIAL  « Low RF Leakage
DESIGNS < 100dB @ 270GHz

// ///W/)?)/ 335‘5“;'";022;5:‘1’:";:e» Inc.

S , AZ 85282-2042
MIOCUng'fVE Phone (002) 968-5995

SPECIALTY CONNECTOR CO. INC.
SPECTRUM CONTROL, INC.

STETCO, INC.

STORM PRODUCTS CO.

SUNBANK ELECTRONICS

SURPLUS SALES OF NEBRASKA
TELEWAVE INC.

TEST EQUIPMENT CORP.

TEXAS SPECTRUM ELECTRONICS INC.
TONY CHAPMAN ELECTRONICS _TO.
TRANSTECHNOLOGY ELECTROMICS
TROMPETER ELECTRONICS

UNITED MICROWAVE PRODUCTS, INC.
VIEWSONICS

W.L. GORE & ASSOCIATES, INC.
WHITTAKER ELECTRONIC RESOURCES
WILTRON CO.

WORLD BUSINESS CORP. INC.



Amphenol’

RF/Microwave Products

We have always been there. . .

Since 1933, we at Amphenol have
been leading the way in the devel-
opment of coaxial connectors. Today,
we manufacture the world’s most
comprehensive selection, with 34
distinct series, comprising over 4,000
cable connectors, receptacles, adapt-
ers, terminations, and accessories,

and more than 500 MIL-C-39012 and
MIL-A-55339 qualified parts.

Now, with our new and vital cus-
tomer service called SRF (Short Run
Facility), we are the quickest to re-
spond in critical design/development
situations.

Send for our new catalog by writing
to Amphenol RF/Microwave Opera-
ations, One Kennedy Avenue,
Danbury, CT 06810, by calling your
nearest Amphenol RF representative
or by dialing (203) 743-9272 for OEM
Direct Sales & Service.

Amphenol®
angg_gcomoanv
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SWITCHES
ELECTROMECHANICAL

ACCUTEST INSTRUMENTS INC.

AEROWAVE INC.

AIRTRON CORP.

ALPHA PRODUCTS

AMP INC.

APPLIED SPECIALTIES, INC.

ARCOLECTRIC CORP

AROMAT CORP

ARROWSMITH SHELBURNE DIV.
(FORMERLY JOSLYN DEFENSE SYSTEMS)

AUTOMATIC CONNECTOR INC.

BIRD ELECTRONIC CORP

CAIN FORLAW CO.

CHERRY ELECTRICAL PRODUCTS

COM DEV

COMAD COMMUNICATIONS LTD.

COMPAC DEVELOPMENT CORP

DAICO INDUSTRIES

DB PRODUCTS INC.

DIELECTRIC COMMUNICATIONS

DOW-KEY MICROWAVE CORP

DYMA ENGINEERING

DYNATECH MICROWAVE TECHNOLOGY, INC.

E/M CORP.

ELECTRO MECH. COMPONENTS, INC.

ELECTROSPACE SYSTEMS, INC

ELECTROSWITCH CORP

GILTRON INC.

GRAYHILL INC

HEWLETT-PACKARD CO.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

ITW SWITCHES

JENNINGS

JFW INDUSTRIES, INC

K & L MICROWAVE, INC.

L & M ENGINEERING SOUTH
LORAL MICROWAVE/WAVECOM
LS| JENNINGS

LUCAS LEDEX INC.

M/A-COM COMPONENTS MARKETING,INC
M/A-COM OMNI SPECTRA
MARCH MICROWAVE LTD.
MARLEE SWITCH CO
MARLOW ELECTRONICS LTD.
MARSHALL ELECTRONICS
MEPCO/CENTRALAB, INC.
MICROLAB/FXR

MICRONETICS INC.

MIDISCO

NAMCO CONTROLS

OMRON ELECTRONICS, INC.
P.G. ELECTRONICS LTD.
PACIFIC WEST ELECTRONICS
PASTERNACK ENTERPRISES
PICO PRODUCTS, INC

POWER DYNAMICS INC.
PREMIER MICROWAVE CORP
RF COMPONENTS

RLC ELECTRONICS, INC.
ROBINSON LABS

ROSS ENGINEERING CORP.
SAGE LABORATORIES, INC
SEACOR, INC.

SECTOR MICROWAVE IND. INC.
SHOGYO INTL CORP

SHOKAI FAR EAST LTD.
STANDARD GRIGSBY
STETCO, INC.

SURPLUS SALES OF NEBRASKA
TEKTRONIX, INC.

KILOVAC CORP
Analog atio Block Diagram Simulator for
omplete ograted CAE from $9 ommunications Runs on Your PC

48

@ Use TESS™ to simulate modems, radios, and other systems
@ Mix analog and digital blocks and test instruments freely
@ Library of over 50 high-level models:  Filters, VCO’s,
Mixers, A/D & D/A Converters, BER tester, Noise source,
5 wave Function Generatot, Phase meter, S&H, and more!
©® Add your models to TESS with our MODGEN™ option
® OrCAD® and P-CAD® schematic capture libraries
@ Built-in FFT spectrum analyzer for frequency analysis
@ Super high speed lets you simulate modulated carriers
TESS is not copy protected
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CALL FOR FREE APPLICATION N

TESS Simulator $495 TESOFT

MODGEN Model Generator $245 PO BOX 305
OrCAD/SDT HI® library $145 Roswell GA 30077-0305
P-CAD® library $225 Phone (404) 751-9785
3-Disk Demo Package Call  VISA,MasterCard & PO's

Attenuators
Multi-Position
DC-26.5 GHz

A" TELEDYNE
MICROWAVE

1290 Terra Bella Avenue, Mountain View, CA 94043
Phone 1-415-368-2211, FAX 1-415-966-1521

TELEDYNE MICROWAVE
TOKO AMERICA, INC.
TRANSCO PRODUCTS, INC.
TRILITHIC/TEXSCAN

VARI-L

VIEWSONICS

WAVELINE INC.

WI-COMM ELECTRONICS INC
WILBRECHT ELECTRONICS

SOLID STATE

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
ADAMS-RUSSELL SEMICONDUCTOR CENTER
AEL DEFENSE CORP

AIRTRON CORP

ALAUN ENGINEERING

ALPHA INDUSTRIES, INC.

AMERICAN MICROWAVE CORP
AMPLIFONIX, INC

ANALOG DEVICES

ANGHEL LABORATORIES, INC

APPLIED SPECIALTIES, INC

BRIMROSE CORP

CAIN FORLAW CO

CASTLE MICROWAVE

DAICO INDUSTRIES

DAJEM TECHNOLOGY CO.

DOTY SCIENTIFIC

EATON CORP. MICROWAVE PRODUCTS DIV
EATON CORP., COMPONENT & SEMICONDUCTOR
ESCO ASSOC

GENNUM CORPORATION

HARRIS SEMICONDUCTOR

HUGHES AIRCRAFT CO. MICRC WAVE PRODUCTS DIV.
INNOWAVE (AND VIRTECH)

ITW SWITCHES

JANEL LABORATORIES, INC

JCA TECHNOLOGY INC.

JFW INDUSTRIES, INC.

JOSEPH ELECTRONICS INC

L & M ENGINEERING SOUTH

LORCH ELECTRONICS DIV. OF VERNITRON CORP
M/A-COM COMPONENTS MARKETING,INC
M/A-COM MICROWAVE CIRCUITS

MARCH MICROWAVE LTD.

MARLEE SWITCH CO

MARLOW ELECTRONICS LTD

MAXIM INTEGRATED PRODUC™S
MERRIMAC INDUSTRIES, INC

MICRO PRECISION TECH. INC
MICROPHASE

MINI CIRCUITS

NAMCO CONTROLS

NARDA MICROWAVE CORP

NORSAL INDUSTRIES INC.

OAKBURY COMPONENTS

OLEKTRON CORP

OPTIMAX, INC

P&H LABORATORIES

PACIFIC MONOLITHICS

PACIFIC WEST ELECTRONICS

PASCALL ELECTRONICS LTD

PASTERNACK ENTERPRISES

PHOENIX MICROWAVE CORP

PICO PRODUCTS, INC.

PLANAR MICROWAVE, A RAYTHEON CO
PLESSEY RESEARCH & TECHNOLOGY
PULSAR MICROWAVE CORP
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cad/cae software & systems

QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.

RACOM CORP.

RAYTHEON CO., MPTD

REL LABS, INC.

REMEC

RLC ELECTRONICS, INC

SALISBURY ENGINEERING INC.

SDI MICROWAVE INC.

SHOKAI FAR EAST LTD.

SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DIV.

SIERRA MICROWAVE TECHNOLOGY

SILICONIX, INC.

SURPLUS SALES OF NEBRASKA

TEKTRON MICRO ELECTRONICS INC

TELE-TECH CORP

TELEDYNE MICROELECTRONICS

TONY CHAPMAN ELECTRONICS LTD.

TRIQUINT SEMICONDUCTOR INC.

VARI-L

VENTRONICS MICROWAVE CORP.

VIEWSONICS

VIRTECH

WATKINS-JOHNSON CO.

WESTERN MICROWAVE INC.

WIDE BAND ENGINEERING CO. INC.

TERMINATIONS

ACCUTEST INSTRUMENTS INC.

ACRIAN, INC.

ADAMS-RUSSELL ELECTRONICS CO., INC.

AEROWAVE INC.

AIRTRON CORP.

ALAN INDUSTRIES, INC.

AMPHENOL RF/MICROWAVE OPERATIONS

ANTENNA SPECIALISTS CO., THE

APOLLO MICROWAVES LTD.

APPLIED RESEARCH PRODUCTS OF
SERVO CORP OF AMERICA

APPLIED SPECIALTIES, INC

AUTOMATIC CONNECTOR INC.

AVA ELECTRONICS CORP.

AVIEL ELECTRONICS

BARRY INDUSTRIES (TRX DIV.)

BARTH ELECTRONICS, INC.

BI-TRONICS, INC.

BIRD ELECTRONIC CORP.

CAIN FORLAW CO.

CALREP

COAXIAL COMPONENTS CORP

COAXIAL DYNAMICS, INC.

COM DEV

CONCORD ELECTRONICS CORP

CORE-TRONICS DIV. KRYSTINEL CORP

DAJEM TECHNOLOGY CO.

DECIBEL PRODUCTS, INC.

DIELECTRIC COMMUNICATIONS

DIELECTRIC SCIENCES

DYMA ENGINEERING

EASTERN MICROWAVE CORP.

ELCOM SYSTEMS INC

ELECTRONIC RESOURCES INC.

EMC TECHNOLOGY, INC.

EQUITABLE/RENTELCO CORP.

ESCO ASSOC.

FERRITE COMPONENTS, INC.

FLORIDA RF LABS, INC.

GAMMA-F CORP.

GILBERT ENGINEERING

HEWLETT-PACKARD CO.

HUBER & SUHNER INC.

HUBER AND SUHNER AG

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

INMET CORP

INSTRUMENTS FOR INDUSTRY, INC.

ITT POMONA ELECTRONICS

JFW INDUSTRIES, INC.

KDI/TRIANGLE ELECTRONICS, INC.
LECTRONIC RESEARCH LABS
LUCAS-WEINSCHEL INC

M/A-COM COMPONENTS MARKETING,INC

M/A-COM LAND MOBILE COMMUNICATIONS

M/A-COM OMNI SPECTRA
MARLOW ELECTRONICS LTD.
MAURY MICROWAVE CORP.
MERRIMAC INDUSTRIES, INC.
MICON, INC.

MICROLAB/FXR

MICRONETICS INC.
MICROWAVE DEVICES, INC.
MICROWAVE RESOURCES, INC.

RF Design

MIDISCO

MIDWEST MICROWAVE INC.

MINI CIRCUITS

MITEC ELECTRONICS LTD.

NARDA MICROWAVE CORP

NEMAL ELECTRONICS INTERNATIONAL
NORTH HILLS ELECTRONICS, INC.
O.K. INDUSTRIES INC.

P&H LABORATORIES

PASTERNACK ENTERPRISES
PENSTOCK INC.

PICO PRODUCTS, INC.

POLYMER DESIGN

RAYTHEON CO., MPTD

RESIN SYSTEMS CORP.

RFDC INC.

RLC ELECTRONICS, INC.

ROHDE AND SCHWARZ GMBH CO
SAGE LABORATORIES, INC.
SHOGYO INTL CORP.

SINCLAIR RADIO LABS INC.
SPECIALTY CONNECTOR CO. INC.
SURPLUS SALES OF NEBRASKA
SYSTRON DONNER CORP., MICROWAVE DIV.
TELONIC BERKELEY, INC.

TEST EQUIPMENT CORP.

TEST PROBES, INC.

TONY CHAPMAN ELECTRONICS LTD.
TRILITHIC/TEXSCAN

TROMPETER ELECTRONICS

UNITED MICROWAVE PRODUCTS, INC.
UTE MICROWAVE, INC.

VIEWSONICS

WAGO CORP.

WAVELINE INC.

WIDE BAND ENGINEERING CO. INC.
WILTRON CO

WORLD BUSINESS CORP. INC.

TUNERS

ACCUTEST INSTRUMENTS INC.
AEROWAVE INC.

AIRTRON CORP

COAXIAL COMPONENTS CORP
DAJEM TECHNOLOGY CO.
DIELECTRIC COMMUNICATIONS
FERRETEC, INC.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

KDI/TRIANGLE ELECTRONICS, INC.

KILO TEC

L & M ENGINEERING SOUTH

LECTRONIC RESEARCH LABS

M/A-COM COMPONENTS MARKETING,INC

MAURY MICROWAVE CORP

MICROLAB/FXR

MICROWAVE TECHNIQUES

OAKBURY COMPONENTS

PREMIER MICROWAVE CORP.

RHG ELECTRONICS LABORATORY

SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DIV.

STEINBRECHER CORP

SURPLUS SALES OF NEBRASKA

SYSTRON DONNER CORP., MICROWAVE DiV.

TEST EQUIPMENT CORP.

TOKO AMERICA, INC.

TONY CHAPMAN ELECTRONICS LTD.

TRANS TECH INC.

UHF ASSOCIATES

VOLTRONICS

WATKINS-JOHNSON CO.

WAVELINE INC.

CAD/CAE
SOFTWARE &
SYSTEMS

SOFTWARE
CIRCUIT ANALYSIS/DESIGN

ANALOG DESIGN TOOLS
ANALOP ENGINEERING
APPLIED SPECIALTIES, INC.

RFDesigner

RF Analysis and Optimization
Software

CAMAT |

[| cmcurr

RFDesngner is an exoellent design tool
providing novel and original ways to gen-
erate engineering proposals, reports and
design reviews.

The new Version 1.1 brings enhance-
ments in user interface, significant addi-
tions to component models and expanded
S-parameter library.
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Simultaneous OPTIMIZATION of any num-
ber of circuit components and full nodal
linear ANALYSIS highlight the real power
of RFDesigner.
RFDesigner also provides:
- Statistical Yield prediction
« built-in parasistic values for all com
ponents with editable defaults
- automatic error checking
- a variety of numerical and graphical
output formats
» S-parameter interpolation
+ S-parameter library
« full featured Schematic Capture
Inqunre about our soﬁware evaluauon program

1ngSOFT Limited

213 Dunwew Ave., Willowdale, Ont. M2N-4H9, Canada
TEL: (416) 730-9611 __FAX: (416) 733-3884

RFDesignes mgSOﬁ Limited. DesignWorks - Capilano Computing inc.
cinosh - Apple Computer Inc
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cad/cae software & systems

CALIFORNIA SCIENTIFIC SOFTWARE E.E. PUBLIC DOMAIN LIBRARY
CALREP EESOF, INC.
CIRCUIT BUSTERS, INC. ESCO ASSOC.
COMPACT SOFTWARE, INC. G & H TECHNOLOGY INC.
DAJEM TECHNOLOGY CO. INGSOFT LIMITED
DESIGN AUTOMATION, INC. INTERFERENCE CONTROL TECHNOLOGIES, INC.
DGS ASSOCIATES INTUSOFT
E.E. PUBLIC DOMAIN LIBRARY IRT CORP.
EESOF, INC. JOHN MURRAY ASSOCIATES
ELLIS ELECTRONICS KASK LABS
ESCO ASSOC. SOFTWARE DEVELOPMENT SYS.
ETRON RF ENTERPRISES STRAIGHT FORWARD
FLOATING POINT SYSTEMS,INC. SUNCREST SOFTWARE
G & H TECHNOLOGY INC, TELEMUS ELECTRONIC SYSTEMS INC.
HAYWARD ELECTRONIC SYSTEMS, INC. TESOFT
HEWLETT-PACKARD CO. TUTSIM PRODUCTS
INGSOFT LIMITED VALID LOGIC SYSTEMS
INTERNATIONAL MICROCIRCUITS, INC. WEBB LABORATORIES
INTUSOFT XETRON CORP.
JENSEN TRANSFORMERS, INC.
KASK LABS
KEPRO CIRCUIT SYSTEMS, INC. TRANSMISS|0N LINE
MADE IT ASSOCIATES, INC.
MCH ASSOCIATES ANALOP ENGINEERING
MEDINA SOFTWARE, INC. CIRCUIT BUSTERS, INC.
MICROWAVE SOFTWARE APPLICATIONS, INC. COMPACT SOFTWARE, INC.
MULTIPATH, INC. CONSULTEK SOFTWARE SYSTEMS, INC.
NEDRUD DATA SYSTEMS DAJEM TECHNOLOGY CO.
PHIL GEFFE'S FILTERWARE E.E. PUBLIC DOMAIN LIBRARY
RADOM INC. EESOF, INC.
RF ENGINEERING ESCO ASSOC.
RLM G & H TECHNOLOGY INC.
SOFCAD ELECTRONICS, INC. HAYWARD ELECTRONIC SYSTEMS, INC.
SPEFCO SOFTWARE HEWLETT-PACKARD CO.
SUMMIT TECHNOLOGY INGSOFT LIMITED
SUNCREST SOFTWARE INTUSOFT
TATUM LABS KASK LABS
TELEMUS ELECTRONIC SYSTEMS INC. LUCAS-WEINSCHEL INC.
THOMAS H. STANFORD ENGINEERING MADE IT ASSOCIATES, INC.
TUTSIM PRODUCTS MCH ASSOCIATES
VALID LOGIC SYSTEMS MICROWAVE SOFTWARE APPLICATIONS, INC.
WEBB LABORATORIES NEDRUD DATA SYSTEMS
XETRON CORP. AF ENGINEERING
SIGNAL ONE
SUNCREST SOFTWARE
SYSTEM ANALYSIS/DESIGN TEST EQUIPMENT CORP.

WEBB LABORATORIES
ADVANCED MICROSOLUTIONS

ANALOG DESIGN TOOL.

Terlizo 3 EMC/TEMPEST
APPLIED SPECIALTIES, INC.

AUTODESK, INC. AEL DEFENSE CORP.

CALIFORNIA SCIENTIFIC SOFTWARE C.K. CONSULTANTS, INC.

COMPACT SOFTWARE, INC. CAPCON, INC.

DAJEM TECHNOLOGY CO CONSULTEK SOFTWARE SYSTEMS, INC.
DGS ASSOCIATES DAJEM TECHNOLOGY CO.

Optimize Filter Response

to Fit Your Design Target!
COMTRAN® now runs on your PC’

* Designs filters with custom-shaped responses
* Magnitude, Phase, Zin, Zout, or combination

- Fits any precision response using available
capacitor values (by recalculating resistors)

* Derives equivalent circuit from measured data
* Cuts opamp count in half (4 poles per opamp)
* Tolerance, Time Domain, Waveform Digitizing
* FAST — Less than 1 second per point typical

*Requires AT compatible w/ HP 82300B BASIC Language Processor card w/1 MB RAM, &
HP 9122 floppy drive. This card adds HP Rocky Mountain BASIC, w/ HP-IB interface, to your PC.
Lets your PC run HP 200/300 BASIC software. COMTRAN previously ran only on HP computers.

(0] U N :-WWN Integrated Software ]

A Division of Jensen Transformers, Inc.
10735 BURBANK BOULEVARD, N. HOLLYWOOD, CA 91601 FAX (818) 763-4574 « PHONE (213) 876-0059
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E® ENGINEERS INC.

E M C CONSULTING

EATON AIL DIV.

EESOF, INC.

ELECTRO-MECHANICS CO.,

ESCO ASSOC.

INTERFERENCE CONTROL TECHNOLOGIES, INC
IRT CORP.

LIBERTY LABORATORIES,INC.
LOGIMETRICS, INC.

NORAND EMC TEST LAB

OPTICAL COATING LABORATORY, INC
RADIOMETRICS CORP.
TECHNOLOGY SERVICES CORP.
TEST EQUIPMENT CORP.

XETRON CORP

TIME DOMAIN ANALYSIS

CALIFORNIA SCIENTIFIC SOFTW\RE
COMPACT SOFTWARE, INC.
DAJEM TECHNOLOGY CO.
DESIGN AUTOMATION, INC.
E.E. PUBLIC DOMAIN LIBRARY
EESOF, INC.

ESCO ASSOC.

G & H TECHNOLOGY INC
INTUSOFT

JENSEN TRANSFORMERS, INC.
KASK LABS

MADE IT ASSOCIATES, INC.
RF ENGINEERING

SOFCAD ELECTRONICS, INC.
STAR MICROWAVE
SUNCREST SOFTWARE
TESOFT

TEST EQUIPMENT CORP.
TUTSIM PRODUCTS

WEBB LABORATORIES
XETRON CORP.

PC BOARD DESIGN

ASM SOFTWARE, INC.

BISHOP GRAPHICS, INC.

C.K. CONSULTANTS, INC.

COMPACT SOFTWARE, INC

CONSULTEK SOFTWARE SYSTEMS, INC.
DALE ELECTRONICS, INC.

DESIGN SOLUTIONS

EESOF, INC.

ESCO ASSOC.

INSTANT BOARD CIRCUITS, CORP
INTERFERENCE CONTROL TECHNOLOGIES, INC.
INTUSOFT

JABIL CIRCUITS WEST

KEPRO CIRCUIT SYSTEMS, INC

KVG GmbH/JACK HUSNEY AND ASSOCIATES
WINTEK CORP

XETRON CORP.

CIRCUIT OPTIMIZATION

ANALOP ENGINEERING
APPLIED |

C.K. CONSULTANTS, INC.
CALREP

CIRCUIT BUSTERS, INC
COMPACT SOFTWARE, INC.
DAJEM TECHNOLOGY CO.
DESIGN AUTOMATION, INC.
E.E. PUBLIC DOMAIN LIBRARY
EESOF, INC

ESCO ASSOC.

G & H TECHNOLOGY INC
HAYWARD ELECTRONIC SYSTEMS, INC
HEWLETT-PACKARD CO.
INGSOFT LIMITED

INTUSOFT

JABIL CIRCUITS WEST

JENSEN TRANSFORMERS, INC.
KASK LABS

KVG GmbH/JACK HUSNEY AND ASSOCIATES
MADE IT ASSOCIATES, INC.
MAURY MICROWAVE CORP.
MCH ASSOCIATES

NEDRUD DATA SYSTEMS

RF ENGINEERING

RLM

SOFCAD ELECTRONICS, INC.
SPEFCO SOFTWARE
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In Ferrites for EMI suppression...

WE’RE INNOVATORS —
NOT IMITATORS

WE’RE FAIR-RITE

While other ferrite manufacturers
exploited existing markets, our R&D
looked to the future—and keeps
looking—to find better ways to put
ferrite to work in the control of Elec-
tromagnetic Interference.

In addition to the beads and sleeves
which are industry standards, we devel-
oped most of the ferrite EMI suppres-
sors widely imitated today, and were the
first to offer what has become a series
of Engineering Evaluation Kits.

No other source offers faster service
and more tooling know-how for unique
shapes than Fair-Rite Products.

When it comes to EMI ferrites, the
leaders come to Source One for quality,
service and price from a US. manufac-
turer that supplies the world— FAIR-RITE

NOW AVAILABLE

PLASTIC CASES FOR
ONE AND TWO PIECE BEADS

Nylon 6/6 snap-on cases meeting UL
Standard 94V2 are now available for
our most popular one and two piece
round cable shield beads: 2643102002
and 2643164151 respectively for 1"
O.D. cable; 2643540002 and
2643164251 for %" O.D. cable.

These cases secure the beads to the
cable, and clamp the halves of 2 piece
beads to ensure meeting the im-
pedance specification. Fair-Rite part
nos. for the cases are 0199164151 and
0199164251 respectively.

Send for information and samples — if
you work with EMC, you’ll be glad you
did.

F
/'/‘ Fair-Rite Products Corp.

PO Box J, One Commercial Row, Wallkill, NY 12589
Phone (914) 895-2055 » TWX 510-249-4819 » FAX (914) 895-2629




materials and hardware

SUNCREST SOFTWARE
WEBB LABORATORIES
XETRON CORP.

SYSTEMS —
HARDWARE

ADAMS RUSSELL, SURVEILLANCE PRODUCTS GROUP
ANALOP ENGINEERING

AP MICROWAVE

APPLIED SPECIALTIES, INC.
BISHOP GRAPHICS, INC.
HEWLETT-PACKARD CO.
INTUSOFT

KASK LABS

LEASAMETRIC, INC.
LUCAS-WEINSCHEL INC.

NORTH HILLS ELECTRONICS, INC.
RHG ELECTRONICS LABORATORY
SIGNATURE DESIGNS

MATERIALS AND
HARDWARE

CABINETS AND
ENCLOSURES

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
AIMSCO INC.

AMCO ENGINEERING CO.

BUD INDUSTRIES

CALREP

COMMUNICATIONS EQUIPMENT CO., INC.
COMPAC DEVELOPMENT CORP.
DAVLE TECH, INC.

DETORONICS CORP.

DYMA ENGINEERING

EAGLE MAGNETIC CO INC.
ELECTRONIC RESOURCES INC.
ENCLOSURE CORP.

EQUIPTO ELECTRONICS CORP.
ESCO ASSOC.

FILCOIL CO., INC.

FILTRON CO. INC.

HOFFMAN ENGINEERING CO.

JOE QUIN MFG. CORP.

JOSEPH ELECTRONICS INC.
KEYSTONE ELECTRONICS CORP.
KEYSTONE METAL PRODUCTS, INC.
LECTROMAGNETICS, INC.
LMB/HEEGER, INC.

MAGNETIC RADIATION LABORATORIES, INC.
MARSHALL ELECTRONICS
MICROWAVE PACKAGING ASSOC.
MOUSER ELECTRONICS

OPTIMA ENCLOSURES

PACIFIC WEST ELECTRONICS
PARTFOLIO, INC.

PLASTRONIC ENGINEERING CO. INC.
PNEUMAFIL CORP.

PREMIER METAL PRODUCTS CO.
RAY PROOF, SHIELDING SYSTEMS CORP.
RELIANCE COMM/TEC

SINCLAIR RADIO LABS INC.
SKYDYNE

STRONGBOX

SURPLUS SALES OF NEBRASKA
TELEMETRY TECHNOLOGIES, INC.
VECTOR ELECTRONIC CO.

ZERO CORP.

CERAMICS

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.
ACCUMET ENGINEERING CORP.
ACCURATE SCREW MACHINE CO. INC.
ALPHA INDUSTRIES, INC.

AREMCO PRODUCTS, INC.

BRIM ELECTRONICS, INC.

CABOT CERAMICS, INC.

CENTRE ENGINEERING, INC.
CERAMIC DEVICES, INC.

COORS CERAMICS CO.

GE CERAMICS
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HYBRIDS INTERNATIONAL, LTD.
KYOCERA AMERICA, INC.

MIC TECHNOLOGY CORP.

MORGAN MATROC LTD., UNILATOR DiV.
MURATA ERIE

MYKROY/MYCALEX CERAMICS
OAKBURY COMPONENTS

OXLEY INC.

PIEZO ELECTRIC PRODUCTS INC.
QUARTZITE PROCESSING, INC.
STETCO, INC.

TDK CORP. OF AMERICA

TECHNICAL COMPONENTS INC.

TEXAS SPECTRUM ELECTRONICS INC.
TRANS TECH INC.

VERNITRON CORP., PIEZO ELECTRIC DIV.

COATINGS —
ENVIRONMENTAL

ABLESTIK LABORATORIES

ALPHA INDUSTRIES, INC.

AREMCO PRODUCTS, INC.

ATOCHEM

BEE CHEMICAL, DIV. OF MORTON INTERNATIONAL
CARROLL COATINGS CO., INC.

CHEMFAB CHEMICAL FABRICS

E/M CORP.

ELECTRICAL INSULATION SUPPLIERS, INC.
EPOXY TECHNOLOGY INC.

GE SILICONES

INTERCONNECTION PRODUCTS

LUSOL PRODUCTS

MICRO CIRCUITS CO., INC.

PRECISION METAL FINISHING

COMPONENT/
HYBRID PACKAGES

ADVANCED MACHINING TECHNIQUES, INC.

BECKMAN INDUSTRIAL CORP.,
ELECTRONIC TECHNOLOGIES DIV.

DAWN ELECTRONICS, INC.

GLASSEAL PRODUCTS, INC.

ISOTRONICS

KDS AMERICA, A DAISHINKU CORPORATION

KYOCERA AMERICA, INC.

MURATA ERIE

REEVES - HOFFMAN

STANDARD CRYSTAL CORPORATION

TAFAINC.

CRYSTAL BLANKS

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD.
CRYSTAL TECHNOLOGY INC.

DELTRONIC CRYSTAL INDUSTRIES, INC.
FOX ELECTRONICS

HI-Q CRYSTALS DiV.

KDS AMERICA, A DAISHINKU CORPORATION
MATEC CORP./VALPEY - FISHER CORP.
PIEZO TECHNOLOGY, INC.

REEVES - HOFFMAN

SIGMOTEK INTL CORP.

STANDARD CRYSTAL CORPORATION

ELECTRONIC
HARDWARE

ACCURATE SCREW MACHINE CO. INC.
AIMSCO INC.

BEAD ELECTRONICS DIV., BEAD CHAIN MFG. CO.
BRIM ELECTRONICS, INC.

BUD INDUSTRIES

BUDWIG MFG. CO.

CONCORD ELECTRONICS CORP.
DETORONICS CORP.

DYMA ENGINEERING

EF JOHNSON

FERROXCUBE

INTERCONNECTION PRODUCTS
JETTRON PRODUCTS, INC.

JOHN FLUKE MFG. CO. INC.

JOSEPH ELECTRONICS INC.
KEYSTONE ELECTRONICS CORP.

MARSHALL ELECTRONICS
MICROTECH,INC.

MICROWAVE PACKAGING ASSOC.
O.K. INDUSTRIES INC.

POWER DYNAMICS INC.
RELIANCE COMM/TEC

RF PROTOTYPE SYSTEMS
SHOGYO INTL CORP.

SURPLUS SALES OF NEBRASKA
TELEMUS ELECTRONIC SYSTEMS INC.
VIEWSONICS

VITRO SERVICES CORP.

WAGO CORP.

WEST BOND INC.

EQUIPMENT RACKS

ACCUTEST INSTRUMENTS INC.
AMCO ENGINEERING CO.

BUD INDUSTRIES

CALREP

COMAD COMMUNICATIONS LTD.
COMMUNICATIONS EQUIPMENT CO., INC.
COMPAC DEVELOPMENT CORP.
DECIBEL PRODUCTS, INC.
DYMA ENGINEERING
ENCLOSURE CORP.

EQUIPTO ELECTRONICS CORP.
FILTRON CO. INC.

INMAC

JOE QUIN MFG. CORP.

JOSEPH ELECTRONICS INC.
LECTRONIC RESEARCH LABS
MARSHALL ELECTRONICS
OPTIMA ENCLOSURES
PNEUMAFIL CORP.

PREMIER METAL PRODUCTS CO.
RELIANCE COMM/TEC
SINCLAIR RADIO LABS INC.
SURPLUS SALES OF NEBRASKA
VIEWSONICS

FERRITES AND OTHER
MAGNETICS

A & A ENGINEERING
ALPHA INDUSTRIES, INC.
ARNOLD ENGINEERING
ATOCHEM
CASTLE MICROWAVE
CORE-TRONICS DIV. KRYSTINEL CORP.
CORTEC, INC.
DELTRONIC CRYSTAL INDUSTRIES, INC.
EMINETICS
EPSON AMERICA INC., COMPONENT SALES
FAIR-RITE PRODUCTS CORP.
FERRISHIELD, INC.
FERRONICS INC.
FERROXCUBE
INTERCONNECTION PRODUCTS
ISKRA ELECTRONICS, INC.
KILO TEC
KRYSTINEL CORP.
LODESTONE PACIFIC
MAGNETICS DIV. OF SPANG & CC.
MICROMETALS
MURATA ERIE
NATIONAL MAGNETICS GROUP INC.
NOVAMET SPECIALTY PRODUCTS CORP.
PALOMAR ENGINEERS
PHILIPS COMPONENTS - DISCRETE PRODUCTS DIV.
POLYMER CORP.
POLYMER DESIGN
QUARTZITE PROCESSING, INC.
RF POWER SYSTEMS
SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DIV.
SURPLUS SALES OF NEBRASKA
TDK CORP. OF AMERICA
TEXAS SPECTRUM ELECTRONICS INC.
THOMSON ELECTRON TUBES AND DEVICES
TOL-TEC INDUSTRIES INC.
TRANS TECH INC.
XTALONIX

1990 Directory



ALL THE RIGHT
CRYSTALS AT ALL
THE RIGHT PRICES

XTALONIX GARNETS, FERRITES,
DIELECTRICS & SUBSTRATES

TEL: (614) 488-5915
FAX: (614) 488-2864
1215 Chesapeake Ave., Columbus, Ohio 43212

HEAT SINKS

AAVID ENGINEERING, INC
ADVANCED MACHINING TECHNIQUES, INC.
AIMSCO INC.

AREMCO PRODUCTS, INC.
DUBBELDEE HARRIS DIAMOND
DYKO TOOL CORPORATION

G.C. ELECTRONICS CO.
GIGABIT LOGIC INC

HENRY MANN INC

JOSEPH ELECTRONICS INC
MICROWAVE PACKAGING ASSOC
MOUSER ELECTRONICS
PNEUMAFIL CORP.

POLYMER CORP

POWEREX, INC

REL LABS, INC

SUMITOMO ELEC

SURPLUS SALES OF NEBRASKA
TECH ETCH, INC

TECHNICAL COMPONENTS INC.
TRAN-TEC CORP

WILLIAMS ADVANCED MATERIALS

INSULATING
MATERIALS

AAVID ENGINEERING, INC
ABLESTIK LABORATORIES
AREMCO PRODUCTS, INC
ATOCHEM

BRIM ELECTRONICS, INC.
CHOMERICS, INC.

CONAP INC.

COORS CERAMICS CO
DYNALOY INC

ELECTRICAL INSULATION SUPPLIERS, INC
EMERSON & CUMING INC., A GRACE CO
EPOXY TECHNOLOGY INC

GE CERAMICS

INJECTORALL ELECTRONICS
KEYSTONE ELECTRONICS CORP
LUSOL PRODUCTS

M.M. NEWMAN CORP
MYKROY/MYCALEX CERAMICS
POLYMER CORP

TACONIC PLASTICS, LTD

TRANS TECH INC

PC BOARDS

A & A ENGINEERING

APPLIED DIELECTRICS, INC
BARRY INDUSTRIES (TRX DIV.)
BISHOP GRAPHICS, INC
BUCKBEE - MEARS/ST. PAUL
BUD INDUSTRIES

CALREP

CHERRY ELECTRICAL PRODUCTS
€/M CORP

EAGLE MAGNETIC CO INC

G.C. ELECTRONICS CO
GIGABIT LOGIC INC

HARMON ELECTRONICS, INC
INJECTORALL ELECTRONICS

RF Design
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JOSEPH ELECTRONICS INC

KEMTRON CIRCUITS & ELECTRONICS CORP.
KEPRQ CIRCUIT SYSTEMS, INC.

MICROWAVE PRINTED CIRCUITRY

MITEC ELECTRONICS LTD.

MOUSER ELECTRONICS

O.K. INDUSTRIES INC

PICO PRODUCTS, INC.

QUAL-TECH, DtV. OF FLEXCO MICROWAVE INC
REL LABS, INC

RF PROTOTYPE SYSTEMS

SOLADYNE DIV. OF ROGERS CORP

WORLD BUSINESS CORP. INC

SOCKETS

BEAD ELECTRONICS DiV., BEAD CHAIN MFG. CO.
CONCORD ELECTRONICS CORP.

EF JOHNSON

ELASTOMERIC TECHNOLOGIES, INC.

EXAR CORP

G.C. ELECTRONICS CO

GIGABIT LOGIC INC.

GILTRON INC.

INJECTORALL ELECTRONICS
INTERCONNECTION PRODUCTS

JETTRON PRODUCTS, INC

JOSEPH ELECTRONICS INC.

KEYSTONE ELECTRONICS CORP

MOUSER ELECTRONICS

ONEIDA ELECTRONIC MFG CO. INC

RF PROTOTYPE SYSTEMS

RICHARDSON ELECTRONICS, LTD

RICHARDSON ELECTRONICS, LTD./RF GAIN, LTD
SHOGYO INTL CORP

SUBSTRATES

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD
ACCUMET ENGINEERING CORP
ALPHA INDUSTRIES, INC
APPLIED SPECIALTIES, INC
AREMCO PRODUCTS, INC
BALZERS OPT!ICAL GROUP
BARRY INDUSTRIES (TRX DIV.)
CABOT CERAMICS, INC.

COORS CERAMICS CO.
CRYSTAL TECHNOLOGY INC
DIELECTRIC LABORATORIES, INC
ELECTRO SCIENCE LABS
FERRO ECA ELECTRONICS

GE CERAMICS

HARRIS CORP. FARINON COMPONENTS OPERATION
HYBRIDS INTERNATIONAL, LTD.
ICI AMERICAS INC.
INJECTORALL ELECTRONICS
INTERCONNECTION PRODUCTS
KEENE CORP. LAMINATES DIV.
KYOCERA AMERICA, INC.
M/A-COM OMNI SPECTRA
MATEC CORP./VALPEY - FISHER CORP.
MIC TECHNOLOGY CORP
MICRO HYBRIDS INC

MITEC ELECTRONICS LTD
MURATA ERIE
MYKROY/MYCALEX CERAMICS
NORPLEX OAK INC

OAKBURY COMPONENTS
PENSTOCK INC.

PHOTO TRANSFER INDUSTRIES
POLYFLON CO

QUARTZITE PROCESSING, INC
REL LABS, INC

RF PROTOTYPE SYSTEMS
ROGERS CORP

ROGERS CORPORATION
SUMITOMO ELEC

TACONIC PLASTICS, LTD

TDK CORP. OF AMERICA
TECHNICAL COMPONENTS INC
TRANS TECH INC

TOOLS

AMPHENOL RF/MICROWAVE OPERATIONS
APPLIED SPECIALTIES, INC

CONTACT EAST

DANIELS MFG CORP

DAVLE TECH, INC

ELECTRICAL INSULATION SUPPLIERS, INC
ESCO ASSOC

G.C. ELECTRONICS CO.

GILTRON INC

HENRY MANN INC

HEXACON ELECTRIC CO.

INMAC

JOSEPH ELECTRONICS INC.

M.M. NEWMAN CORP.

M/A-COM OMNI SPECTRA

MANHATTAN ELEC. CABLE CORP.

O.K. INDUSTRIES INC

PASTERNACK ENTERPRISES
PENSTOCK INC.

SOLDER ABSORBING TECHNOLOGY INC
TRIANGLE TOOL GROUP, INC., THE
UTICA TOOL CO.

TEST EQUIPMENT
AMPLIFIERS (LAB)

ACCUTEST INSTRUMENTS INC.

ALPHA INDUSTRIES, INC

AMERICAN MICROWAVE TECHNOLOGY
AMPLIFIER RESEARCH

AMPLITECH INC.

APPLIED SPECIALTIES, INC.

ARMATEK

AVTECH ELECTROSYSTEMS LTD.

BURLE INDUSTRIES, INC.

CASTLE MICROWAVE

CONTINENTAL RESOURCES, INC

DIGIMAX INSTRUMENTS CORP

DOTY SCIENTIFIC

EAGLE MAGNETIC CO INC.

EATON CORP., ELECTRONICS INSTRUMENTATION DIV.
EG&G PRINCETON/ELECTROCHEMICAL INSTR.
ELECTRO RENT CORPORATION

ENI

EPSCO, INC.-RF DIV

EQUITABLE/RENTELCO CORP.

FISKARS ELECTRONICS

GENSTAR RENTAL ELECTRONICS, INC.

HENRY RADIO INC.

HEWLETT-PACKARD CO.

HOPKINS ENGINEERING CO.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
INSTRUMENTS FOR INDUSTRY, INC.

EMC Testing Instrumentation

* Power Amplifiers
¢ Leveling Preamplifiers
¢ E-Field Sensors
e E-Field Antennas
e TEM Calls
e EMC Test Rooms

INSTRUMENTS FOR INDUSTRY
731 Union Parkway

Ronkonkoma, N.Y. 11779

TEL 516-467-8400 * FAX 516-467-8558

INTECH INC

IRT CORP

JCA TECHNOLOGY INC

JOSEPH ELECTRONICS INC.
KALMUS ENGINEERING INTL, LTD
KELTEC FLORIDA, INC.
KROHN-HITE CORP
LEASAMETRIC, INC

LECROY RESEARCH SYSTEMS
LECTRONIC RESEARCH LABS
LOGIMETRICS, INC

LUCAS EPSCO INC

M/A-COM MPD, INC.

MARCH MICROWAVE LTD
MARLOW ELECTRONICS LTD.
MATEC CORP./VALPEY - FISHER CORP
MCDONALD ASSOCIATES

MCL INC.
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MICON, INC.

MICROWAVE POWER

MICROWAVE SOLUTIONS INC.
MILCOM INTL

MILLIVAC INSTRUMENTS, INC.
MITEQ, INC.

OMEGA MICROWAVE, INC.

P.G. ELECTRONICS LTD.
PICOSECOND PULSE LABS, INC.
POWER SYSTEMS TECHNOLOGY
Q-BIT CORPORATION

RAG ELECTRONICS INC.

RF POWER LABS INC.

SIGNAL ONE

STANFORD RESEARCH

SYSTRON DONNER CORP., MICROWAVE DIV.
TE SYSTEMS

TEST EQUIPMENT CORP.

TONY CHAPMAN ELECTRONICS LTD.
TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS

UHF ASSOCIATES

VIEWSONICS

WI-COMM ELECTRONICS INC.
WIDE BAND ENGINEERING CO. INC.
WITRON

ANTENNA
MEASUREMENT
SYSTEMS

A.H. SYSTEMS, INC.

ALPHA INDUSTRIES, INC.
ANRITSU

CAIN FORLAW CO.

COMAD COMMUNICATIONS LTD.
E M C CONSULTING

ELECTRO RENT CORPORATION
ELECTRO-MECHANICS CO.,

FLAM & RUSSELL, INC.

HEWLETT-PACKARD CO.

HOPKINS ENGINEERING CO.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
JOSEPH ELECTRONICS INC.

LECTRONIC RESEARCH LABS
LOGIMETRICS, INC.

LUCAS-WEINSCHEL INC

MARLOW ELECTRONICS LTD.

MCDONALD ASSOCIATES

NARDA MICROWAVE CORP

PACIFIC WEST ELECTRONICS

RAY PROOF, SHIELDING SYSTEMS CORP.
ROHDE & SCHWARZ INC.

ROHDE AND SCHWARZ GMBH CO

SYSTRON DONNER CORP., MICROWAVE DIV.
TEST EQUIPMENT CORP,

TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS

WILTRON CO.

CALIBRATORS/
STANDARDS

A.R. BLANCK

ACCUTEST INSTRUMENTS INC
ALPHA INDUSTRIES, INC.
AUSTRON INC.

B AND J MARKETING
BALLANTINE LABORATORIES
BIRD ELECTRONIC CORP
BOONTON ELECTRONICS CORP
DATEL, INC.

DATUM INC.

DESIGN TECHNIQUE

DOWTY RFL INDUSTRIES INC.
EATON CORP., ELECTRONICS INSTRUMENTATION DIV.
ELECTRO RENT CORPORATION
ELECTRO-MECHANICS CO.,
EQUITABLE/RENTELCO CORP

ERBTEC ENGINEERING INC.
FREQUENCY ELECTRONICS
HEWLETT-PACKARD CO.

HOPKINS ENGINEERING CO.
HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
JOHN FLUKE MFG. CO. INC.
JOSEPH ELECTRONICS INC.
LECTRONIC RESEARCH LABS
LUCAS-WEINSCHEL INC.

MAURY MICROWAVE CORP.
MAXWELL LABS

MICROWAVE TECHNIQUES

NORTH HILLS ELECTRONICS, INC
PICOSECOND PULSE LABS, INC
RACAL-DANA INSTRUMENTS, INC.
RAG ELECTRONICS INC.

ROHDE AND SCHWARZ GMBH CO
ROSS ENGINEERING CORP.
RUBYTRON INSTRUMENTS
RUTHERFORD RESEARCH
SPECTRACOM CORP.

STANFORD RESEARCH

T & M RESEARCH PRODUCTS INC.
TAUBER-DREYER CORP.

TEST EQUIPMENT CORP.
TRIANGLE TOOL GROUP, INC., TH=
TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS
WENZEL ASSOCIATES, INC.

WIDE BAND ENGINEERING CO. INC.

DUMMY LOADS

ACCUTEST INSTRUMENTS INC.
ADAMS-RUSSELL ELECTRONICS CO., INC
AEROWAVE INC.

AIRTRON CORP

ALAN INDUSTRIES, INC.

ALPHA INDUSTRIES, INC.

AMERICAN MICROWAVE TECHNOLOGY
AMPLIFIER RESEARCH

dc to 750 MHz.

You know that most TEM cells can’t go beyond 500
MHz. Now here’s our new design, in the same test-
item capacity, with half again the bandwidth. We’ve
done it with proprietary resonant-mode suppression.

The smaller of our two new cells, which holds a

15-cm-wide test object, boasts a bandwidth of dc to

into a TEM cell before. Conversely,
the larger cell lets you test even larger
items to 375 MHz. You get 50% more MHz per
cubic centimeter!
Call, fax, or write for information on our new
Models TC1510 and TC3020 TEM cells.

750 MHz. The larger cell, with twice the chamber
size, goes to 375 MHz.

So now you can test subassemblies or entire prod-
ucts such as signal sources, power supplies, or pre-
amplifiers to frequencies you never could have sent

ﬂ ' AMPLIFIER
RESEARCH

160 School House Road, Souderton, PA 18964-9990 USA

215-723-8181 « TWX 510-661-6094 » FAX 215-723-£688

42810



APPLIED SPECIALTIES, INC.
BELLSONICS INC.

BIRD ELECTRONIC CORP.

COAXIAL DYNAMICS, INC.

COMAD COMMUNICATIONS LTD.

DYMA ENGINEERING

ELECTRO IMPULSE LABORATORY, INC.
ELECTRO RENT CORPORATION
EQUITABLE/RENTELCO CORP.
HOPKINS ENGINEERING CO.

HUBER AND SUHNER AG

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
INSTRUMENTS FOR INDUSTRY, INC.
IRT CORP.

JOSEPH ELECTRONICS INC.
KDI/TRIANGLE ELECTRONICS, INC.
LECTRONIC RESEARCH LABS
M/A-COM LAND MOBILE COMMUNICATIONS
M/A-COM OMNI SPECTRA

MAXWELL LABS

MICON, INC.

MICROLAB/FXR

MICRONETICS INC.

MICROWAVE DEVICES, INC.
MICROWAVE FILTER CO., INC.
MICROWAVE RESOURCES, INC.

MITEC ELECTRONICS LTO.

NARDA MICROWAVE CORP.

OHMWEVE CO. INC., THE

PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH)
PASTERNACK ENTERPRISES
PENSTOCK INC.

RAG ELECTRONICS INC.

RAYTHEON CO., MPTD

RESIN SYSTEMS CORP.

ROHDE AND SCHWARZ GMBH CO
SYSTRON DONNER CORP., MICROWAVE DIV.
T & M RESEARCH PRODUCTS INC.
TEST EQUIPMENT CORP.
TRILITHIC/TEXSCAN

TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS
WAVELINE INC.

WILTRON CO.

XTALONIX PRODUCTS

FIELD INTENSITY
METERS

ACCUTEST INSTRUMENTS INC.
ALPHA INDUSTRIES, INC.
AMPLIFIER RESEARCH

ANRITSU

B & K PRECISION, MAXTEC INTERNATIONAL CORP.
BIRD ELECTRONIC CORP.
COAXIAL DYNAMICS, INC.
COMAD COMMUNICATIONS LTD.
CONTINENTAL RESOURCES, INC.
DRANETZ TECHNOLOGIES, INC.
DYMA ENGINEERING

EATON AIL Div.

EATON CORP., ELECTRONICS INSTRUMENTATION DIV.

ELECTRICAL INSULATION SUPPLIERS, INC.
ELECTRO RENT CORPORATION
ELECTRO-METRICS
EQUITABLE/RENTELCO CORP.
EUROTEST LABORATORIES LTD.
GENERAL MICROWAVE CORP.
HOLADAY INDUSTRIES, INC.
HOPKINS ENGINEERING CO.
INSTRUMENTS FOR INDUSTRY, INC.
INTERCONNECTION PRODUCTS
JOSEPH ELECTRONICS INC.
LEADER INSTRUMENTS CORP
LECTRONIC RESEARCH LABS
MAXWELL LABS

MCDONALD ASSOCIATES

PICO PRODUCTS, INC.

RAG ELECTRONICS INC.

ROHDE & SCHWARZ INC.

ROHDE AND SCHWARZ GMBH CO
SENCORE INC.

SOUTHWEST RESEARCH INSTITUTE
TEST EQUIPMENT CORP.
TRILITHIC/TEXSCAN

TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS
VIEWSONICS

WAVETEK RF PRODUCTS, INC.

RF Design

100W RF
Power
Generators

MCL RF POWER GENERATORS are solid state main frame assemblies
with a frequency range from 10 to 2500 MHz. Main frames are available
for 115VAC, 60 Hz and for 208/220/240VAC, 50 Hz.

Standard models provide optimum reliability and stability with custom
models available for specific design requirements. Features include
short and open circuit protection, regulated power supply voltages,
internal square wave modulation, external AM modulation, external
pulse modulation, power output variable 500mW to maximum, overload
protected with overload indicators.

STILL ALSO AVAILABLE: Model 10270, “4-in-One” 1000 Watt RF, CW
POWER AMPLIFIER SYSTEM...40 to 1000MHz coverage in one
complete package. Write for details.

Write or call MCL today and
request your FREE copy of
brochure for details and
technical specifications.

MCL, INC.

501 S. Woodcreek Road
Bolingbrook, IL 60439

/ 312-759-9500 TWX 910-683-1839

Manufacturers of TWT and Klystron Amplifiers for Sateilite Communications.
24-Hour Sales and Technical Support for Immediate Service Woridwide.




Sure, for out-of-band testing, the HP
8642B is an excellent 2GHz signal
generator. But for many other appli-
cations, the Fluke 6062A may fit
your needs just as well. At 1/3

the price.

Choosing the right 2GHz programma-
ble RF signal generator doesn't have to
be a painful decision. You have two good
choices. .. at two very different prices.

Fluke 6062A Signal Generator.

PIL,295.

For off-channel testing, where spectral
purity is critical, the $33,050 HP 86428
is agood choice, despite the bite it takes
from your budget.

But for many applications, Fluke has
apainless alternative: The 6062A 2GHz
Signal Generator. At nearly one-third

the price, it may be the best signal gener-

ator for your application, not to mention
your budget.

Where pulse modulation parformance
is important, the 6062A simply ieaves
the HP 8642B behind. With a rise/fall
time of 15ns and on/off ratio of 80dB at
all frequencies, the 6062A has what it
takes to meet your most deranding
system requirements.

And when you need both repeatability
and confidence in your measurements,
the 6062A holds steady witl level
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Hewlett-Packard 8642B Signal Generator.

$33050.

CE_TN TBST & MEASURBENRDNT

accuracy and linearity performance that Challenge the 6062A's performance SRR i, R0 Bl Copog W SEONC, Exwen, ik
is simply outstanding. in your application. Gall us toll-free at (et iR ngo SR B AN a RN DIk,
Of course, the 6062A is reliable and 1-800-44-FLUKE and arrange for a dem- Pacat e atenansof Hewe: Packad o Al nces aremanc.
easytouse. And we stand behind itwith ~ onstration. Then you decide. AtaSaVINgs i sae bas: Faans: o216 ices subectochange withot
the best service and support in the test of $21,755, you'll feel no pain.
T GO06EA S oo afamityof  Fesoozn
Fluke RF signal generators, designedand ~ +16dBm maximum output level
i i i +/— 1dB level accuracy
built to give you the maximum value for T BBscou oo ke F I I I K E

the investment.

AM, FM M and pulse modutation

Please see our business reply card on page 125.
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FREQUENCY
COUNTERS

A & A ENGINEERING

ACCUTEST INSTRUMENTS INC.

ADAMS RUSSELL, SURVEILLANCE PRODUCTS GROUP

ADVANTEST AMERICA, INC

ALPHA INDUSTRIES, INC

ANRITSU

B & K PRECISION, MAXTEC INTERNATIONAL CORP

BALLANTINE LABORATORIES

CALIBRON INSTRUMENTS DIV.
BURTON-ROGERS CO., INC.

COLORADO DATA SYSTEMS, INC

CONTACT EAST

CONTINENTAL RESOURCES, INC.

CYBERRESEARCH, INC.

DAVLE TECH, INC

DIGIMAX INSTRUMENTS CORP

EIP MICROWAVE, INC.

ELECTRO RENT CORPORATION

ELECTRONIC EQUIPMENT BANK

EQUITABLE/RENTELCO CORP

ESTERLINE ANGUS

GENSTAR RENTAL ELECTRONICS, INC

GLOBAL SPECIALTIES

GUIDE TECHNOLOGY CORP

HAMEG INC.

HELPER INSTRUMENTS CO.

HEWLETT-PACKARD CO.

HOPKINS ENGINEERING CO.

JOHN FLUKE MFG. CO. INC.

JOSEPH ELECTRONICS INC

KIKUSUI INTL CORP.

LEADER INSTRUMENTS CORP

LEASAMETRIC, INC.

LECTRONIC RESEARCH LABS

MARCONI INSTRUMENTS INC.

MERCER ELECTRONICS

MOUSER ELECTRONICS

OPTOELECTRONICS, INC
PANASONIC INDUSTRIAL CO
RACAL-DANA INSTRUMENTS, INC
RAG ELECTRONICS INC

RAMSEY ELECTRONICS

RUBYTRON INSTRUMENTS
SCIENTIFIC ATLANTA

SENCORE INC.

SIGMOTEK INTL CORP

SIMPSON ELECTRIC CO

STANFORD RESEARCH

SYSTRON DONNER INSTRUMENT DIV.
TELEMUS ELECTRONIC SYSTEMS INC
TEST EQUIPMENT CORP
TRILITHIC/TEXSCAN

TRIPLETT CORP

TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS

XL MICROWAVE

MODULATION METERS

ACCUTEST INSTRUMENTS INC
ALPHA INDUSTRIES, INC.
BOONTON ELECTRONICS CORP
CALIBRON INSTRUMENTS DiV.
-BURTON-ROGERS CO., INC
COMAD COMMUNICATIONS LTD
CONTINENTAL RESOURCES, INC
ELECTRO RENT CORPORATION
EQUITABLE/RENTELCO CORP
GUIDE TECHNOLOGY CORP
HELPER INSTRUMENTS CO
HEWLETT-PACKARD CO.
HOPKINS ENGINEERING CO
IFR SYSTEMS, INC.
LEASAMETRIC, INC.
LECTRONIC RESEARCH LABS
LUCAS-WEINSCHEL INC
MARCONI! INSTRUMENTS INC
RACAL-DANA INSTRUMENTS, INC
ROHDE AND SCHWARZ GMBH CO
RUBYTRON INSTRUMENTS
TEST EQUIPMENT CORP

TUCKER ELECTRONICS
U.S. INSTRUMENT RENTALS

NETWORK ANALYZERS

ACCUTEST INSTRUMENTS INC
ADVANTEST AMERICA, INC

ALPHA INDUSTRIES, INC

ANRITSU

CONTINENTAL RESOURCES, INC

DIRECT CONVERSION TECH

DRANETZ TECHNOLOGIES, INC
ELECTRO RENT CORPORATION
EQUITABLE/RENTELCO CORP
FERRETEC, INC

GENSTAR RENTAL ELECTRONICS, INC
HAMEG INC

HARRIS CORP./GSSD/PRD INSTRUMENTS
HEWLETT-PACKARD CO.

HOPKINS ENGINEERING CO

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

For More Information,
please see our
ad on page 8

Subsidiary of GM Hughes Electronics

1-900 MHz RF Test Instruments

Many Wide Band Engineering Company, Inc. products are

available for 1-500 MHz,

1-600 MHz, or 1-900 MHz operation.

Others have narrower band widths. Most products are available for

0.E.M. applications. We will be pleased to quote to you specific
requirements.

RF ANALYSERS MINIATURE RF AMPLIFIERS

IMPEDANCE BRIDGES DIRECTIONAL COUPLERS
RF COMPARATORS MINIMUM LOSS PADS

IMPEDANCE CONVERTERS RF SWEEP AMPLIFIERS

RF DETECTORS

RF SWITCHES

e HYBRID POWER DIVIDER/COMBINERS

WIDE BAND ENGINEERING COMPANY, INC.

P.O. BOX 21652, PHOENIX, AZ 85036 TELEPHONE: (602) 254-1570




JOSEPH ELECTRONICS INC.
LEASAMETRIC, INC.

LECTRONIC RESEARCH LABS
MCDONALD ASSOCIATES

MICRO - NOW INSTRUMENT CO. INC.
MICRO VIDEO INC.

RAG ELECTRONICS INC.
RAYTHEON CO. MPTD

ROHDE AND SCHWARZ GMBH CO
RUBYTRON INSTRUMENTS
TEKTRONIX, INC.

TEST EQUIPMENT CORP
TRILITHIC/TEXSCAN

TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS
WAVETEK MICROWAVE, INC.
WILTRON CO.

NOISE FIGURE METERS

ACCUTEST INSTRUMENTS INC.
ALPHA INDUSTRIES, INC.
ANRITSU

CONTINENTAL RESOQURCES, INC.
EATON CORP., ELECTRONICS INSTRUMENTATION DiV.
ELECTRO RENT CORPORATION
EQUITABLE/RENTELCO CORP
HEWLETT-PACKARD CO.
HOPKINS ENGINEERING CO.
HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
JOSEPH ELECTRONICS INC.
LEASAMETRIC, INC.

LECTRONIC RESEARCH LABS
MARCH MICROWAVE LTD.
MICRONETICS INC.

NOISE COM INC.

RAG ELECTRONICS INC

RDL, INC.

RUBYTRON INSTRUMENTS

TEST EQUIPMENT CORP.
TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS

NOISE GENERATORS

ACCUTEST INSTRUMENTS INC.
COLORADO DATA SYSTEMS, INC.
CONTINENTAL RESOURCES, INC.
EATON CORP., ELECTRONICS INSTRUMENTAT!ON DIV.
ELECTRO RENT CORPORATION
ELECTRO-MECHANICS CO.,
EQUITABLE/RENTELCO CORP
GENSTAR RENTAL ELECTRONICS, INC.
HEWLETT-PACKARD CO.

HOPKINS ENGINEERING CO.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
JOSEPH ELECTRONICS INC.

KEYTEK INSTRUMENT CORP.
LEASAMETRIC, INC.

LECROY RESEARCH SYSTEMS
LECTRONIC RESEARCH LABS

MARCH MICROWAVE LTD.

MARCONI INSTRUMENTS INC.

MAURY MICROWAVE CORP.

MDF PRODUCTS INC.

MICRO - NOW INSTRUMENT CO. INC.
MICRONETICS INC.

MICROWAVE SEMICONDUCTOR CORP.
NEW WAVE INSTRUMENTS

NOISE COM INC.

RAG ELECTRONICS INC.

ROHDE AND SCHWARZ GMBH CO
RUBYTRON INSTRUMENTS

SYSTRON DONNER CORP., MICROWAVE DIV.
TEST EQUIPMENT CORP.

TOKIN AMERICA INC,

TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS
WAVELINE INC.

WAVETEK SAN DIEGO, INC.

OSCILLOSCOPES

A.W. SPERRY INSTRUMENTS, INC.
ACCUTEST INSTRUMENTS INC.
B & K PRECISION, MAXTEC INTERNATIONAL CORP.
BALLANTINE LABORATORIES
CALIBRON INSTRUMENTS DIV.-
BURTON-ROGERS CO., INC.
COMAD COMMUNICATIONS LTD.

RF Design

CONTACT EAST

CONTINENTAL RESOURCES, INC.
CYBERRESEARCH, INC.
DAVLE TECH, INC.

DYMA ENGINEERING

EAGLE MAGNETIC CO INC.
ELECTRO RENT CORPORATION
EQUITABLE/RENTELCO CORP
GENSTAR RENTAL ELECTRONICS, INC.
HAMEG INC.
HEWLETT-PACKARD CO.
HOPKINS ENGINEERING CO.
HYPRES INC.

IFR SYSTEMS, INC.

IWATSU INST. INC.

JAMES MILLEN ELECTRONICS
JOHN FLUKE MFG. CO. INC.
JOSEPH ELECTRONICS INC.
KIKUSUI INTL CORP.

LEADER INSTRUMENTS CORP.
LEASAMETRIC, INC.

LECROY RESEARCH SYSTEMS
LECTRONIC RESEARCH LABS
PANASONIC INDUSTRIAL CO.
RAG ELECTRONICS INC.
RAMSEY ELECTRONICS
RUBYTRON INSTRUMENTS
SENCORE INC.

TEST EQUIPMENT CORP
TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS

POWER METERS

A W. SPERRY INSTRUMENTS, INC.
ACCUTEST INSTRUMENTS INC.
ADVANTEST AMERICA, INC.
ANRITSU
BERKELEY NUCLEONICS CORP.
BIRD ELECTRONIC CORP.
BOONTON ELECTRONICS CORP.
CALIBRON INSTRUMENTS DIV.-
BURTON-ROGERS CQ., INC.
COAXIAL DYNAMICS, INC.
COLORADO DATA SYSTEMS, INC
COMAD COMMUNICATIONS LTD.
CONTACT EAST
CONTINENTAL RESOURCES, INC.
CYBERRESEARCH, INC.
DOTY SCIENTIFIC
DOWTY RFL INDUSTRIES INC.
DRANETZ TECHNOLOGIES, INC.
DYMA ENGINEERING
EATON CORP., ELECTRONICS INSTRUMENTATION DIV.
EIP MICROWAVE, INC.
ELECTRO RENT CORPORATION
ELECTRONIC EQUIPMENT BANK
EQUITABLE/RENTELCO CORP.
ESTERLINE ANGUS
FOTEC, INC.
GENERAL MICROWAVE CORP.
GENSTAR RENTAL ELECTRONICS, INC.
HARRIS CORP./GSSD/PRD INSTRUMENTS
HEWLETT-PACKARD CO.
HOPKINS ENGINEERING CO.
HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
INSTRUMENTS FOR INDUSTRY, INC.
ITM SYSTEMS INC.
JOHN FLUKE MFG. CO. INC.
JOSEPH ELECTRONICS INC.
LEASAMETRIC, INC.
LECTRONIC RESEARCH LABS
LUCAS-WEINSCHEL INC.
MARCONI INSTRUMENTS INC.
MCDONALD ASSOCIATES
MICROWAVE DEVICES, INC.
NARDA MICROWAVE CORP.
RACAL-DANA INSTRUMENTS, INC.
RAG ELECTRONICS INC.
RAMSEY ELECTRONICS
RAYTHEON CO., MPTD
ROHDE & SCHWARZ INC.
ROHDE AND SCHWARZ GMBH CO
RUBYTRON INSTRUMENTS
SIGNALCRAFTERS, INC.
TEST EQUIPMENT CORP.
TUCKER ELECTRONICS
U.S. INSTRUMENT RENTALS
WAVETEK MICROWAVE, INC.
WILTRON CO.
WITRON

QUARTZ
RESONATORS

FUNDAMENTALS
TO 350 MHZ

OVERTONES
TO 500 MHZ

Available As

e DISCRETE
CRYSTALS

e UNPLATED
WAFERS

e BASEPLATED
WAFERS

For Application In

e CRYSTAL FILTERS

e CRYSTAL
OSCILLATORS

e HYBRID CLOCK
OSCILLATORS

INNOVATIVE
FREQUENCY
CONTROL
PRODUCTS
INC.

P.O. BOX 300

PLAINFIELD, PA 17081
PH. 717-258-5425
FAX 717-258-5840
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PROBES

A W, SPERRY INSTRUMENTS, INC

ACCUTEST INSTRUMENTS INC.

AMERICAN HV TEST SYSTEMS INC

AMERICAN LASER SYSTEMS, INC.

AVTECH ELECTROSYSTEMS LTD.

B & K PRECISION, MAXTEC INTERNATIONAL CORP

BALLANTINE LABORATORIES

CALIBRON INSTRUMENTS DIV.-
BURTON-ROGERS CO., INC.

CERPROBE CORP.

CONTACT EAST

CONTINENTAL RESOURCES, INC.

CYBERRESEARCH, INC.

DAVLE TECH, INC

DESIGN TECHNIQUE

DOWTY RFL INDUSTRIES INC

DRANETZ TECHNOLOGIES, INC

EATON CORP., ELECTRONICS INSTRUMENTATION DIV.

ELECTRO RENT CORPORATION

ELECTRO-MECHANICS CO.,

EQUITABLE/RENTELCO CORP

G.C. ELECTRONICS CO.

HAMEG INC.

HEWLETT-PACKARD CO.

HOPKINS ENGINEERING CO

INTER-LOGIC SYSTEMS

ITT POMONA ELECTRONICS

JENNINGS

JOSEPH ELECTRONICS INC

KEYTEK INSTRUMENT CORP

KIKUSUI INTL CORP

LEADER INSTRUMENTS CORP.

LEASAMETRIC, INC.

LECTRONIC RESEARCH LABS

LOGIMETRICS, INC.

LSI JENNINGS

LUCAS-WEINSCHEL INC

LUXTRON

MAXWELL LABS

MCDONALD ASSOCIATES
MERCER ELECTRONICS
MICROWAVE DEVICES, INC

O.K. INDUSTRIES INC
PANASONIC INDUSTRIAL CO
PHOTO TRANSFER INDUSTRIES
PICOSECOND PULSE LABS, INC.
R & B ENTERPRISES
RADIOMETRICS MIDWEST CORP.
RAG ELECTRONICS INC

ROHDE AND SCHWARZ GMBH CO
ROSS ENGINEERING CORP
RUBYTRON INSTRUMENTS
SAGE ENTERPRISES INC
SIMPSON ELECTRIC CO

SOLDER ABSORBING TECHNOLOGY INC
SOUTHWEST RESEARCH INSTITUTE
T & M RESEARCH PRODUCTS INC
TEST EQUIPMENT CORP

TEST PROBES, INC

TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS
VIEWSONICS

PULSE GENERATORS

ACCUTEST INSTRUMENTS INC

ANRITSU

AVTECH ELECTROSYSTEMS LTD.

B & K PRECISION, MAXTEC INTERNATIONAL CORP

BALLANTINE LABORATORIES

BERKELEY NUCLEONICS CORP

CALIBRON INSTRUMENTS DIV.-
BURTON-ROGERS CO., INC.

COLBY INSTRUMENTS, INC

COLORADO DATA SYSTEMS, INC

CONTACT EAST

CONTINENTAL RESOURCES, INC

CYBERRESEARCH, INC

DAVLE TECH, INC.

EIP MICROWAVE, INC.

Measure Up With Coaxial Dynamics
Model 83500 Digital Wattmeter

The “Generation Gap" is filled with the “new” EXPEDITOR, the

microprocessor based R.F. AnaDigit System.

The EXPEDITOR power computer...you make the demands, it fills

the requirements.

* Programmable forward AND reflected
power ranges.

e Can be used with the elements you
now have.

¢ Compatible with all Coaxial Dynamics
line sizes and power ranges.

¢ 18 scales from 100 mW to 50 kW.

Contact us for your nearest authorized

Coaxial Dynamics representative or

distributor in our world-wide sales

network.

* PEAK POWER CAPABILITY
NOW AVAILABLE

COAXIAL
DYNAMICS, INC.

15210 Industrial Parkway
Cleveland, Ohio 44135
216-267-2233 1-800-COAXIAL
Telex: 98-0630

Service and Dependability...A Part of Every Product
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ELECTRICAL INSULATION SUPPLEERS, INC
ELECTRO RENT CORPORATION
EPSCO, INC.-RF DIV.
EQUITABLE/RENTELCO CORP
GENSTAR RENTAL ELECTRONICS, INC
HAMEG INC

HEWLETT-PACKARD CO.

HOPKINS ENGINEERING CO

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DiV.
JOHN FLUKE MFG. CO. INC.

JOSEPH ELECTRONICS INC.

KELTEC FLORIDA, INC

KEYTEK INSTRUMENT CORP
KROHN-HITE CORP

LEASAMETRIC, INC

LECROY RESEARCH SYSTEMS
LECTRONIC RESEARCH LABS

LUCAS EPSCO INC

MARLOW ELECTRONICS LTD

MATEC CORP./VALPEY - FISHER CORP
MAXWELL LABS

MCL INC.

MOUSER ELECTRONICS
PICOSECOND PULSE LABS, INC

R & B ENTERPRISES

RACAL-DANA INSTRUMENTS, INC.
RAG ELECTRONICS INC

RUBYTRON INSTRUMENTS
STANFORD RESEARCH

SYSTRON DONNER INSTRUMENT DIV,
TEST EQUIPMENT CORP

TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS
WAVETEK SAN DIEGO, INC.

RLC/IMPEDANCE
BRIDGES

ACCUTEST INSTRUMENTS INC
BOONTON ELECTRONICS CORP

PICOSECOND — NANOSECOND
PULSE GENERATORS

Our new ree 30 pRQS Cataiog Geecrbes over
150 models of puise QenermOrs. puise
amoiifhers, e puise generaion, semple and
hold ampiBiiers, delay generators,

RISE & FALL TIMES TC 40 PSEC
0 PW FROM 130 PSEC TO 100 USEC
C! PAF FROM 0 TO 300 MHZ
] VOLTAGES FROM 5 TO 350 VOLTS
PEAK CURRENTS TO 100 AMPS

ELECTROSYSTEMS
LIMITED

P.O. Box 265 Ogdensburg P.O. Box 5120 Stn “F"

New York 13669
(315) 472-5270

Ottewa, Canada K2C 3H4
(613) 226-5772
Telex: 053-4591

Germany: MICROSCAN GmbH Hamburg 040/63 20 03-0

UK: LYONS INSTRUMENTS Hoddesen (0992) 467161
France: EQUIPEMENTS SCIENTIFIQUES Sa Garches 741 90 90
Japan: MEISHO ELECTRONICS Tokyo (03) 816 6581 2
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HP’s newest economy
RF Signal Generator. ..

Typical SSB Phase Noise of HP 8657B Carrier Frequency: 500 MKz

SSB Phase Noise (dBc/Hz)

1 10

100

£(f} [dBc/Hz) vs. f[Hz)

purity up to 2

1K

GHz

©1989 Hewlett-Packard Co. TMSPK918:RFD

The next time you buy an
economy signal generator, get
top performance too. Because
the new HP 8657B Synthesized
Signal Generator delivers high
signal purity to 2 GHz. At less
cost than many generators
you’ll find.

You get the best SSB phase-
noise spec in this price class...
an outstanding —130 dB¢/Hz
(20 kHz offset) at 500 MHz.

Residual FM is a low 2 Hz.
There’s also the convenience
and flexibility of internal
AM, FM, and optional pulse
modulation.

It adds up to affordable IF/LO
substitution in radar and tele-
metry. Low-cost out-of-channel,
hum, and noise testing in two-
way radio. Plus easy simulation
of real-world signals in all your
RF tests.

To learn more, call
1-800-752-0900 today. Ask for
Ext. 740Q and we’ll send a
FREE selection guide that can
help you get the right balance
of purity and price.

*U.S. price only.

There is a better way.
HEWLETT
(I‘ﬁ] PACKARD
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CALIBRON INSTRUMENTS DIV.-
BURTON-ROGERS CO., INC.
CAMBRIDGE TECHNOLOGY, INC.
CONTINENTAL RESOURCES, INC.
ELECTRO RENT CORPORATION
EQUITABLE/RENTELCO CORP.
HEWLETT-PACKARD CO.
HOPKINS ENGINEERING CO.
JAMES MILLEN ELECTRONICS
JOSEPH ELECTRONICS INC.
LEADER INSTRUMENTS CORP.
LEASAMETRIC, INC.
LECTRONIC RESEARCH LABS
PALOMAR ENGINEERS
RAG ELECTRONICS INC.
RE INSTRUMENTS CORP.
ROHDE AND SCHWARZ GMBH CO
RUBYTRON INSTRUMENTS
SENCORE INC.
TEST EQUIPMENT CORP.
TRILITHIC/TEXSCAN
TUCKER ELECTRONICS
U.S. INSTRUMENT RENTALS
WIDE BAND ENGINEERING CO. INC.
WILTRON CO.

SIGNAL LEVEL
METERS

ACCUTEST INSTRUMENTS INC.

B & K PRECISION, MAXTEC INTERNATIONAL CORP.

BALLANTINE LABORATORIES

BIRD ELECTRONIC CORP

CALIBRON INSTRUMENTS DIV.-
BURTON-ROGERS CO., INC.

CONTINENTAL RESOURCES, INC.

CYBERRESEARCH, INC.

ELECTRO RENT CORPORATION

EQUITABLE/RENTELCO CORP.

HAMEG INC.

HEWLETT-PACKARD CO.

HOPKINS ENGINEERING CO.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

IFR SYSTEMS, INC.

JOSEPH ELECTRONICS INC.

LEASAMETRIC, INC.

LECTRONIC RESEARCH LABS

LUCAS-WEINSCHEL INC

RACAL-DANA INSTRUMENTS, INC.

RAG ELECTRONICS INC.

ROHDE & SCHWARZ INC.

ROHDE AND SCHWARZ GMBH CO

RUBYTRON INSTRUMENTS

SENCORE INC.

SIMPSON ELECTRIC CO.

TEST EQUIPMENT CORP

TRILITHIC/TEXSCAN

TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS

VIEWSONICS

WAVETEK RF PRODUCTS, INC.

SIGNAL/SWEEP
GENERATORS

ACCUTEST INSTRUMENTS INC.
ADAMS-RUSSELL, SURVEILLANCE PRODUCTS GROUP
ADVANTEST AMERICA, INC.
ANGHEL LABORATORIES, INC.
ANRITSU
AVCOM OF VIRGINIA
B8 & K PRECISION, MAXTEC INTERNATIONAL CORP.
BALLANTINE LABORATORIES
BELLSONICS INC.
BOONTON ELECTRONICS CORP.
CALIBRON INSTRUMENTS DiV.-
BURTON-ROGERS CO., INC.
COLBY INSTRUMENTS, INC.
COMSTRON CORP.
CONTACT EAST
CONTINENTAL RESOURCES, INC.
CYBERRESEARCH, INC.
DYMA ENGINEERING
EATON AIL DIV.
EATON CORP., ELECTRONICS INSTRUMENTATION DIV.
EIP MICROWAVE, INC.
ELECTRO RENT CORPORATION
EQUITABLE/RENTELCO CORP.
EXACT ELECTRONICS
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FERRETEC, INC.

GENSTAR RENTAL ELECTRONICS, INC.
GIGATRONICS, INC.

HAMEG INC.

HEWLETT-PACKARD CO.

HOPKINS ENGINEERING CO.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

IFR SYSTEMS, INC.
INTERCONNECTION PRODUCTS
JOHN FLUKE MFG. CO. INC.
JOSEPH ELECTRONICS INC.
KIKUSUI INTL CORP.

KROHN-HITE CORP.

LEADER INSTRUMENTS CORP.
LEASAMETRIC, INC.

LECROY RESEARCH SYSTEMS
LECTRONIC RESEARCH LABS
MARCONI INSTRUMENTS INC.
MARLOW ELECTRONICS LTD.
MCDONALD ASSOCIATES
MERCER ELECTRONICS

MICRO - NOW INSTRUMENT CO. INC.
PANASONIC INDUSTRIAL CO.
RACAL-DANA INSTRUMENTS, INC.
RAG ELECTRONICS INC.

RAMSEY ELECTRONICS

RE INSTRUMENTS CORP.

ROHDE & SCHWARZ INC.

ROHDE AND SCHWARZ GMBH CO
RUBYTRON INSTRUMENTS
SCITEQ ELECTRONICS, INC.
SIGNALCRAFTERS, INC.
SOLARTRON INSTRUMENTS
SYSTRON DONNER INSTRUMENT DIV.
TEST EQUIPMENT CORP

TONY CHAPMAN ELECTRONICS LTD.
TRILITHIC/TEXSCAN

TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS
WAVETEK MICROWAVE, INC.
WAVETEK RF PRODUCTS, INC.
WILTRON CO.

SPECTRUM
ANALYZERS

A & A ENGINEERING

ACCUTEST INSTRUMENTS INC.
ADVANTEST AMERICA, INC.
ANRITSU

AVCOM OF VIRGINIA
BELLSONICS INC.

CONTINENTAL RESOURCES, INC.
CYBERRESEARCH, INC.

DYMA ENGINEERING

EAGLE MAGNETIC CO INC.
EATON AIL DIv.

ELECTRO RENT CORPORATION
ELECTRO-METRICS
EQUITABLE/RENTELCO CORP.
EUROTEST LABORATORIES LTD.
FOTEC, INC.

GENSTAR RENTAL ELECTRONICS, INC.
HAMEG INC.
HEWLETT-PACKARD CO.
HOPKINS ENGINEERING CO.

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.

IFR SYSTEMS, INC.

JOSEPH ELECTRONICS INC.
LEASAMETRIC, INC.

LECROY RESEARCH SYSTEMS
LECTRONIC RESEARCH LABS
MARCONI INSTRUMENTS INC.
MCDONALD ASSOCIATES
PACIFIC WEST ELECTRONICS
PANASONIC INDUSTRIAL CO.
PENNTEK INSTRUMENTS
RAG ELECTRONICS INC.
RAMSEY ELECTRONICS

RDL, INC.

ROHDE & SCHWARZ INC.
ROHDE AND SCHWARZ GMBH CO
RUBYTRON INSTRUMENTS
SCIENTIFIC ATLANTA
SOLARTRON INSTRUMENTS
TEKTRONIX, INC.

TEST EQUIPMENT CORP.
THOMSONICS CORP.
TRILITHIC/TEXSCAN

TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS

VEGAS VALLEY GROUP
VIBRATION INSTRUMENTS
ZONIC CORP.

SWR METERS

ACCUTEST INSTRUMENTS INC.
BIRD ELECTRONIC CORP.
COMAD COMMUNICATIONS LTD.
CONTACT EAST

CONTINENTAL RESOURCES, INC.
ELECTRO RENT CORPORATION
EQUITABLE/RENTELCO CORP.
HELPER INSTRUMENTS CO.
HEWLETT-PACKARD CO.
HOPKINS ENGINEERING CO.
JOSEPH ELECTRONICS INC.
LECTRONIC RESEARCH LABS
LUCAS-WEINSCHEL INC.
MCDONALD ASSOCIATES
MICROWAVE DEVICES, INC.
PALOMAR ENGINEERS

ROHDE & SCHWARZ INC.
ROHDE AND SCHWARZ GMBH CO
RUBYTRON INSTRUMENTS
SIGNALCRAFTERS, INC.
TELONIC BERKELEY, INC.

TEST EQUIPMENT CORP.
TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS
WILTRON CO.

TEST FIXTURES

ACCUTEST INSTRUMENTS INC.
AMERICAN HV TEST SYSTEMS INC.
AUGAT MICROTEC

CERPROBE CORP.

COILCRAFT

DESIGN TECHNIQUE
ELASTOMERIC TECHNOLOGIES, INC.
ELECTRO RENT CORPORATION
EXAR CORP.

HEWLETT-PACKARD CO.

HOPKINS ENGINEERING CO.
HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIVv.
INTER-LOGIC SYSTEMS
INTERCONNECTION PRODUCTS
LECTRONIC RESEARCH LABS

LIXI, INC.

MAURY MICROWAVE CORP.
MEGARATE TEST PRODUCTS
MICROWAVE TECHNIQUES
MOTOROLA SEMICONDUCTORS
O.K. INDUSTRIES INC.

PACIFIC WEST ELECTRONICS
PHOTO TRANSFER INDUSTRIES
RE INSTRUMENTS CORP.

ROHDE AND SCHWARZ GMBH CO
SCIENTIFIC ATLANTA

SUN ELECTRONIC SYSTEMS, INC.
TEST EQUIPMENT CORP.

TEST QUALITY CO

TUCKER ELECTRONICS

WAVE/DISTORTION
ANAYYZERS

ACCUTEST INSTRUMENTS INC.
ADVANTEST AMERICA, INC.
BOONTON ELECTRONICS CORP
CALIBRON INSTRUMENTS DIV.-
BURTON-ROGERS CO., INC.
COLORADO DATA SYSTEMS, INC.
CONTINENTAL RESOURCES, INC.
CYBERRESEARCH, INC.
DRANETZ TECHNOLOGIES, INC.
EAGLE MAGNETIC CO INC.
ELECTRO RENT CORPORATION
EQUITABLE/RENTELCO CORP.
GENSTAR RENTAL ELECTRONICS, INC.
HAMEG INC.
HEWLETT-PACKARD CO.
HOPKINS ENGINEERING CO.
JOSEPH ELECTRONICS INC.
KROHN-HITE CORP.
LEADER INSTRUMENTS CORP.
LEASAMETRIC, INC.
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User Defined Functions
Customize and Speed Operation.

A measuring window
and IC memory card functions

make ADVANTEST ideal
for EMC measurement. Tt o
anuq vee

Quick and easy operation: The K3 : Dipole
R3261/3361 Series features a user- K4
defined function that enables selection
of the functions needed at the touch of
a key. The USER key operates the same
way as the FUNCTION key on a
personal computer, so personalized
menus can be created quickly and
easily. Pick the R3261/3361 Series for
all the right reasons — for speedy panel
settings, a DEFINE function that can
be used to replace the software menu,
a measuring window function and the : Next Pea “
flexibility of IC memory card functions. : Nex ‘ RETURN

BFrequency range: 9kHz to 3.6GHz

FURCTION TTRaGE | oF-®

e [ T [ (R3261B/3361B)
¢ s lL— - A 9kHz to 2.6GHz
‘ 710 san (R3261A/3361A)
o= (= \‘L‘—“j—‘Tﬂl [ W Built-in tracking generator and 120dB
P display range (R3361A/3361B)

_ ‘ it (E LC‘:L_ H Synthesis technique used for 1Hz-

resolution setting and measurements

E cCccs B Quasi-peak measurements 70dB
[ ol o] im kg dynamic range
ccc BIC memory card and GP-IB are

¢ . E—: C: standard features

- a E ‘B C e B Measuring window function

HE Built-in control function (option)

m 133618 SPECTRUM ANALYZER s e a4

o @ ( R3261/3361Series
ﬂ @J J Spectrum Analyzer

N ;

‘\D\ll’\“"-“' 3 \ 4 \
“'DVAN-'-. -

/ ot ) 4
s < i"om &

AN BAV nAVNRY
BN AT AveIrey

ADVANTEST

Advantest America, Inc. 2oy, Phone:(312)634-2552 Facsimile:(312)634-2872

Advantest UK Limited ol sosiaase Phone:(01)336-1606 Facsimile:(01)336-1657




services

LECROY RESEARCH SYSTEMS
LECTRONIC RESEARCH LABS
MARCONI INSTRUMENTS INC.
PANASONIC INDUSTRIAL CO.
RAG ELECTRONICS INC.

RE INSTRUMENTS CORP.
SOLTEC CORP.

TEST EQUIPMENT CORP.
TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS

SERVICES

ANTENNA
MEASUREMENT

A.H. SYSTEMS, INC.

AEL DEFENSE CORP.

AIRTRON CORP.

AMADOR CORP.

ANDREW CORP.

ASTRON CORPORATION

C.K. CONSULTANTS, INC.

COMAD COMMUNICATIONS LTD.
COMSEARCH APPLIED TECHNOLOGY
CUBIC DEFENSE, INC.

D.L.S. ELECTRONIC SYSTEMS, INC.
€% ENGINEERS INC.
ELECTRO-MECHANICS CO.,
EUROTEST LABORATORIES LTD.

G & H TECHNOLOGY INC.

HUBER AND SUHNER AG

HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DiV.
INSTRUMENTS FOR INDUSTRY, INC,
IRT CORP.

LIBERTY LABORATORIES,INC.

MICRO COMMUNICATIONS, INC.
MILLITECH CORP.

NORAND EMC TEST LAB
RADIOMETRICS CORP.
RADIOMETRICS MIDWEST CORP.

RAY PROOF, SHIELDING SYSTEMS CORP.
ROHDE AND SCHWARZ GMBH CO
SOUTHWEST RESEARCH INSTITUTE
TRANSCO PRODUCTS, INC.

CIRCUIT ASSEMBLY

CARDINAL CONTROL CO. INC.

CQT ELECTRONICS

CTS CORP./KNIGHTS Div.

E° ENGINEERS INC.

E/M CORP

ELGIN ELECTRONICS

EPSILON LAMBDA ELECTRONICS CORP.

GENERAL ELECTRIC MW SUBSYSTEMS

GENERAL SERVICES ENGINEERING, INC.

GROUP J INC.

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS DIV.

HYBRID-TEK, INC.

HYBRIDS INTERNATIONAL, LTD.

INTERNATIONAL SENSOR SYSTEMS, INC.

JABIL CIRCUITS WEST

KVG GmbH/JACK HUSNEY AND ASSOCIATES

KW MICROWAVE INC.

MATRIX CORP.

MIC TECHNOLOGY CORP.

MICRO PRECISION TECH. INC.

MICROWAVE DEVICES, INC.

MICROWAVE SOLUTIONS INC.

MITEC ELECTRONICS LTD

N. AMERICAN PHILIPS, SMD TECH.

NORCOMM CORP.

PENSTOCK INC.

QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.

RAMAR COMMUNICATIONS, INC.

RCD COMPONENTS INC.

REACTEL, INC.

REL LABS, INC.

RF POWER SYSTEMS

SPECTRUM CONTROL, INC.

TECHDYNE, INC.

TEKTRON MICRO ELECTRONICS INC.

TELEDYNE MICROELECTRONICS

TESA, C/0 ELECTRO-MECH COMPONENTS, INC.

WAVETEK RF PRODUCTS, INC.
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CONSULTANTS

A.R. BLANCK

A.R.F. PRODUCTS, INC.

ADVANCED MICROSOLUTIONS

ALK ENGINEERING

AMADOR CORP.

ANALOG SOLUTIONS

ANDERSEN LABORATORIES

APTRON LABORATORIES, INC.
ASTRON CORPORATION

BERSON & ASSOCIATES

BESSER ASSOCIATES

C.K. CONSULTANTS, INC.

CARNEL LABS CORP.

CASTLE MICROWAVE

COM DEV

COMAD COMMUNICATIONS LTD.
COMMUNICATION CERTIFICATION LABORATORY
COMMUNITRONICS

COMPACT SOFTWARE, INC.
COMSEARCH APPLIED TECHNOLOGY
CQT ELECTRONICS

D.L.S. ELECTRONIC SYSTEMS, INC.
DAJEM TECHNOLOGY CO.

DAWN ELECTRONICS, INC.

DELTA VEE ELECTRONICS

DESIGN & EVALUATION, INC.

DESIGN AUTOMATION, INC.

DETROIT TESTING LABORATORY, INC.
E? ENGINEERS INC.

E M C CONSULTING

EAGLE MAGNETIC CO INC

ELECTRO SERVICE CORP.

EMC SERVICES INC.

EPSILON LAMBDA ELECTRONICS CORP.
ETRON RF ENTERPRISES

FLAM & RUSSELL, INC.

FROST & SULLIVAN, INC.

G & H TECHNOLOGY INC.

GENERAL SERVICES ENGINEERING, INC.
GENISCO TECHNOLOGY CORP.
GILTRON INC.

GREEN MOUNTAIN RADIO RESEARCH CO.
HUBER AND SUHNER AG

I TS ELECTRONICS

IDEAS, INC.

INGSOFT LIMITED

INSTRUMENT SPECIALTIES CO., INC.

INTERFERENCE CONTROL TECHNOLOGIES, INC.

IRT CORP.

JABIL CIRCUITS WEST

JOHN MURRAY ASSOCIATES

KAJFEZ CONSULTING

KVG GmbH/JACK HUSNEY AND ASSOCIATES
LIBERTY LABORATORIES,INC.
LOGIMETRICS, INC.

LUNAR INDUSTRIES, INC

MADE IT ASSOCIATES, INC.

MANAGEMENT RECRUITERS OF BOULDER, INC.
MAXWELL LABS

MCH ASSOCIATES

MEGARATE TEST PRODUCTS

MICRO COMMUNICATIONS, INC.

MICROWAVE SOFTWARE APPLICATIONS, INC.
MICROWAVE SOLUTIONS INC

MITEC ELECTRONICS LTD.

NATIONAL ELECTRONIC CONTROL CO.
NEICCO

NORAND EMC TEST LAB

NORCOMM CORP.

PENTEK, INC.

PHOTO TRANSFER INDUSTRIES

PICO PRODUCTS, INC.

PRESCO INC.

QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.
RADIATION SCIENCES INC.

RADIOMETRICS CORP.

RADIOMETRICS MIDWEST CORP.

RAY PROOF, SHIELDING SYSTEMS CORP.
RESEARCH ASSOC. OF SYRACUSE

RF PLASMA PRODUCTS

RF POWER SYSTEMS

RLM

ROSS ENGINEERING CORP.

RUTHERFORD RESEARCH

SANDERS ASSOCIATES INC., A LOCKHEED CO
SCIENCE & ENGINEERING CONSULTANTS, INC.
SHASON MICROWAVE CORP.

SMITH ELECTRONICS, INC

SOUTHWEST RESEARCH INSTITUTE
SPECTRUM CONTROL, INC.

SPREAD SPECTRUM SCIENCES
STEINBRECHER CORP.

SYSTEMS FOR AUTOMATIC TEST
TALBOT TECHNOLOGY (T-TECH; CORP.
TECHNOLOGY FUTURES INC.
TELEMETRY TECHNOLOGIES, INC.
TELEMUS ELECTRONIC SYSTEMS INC
TEST QUALITY CO

TEXAS SPECTRUM ELECTRONICS INC.
THOMAS H. STANFORD ENGINEERING
TIL-TEK LTD.

TIMCO ENGINEERING, INC.

TRIQUINT SEMICONDUCTOR INC.
WEBB LABORATORIES

CUSTOM HYBRIDS

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.

AEL DEFENSE CORP.

AMPLIFONIX, INC.

ANALOG DEVICES

ANDERSEN LABORATORIES

AYDIN VECTOR DIV.

BARRY INDUSTRIES (TRX DIV.)

BECKMAN INDUSTRIAL CORP.,
ELECTRONIC TECHNOLOGIES DIV.

BOEING ELECTRONICS CO.

CALNET ELECTRONICS INC.

CQT ELECTRONICS

CTS CORP.

CTS CORP./KNIGHTS DiV.

DATEL, INC.

DAWN ELECTRONICS, INC.

DIELECTRIC COMMUNICATIONS

DYKO TOOL CORPORATION

EMC TECHNOLOGY, INC.

ENGLEHARD INDS

GENNUM CORPORATION

HARRIS CORP. FARINON COMPONENTS OPERATION

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS Div.

HYBRID-TEK, INC

HYBRIDS INTERNATIONAL, LTD.

HYTEK MICROSYSTEMS, INC.

I TS ELECTRONICS

IMPELLIMAX

INTERNATIONAL SENSOR SYSTEMS, INC.

ITT DEFENSE

JCA TECHNOLOGY INC.

KW MICROWAVE INC.

MIC TECHNOLOGY CORP.

MICRO HYBRIDS INC.

MICRO PRECISION TECH. INC.

MICROPHASE

MICROWAVE SOLUTIONS INC.

MITEC ELECTRONICS LTD.

NATEL ENGINEERING CO., INC

NORCOMM CORP

OAKBURY COMPONENTS

PACIFIC MONOLITHICS

PANASONIC INDUSTRIAL CO.

PHOTO TRANSFER INDUSTRIES

PIEZO TECHNOLOGY, INC.

PLESSEY RESEARCH & TECHNOLOGY

QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.

RCD COMPONENTS INC.

REL LABS, INC.

RF MONOLITHICS INC.

SAGE LABORATORIES, INC.

SHASON MICROWAVE CORP.

SOLITRON DEVICES, INC. & SOLITRON/MICROWAVE

SPECTRUM CONTROL, INC.

TALBOT TECHNOLOGY (T-TECH) CORP.

TEKTRON MICRO ELECTRONICS INC.

TELEDYNE MICROELECTRONICS

TELEMUS ELECTRONIC SYSTEMS

TOKO AMERICA, INC.

CUSTOM ICS AND
ASICS

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
ADAMS-RUSSELL SEMICONDUC™0OR CENTER
ANADIGICS, INC.

ANALOG DEVICES

ANALOG DEVICES INC., COMPUTER LABS DIVISION
ANALOG SOLUTIONS

CALIFORNIA EASTERN LABORATORIES
ENGLEHARD INDS

EPITRONICS CORP.

1990 Directory



CERTAIN THINGS ARE BASIC

[0 A CAR IN EVERY GARAGE
HENRY FORD — DETROIT INDUSTRIALIST

[1 A CHICKEN IN EVERY POT
HENRY IV — KING OF FRANCE

[J A COMPUTER ON EVERY ENGINEER’S DESK
LES BESSER — CAD PIONEER/LECTURER

Besser Associates now brings you state-of-the-art circuit
analysis, optimization and modern filter synthesis, at
bargain basement price. When you attend our continuing
education courses or buy our video training, you are
entitled to purchase a student edition of
TOUCHSTONE/RF™ and SFILSYN™ programs from us
at $995 and $1495 respectively. These programs run on
low-cost IBM compatible PCs under DOS. We can also
offer user training to your staff, in your facility, to maxi-
mize the benefits of your CAE investment.

During the past fifteen years,
our instructors have provided
engineering courses for over
7,000 designers and managers
throughout the world. The suc-
cess of our training comes from
the fact that our teachers are
practicing engineers who are ex-
perts in their fields, and also
know how to communicate at the
level of the course participants.

Take advantage of this unique
offer and let us assist you in ex-
tending truly advanced CAE to all
of your designers. You probably
have a car in your garage and
can afford a chicken when you
want one. Now, it is time to
satisfy your engineers’ needs.

BESSER ASSOCIATES

1170 E. MEADOW DRIVE, PALO ALTO, CA 94303
TEL: (415) 969-3400 FAX: (415) 494-1948




services

GENERAL ELECTRIC MW SUBSYSTEMS

GENNUM CORPORATION

GIGABIT LOGIC INC.

HARRIS CORP. FARINON COMPONENTS OPERATION

HARRIS MICROWAVE SEMICONDUCTOR

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS DIV.

HYBRIDS INTERNATIONAL, LTD.

HYPRES INC.

INTERNATIONAL MICROCIRCUITS, INC.

[T DEFENSE

MEGADYNE CORP

NEC ELECTRONICS, INC.

PACIFIC MONOLITHICS

PLESSEY RESEARCH & TECHNOLOGY

REL LABS, INC.

RF MONOLITHICS INC.

SILICONIX, INC.

SPECTRUM CONTROL, INC

TALBOT TECHNOLOGY (T-TECH) CORP.

TOKO AMERICA, INC.

TRIQUINT SEMICONDUCTOR INC.

EMC TESTING

A.H. SYSTEMS, INC.

AR. BLANCK

ADVANCED MEASUREMENT SYSTEMS, INC.
AEL DEFENSE CORP.

AMADOR CORP.

C.K. CONSULTANTS, INC.

CALMONT ENGINEERING AND ELECTRONICS CORP.
CAPTOR CORP.

CARNEL LABS CORP.

CHOMERICS, INC.

COMMUNICATION CERTIFICATION LABORATORY
COMSEARCH APPLIED TECHNOLOGY
CONTINENTAL TESTING LABORATORIES
D.L.S. ELECTRONIC SYSTEMS, INC.
DETROIT TESTING LABORATORY, INC.

E® ENGINEERS INC.

E/M CORP.

ELECTRICAL INSULATION SUPPLIERS, INC.
ELECTRO SERVICE CORP
ELECTRO-MECHANICS CO.,
ELECTRO-METRICS

EMC SERVICES INC.

FILTRON CO. INC.

G & H TECHNOLOGY INC.

INSTRUMENT SPECIALTIES CO., INC.
INTERFERENCE CONTROL TECHNOLOGIES, INC.
IRT CORP.

LIBERTY LABORATORIES,INC.

MCDONALD ASSOCIATES

NATIONAL ELECTRONIC CONTROL CO.
NEICCO

NORAND EMC TEST LAB

R & B ENTERPRISES

RADIATION SCIENCES INC.

RADIOMETRICS CORP.

RADIOMETRICS MIDWEST CORP.

RANTEC ANECHOIC / SHIELDING SYSTEMS
RAY PROOF, SHIELDING SYSTEMS CORP.
RETLIF, INC. TESTING LABORATORIES

ALM

RUTHERFORD RESEARCH

SANDERS ASSOCIATES INC., A LOCKHEED CO.
SMITH ELECTRONICS, INC.

SOUTHWEST RESEARCH INSTITUTE
SPECTRUM CONTROL, INC.

TDK CORP. OF AMERICA

TIMCO ENGINEERING, INC.

TOKIN AMERICA INC,

TRANSMET CORP

UNDERWRITERS LABORATORIES INC.

EQUIPMENT
CALIBRATION

ACCUTEST INSTRUMENTS INC.
AEL DEFENSE CORP

BIRD ELECTRONIC CORP.

C.K. CONSULTANTS, INC.
CARNEL LABS CORP.
CONTINENTAL RESOURCES, INC.
E® ENGINEERS INC.

EIP MICROWAVE, INC.

ELECTRO RENT CORPORATION
EQUITABLE/RENTELCO CORP.
EUROTEST LABORATORIES LTD.

66

HOLADAY INDUSTRIES, INC.
HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV.
IRT CORP.

JOHN FLUKE MFG. CO. INC.
MICROWAVE DEVICES, INC.
RADIOMETRICS CORP.
RADIOMETRICS MIDWEST CORP
ROHDE AND SCHWARZ GMBH CO
ROSS ENGINEERING CORP.
SAGE ENTERPRISES INC.
TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS
WAVETEK RF PRODUCTS, INC.

INSTRUMENT RENTAL/
LEASING

A.H. SYSTEMS, INC.

ACCUTEST INSTRUMENTS INC.
AMADOR CORP.

BISHOP GRAPHICS, INC.

C.J. ENTERPRISES
CONTINENTAL RESOURCES, INC.
E° ENGINEERS INC.

EIP MICROWAVE, INC.

ELECTRO RENT CORPORATION
ELECTRO-METRICS
EQUITABLE/RENTELCO CORP.
GENSTAR RENTAL ELECTRONICS, INC.
GILTRON INC.

HOLADAY INDUSTRIES, INC.
INTERCONNECTION PRODUCTS
LEASAMETRIC, INC.

LECTRONIC RESEARCH LABS
PACE TRANSDUCER CO.,

DIV. OF C.J. INSTRUMENTS, INC.
POWER SYSTEMS TECHNOLOGY
R & B ENTERPRISES
RADIOMETRICS CORP.

SUN ELECTRONIC SYSTEMS, INC.
TEST EQUIPMENT CORP.
TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS

PC LAYOUT/
FABRICATION

APPLIED DIELECTRICS, INC.

ASM SOFTWARE, INC.

BARRY INDUSTRIES (TRX DIV.)

BUCKBEE - MEARS/ST. PAUL

CALREP

E® ENGINEERS INC.

E/M CORP.

ELECTRICAL INSULATION SUPPLIERS, INC.
EPSILON LAMBDA ELECTRONICS CORP.
GENERAL ELECTRIC MW SUBSYSTEMS
GENERAL SERVICES ENGINEERING, INC.
GROUP J INC.

INJECTORALL ELECTRONICS

JABIL CIRCUITS WEST

KVG GmbH/JACK HUSNEY AND ASSOCIATES
MICROWAVE PRINTED CIRCUITRY
MICROWAVE SOLUTIONS INC.

PHOTO TRANSFER INDUSTRIES

PICO PRODUCTS, INC.

QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC.
REL LABS, INC.

SOLADYNE DIV. OF ROGERS CORP.
TALBOT TECHNOLOGY (T-TECH) CORP.

PLATING/COATING

ACCUMET ENGINEERING CORP.

ADAMS RUSSELL, BRAZONICS DIV.

AEL DEFENSE CORP.

AIRTRON CORP.

BARRY INDUSTRIES (TRX DiV.)

E/M CORP.

ELECTRO-FILMS, INC.

EPNER TECHNOLOGY INC.

GENERAL SERVICES ENGINEERING, INC.
GILTRON INC.

GLASSEAL PRODUCTS, INC.

HARRIS CORP. FARINON COMPONENTS OPERATION
INJECTORALL ELECTRONICS
INSTRUMENT SPECIALTIES CO., INC.

LEBOW CO.

MIC TECHNOLOGY CORP.

MICRO PRECISION TECH. INC.
MICROWAVE PRINTED CIRCUITFY
PHOTO TRANSFER INDUSTRIES
SOUTHWALL TECHNOLOGY
TRANS TECH INC

SOFTWARE
DEVELOPMENT

ADVANCED MICROSOLUTIONS
AMADOR CORP

ASM SOFTWARE, INC.

CIRCUIT BUSTERS, INC

COMPACT SOFTWARE, INC

DAJEM TECHNOLOGY CO.

DESIGN AUTOMATION, INC

E? ENGINEERS INC.

E M C CONSULTING

ETRON RF ENTERPRISES

FLAM & RUSSELL, INC.

GENERAL SERVICES ENGINEER NG, INC.
IDEAS, INC.

INGSOFT LIMITED

INTERFERENCE CONTROL TECHNOLOGIES, INC.
JOHN MURRAY ASSOCIATES
KAJFEZ CONSULTING

LIBERTY LABORATORIES,INC.
MADE IT ASSOCIATES, INC.

MCH ASSOCIATES

MEDINA SOFTWARE, INC.
MICROWAVE SOFTWARE APPLICATIONS, INC.
NORAND EMC TEST LAB

PRESCO INC.

RADIOMETRICS CORP.

RESEARCH ASSOC. OF SYRACUSE
ROHODE AND SCHWARZ GMBH CO
SIGNAL ONE

SIGNATURE DESIGNS

TEST QUALITY CO

WEBB LABORATORIES

TRAINING/EDUCATION

A.R. BLANCK

ADAMS RUSSELL ELECTRONICS - ANZAC DIV.
ADAMS RUSSELL SEMICONDUCTOR CENTER
AIM INC., MARKETING DEPT.

AMADOR CORP.

BESSER ASSOCIATES

C.K. CONSULTANTS, INC.

CIRCUIT BUSTERS, INC.

COMMUNICATION CERTIFICATION LABORATORY
COMPACT SOFTWARE, INC.

COMSEARCH APPLIED TECHNOLOGY
CYBERRESEARCH, INC.

D.A.T.A. BUSINESS PUBLISHING, INC.

D.L.S. ELECTRONIC SYSTEMS, INC.

DAJEM TECHNOLOGY CO.

DESIGN & EVALUATION, INC.

DRANETZ TECHNOLOGIES, INC.

E M C CONSULTING

ELECTRICAL INSULATION SUPPLIERS, INC.
EMC SERVICES INC.

EQUITABLE/RENTELCO CORP.

FOTEC, INC.

G & H TECHNOLOGY INC.

GIGABIT LOGIC INC.

GREEN MOUNTAIN RADIO RESEARCH CO.
HOWARD SAMS CO.

INTERFERENCE CONTROL TECHNOLOGIES, INC.
JABIL CIRCUITS WEST

JOHN FLUKE MFG. CO. INC.

KVG GmbH/JACK HUSNEY AND ASSOCIATES
LIBERTY LABORATORIES,INC.

NORAND EMC TEST LAB

PICO PRODUCTS, INC.

R & B ENTERPRISES

RADIANT COMM. CORP.

RADIATION SCIENCES INC.

RADIOMETRICS CORP.

RESEARCH ASSOC. OF SYRACUSE

RF PLASMA PRODUCTS

ROHDE AND SCHWARZ GMBH CO
RUTHERFORD RESEARCH

SAWTEK INC.

SHASON MICROWAVE CORP.

SMT PLUS, INC.

SOUTHWEST RESEARCH INSTITUTE
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Model 3115 Double Ridge Guide
1-18 GHz

Model 3116 Double Ridge Guide
18-40 GHz

Model 3106
Double Ridge Guide
200 MHz-2 GHz

Model TR3 Non-Metallic Tripod / /
22.68 kg capacity vy, /
two other models available / :

3¢ Model 3146A
Log Periodic
300 MHz—-1 GHz
four other models
available

Model 1060 Turntable

with controller and IEEE-488 bus option
1-7.6 meter diameter available

three other models available

Model 6502

Active Loop

10 kHz-30 MHz

four other models available

Model 3109 Biconical
20-300 MHz
three other models available

Model 3121C
Adjustable Element
Dipole Set

28 MHz-1 GHz

Model 3925 PLISN
5kHz-1 GHz
five other models available

TEST WITH
CONFIDENCE.

ENGINEERED TO PERFORM
If compliance testing is your pri-

mary responsibility, you need top-
of-the-line products you can count
on. Like EMCO antennas, de-
signed for repeatable FCC/VDE
testing. Manutactured for the strin-
gent requirements of MIL-STD test-
ing. With high sensitivity for
TEMPEST testing. Most have VSWR
ratios of less than 2:1. And all ex-
hibit exceptional dynamic range
and linearity.

CALIBRATED INDIVIDUALLY
Every EMCO antenna is individ-

ually calibrated using both C63.4
and ARP 968 standards, then ship-
ped to you with a signed Certifi-
cate of Compliance—a claim no
other manufacturer of test anten-
nas can make.

MANUFACTURED
WITH CARE

We choose only the best and
most durable materials for EMCO
products. Then we pay close at-
tention to details—machined tol-
erances are often less than one
one-thousandth of an inch. And
while we've automated for effi-
ciency, we still take the time to
hand-assemble and inspect each
one of our products.

TWO-YEAR WARRANTY,
SERVICE WORLD-WIDE
Because we know how well

every EMCO product is engi-
neered and built, we can back
each one with a two-year war-
ranty—twice the industry stan-
dard. And EMCO has more than
30 representatives worldwide to
help you—wherever you are. Call
our 800 number for more informa-
tion and the name of your EMCO
representative. Ask for your free
catalog of EMCO products, too!

1-800-253-3761

NEWCO!

A 4

The Electro-Mechanics Company

Call toll-free between 7:30 AM and 4:30 PM Central Time
800-253-3761 in USA or 512-835-4684 in Texas
Telex 797627 Fax 512-835-4729
PO.Box 1546 Austin, Texas 78767

08151/89161 Fax 08151/16610
Munchner Str. 2 D-8137 Berg | West Germany



emc products

TECHNOLOGY FUTURES INC.
TEST QUALITY CO

TRIQUINT SEMICONDUCTOR INC.
VECTOR ELECTRONIC CO.

EMC PRODUCTS
ABSORBERS

ADVANCED ELECTROMAGNETICS, INC.
CAPCON, INC.

CHOMERICS, INC.

CORE-TRONICS DIV. KRYSTINEL CORP.
DAVLE TECH, INC.

EMERSON & CUMING INC., A GRACE CO.
MCDONALD ASSOCIATES

MICROWAVE FILTER CO., INC.

O.K. INDUSTRIES INC.

PACIFIC WEST ELECTRONICS

POLYMER DESIGN

RANTEC ANECHOIC / SHIELDING SYSTEMS
RAY PROOF, SHIELDING SYSTEMS CORP.
TDK CORP. OF AMERICA

XTALONIX PRODUCTS

AC LINE FILTERS

AEROVOX INC.

APPLIED SPECIALTIES, INC.

BELLSONICS INC.

CAPCON, INC.

CAPTOR CORP.

COMAD COMMUNICATIONS LTD.

CONTROL CONCEPTS CORP.

CORCOM, INC.

CURTIS INDUSTRIES

DYMA ENGINEERING

EEE ELECTRONICS, INC.

EMC SERVICES INC.

EMISSION CONTROL LTD.

ENCLOSURE CORP.

ESCO ASSOC.

FERRONICS INC.

FILCOIL CO., INC.

FILTER CONCEPTS INC.

FILTRON CO. INC.

GENISCO TECHNOLOGY CORP.

GILTRON INC.

JMK, INC.

JOSEPH ELECTRONICS INC.

K C K AMERICA INC./ MITSUBISHI

L.C.R. ELECTRONICS

L.E.A. DYNATECH, INC.

LAMBDA ELECTRONICS

LINDGREN R.F. ENCLOSURES INC.

MCDONALD ASSOCIATES

MURATA ERIE

NATIONAL ELECTRONIC CONTROL CO.

ONEIDA ELECTRONIC MFG CO. INC.

PACIFIC WEST ELECTRONICS

PMI TECHNOLOGIES

POWER DYNAMICS INC.

RAY PROOF, SHIELDING SYSTEMS CORP.

RFI CORP.

ATRON CORP.

SANDERS ASSOCIATES INC., A LOCKHEED CO.

SCHAFFNER EMC, INC.

SCIENTIFIC HARDWARE SYSTEMS

SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DIV.

SPRAGUE ELECTRIC CO.

SURPLUS SALES OF NEBRASKA

TEST EQUIPMENT CORP,

TEXAS SPECTRUM ELECTRONICS INC.

TOKIN AMERICA INC,

TRI-MAG INC.

U.S. MICROTECH COMPONENTS

UNI-POWER MAGNETICS

VIEWSONICS

ANECHOIC CHAMBERS

ADVANCED ELECTROMAGNETICS, INC.
ADVANCED MEASUREMENT SYSTEMS, INC.
AEL DEFENSE CORP.

APPLIED SPECIALTIES, INC.

BREECH-LOK DIV G & H TECH

EMERSON & CUMING INC., A GRACE CO.
ESCO ASSOC.

ESPEC CORP.

FILCOIL CO., INC.

INSTRUMENTS FOR INDUSTRY, INC.
LECTROMAGNETICS, INC.

LINDGREN R.F. ENCLOSURES, INC.
MCDONALD ASSOCIATES

PACIFIC WEST ELECTRONICS

RANTEC ANECHOIC / SHIELDING SYSTEMS
RAY PROOF, SHIELDING SYSTEMS CORP.
SCIENTIFIC HARDWARE SYSTEMS

SUN ELECTRONIC SYSTEMS, INC.

TOK CORP. OF AMERICA

TEST EQUIPMENT CORP.

CONDUCTIVE
ADHESIVES/
LUBRICANTS

ABLESTIK LABORATORIES

AREMCO PRODUCTS, INC.

ARLOW / SILICONE RUBBER SPECIALTIES DIV.
CAPCON, INC.

CARROLL COATINGS CO., INC.
CHOMERICS, INC.

CONDUCTIVE SYSTEMS INC.

CONTACT EAST

DYNALOY INC.

E/M CORP.

ELECTRICAL INSULATION SUPPLIERS, INC.
EMERSON & CUMING INC., A GRACE CO.
INTERCONNECTION PRODUCTS

KEY POLYMER CORP.

LUSOL PRODUCTS

MCDONALD ASSOCIATES

MERIX CHEMICAL CO.

MICRO CIRCUITS CO., INC.

TECKNIT, A TWP CO.

ZYMET, INC.

CONDUCTIVE
COATINGS

ADVANCE COATINGS AND CHEMICALS

AKZO ENGINEERING PLASTICS

AREMCO PRODUCTS, INC.

ARLOW / SILICONE RUBBER SPECIALTIES DIV.

BEE CHEMICAL, DIV. OF MORTON INTERNATIONAL
CALMONT ENGINEERING AND ELECTRONICS CORP.

CAPCON, INC.

CARROLL COATINGS CO., INC.
CHOMERICS, INC.

CONDUCTIVE SYSTEMS INC.
DYNALOY INC.

E/M CORP.

ELECTRICAL INSULATION SUPPLIERS, INC.
ENTHONE INC.

EVAPORATED COATINGS, INC.

G.C. ELECTRONICS CO.

INSTRUMENT SPECIALTIES CO., INC.
LEBOW CO.

MERIX CHEMICAL CO.

MICRO CIRCUITS CO., INC.

OPTICAL COATING LABORATORY, INC.
PARTFOLIO, INC.

SOUTHWALL TECHNOLOGY

TAFA INC.

TECKNIT, A TWP CO.

W.H. BRADY CO. THIN FILM PRODUCTS
ZYMET, INC.

ESD CONTROL
DEVICES

CONTACT EAST

DAVLE TECH, INC.

ELECTRICAL INSULATION SUPPLIERS, INC.
ELECTRO-METRICS

G.C. ELECTRONICS CO.
INSTRUMENT SPECIALTIES CO., INC.
KEYTEK INSTRUMENT CORP.
MCDONALD ASSOCIATES

O.K. INDUSTRIES INC.

PARTFOLIO, INC.

SCHAFFNER EMC, INC.

SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS Div.
SIMCO CO. INC., THE
SOLDER ABSORBING TECHNOLOGY INC.
SOUTHWALL TECHNOLOGY
SURPLUS SALES OF NEBRASKA
TECKNIT, A TWP CO.
TEXAS SPECTRUM ELECTRONICS INC.

GASKETS/FINGER
STOCK

ARLOW / SILICONE RUBBER SPECIALTIES DIV.
BALSEAL ENGINEERING CO., INC
CAPCON, INC.

COMPAC DEVELOPMENT CORP.
CONDUCTIVE SYSTEMS INC.

ELECTRICAL INSULATION SUPPLIERS, INC.
EMC SHIELDING, DIV. OF TECH-ETCH
ENCLOSURE CORP.

GLENAIR CORP.

INSTRUMENT SPECIALTIES CO., INC.
KIRKHILL RUBBER CO.

MARCH MICROWAVE LTD.

MCDONALD ASSOCIATES

MICROWAVE TECHNIQUES

MITEC ELECTRONICS LTD.

PAWLING CORP., EMI SHIELDING PRODUCTS DIV.
RAY PROOF, SHIELDING SYSTEM3S CORP.
SCHLEGEL CORP.

SCIENTIFIC HARDWARE SYSTEMS
SPECTRUM CONTROL, INC.

SPIRA MFG CORP.

SURPLUS SALES OF NEBRASKA

TECH ETCH, INC.

TECKNIT, ATWP CO.

TEXAS SPECTRUM ELECTRONICS INC.

HUM STOP FILTERS

CAPCON, INC.

CQT ELECTRONICS

DYMA ENGINEERING

FILCOIL CO., INC.

GENISCO TECHNOLOGY CORP.
INTERCONNECTION PRODUCTS
NORTH HILLS ELECTRONICS, INC
OPAMP LABS INC.

PMI TECHNOLOGIES

TEXAS SPECTRUM ELECTRONICE INC.
UHF ASSOCIATES

SHIELDED
ENCLOSURES

AD-VANCE MAGNETICS, INC.

ADAMS RUSSELL ELECTRONICS - ANZAC DIV,
ADAMS RUSSELL ELECTRONICS, MODPAK
ADVANCED MEASUREMENT SYSTEMS, INC.
AEL DEFENSE CORP.

AMCO ENGINEERING CO.

APPLIED SPECIALTIES, INC.

AVL INDUSTRIES, INC.

BREECH-LOK DIV G & H TECH

CALREP

CAPCON, INC.

COMPAC DEVELOPMENT CORP.
COMSEARCH APPLIED TECHNOLOGY

E® ENGINEERS INC.

EAGLE MAGNETIC CO INC.

ENCLOSURE CORP.

EQUIPTO ELECTRONICS CORP.

ESCO ASSOC.

FILCOIL CO., INC.

GLASTEEL INDUSTRIAL LAMINATES
HOFFMAN ENGINEERING CO.

JOE QUIN MFG. CORP,
LECTROMAGNETICS, INC.

LINDGREN R.F. ENCLOSURES INC
MAGNETIC RADIATION LABORATORIES, INC.
MARCH MICROWAVE LTD.

MCDONALD ASSOCIATES

MICROWAVE PACKAGING ASSOC.

PACIFIC WEST ELECTRONICS

PARTFOLIO, INC.

PNEUMAFIL CORP,

RANTEC ANECHOIC / SHIELDING SYSTEMS
RAY PROOF, SHIELDING SYSTEMS CORP.
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SCIENTIFIC HARDWARE SYSTEMS
SURPLUS SALES OF NEBRASKA

SHIELDING
MAGNETIC

AD-VANCE MAGNETICS, INC.
ADVANCED MEASUREMENT SYSTEMS, INC.
AVL INDUSTRIES, INC.

CALMONT ENGINEERING AND ELECTRONICS CORP.

CAPCON, INC.

CHOMERICS, INC.

CORE-TRONICS DIV. KRYSTINEL CORP.
EAGLE MAGNETIC CO INC.

ELECTRICAL INSULATION SUPPLIERS, INC.
ESCO ASSOC.

FERROXCUBE

INTERCONNECTION PRODUCTS

MAGNETIC RADIATION LABORATORIES, INC.
MAGNETIC SHIELD DIV., PERFECTION MICA CO.
MAGNETICS DIV. OF SPANG & CO.
NOVAMET SPECIALTY PRODUCTS CORP.
OPTICAL COATING LABORATORY, INC.

RAY PROOF, SHIELDING SYSTEMS CORP.
SURPLUS SALES OF NEBRASKA

TAFA INC.

ZIPPERTUBING CO., THE

FOIL

AD-VANCE MAGNETICS, INC.
ADVANCED MEASUREMENT SYSTEMS, INC.
AVL INDUSTRIES, INC.

CALMONT ENGINEERING AND ELECTRONICS CORP.

CHOMERICS, INC.

EAGLE MAGNETIC CO INC.

ELECTRICAL INSULATION SUPPLIERS, INC.
ESCO ASSOC.

FLEXCON CO., INC.

LINDGREN R.F. ENCLOSURES INC.
MAGNETIC RADIATION LABORATORIES, INC.
MAGNETIC SHIELD DIV., PERFECTION MICA CO.
MAGNETICS DIV. OF SPANG & CO.

NOVAMET SPECIALTY PRODUCTS CORP.
SURPLUS SALES OF NEBRASKA
ZIPPERTUBING CO., THE

LAMINATE

ARLOW / SILICONE RUBBER SPECIALTIES DIV.
AVL INDUSTRIES, INC.

CALMONT ENGINEERING AND ELECTRONICS CORP.

CHOMERICS, INC.

EAGLE MAGNETIC CO INC.

ELECTRICAL INSULATION SUPPLIERS, INC.
FLEXCON CO,, INC.

GLASTEEL INDUSTRIAL LAMINATES
MOXNESS PRODUCTS, INC.

OPTICAL COATING LABORATORY, INC.
SCIENTIFIC HARDWARE SYSTEMS

W.H. BRADY CO. THIN FILM PRODUCTS
ZIPPERTUBING CO., THE

RF Design

COATINGS

AKZO ENGINEERING PLASTICS

AREMCO PRODUCTS, INC.

BEE CHEMICAL, DIV. OF MORTON INTERNATIONAL
CALMONT ENGINEERING AND ELECTRONICS CORP.
CAPCON, INC.

CARROLL COATINGS CO., INC.
CHOMERICS, INC.

DYNALOY INC.

E/M CORP.

ELECTRICAL INSULATION SUPPLIERS, INC.
ENTHONE INC.

EVAPORATED COATINGS, INC.
INTERCONNECTION PRODUCTS

KEY POLYMER CORP.

MICRO CIRCUITS CO., INC.

OPTICAL COATING LABORATORY, INC.
PARTFOLIO, INC.

TAFA INC.

TECHNIT

W.H. BRADY CO. THIN FILM PRODUCTS
ZIPPERTUBING CO., THE

SURGE/TRANSIENT
PROTECTORS

CAPCON, INC.

COMAD COMMUNICATIONS LTD.

CONTACT EAST

CONTROL CONCEPTS CORP.

DYMA ENGINEERING

EEE ELECTRONICS, INC.

EEVINC.

ELECTRICAL INSULATION SUPPLIERS, INC.

FILCOIL CO., INC.

FILTER CONCEPTS INC.

FISCHER CUSTOM COMMUNICATIONS, INC.

G & H TECHNOLOGY INC.

HARRIS SEMICONDUCTOR

HUBER & SUHNER INC.

HUBER AND SUHNER AG

JENNINGS

K C K AMERICA INC ./ MITSUBISHI

LSI JENNINGS

MCDONALD ASSOCIATES

MIDWEST COMPONENTS INC.

MURATA ERIE

ONEIDA ELECTRONIC MFG CO. INC.

RFi CORP.

ROSS ENGINEERING CORP.

RTRON

ORP.

SIEMENS COMPONENTS INC.,
SPECIAL PRODUCTS DiV.

TEST EQUIPMENT CORP.

TEXAS SPECTRUM ELECTRONICS INC.

UNI-POWER

AGNETICS

VIEWSONICS

TEST CELLS

AMPLIFIER RESEARCH
ELECTRO-MECHANICS CO.,

FISCHER CUSTOM COMMUNICATIONS, INC.
INSTRUMENTS FOR INDUSTRY, INC.
MCDONALD ASSOCIATES

RADIOMETRICS CORP.

TEST EQUIPMENT &
SYSTEMS

A.H. SYSTEMS, INC.

ADVANCED MICROSOLUTIONS

AEL DEFENSE CORP.

ANRITSU

BREECH-LOK DIV G & H TECH
CYBERRESEARCH, INC.

E® ENGINEERS INC.

EATON CORP., ELECTRONICS INSTRUMENTATION DiV.
ELECTRICAL INSULATION SUPPLIERS, INC
ELECTRO-MECHANICS CO.,
ELECTRO-METRICS
EQUITABLE/RENTELCO CORP.
FISKARS ELECTRONICS

GLENAIR CORP.
HEWLETT-PACKARD CO.

HOLADAY INDUSTRIES, INC.

IFR SYSTEMS, INC.

INSTRUMENT SPECIALTIES CO., INC.
INSTRUMENTS FOR INDUSTRY, INC.
JOHN FLUKE MFG. CO. INC.
JOSEPH ELECTRONICS INC.
KELTEC FLORIDA, INC.

KEYTEK INSTRUMENT CORP.
LOGIMETRICS, INC.

MAXWELL LABS

MCDONALD ASSOCIATES

MCL INC.

MICRO INSTRUMENT COMPANY
NATIONAL INSTRUMENTS

NOISE COM INC.

OPAMP LABS INC.

PESCHEL INSTRUMENTS INC.
PICOSECOND PULSE LABS, INC.

R & B ENTERPRISES
RADIOMETRICS CORP.

RAYTHEON CO., MPTD

ROHDE & SCHWARZ INC.

ROHDE AND SCHWARZ GMBH CO
ROSS ENGINEERING CORP.
SCHAFFNER EMC, INC.

SOLDER ABSORBING TECHNOLOGY INC.
SUN ELECTRONIC SYSTEMS, INC.
SYSTEMS FOR AUTOMATIC TEST
TEST EQUIPMENT CORP.

TEST QUALITY CO

TUCKER ELECTRONICS

U.S. INSTRUMENT RENTALS
VIEWSONICS

WATKINS-JOHNSON CO
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Chebyshev Lowpass Filter Design

By David C. Greene
Philips Consumer Electronics Co.

This article presents a computer program for use in
designing Chebyshev equal ripple lowpass filters. A previous
article (1) described a Butterworth approximation which gave
a filter that was maximally flat at the origin. That approximation,
while offering mathematical simplicity, produces a slow
transition between passband and stopband. In situations
where one is concerned with a band of frequencies, the
Chebyshev approximation is often more appropriate. This
approximation minimizes the magnitude of the largest error. It
has the important property of being equi-ripple, with the error
oscillating between minimum and maximum values of equal
amplitude.

he Nth-order Chebyshev polynomial T (w) is defined as

having the following properties (2):
¢ T, is even (odd) if n is even (odd)
» T, has all its zeros in the interval =1 < x <1
* T_oscillates between =1 in the interval -1 < x < 1
s T(H=H
This polynomial was discovered by P.L. Tschebyscheff while
he was studying the construction of steam engines. He used
these functions to describe various problems encountered in
the steam engine design. His 1899 paper (3) was used by Dr.
W. Cauer to design a class of filters now known as Chebyshev
type filters. (The spelling Tschebyscheff is the German
translation of the Russian and has often been changed to the
English spelling Chebyshev.)

From the above,

T|<1for-1<x<1
Tl

and outside this interval, the magnitude of the polynomial
becomes very large in comparison with unity. It is precisely
these properties that make the Chebyshev polynomial so
useful for the approximation problem. The practical lowpass
filter characteristic function given in Figure 1 is used. The
maximum passband loss is:

|K(jw)|
A Passband Stopband
Kmin
(¢) J
>
0 wg Wy

A, = 10log(l + €9

and the minimum stopband loss is:
Amin = 10 log(1 + K. 2)

Since,

|K(jw) [? = €T Hwlwg)

and [H(s)I[H(=s)] = 1 + [K(s)}[K(-s)]

the Chebyshev lowpass approximation can be written:

A(w) = 10 log{1 + [T (w/wg)]?}
And €2 = 10%Mmax — 1

thus & =V 100 "max — 1

If (wlwg) > 1, then

T.(x) = cosh [N arccosh (x)]

ENTER PASSBAND FREQUENCY (FC) IN Hz ? 4E6
ENTER PASSBAND RIPPLE (Amax) IN DB ? .5

DO YOU KNOW THE ORDER OF THIS LOWPASS (Y/N)
WHAT IS THE ORDER (MUST BE LESS THAN 20) ? 7
ENTER THE STOPBAND FREQUENCY (FS) IN Hz ? 5.

THE 3 DB BANDWIDTH OF THIS LOWPASS WILL BE:
ATTENUATION OF THIS LOWPASS AT (FS) WILL EE:

ENTER TERMINATION RESISTANCE IN OHMS ? 75
SELECT TERMINATION TYPE ( 1 ) EQUAL OR ( 2 )
ZERO FREQUENCY GROUP TIME DELAY IN SECONDE =

TSCHEBYSCHEFF LOWPASS FILTER

:ittRii** R= 75.000E+00 (OHMS)

:'tiC'**: C=0.92166E-09 (FARADS)
: ; L=0.37548E-05 (HENRYS)
:ﬁ*ici*‘: C=0.13997E-08 (FARADS)
: g L=0.40117E-05 (HENRYS)
:i**C**** C=0.13997E-08 (FARADS)
: ; L=0.37548E-05(HENRYS)
:*‘*C*‘*E C=0.92166E-09 (FARADS)
WA N AREAR R= 75.000E+00 (OHMS)

Figure 2. Program example.

TO CONTINUE PRESS <ENTER> : TO EXIT PROGRFZM PRESS <Q>

B

S5E6
41.204E+05 HZ
35.97983 DB
N =7

EXTREME ? 1
25.091E-08

Figure 1. Lowpass filter characteristic function.

70

Figure 2. Program example.
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5 REM —— 1500 REM w: wwwss=  Even Order Component Calculation =ess==zssssssssssssssss

10 REM ncn.ny-cnou Lovpa = Filter Design Program "CHEB.BAS" 1-31-88 1510 FOR K = 1 TO N STEP 2

20 REM =ww e ees 1520 L(K) = LR @ G(K): C(K + 1) = CR * G(K + 1)

50  REM sewe et 1530 NEXT K

60  REM 1540 RETURN

70 REN wwsssmecarmmra= INDUE DATA s . s ==t 1600 REH smsmssssssss Odd Order COMPONent CALCULALIiOon s s
80 CLs 1610 FOR K = 1 TO N STEP 2

90  DIM G(20), C(20), L(20), A(20), B{20), D(20}) 1620 C{K) = CR * G(K): L(K + 1) = LR # G(K + 1)

100 PRINT "THIS PROGRAM DETERMINES ALL THE NECESSARY PARAMETERS TO DESIGN" 1630 NEXT K

110 PRINT "EQUAL OR EXTREME TERMINATION TSCHEBYSCHEFF LOWPASS FILTERS" 1640 RETURN

120 PRINT "DAVID €. GREENE, PHILIPS CONSUMER ELECTRONICS CO.,KNOXVILLE,TN® 1700 REM s—ww=wme== Even Order Equal Termination Printing routine mcs=cesme—es=
130 PRINT : PRINT : INPUT "ENTER PASSBAND PREQUENCY (FC) IN Hz “: FC 1710 B = HB / 4: TERL = ((EXP(B) + 1 / EXP(B)) / (EXP(B) - 1 / EXP(B))) ° 2 * TE
131 IF FC <= 0 THEN 130 R

135 INPUT "ENTER PASSBAND RIPPLE (Amax) IN DB *: Al 1720 PRINT ™2ERO FREQUENCY GROUP TIME DELAY IN SECONDS = “; : PRINT USING "¢#0.4
136 IF Al <= 0 OR Al > 3 THEN 135 §45 2D

140 INPUT "DO YOU KNOW THE ORDER OF THIS LOWPASS (Y/N) “; 2§ 1730 PRINT : PRINT = #bseRacen Re="; : PRINT USING "449.4#8 "~ "*; TER
150 IF 2$ = "N* OR Z$ = "n” GOTO 190 ; : PRINT "(OHMS)"

160 IF 2$ = "Y" OR Z$ = "y" GOTO 170 ELSE GOTO 140 1740 GOSUB 1500

170 INPUT “WHAT IS THE ORDER (MUST BE LESS THAN 20) "; N 1750 GOSUB 2000

175 IF N <= 0 OR N > 20 THEN 170 1760 PRINT " seesRecon Re": : PRINT USING "##¢#.44¢°°°°"; TERl: : PRI
180 GOTO 220 NT *(OHMS) "

190 INPUT "ENTER THE MINIMUM STOPBAND ATTENUATION (Amin) IN DB “: A2 1770 GOTO 900

200 IF A2 < O THEN A2 = =1 * A2 2000 REM seswwwwssswco= Even Order printing routine stascc=—sssssscomme=-s
210 IF A2 <= Al THEN PRINT : PRINT : PRINT "NOT MUCH OF A LOWPASS!!...Amin<=Ama 2010 FOR K = 1 TO N - 1 STEP 2

%*: GOTO 130 2020 PRINT * . an

220 INPUT “ENTER THE STOPBAND FREQUENCY (FS) IN Kz "; FS 2030 PRINT . L L=": : PRINT USING "4.48#88°° """ L(K): : PRI
230 IF FS < FC THEN PRINT : PRINT "LOOKS LIKE A HIGHPASS!!...FS<FC": GOTO 130 NT " (HENRYS) "

240 PRINT : PRIN' 2040 PRINT " . an

250 IF FS = FC THEN PRINT "YOU ARE NOT LOWPASSING ANYTHING...FSeFC!!1": GOTO 13 2050 PRINT * canaConse PRINT USING "#.84888°°""*; C(K + 1):
o PRINT "(FARADS)"

260 Fl = 1: F2 = FS / FC 2060 NEXT K

300 REM mscsccsscm Tschebyscheff Order Or Attenuatjon ssesswsssssommssmme 2010 FOR K = 1 TO N - 1 s'n;p 2

310 DE = .4342944819¢: DEF FNLGT (X) = LOG(X) ® DE: PI = 4 * ATN(14) 2020 PRINT * .

320 Y = F2 / Fl: YY = LOG(Y + SQR(Y ~ 2 - 1)) 2030 PRINT * . L PRINT USING "¢.44408°°°"": L(X); : PRI
330 IF Z$ = *Y" OR Z$ = "y® THEN 370 NT *(HENRYS)"™

340 E =10 ° (.1 * Al) - 1: F =10 ° (.1 % A2) -1 2040 PRINT " . o

350 X = SQR(F / E): XX = LOG(X + SQR(X ° 2 =~ 1}) 2050 PRINT " seraCanen C="; : PRINT USING "0.444#8° " "; C(X ¢ 1): :
360 N = XX / YY: IF INT(N) <> N THEN N = INT(N) + 1 PRINT " (FARADS) "

370 T = (EXP(N * YY) + EXP(=N * YY¥)) / 2: E= 10 * (.1 # Al) - 1 2060 NEXT K

380 A = 10 # FNLGT(1 + E * T ~ 2): IF 2§ = "Y" OR 2§ = "y" THEN A2 = A 2070 PRINT " » an

382 YBW = SQR(1 / E): ABW = LOG(YBW + SQR(YBW ~ 2 - 1}) / N 2080 RETURN

184 COHB = (EXP(ABW) + 1 / (EXP(ABW))) / 2: BWT = COHB * FC 5000 REM wmooo=cooe= Calculation of normalized Parameters wwwssooucoesesmsss
386 PRINT "THE 3 DB BANDWIDTH OF THIS LOWPASS WILL BE: ": : PRINT USING "#44.04 5010 H1 = Al / (40 * DE): H2 = ({EXP(H1) + (1 / EXP(H1)})) / (EXP(H1) - (1 / EXP(
€°°°°%: BWT: : PRINT " HERTZ" H1Y)

390 PRINT "ATTENUATION OF THIS LOWPASS AT (FS) WILL BE: ™; A: “DB ": : PRINT 5020 HB = mc(uz)~ H3 = HB / (2 * N): GA = (EXP(H3) - 1 / EXP(H3)) / 2

* Ne ;N 5030 FOR K = 1 TO

395 IF N > 20 THEN PRINT "PROGRAM CANNOT ACCOMODATE THIS HIGH OF AN ORDER!!": G $040 A(K) = sm((z *K=1) *PI/ (2%N)): B(K) = (GA) * 2 + (SIN(K * PI / §))
0TO 130 S

396 IF A < A2 THEN PRINT “ORDER IS TOO HIGH ! GOTO 130 5050 D(K) = ((GA} " 2 + (SIN(K * PI / (2  K))}) ° 2) * (COS{K » PI / (2 * N}}} *
400 INPUT "ENTER TERMINATION RESISTANCE IN OHMS *: TER 2

410 IF TER <= O OR TER > 10000 THEN 400 5060 NEXT K

420 INPUT "SELECT TERMINATION TYPE ( 1 ) EQUAL OR ( 2 ) EXTREME ": TEX 5070 IF TEX = 2 THEN 5120

430 IF TEX < 1 OR TEX > 2 THEN 420 5080 G(1) = 2 *+ A(l) / GA

440 GOSUB 5000 $090 FOR K = 2 TO

450 CR =1/ (TER *# 2 *# PI * FC}: LR = TER / (2 * PI * FC) nooc(x)-A-A(k-x)-A(K)/(a(x-x)-c(x-n)

460 IF TEX = 2 AND INT(N / 2) = N / 2 TMEN GOSUB 1500 ELSE 490 5110 NEXT X

470 TEX = 1: GOSUB 5000: TEX = 2: TD = 5115 RETURN

480 FOR K = 1 TO N: TD = TD + G(K): m:x'r X: TD = TD / (4 * PI + FC): GOTO 500 5120 G(1) = A(l) / GA

490 IF TEX = 2 AND INT(N / 2) <> N / 2 THEN GOSUB 1600 ELSE 493 5130 FOR K = 2

491 TEX = 1: GOSUB 5000: TEX = 2: TD ~ O 5140 G(K} = A(K) * A(K = 1} / (D(K = 1) * G(X - 1))

492 FOR K = 1 TO N: TD ®» TD + G(K): NEXT K: TD = TD / (4 » PI ¢+ FC): GOTO 500 5150 NEXT K

493 IF TEX = 1 AND INT(N / 2) <> N / 2 THEN GOSUB 1600 ELSE 495 5160 RETURN

492 FOR X = 1 TO N: TD = TD + G(K): NEXT K: TD = TD / (4 * PI * FC): GOTO 500 2010 FOR K = 1 TO N - 1 STEP 2

493 IF TEX = 1 AND INT(N / 2) <> N / 2 THEN GOSUB 1600 ELSE 495 2020 PRINT * . o

494 FORK = 1 TO N: TD = TD + G(X): NEXT K: TD = TD / (4 & PI * FC): GOTO 500 2030 PRINT * . D) L="; : PRINT USING "#.98#49°°"""; L(X); : PRI
495 FOR K = 1 TO N: TD = TD + G(K): NEXT K: TO = TD / (4 » PI » FC) NT ®(HERRYS)"

496 GOTO 1700 2040 PRINT " » aQ

500 REM =i o= Printing routine ——aa 2050 PRINT * senaceses PRINT USING 8. 44484 "~ "": C(K + 1);
510 PRINT "ZERO FREQUENCY GROUP TIME DELAY IN SECONDS = "; : PRINT USING "9#4.4 PRINT ®(FARADS)"

ITREREIR | 2060 NEXT K

520 PRINT : PRINT " TSCHEBYSCHEFF LOWPASS FILTER ": PRINT 2070 PRINT Q

$30 PRINT " asnaRee R="; : PRINT USING "##f. : PRIN 2080 RETURN

T " (OHMS) " 5000 REM sessswwsac= Calculation of normalized Parameters =wmocme- e

535 IF TEX = 2 AND INT(N / 2) = N / 2 THEN GOSUB 2000: GOTO 900 5010 H1 = Al / (40 ¢ DE): H2 = ((EXP(H1) + (1 / EXP(H1))) / (EXP(Hl} - (1 / EXP(
540 FOR K = 1 TO N - 1 STEP 2 H1})})

550 PRINT * . an 5020 HB = LOG(H2): H3 = HB / (2 * N): GA = (EXP(H)) - 1 / EXP(H3)) / 2

560 SRa1e G C="; : PRINT USING "¢.908849° " ""* i PRI 5030 FOR K = N

NT 5040 A(K) = SIN((2 * K = 1) * PI / (2 * N)): B(K) = (GA) " 2 + (SIN(K * PI / N))
570 . - "

580 PRINT * * L L="j : PRINT USING "#.38088 " """ L(K ¢ 1); : 5050 D(K} = ((GA) ° 2 ¢ (SIN(K * PI / (2 ¢ N)})} ~ 2) & (COS(K *» PI / (2 * N))) ~
PRINT "(HENRYS)" 2

530 NE. 5060 NEXT K

600 mu’r m . o 5070 IF TEX = 2 THEN 5120

610 IF TEX = 1 AND INT(N / 2) « N / 2 THEN 650 5080 G(1) = 2 . A(l) / GA

620 PRINT " esseCensn “; i PRINT USING "4.#4408° """ C(N); : PRI 5090 FOR K =

NT * (FARADS) " $100 G(K) = 4 e A(K 1) ¢ A(K) / (B(K - 1) ¢ G(K = 1))

€30 PRINT * . a $110 NEXT K

640 IF TEX = 2 THEN 900 $115 RETURN

650 REM 5120 G(1) = A(l) / GA

660 PRINT * saceReene R=*; : PRINT USING "840.8H0 "; TER: : PRIN 5130 FOR K

T " (OHMS)" 5140 G(K) = A(x) . A(K - 1) / (D(K = 1) * G(X - 1))

900 PRINT : PRINT "TO CONTINUE PRESS <ENTER> : TO EXIT PROGRAM PRESS <Q> ™ 5150 NEXT K

910 AS = INKEYS$: IF LEN(AS) = O THEN 940 5160 RETURN

920 1F ASC(AS) = 11 THEN 130

930 IF ASC(AS) = B1 OR ASC(A$) = 113 THEN 950

940 GOTO 910

950 END

Figure 3. Chebyshev lowpass filter design program listing.

ARCCOSH(X) = LN(X + SQR(X*2 - 1))
and
A(w) = 10 log{1 + [¢ cosh (N arccosh (w/wg))]?} COSH(X) = (EXP(X) + EXP(=X))/2

Lines 320-360 solve the equation for N. If N is not an integer
value, the next larger integer value is used for N. Lines 370-380

01A,, — OTTAE solve the equation for the loss A(W) at the stopband frequency
= arccosh\/ (= e i) FS. Lines 382-384 solve for the 3 dB down frequency BWT
arccosh (w/wg) using:

A A
These equations are solved by the computer program in the ~ BWT = FC+COSH{[ARCCOSH((1/(10 (.1+AMAX) — 1)) 5)J/N}

following manner. The inverse hyperbolic cosines and hyper-
bolic cosine are found using: For more information on the above equations, see Reference 2.

Solving for A(w

Solving for N:
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Dr. H.J. Orchard has derived equations to solve implicitly the
natural modes for the Chebyshev approximation. These
equations directly yield the normalized LC component values
for both equally terminated and extreme termination Chebyshev
lowpass filters. The equations for the doubly terminated,
normalized values are (4):

G, =10
w, =10
p=In |[coth Anec where e = 2.718282
40 log(e) :
2 B
y = sinh <2N)
A, =sin @ n for k = 1,2,....N
2N

Bi= y2 + sin? (kn/N) fork =1.2,....N
G,=2Al
s T for k = 23,...,N

Bk = 1Gk =]
Gy,,=10 for N odd
Gy . 1 = coth? (B/4) for N even

The program solves for g and y in lines 5010 and 5020. The
hyperbolic cotangent is found using the relation:

COTH(X) = ((EXP(X) + (1/EXPOOW(EXP(X) - (1/EXP(X))))
A, and B, are solved for in line 5040, G, in line 5080, and G,

in line 5100. G, , , for N even is solved for and denormalized
in line 1710.

For the extreme termination case, normalized values are (4):

. kn kn
D = + sin? (— 2 — for k = 1,2,...,N—1
b [yz sin (ZN)] cos (2N>
G, =Aly
G, Ay for k = 23,...,N
Dy -Gy -4
GN+1 .

D, is solved for in line 5050 of the program, G, in line 5120,
and G, in line 5140.

The actual component values for even-order filters are
calculated in lines 1510-1530. They are:

L(K) = LR*G(K)

C(K + 1) =CR*C(K + 1)
LR = TER/(2*PI*FC)
CR = 1/(TER*2*PI*FC)

forK=1,3,5,...,N
forK=1,3,5,....N

where, TER = termination resistance, Pl = 3.14159265, and
FC = passband frequency.

The actual component values for the odd-order filters are
calculated in lines 1610-1630. The values are:

LK+ 1) = LR*G(K + 1)
C(K) = CR*G(K)

for K=1,3,5,....,N
forK=1,3,5,....N

For the calculation of group delay at zero frequency, if RS =
RL (the network terminations are equal), then the group time
delay as (w/wg) - 0 is as follows:

72

T (d0) = (d¢/dw’) w'—> 0

= (112) i G, seconds

k=1

(normalized delay)

The actual delay, calculated in line 494 or 4S5, is given by:
Actual Delay = T'(d0)/(2+Pi~FC)

For extreme termination, the program goes back and calcu-
lates the values of G, for equal termination and then computes
the time delay. For more information on these equations, see
Reference 4.

The Program

A program has been written in Microsoft CuickBasic 4.5 to
solve the above expressions and calculate the component
values for a given filter. The program listing is given in Figure
3. The program prompts for the passband frequency FC and
the maximum passband ripple in dB. It then asks if the order
of the filter is known. If it is, the program asks for the stopband
frequency FS and calculates the attenuation A, at FS. If the
order N is not known, the program prompts for the minimum
stopband attenuation A . and the stopband frequency FS. It
then calculates the required order N.

Next, the program prints out the 3 dB bandwidth of the filter,
the attenuation at FS, and the order N. It prompts for the
termination resistance in ohms and the termination type, equal
or extreme. The normalized component values are calculated.
From these, the normalized group delay at DC is calculated
and then denormalized to give the actual group delay at DC
for the selected passband frequency FC. Then, the component
values are denormalized to yield actual component values.
Finally, these values are printed out in a format that forms the
schematic connection diagram for the filter network being
designed.

Figure 2 presents an example in which the program is used
to design a seventh-order Chebyshev lowpass filter with equal
75 ohm terminations, a passband frequency of 4 MHz, a
passband ripple of 0.50 dB, and a stopband frequency of 5.5
MHz.

For this example, the program calculated an attenuation of
35.98 dB at the stopband frequency of 5.5 MHz, with a 3 dB
down frequency of 4.12 MHz and a DC group delay of 251 ns.
The calculated component values are as shown in Figure 2
with the indicated schematic connection diagram and termina-
tion resistances.

This program is available on disk from the RF Design
Software Service. See Page 80 for details.
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Elliptic Lowpass Filter Design

By David C. Greene
Philips Consumer Electronics Co.

This article presents a series of computer programs written
in Microsoft QuickBasic for the design of elliptic function
lowpass filters using the IBM PC. Two polynomial filters, the
Butterworth or maximally flat response and the Chebyshev
equal ripple passband response, have been discussed
previously (1,2). Since both of these are polynomial filters, they
contain no finite poles of attenuation. The Chebyshev
approximation spreads its ability to flatten its error in an
equi-ripple manner across the entire passband instead of at
the origin (as the Butterworth approximation does). Thus, it
has a faster rate of cutoff. This rate of cutoff becomes larger
as the passband ripple is allowed to increase.

dding attenuation poles to an equal ripple passband
polynomial filter can produce a stopband that has equal
minima. if the filter described by such a polynomial has an
equal ripple passband and an equal minima stopband, it is
referred to as an elliptic filter, since these filter functions are
found using elliptic functions. Elliptic filters are also known as
Cauer or Zolotarev filters since much of the design work was
done by Dr. W. Cauer, Zolotarev, and also Dr. S. Darlington.
Elliptic filters have equal loss maxima in the passband and
equal loss minima in the stopband, and are referred to as equal
ripple passband and stopband. They are a special case of
filters that have an equal ripple passband and an arbitrary
stopband. Iterative computer programs can be written for this
more general type of filter. The Butterworth and Chebyshev
filters can be considered special forms of this general form.
For instance, if the passband ripple is set to zero, and the first
loss pole and A, (the minimum stopband loss) are both set
to infinity, the Butterworth filter is the result. However, if only

Amax = 3DB, ENTER PASSBAND FREQUENCY (FC) IN HZ ? 4eé6
DO YOU KNOW THE ORDER OF THIS LOWPASS (Y/N) ? y

WHAT IS THE ORDER (MUST BE LESS THAN 20)? 7
ENTER THE STOPBAND FREQUENCY (PS) IN HZ ? 6e6
ATTENUATION OF THIS LOWPASS AT (FS) WILL BE:
ENTER THE TERMINATION RESISTANCES IN OHMS ? 75
SELECT TERMINATION TYPE ( 1 ) EQUAL OR { 2 ) EXTREME ? 1

24.64707 DB N= 7

ZERO FREQUENCY GROUP TIME DELAY IN SECONDS = 17.881E-08

BUTTERWORTH MAXIMALLY FLAT LOWPASS FILTER

e s ARANNE
- *
eraRChRA®
- *

R= 75.000E+00 (OHMS)

C= 0.23610E-09 (FARADS)

o L L= 0.37212E-05(HENRYS)
:“'C"': C= 0.95596E-09 (FARADS)
: ;. L= 0.59683E-05 (HENRYS)
:...c.-a: C= 0.95596E-09 (FARADS)
: ;. L= 0.37212E-05 (HENRYS)
E-t‘c‘ﬁﬁz C= 0.23610E-09 (FARADS)

Laddd ULl L R= 75.000E+00(OHMS)

TO CONTINUE PRESS <ENTER> : TO EXIT PROGRAM PRESS <Q>

A .. and the first loss pole are set to infinity, the result is the
Chebyshev filter.

The Chebyshev Rational Function

The Chebyshev polynomial T (x) was discussed in the
treatment of the Chebyshev lowpass filter (2). The Chebyshev
rational function will now be looked at to design the elliptic filter.
The following discussion summarizes work by R.W. Daniels,
described in more detail in Reference 3.

The Chebyshev rational function R (x,L) is analogous to the
Chebyshev polynomial T (x) discussed previously. While T (x)
is a polynomial, R _(x,L) represents a ratio of two polynomiais.
It is defined as a rational function of x with the following
properties:

* R, is even (odd) if n is even (odd)
* R, has all its n zeros in the interval -1 <x < 1 and all its n
poles outside that interval

* R, oscillates between 11 in the interval -1 € x < 1
* R(1,L) =+
¢ 1/R, oscillates between +1/L in the interval Ixl < x,

where x, is the first value of x for which R (x,L) = L. The
characteristic function for an elliptic filter is:

IK(w) |2 = [¢R (wlwg,L)I?

where 2 = 100 —1

The equation

A(w) = 10 log{1 + [eR (w/wg,L)?}

describes the nth-order elliptic lowpass filter. For the Chebyshev
rational function R (x,L),

R,(x.L) = LR (x,/x,L) )

-3.

-4,

-48, %

-3, :

-68, 8,

-114, . o o s -162,

=3 ke I o MR i e sttty o .. ~188,
£ LNZEIN ENSHENTN 809N 10, 11012 13, 14, 15N

Frequency in Hz

Figure 1(a). Butterworth program MAXF run.

RF Design

Figure 1(b). Butterworth lowpass filter.
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ENTER PASSBAND FREQUENCY (FC) IN Hz ? 3.88e6
ENTER PASSBAND RIPPLE (Amax) IN DB ? .5

DO YOU KNOW THE ORDER OF THIS LOWPASS (Y/N) ? y
WHAT IS THE ORDER (MUST BE LESS THAN 20) ? 7
ENTER THE STOPBAND FREQUENCY (FS) IN Hz ? 6eé

39.967E+05 HERTZ
45.81599 DB NS

THE 3 DB BANDWIDTH OF THIS LOWPASS WILL BE:
ATTENUATION OF THIS LOWPASS AT (FS) WILL BE:
ENTER TERMINATION RESISTANCE IN OHMS ? 75

SELECT TERMINATION TYPE ( 1 ) EQUAL OR ( 2 ) EXTREME ? 1
ZERO FREQUENCY GROUP TIME DELAY IN SECONDS = 25.867E-08

TSCHEBYSCHEFF LOWPASS FILTER

whEARAARS R= 75.000E+0C0 (OHMS)

:"'C«Qt: C=0.95017E-09 (FARADS)
: ; L=0.38709E-05(HENRYS)
:"‘C"‘: C=0.14429E~-08 (FARADS)
: ; L=0.41358E-05(HENRYS)
:"'C"': €C=0.14429E-08 (FARADS)
: ; L=0.38709E-05 (HENRYS)
:ﬁﬁici": C=0.95017E-09 (FARADS)
:nt'Rh‘ﬁ: R= 75.000E+00 (OHMS)

TO CONTINUE PRESS <ENTER> : TO EXIT PROGRAM PRESS <Q>

Figure 2(a). CHEBY program run.

This characteristic is a desirable one since, from equation 1 and
the properties already described,

R (x,L)] > L for |x| > x,

Thus, an equal ripple passband will automatically give an
equal ripple stopband. Equation 1 also shows that if x = x, is a
pole of the Chebyshev rational function, then x = x /x; is a zero.
In addition, if x; is a pole of the function, —x; is also a pole. It
can then be written:

for n even —

m2 %2 — (x,/x)?
R, (x,L) = C, N ———
=1

XE =%
for n odd —

(=2 x2 — (x,/x)?

Rl = Cx [T —o -

n/2

where C, =L [ x2/x,
=1

(n-1)/2

and C, =VULix, [T (x/x,)?
i=1

The Jacobian Elliptic Functions

Elliptic integrals and elliptic functions are used to determine
a differential equation for the Chebyshev rational function
R, (x,L). With the Jacobian elliptic sine function sn(u,k), the
poles and zeros of the above expressions can be described.
R, (x,L) can then be expressed as:

for n odd —
(n-1)2
R (X,L) o C X I—I X2 = [Sn(2VK/ﬂ)]2
5 s X2 =[x /sn(2vKin))?

74
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-96, -168,
-1@. ~126.
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Frequency in Hz

Figure 2(b). Chebyshev lowpass filter.

for n even —
n/2

R(xL)=C, NN

v=1

x2 = (sn[(2v — 1)K/n))?
x2 = {x,/sn[(2v — 1)K/n]}?

where the modulus k is equal to 1/x,. The modulus k affects
the complete elliptic integral K as well. This sarameter K can
now be written as:

K = K(k) = K(1/x,)

Now that an expression for R (x,L) has been obtained, the loss
of an elliptic filter at any frequency can be eveluated.
The elliptic integral of the first kind is given as:

¢ 1 d
u($,k) =| ————=dx
(4.K) oV = K%sin? x
The modular angle 6 is related to k by the definition:
k=sin8

and the elliptic sine function is defined as sn(u,k) = sin(¢). The
complete elliptic integral of the first kind is de‘ined as:

n/2
1

————dXx
o V1 — Kk3sin? x

Similarly, the complementary modulus k' is given in terms of
the modulus k, where:

k' =V1 - k®

u(m/2,k) is K =

and the complementary elliptic integral K’ is defined in terms
of the complementary modulus k' , as folows:

n/2
' 1
u(n/2,k’) is K' = dx
( ) _L V1 — (1 — k?)(sin? x)
The following equation is used to solve for r:

KX )K (/L)
" = KA KA)

(program line 1440)
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ENTER PASSBAND RIPPLE (AMAX), & STOPBAND LOSS (AMIN} IN DB
PSS Is 12

ENTE}’Z PASSBAND FREQ. (FB), & STOPBAND FREQ.(FH) IN (HZ)

? 3912e3,6e6

..... Calculating Elliptical Functions.....

DEGREE (N) REQUIRED IS : 7

LOSS POLE FREQUENCIES ARE :

1.242585E+07

7302214

6116355

FREQUENCY (F) TO CALCULATE LOSS AT= ? 4eé

DB LOSS= 3.03825

TO CONTINUE PRESS <ENTER> :TO GO TO START PRESS <1> :TO EXIT PRESS <Q>

'S \ ) 3
-12. i o4 44,
-18, \ R s v 26,
4. A ‘ * 08,
-4, beoren ey 54,
-48, \ 9 '
-53. \ '
iy i ) ' 5
-12. . Ve -36,
4 i '
e I S By I MR 1 ¢
Wi Dl s e O e

CLINZNLN NS T 8NN 1, LN 12, 13, 1415

Frequency in Hz

Figure 3(a). ELT1 program run.

PASS BAND EDGE
STOP BAND EDGE

(KHZ)= ? 3912

(KHZ)= ? 6000

NUMBER OF FINITE ZEROS (1-15)= ? 3
CRITICAL Q= 20.40297

STOP BAND REJECTION (DB)= ? 81.2
PASSBAND RIPPLE (DB)= .5067881

3 DB (KHZ) ABOUT = 4004.905190377026
NOMINAL OHMS RESISTANCE = ? 75

*+* LOW-PASS FILTER #**

EARARANAS R= 75.000E+00 (OHMS)
* *

EARRCHARS €= 0.90694D-09 (FARADS)
* *

. (223 (N)= 1

* L] C= 0.45305D-10 (FARADS)
* Chl L= 0.36211D-05 (HENRYS)
B » . F= 1242.6D+01 (KHZ)

- Rk

* *

ARRRCRNER €= 0.12217D-08 (FARADS)
* -

* AR (N)= 3

* * . ¢= 0.21912D-09 (FARADS)
* chit L= 0.30900D-05 (HENRYS)
* * . F= 6116.4D+00 (KHZ)

* kR

* *

ANSECHNRS C= 0.114500-08 (FARADS)
* *

* whn (N)- i

* * x C= 0.15138D-09 (FARADS)
* clir L= 0.31380D-05 (HENRYS)
* *x F= 7302.2D+00 (KHZ )

* LR 2]

» *

HERACHRAR C= 0.81490D-09 (FARADS)
* -
AARARERNE R= 75.000E+00 (OHMS)

PRECISION TEST: 5.904122E-12

Figure 4. Results of the elliptic design program
ELFIL5.EXE run.

RF Design

Figure 3(b). Elliptic lowpass filter.

where:

x, = FH/IFB (the stopband/passband ratio)
100 Amin — 1

o ol e s (program line 1110)
1090 — 1 prog

Elliptic Lowpass Filter Loss Program

The Microsoft QuickBasic program ELT1 (Figure 8) has
been written to solve these functions and calculate loss pole
frequencies. This program asks for the passband ripple AMAX,
the stopband loss AMIN, the passband frequency FB, and the
stopband frequency FH. When this data is entered, the
program calculates the order n (N) necessary in line 1440 of
the program. Subroutine 5000 calculates the complete elliptic
integral, called H4, and calls subroutine 11000, which performs
the series expansion of SIN(X). It also calls subroutine 12000,
which performs the series expansion of COS(X). With the order
n known, R (w/wg,L) is found using:

2L S 2
X Xzi

R ,L=C1_N| i e
n(x ) X n x2_xpl2

where NI = 0 (or 1) if n is odd (or even). The poles, X, and
zeros, X,, of R are found in subroutine 7000. The zeros of
R.(x,L) are at:
s —2K(1/x,)v
nx,

where v = 0,1,2,...

Subroutine 3000 calculates CSN(U,K). The loss poles are
calculated in line 7200 of the program. Once the loss pole
frequencies are calculated, they are printed out. At this point,
the program asks for the frequency at which to calculate loss.
When a frequency is entered, the loss in dB is calculated and
printed out. Three choices remain: calculating another fre-
guency's loss, starting over, or exiting the program. More
information on these equations and the theory behind them
can be found in Reference 3.

This program is a modified version of one by R.W. Daniels
(3). His program suffers from round-off error due to the
calculation of the complete elliptic integral by finite summation
of finite differences. This leads to the program failing for very
small passband ripple. The elliptic subroutines have been

75
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PASS BAND EDGE
STOP BAND EDGE

(KHZ)= ? 3000
(KHZ)= ? 2500

NUMBER OF FINITE ZEROS (1-15)= ? 3
CRITICAL Q= 28.14362

STOP BAND REJECTION (DB)= ? 58.2
PASSBAND RIPPLE (DB)= .5049329

3 DB (KHZ) ABOUT = 2951.252434573005
NOMINAL OHMS RESISTANCE = ? 75

** HIGH-PASS FILTER **

kAXRARES RN R= 75.000E+00 (OHMS)

* *

* (o] C= 0.44502D-09 (FARADS)
* ” (N)= 1

* * L= 0.35820D-05 (HENRYS)
AALARACRS C= 0.39024D-08 (FARADS)

* * F= 1346.1D+00 (KHZ)

* *

* 5 C= 0.37305D-09 (FARADS)
* * (N)= 3

* * L= 0.54492D-05 (HENRYS)
ANLEAACHS C= 0.76435D-09 (FARADS)
* * F= 2466.1D+00 (KHZ)

* *

* c C= 0.43111D-09 (FARADS)
* * (N)= 2

* * L= 0.48941D-05 (HENRYS)
ARLAARCES C= 0.11164D-08 (FARADS)
* * F= 2153.1D+00 (KHZ)

* *

* © C= 0.56012D-09 (FARADS)
* *

ARRRRAARS R= 75.000E+00 (OHMS)

PRECISION TEST:
TO CONTINUE PRESS <ENTER> :

1.534531E-13
TO EXIT PROGRAM PRESS <Q>

i N i 188,
2 \] 154.29
-18, ? 128.57
-fg 162,86

-28, ; 14
S | 51,829

25.714

X 0
-40, | 25,114
- : o -51,429
33 ik e : .14
% " 14
-ssl /\\Q N : : -154I29
R AV ) S Nt o =y 180,

TN T T B N T R R T YT T Y

Frequency in Hz

Figure 5(a). Results of the ELFIL5 program run.

replaced by one which uses series expansion of sine and
cosine functions, thus retaining numericat accuracy.

The power of the elliptic function is illustrated by designing
a seventh-order lowpass filter with passband frequency FB =
4 MHz and stopband frequency FH = 6 MHz. The passband
ripple, if it is equal ripple, is 0.50 dB. First, the Butterworth
program MAXF is run, with the results shown in Figure 1(a).

As can be seen, the Butterworth polynomial has yielded a
filter with about 24.65 dB of stopband loss at 6 MHz, with the
passband frequency set to 4 MHz at the 3 dB down point. The
order of this filter was set to n = 7. A plot of this filter is shown
in Figure 1(b).

Continuing with this example, the same passband, 3 dB
down frequencies, stopband frequency, and order n are used.
This time, however, the Chebyshev polynomial is used for the
design. The CHEBY program run is given in Figure 2(a). The
advantage of the Chebyshev polynomial to spread its power
over the passband is now seen. The order n = 7 is the same,
the 3 dB down frequency is still 4 MHz, and the stopband
frequency is still 6 MHz; however, the loss at 6 MHz is now
45.8 dB. Allowing 0.50 dB of passband rippie error has resulted
in a much faster rate of cutoff compared to the Butterworth
polynomial. A plot of this filter is shown in Figure 2(b).

The next example again uses the same passband and
stopband frequencies, order n, and passband ripple as in the
previous two cases. This time, the elliptic solution provided by
the Chebyshev rational function is used. The ELT1 program
run yields the results shown in Figure 3(a).

For the same 3 dB down frequency of 4 MHz, a passband
ripple of 0.50 dB, and a stopband of 6 MHz, the elliptic solution
gives 81.2 dB of loss at 6 MHz. The order is n = 7 as before,
and the finite loss pole frequencies are calculated to be 6.116

76

Figure 5(b). Seventh-order elliptic highpass filter
designed by the program ELFILS5.

MHz, 7.3022 MHz, and 12.4258 MHz. This results in an equal
ripple passband of 0.50 dB ripple and an equal ripple stopband
of 81.2 dB. The much greater rate of cutoff for this elliptic
function filter is evident. The price paid for this is that the
stopband is not monotonic; it has points of infinite attenuation
and between these points the attenuation decreases to a
minimum. (That minimum is 81.2 dB in this example.) The
passband is equal ripple and for this example is 0.50 dB. A
plot of this filter is shown in Figure 3(b).

Amstutz Solution for Elliptic Filters

In the past, the actual design of the elliptic filter has been
very difficult due to the numerical ill-conditioning of the natural
modes of the Chebyshev rational function with respect to the
synthesis of LC component values. This eftect was especially
critical in higher-order filters, since the zeros of the passband
were crowded toward the edge of the passband. To alleviate
this effect, bilinear transformations of the variable were used
in conjunction with double or higher-order precision on
mainframe computers. In 1978, Pierre Amstutz published a
paper (4) in which he described an ingenious method for the
design and synthesis of elliptic filters. He provided two
FORTRAN programs for the design of both anti-metric and
symmetrical filters. The program presented here is the
Microsoft QuickBasic translation of the Amstutz FORTRAN
program for symmetrical elliptic filters. This program can
design both lowpass and highpass elliptic filters.

Amstutz recognized the need for a simplified means of
designing elliptic filters using small computers. The elliptic
approximation is used to construct the attenuation characteris-
tic of the elliptic filter. Noting an inadequate normalization of
the variables with Jacobi's sn function, Amstutz has tailored a
function more suitable to the situation. He defines SNz as “the
elliptic (i.e., meromorphic and doubly periodic) function which
maps the rectangle (—P+2iQ,—P,P,P+2iQ) of the complex
z-plane on the upper half-plane,’’ with the following correspon-
dence:

SNO =0
SN(P +iQ) =1
SN(2iQ) =
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PASS BAND EDGE (KHZ)= ? 5000

STOP BAND EDGE (KHZ)= ? 3750

NUMBER OF FINITE ZEROS (1-15)= ? 2
CRITICAL Q= 11.48639

STOP BAND REJECTION (DB)= ? 40
PASSBAND RIPPLE (DB)= .2443375

3 DB (KHZ) ABOUT = 4732.997839921132
NOMINAL OHMS RESISTANCE = ? 50

PASS BAND EDGE (KHZ)= ? 9000

STOP BAND EDGE (KHZ)= ? 12000
NUMBER OF FINITE ZEROS (1-15)= ? 2
CRITICAL Q= 11.48639

STOP BAND REJECTION (DB)= ? 40
PASSBAND RIPPLE (DB)= .2443372

3 DB (KHZ) ABOUT = 9507.716409067003
NOMINAL OHMS RESISTANCE = ? S0

** LOW-PASS FILTER #*+
** HIGH-PASS FILTER **

NANNRE RS R= 50.000E+00 (OHMS)
- *
Ak kkREkk k% R= 50.000E+00 (OHMS) RAXAChRRS C= 0.43553D-09 (FARADS)
* * ' =
o ~ _ * [} (N)= 1
~ S (g)_o'?16980 22 (EEREDS) * * o+ = 0.78553D-10 (FARADS)
= * @ i L= 0.99027D-06 HENRYS
* * L= 0.14211D-05 (HENRYS) 5 BOAR F= 1804.5D+01 §KHZ) )
AR ARRCHE C= 0.28663D-08 (FARADS) * ann
* * F= 2493.7D+00 (KHZ) * *
* * AARRCHEER C= 0.60889D-09 (FARADS)
* C C= 0.36979D-09 (FARADS) by "
* * ()2 3 g (2)=o :33450 09 (FARADS)
2 X L= 0.19958D-05 (HENRYS) * CL L- 0.70510D-06 (HENRYS)
*AL xRk RCh* C= 0.96448D-09 (FARADS) * * & F= 1240.5D+01 (KHZ)
* * F= 3627.6D+00 (KH2Z) * whx
* * * -
* c C= 0.67593D-09  (FARADS) SARACH AN C= 0.33311D-09  (FARADS)
* * 0 B
ARARRIARR R= 50.000E+00 (OHMS) R R S D OLI000E 00 (OHMS)
PRECISION TEST: -4.804875E-14
PRECISION TEST: -1.676594E-14

TO CONTINUE PRESS <ENTER> : TO EXIT PROGRAM PRESS <Q>
TO CONTINUE PRESS <ENTER> : TO EXIT PROGRAM PRESS <Q>

Figure 6. Results of the ELFIL5 program run.

The function SN has periods of 4P and 4iQ. If Q = n/4, then Then Sn(u,u/2) = t

SNz = Sn(2P,2). If the value of P is known, the function can - 0?2, — 1
be written as Snz. The function is defined as: with t* = ey
Sn(u,2) = tanh z [] [tanh(u — 2) tanh(ju + 2)] where a, = passband ripple and a, = stopband ripple.

=1
) . The attenuation in the transition band is evaluated with:
Amstutz extablishes the following relationships:
ESEEN (EF=NE
Sn(u,z + u) = ~Sn(u,2) IS Nl i)
(F, = EIHFEE)
Sn(u,z + in/2) = 1/Sn(u,z)
it =S
Sn(u,u/2 + inf4) = +1 . ‘
Thus, a is approximately 3 dB down for

Fy.— E il =Rt vags)
F,+F (F +F)1+a?

Sn(u,in/4) = i

With these established, he defines the following:
2y — 2,
Sn(x + y)Sn(x — y) = Sn°x — Sn?y

1 — Sn2xSn?y For the calculation of critical Q,

AR * e Qor = T6u sinh 4
AL The program presented here proceeds as does the one
DA (). written by Amstutz. The first section of the program calculates
For the type S characteristic, e (Y) from Fp, F, and m, using the arithmetico-geometric
2 mean algorithm. From u and a_, values are calculated for a,
g —1 =99 and tan o (W), and the 3 dB frequency is located. Next, w,
2 j
v (F(J)) and a,, (E(N)) are calculated. The program then generates

starting values for the permutation algorithm, which begins
with the line IF N = 1 GOTO 100. The precision test is
accomplished by determining the relative discrepancy be-

where g = Sn(u,z), w = Sn(mu,z) and m = 2n + 1.

RF Design I
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*kkkREkkk R= 50.000E+00 (OHMS)

* *

* C C= 0.51698D-09 (FARADS)
* * ()= 1

* * L= 0.14211D-05 (HENRYS)
*hL Ak RCh X C= 0.28663D-08 (FARADS)
B * F= 2493.7D+00 (KHZ)

- *

* c C= 0.36979D-09 (FARADS)
* * (N)= 2

* * L= 0.19958D-05 (HENRYS)
*RLAkkRChx C= 0.96448D-09 (FARADS)
* * F= 3627.6D+00 (KHZ)

B *

* c C= 0.67593D-09 (FARADS)
kkkkChkhk C= 0.43553D-09 (FARADS)
* *

* *hk (N)= 1

* * C= 0.78553D-10 (FARADS)
* CL L= 0.99027D-06 (HENRYS)
* * & F= 1804.5D+01 (KHZ)

* *kk

* *

KkAAChhkd C= 0.60889D-09 (FARADS)
* *

* ko (N)= 2

* * * C= 0.23345D-09 (FARADS)
* CL L= 0.70510D-06 (HENRYS)
* * * F= 1240.5D+01 (KHZ)

* *kk

* *

ARAKCHANK C= 0.33311D-09 (FARADS)
* *

RIGR R R= 50.000E+00 (OHMS)

Figure 7(a). The bandpass network generated by
cascading the highpass and lowpass networks.

tween the values of the central inductor calculated from both
ports. Finally, the printing routines generate the output
schematic connection diagram of the filter network.

Amstutz’ method calculates more accurately the doubly
periodic elliptic functions, especially the elliptic sine function.
These are used to compute the poles and zeros of the elliptic
filter transducer function H and characteristic function K. Then,
the rational polynomial of the reflection coefficient in factored
form is obtained. At the trap frequencies, the magnitude of the
input reflection coefficient must be unity (i.e., complete
reflection).

Amstutz ingeniously finds simple expressions for both input
impedance and its derivative with respect to frequency or the
group delay at the trap frequencies. Since Z, =sL, + M (s =

s,%s) at the trap frequency where M, is resonant then Z
sL Amstutz depends on the equlvalence of any two networks
havmg the same topology but permuted trap positions. He then
permutes each trap to the input position and uses his recursive
algorithm to yield all of the element values.

For more information on the above, as well as details of the
synthesis techniques, refer to References 4 and 5.

Elliptic Filter Design Program

The elliptic filter design program ELFIL5 (Figure 9) begins
by prompting for the passband and stopband frequencies in
kilohertz. If the passband is lower than the stopband, a lowpass
filter is designed. If the stopband is lower than the passband,
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Figure 7(b). Highpass/lowpass cascade type band-
pass filter.

a highpass filter is designed.

Then, the number of finite zeros n is requested. Note that
the order of the filter m = 2n + 1. In the first part of the program,
the elliptic functions are generated. This is the section where
comparison to 1E8*(S—P) is made (the addition formula). Next,
the critical Q is calculated and printed out. This is the value for
coil Q at which the first loss peak just does disappear. After
input of data on stopband rejection, the passband ripple is
calculated and printed out. Next, the 3 dB down frequency is
calculated and printed out. The program prompts for the
termination resistance value used to synthesize the component
values for the filter. The component values are synthesized
and the values printed out in such a form as to generate the
component schematic connection diagram.

Another example program run, using the same input data
as before, should yield results which agree with the values
calculated by program ELT1. The results of the program run
for the elliptic design program ELFIL5.EXE are shown in Figure
4. The values agree with the values calculated by program
ELT1.EXE. A plot of this filter is given in Figure 3(b).

A second example shows the ability of the program ELFIL5
to design highpass filters. Again, a seventh-order filter is
chosen with a passband frequency of 3.00 MHz, a stopband
frequency of 2.5 MHz, and a passband ripple of 0.5 dB. Figure
5(a) presents the results of the ELFILS program run. As seen
from the schematic connection diagram, the program has
designed the seventh-order elliptic highpass filter requested.
A plot of this filter is shown in Figure 5(b).

Highpass/Lowpass Cascade Type Bandpass Filter

A cascade connection of a highpass filter and a lowpass filter
yields a bandpass filter. This technique can be used for wide
and median bandwidth type bandpass filters. Consider the
following case: A fifth-order highpass and fifth-order lowpass
filter are to be designed and cascaded to yield a tenth-order
bandpass filter. The lower band edge frequency is 5 MHz and
the upper band edge frequency is 10 MHz, yielding a center
frequency:
Fo= \/ﬁz =V (5)(10) =
Choosing the upper stopband frequency as 12 MHz gives a
stopband/passband ratio of 12/9 = 1.333333. Since the

7.071 MHz
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.
'This C the 1 Elliptical integral and from this
‘determines the loss pole frequencies jon Zeros) , the required
'c:d-r N to meet the specifications and the loss function for any specified
for equal ripple passband lowpass filters. This program is written
'mmaunottmlddhlh:bymvidc Gresne 29 November 1987. Copywrite 1987.

10 cs

20 FRINT *Elliptical ILowPass Filter Loss Program™

30 PRINT "David C. Greene, PHILIPS Conmumer Electronics o."

40  PRINT "Knoxcville, TN “: PRINT : PRINT

50 FRINT "This Program Given PASSBAND Ripple, STOPBAND Loss“

60  PRINT "PASSBAND Frequency & STOPEAND Frwquency, Camputes®

70 FRINT *Transmission Zercs, Order (N) and loss at Freq. (F)*
REM 29 1987

160 DEFDBL D, H, L, R, U-X: DEFINT I
170 DIM F(5), DOO(30)}, DA(30)}, X(25), XzZ(25)
190 DPI = 4 * ATN(1#)

REM

1060 PRINT : PRINT

1070 PRINT "ENTER PASSBAND RIPPLE (AMAX) & STOPBAND LOSS (AMIN) IN DB®: INFUT AX, AN
1080 PRINT “ENTER PASSEAND FREQ. (FB), & STOPBAND FREQ. (FH) IN (HZ)": INFUT FB, FH
1090 IFAX = OCRAN = 0 OR FB = 0 CR FH ~ 0 THEN 1100

iptical Functions
1110 HE = 10 ~ (AX / 10) - 1: HL = SQR((10 ~ (AN / 10) - 1) / HE): KX = FH / FB
1130 u-x/m..coamsooo

1160 u smu-l/m./m.) GOSUB 5000
L=

410 H= sat(l-x/ux/ux) GOSUB 5000
H

HX: GOSUB 5000

Ll / KL % He / H3) + 1

mmr-mm IS: "N

m
mm/z)mm-1

mm L0SS FOLE "

1 TO INT(N / 2): GOSUB 7000: mx
ms:oo

g
-EéZEH
i

FREQUENCY (F) TO CALCULATE 10SS AT= *; : INFUT F: GOSUB 6000
CONTIMUE PRESS <ENTER> :TO GO TO START PRESS <1> :TO EXIT PRESS <"
: IP LEN(AS) = O THEN 1860

&
NRNHE
BREER

3333
"
:
§

I
@
N
-]

/

He: SN = 0: J =0
=SNN+WeSIN((2*T+1) *V) /(1 -W*W:J=JT+1
3300

.,
g

§37:%%
i
ga
+
L
P

g
2

H4 Complete
THEN DA(0) = OPI / 2 ELSE DA(0)
:I1=0

St

!
B~

= ATN(H / SQR(1 ~ H ~ 2))

HTHHT
8

H¥8
1

Q)
DV = 0 THEN DV = , 0000001

5100 DA(I + 1) = ATN(SQR(1 - IV * 2) /

5110 IF SQR(1 - DW ~ 2) = O THEN [OO(I + 1) = .5 # (DOO(I) + DPI / 2): GOTO 5130
5120 DOO(I + 1) = .5 * (DOO(I) + ATN(DW / SQR(1 - DW ~ 2)))

5130 DZ=1- (DA(I+1) #2/DPT): I=1+1

5140 IF DZ > .0000001 THEN SO40

5150 FORJ =170 I

5160 DQ = DA(J)

5170 GOSUB 12000

5180 HP = HP *+ (1 + DQ1)
5190 NEXT J

5200 DV = DPI / 4 + DOO(I) / 2
5210 DQ = DV: GOSUB 11000
5220 Do1:

Calculate Loss

6400 A = 10 * IOG(1 + HE * RN * RN) / LOG(10)
"DB 108S= "; A

— Calculate Foles and Zercs
7100 U= (2 # I - NI) * H4 / N: GOSUB 3000
7200 X2(I) = SW: X(I) = HX / W
7300 F(I) = FB ~ X(I): PRINT F(I)
RETURN

9300 PRI = 1 TO INT(N / 2)

9400 RN =RN % (X # X = XZ(I) ~2) / (X * X = X(I) ~ 2): NEXT I
9600 RETURN

9900 BD

11000 REM % Series BExpansion of SIN(X) ==

11010 DFACT = 3: SN = -1: DQ1 = [Q

11020 FOR K = 3 TO 15 STEP 2

11090 DQX1 = (DZ / DFACT) * SN
11100 D1 = DO1 + DOX1
11110 SN = -1 * SN

11120 NEXT X

11130 RETURN

12000 REM Series
12010 DFACT = 1: SN = -1: DQ1 = 1

of O0S(X) —

Figure 8. Elliptic lowpass filter loss program.

highpass filter is the reciprocal of the lowpass filter, the
stopband frequency for the highpass filter is chosen as
1/1.333333 or (9/12)(5) = 3.75 MHz. Running the synthesis
program ELFILS yields the results given in Figure 6.

The program ELFILS has synthesized the highpass and
lowpass networks shown, with the filter specifications which
were supplied. The highpass network can be cascaded with
the lowpass network to generate the bandpass network shown
in Figure 7(a). A plot of this bandpass filter is given in Figure
7(b). When using this design technique, one must be careful
not to put the highpass and lowpass sections too close together
or distortion of the passband will result.

A final note about these programs is that with larger-order
filters the data will scroll off the screen. It is also desirable to
be able to have hardcopy of the data on a printer. Two utility
programs are available to address these problems. The first is
BACKSCRL, which saves data that scrolls off the screen.
When activated the previous screens can be recalled. Used in
conjunction with this program is another called SNIPPER,
which when activated allows any portion of the viewed screen
to be sent to a file or the printer. Both of these programs are
of the terminate and stay resident type.

The elliptic filter design program ELFIL5 (Figure 9) appears

RF Design

on page 80. The programs described in this article are
available from the RF Design Software Service. See page 80
for details. (et
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""Elliptic Approximation and Elliptic Filter _iqﬂ on Smll Computers”

'Symmetrical elliptical filter design program by Pierve Amstutz in his paper
‘paplished in TEFFTransactions an Circuits and Systems, Vol. CAS-25, No. 12
1by David C. Greene, hilips Conemer m.cuwua ., Knoxville, ™™ 37914

DEFUBL B-F, W-Z
DIM B(16), C(16), D(16), E(16), F(30)
m- 10G(10) / 10: PI = 4 * AIN(1¢)
: PRINT "PASS BAND EDGE (RZ)= *: : INFUT FP
mm-mwum (aEy= = : INUT FS
IF ABS(FS - FP) <= 0 QOTO 10
"MUMEER OF FINTTE ZERCE (1-15)= *: : INHT N

as
PRINT “SYPMETRICAL ELLIPTIC FILTER DESIGN PROGRAM by P. AMSTUTZ,VOL CAS-285,NO.12,12/78"
PRINT

PRINT "OTiginal Portren Program carverted and modified to this format by

PRINT

FRINT "DAVID C. GREINE, PHILIPS CONSUMER FLECTRONICS CORP., KNOXVILLE, TN 37914"
PRINT : PRINT *This dsternines FREQUENCY

PRINT “L0GS POLES and SYNTHESIZES Camponent given®
PRINT “STOFBAND Praq., Prug., NC. of ZEROS and TERMINATION Impedances™
PRINT : PRINT

FRINT "CRITICAL Q= "; Q@ / {4 * (1 - S) * S * N}
PRINT “STOP BAND REJECTION (DB)= =; : INAUT S

IF § <= 0 GOTO 10
Pe(I0G(14(S*S-1)/(R/&+1/R) "~ 2) /N
PRINT "PASSBAND RIPPLE (DB)= "; P

R=R/ (2% (54 SQR(S *S = 1)))

Re= LOGR + SRR * R+ 1)) / (2*Q)
R = SIN(R) / COS(R)

490 :WeR

PRINT 3 DB (KZ) ABOUT = *; FP & (FS - FP} / (L4 FC / (FP* R * R))
PRINT "NOMINAL OHMS RESISTANCE = *; : INFUT R

IF R @ 0 GOTO 40

TFES - R
2y E(N) oW WeoNewW

KR J = 1 TO 1024
'm-rm-(l-Z)/(Hz)
IFR<M=1
Tezey
x-((l-l)/(lozn-z
E(N) = E(M) * XN/ (1sweX)
K=o
i2=20Y
wz< lisome Cosparison to zero for valus
KeK+1
NEXT J
60 : FORJ = 1 TON
PJ) = F(J) * PM - J)
F(M - J) = KT)
Nexr J

Calculation Of Frequency Of ZerD —

150 : PRINT : PRINT "TO CONTINUE PRESS <ENTER> : TO EXIT PROGRAM PRESS <p"

170 : GOTO 1
180 : BD
9 Lowpass Printing Routine
200 : PRINT " soasRases R= *; : PRINT USDNG "###.009°""~"; TRES; : FFINT ®  (CHIS)
FOR J = 1 TO N STEP 2
PRINT * an
PRINT * carecrens O= "; : PRINT USING "§.#44H4***"; C(J); : PRINT "  (FARADS)"
PRINT " 3 o2
PRINT * . .t : PRINT J
PRINT * . .. PRINT USING “0.489#4°~~""; D(J); : PRINT "  (FARADS)"
PRINT . cL PRINT USING " i B(J); : PRINT ®  (HENRYS)"
PRINT * . . PRINT USING "#9#44.4"7°*"; F(J); : FRINT " (KQ®)"
PRINT * . eaan
NEXT J
PRINT " » =
FRINT * arseChRES ©= "; : PRINT USING "#.408#8°*"; C(N + 1): : PRINT {FARADS)
IF N =
L=¢(
FOR J ™
FRINT .
FRINT .
PRINT . $2609°2+"; D(K); : PRINT " (FARALS)"
PRINT . ING §22te; B(K); : PRINT »  (HENRYS)"
PRINT * . TEHE. A P PRINT ™ (KZ)"
PRINT * . anan
PRINT " . %
PRINT esaeCesss O= "; : PRINT USING "#.44444°°°""; C(K); : PRINT *  (FARADE}"
K=K-=-2
NEXT I
220 : PRINT " . o
PRINT * evesReees R= ; : PRINT USING “##4.099°*"""; TRES; : PRINT *  (GHMS)”
PRINT ; PRINT : PRINT : PRINT "PRECISION TEST: % §
QT 150

Printing Routine
300 :
PRINT * essoRaces Re "; : PRINT USING "$44.044°""""; TRES; : PRINT " (OHMS)"
FOR J = 1 TO N STEP 2
PRINT " IS o
PRINT * . @ : PRINT USING "#.48088°%*“%; C(J): : PRINT " (FARADS)"
PRINT * . . : PRINT J
PRINT * . . PRINT USING "s.#0##4"~"""; B(J); : FRINT "  (HENRYS)"
PRINT * erLpeaces FRINT USING “¢.84#4#°°~""; D(J); : PRINT "  (FARADS)"
PRINT * . . + PRINT USING "f#sde.4°°**"; F(J); : PRINT *  (KIZ)"
NEXT J
PRINT " . a5
PRINT . € O= ™ : PRINT USING "#.80008°°%°": C(N + 1); : PRIT *  (FARADS)
IF N = 1 THEN 220
L= (INT((N + 1) /
FRJI=L+2T0N
PRINT .
PRINT * . "6 64849~ ": B(K); : PRINT "  (HENRYS)"
FRINT * saLpeaces "0.83088°°*°"; D(K); : PRINT " (FARADS)"
PRINT " . “HN 800" F(K); 3 PRINT " (KHZ)"
PRINT * »
PRINT * . "H. 6000870 ": C(K); : PRYNT " (FARADS)"
K=K-2
NEXT J
oo 220

FORJ=1TON

D) =F(2¢J) *» 1=-FJ) "4 /FW)
B(J) = E(N) * P(D)

NEXT J

€I + 1) = (CW) = B(N=J)) / (1 ¢CJ) * BN -J))
E(N-J) = E(N+1-0J) +EMN *DJ) / (1+B(I) * BIJ})
N J

FRJ=1TON
B(J) = ((1+ C(J) *CE)) *EW) /D) -CI) /S FA)} /2
oI =C(n *
D) = F(7) * F(J)

NEXT J

B(N 4 1) = B(N): C(N ¢ 1) = C(N): D(N ¢ 1) = D(N}

IF N = 1 GOTO 100
L=1

70 : FRK=L+2TON+1STEP2
PR J = L TO K - 2 STEP 2
Y = CWI) - C(K)
Zm=1/ (Y/ (BQ@) * (D(K) - D)) - 1)
B(n-(s(x)-u(.n)-z-z-au)-uoz‘n
C(K) = ¥
NBT J

NEXT X
IF L = 2 GOTO 80
L= 2: GO 70

lO:S-B(')/B(NOI)-l
100 : Q= . /(n-n:)
PeQeRQ=Q/R

IF FS < FP GOTO 110
FRJ e 1TON
€)= Q * c)
D(3) = Q * B(3) * D)
B(J) = P / B(3)

F{3) = FC/ P(3)

NEXT
CN+ 1) =Q e CN+1)
Qoo 200

FJ) = FC ?(J)

NEXT
CN+ 1) =Q/CN+1)
GQOTO 300

PRINT : PRINT : PRINT * ** LOW-PASS FILTER #+": PRINT : PRINT

110 : PRINT : PRINT : PRINT * ¢+ HIGH-PASS FILTER ***; PRINT : PRINT
MJ-INN

c@ =9/ cq)

D(I) 'Q/ (l(J) * b))

B(J) = P * B(J

Figure 9. Elliptic filter design program.
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RF Design Software Service

Computer programs from RF Design.
provided on disk for your convenience.

This month’s disk (RFD-DR89)

A set of excellent filter design programs by David Greene of NAP
Consumer Electronics. The programs assist in filter drder selection,
then compute component values from filter specifications.

1. “Chebyshev Lowpass Filter Design”

2. "Elliptic Lowpass Fiiter Design”

3. “A Design Program for Butterworth Lowpass Filters.” from

March 1989 issue.

Disk RFD-1189: November 1989
ACANAL. AC nodal analysis program by Gary Adpel. described
n the article A Nodal Network Analysis Program.” Program has
ten component models, and can handle up to 50 nodes. The disk
contains a compiete “instruction manual’ that can be printed on
any printer.

Disk RFD-1089: October 1989
“A Spurious Response Program for Wideband Mixzer Circuits,”” by
William Sabin of Rockwell-Collins. Computes and plots inter-
modulation products for wide bandwidth frequency conversions.

{All disks to date are MS-DOS compatible)
Programs have been available on disk since February 1989.
Send for a complete listing of avallable programs.

Drsks are $9.00 each {5% in} or $10 00 (3% in). Outside US. and Canada, add $8.00
per order. Foreign checks must be 1n US. funds, drawn on banks wit US. offices or agents
Prices include postage and handling

Annual subscriptions are available, providing 13 disks for $90 {5% in.) or $100 {3%z in,}.
For subscribers outside the US and Canada add $50.00

Payment must accompany order...specify disks wanted...send check or money
order to:

RF Design Software Service
PO. Box 3702

Littleton, Colorado 80161-3702

Questions and comments should be directed to RF Desrgn magazine
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Principles of Transistor Interactive

Mapping

By Charles R. Ruelke
Motorola Portable Products Division

This article develops a method for graphically determining the
input and output reflection coefficients for a transistor with an
impedance shunting its input or output ports. A study of input
and output stability circles for a given topology is also presented.
When utilized in designing oscillators or amplifiers, this method
provides an easy and effective means of calculating impedance
values that can cause oscillations or induce stability.

he predisposition of a transistor under load to oscillate is the

major consideration in oscillator design and is also an
important consideration in amplifier applications. The tendency
of a transistor to oscillate can be determined from the two-port
S-parameter characterization of that transistor. In a two-port
network, oscillations are possible when either the input or
output port presents a negative resistance. This occurs when
|Fin| > 1 or |Fout| > 1. For a unilateral device, this occurs when
|S11| > 1 and |S22] > 1. Note that I' = reflection coefficient =
(Z — Zo)/(Z + Zo). If the two-port is not unconditionally stable,
it is potentially unstable and can produce a negative resistance
for some passive load. The two-port is said to be unconditionally
stable if the following conditions are met:

K={1—-|S11|2-|822|2 + |A|?}/{2|S12821]} > 1
and |A| < 1
where |A| = |$11822 - §12521|.

From a graphical point of view, the region of intersection be-
tween the Smith Chart and the two stability circles (input and
output) is used to define those impedances which will induce
oscillations (instability) or cause stability. These stability circles
are generated from equations which will be examined later.
Graphically, the condition for stability is that the input and out-
put stability circles either fall completely outside of or completely
enclose the Smith Chart (for | S11| < 1 and | S22| < 1). For a sta-
bility circle having a center at | Cl| & 8¢° (polar form) with radius
r, the condition for unconditional stability for passive loads is
expressed in the form:
[ICH = r| > 1 for |[S11| < 1 and |S22| < 1
If the two-port is potentially unstable, either the input or output
stability circle (or both) will intersect the border of the Smith Chart.

Another method for graphically determining the effects of an
impedance on transistor stability is to map impedance circles
onto the Smith Chart using the input and output reflection co-
efficient equations. Those impedance values lying outside of the
Smith Chart (|| > 1) will cause the two-port to oscillate. This
method also gives the designer a feel for the “margin” of stability
or instability he possesses for a given load, since the proximity
of an impedance to the border of the Smith Chart becomes
readily apparent.

RF Design

Interactive Mapping of r and jx into the lin/lout Plane
The Smith Chart is a graphical representation of the reflec-
tion coefficient plane, called the I plane, where:

Fr=(Z—-20)l(Z+20)=(z—-N(z+1)
where z = Z/Z0 is the normalized value of Z.
Derivation of the Smith Chart is facilitated by setting' = U +

iV and z = r + jx and substituting into the preceding equation,
which yields:

n % =71 2 2
r=uU+jv= =1- =1- -
z+1 z+1 =)

Further manipulation gives the following equation:

—2(U-1-jV)

AL o e L
ST

Q)

The family of circles representing the resistance (real) part of
z is derived from the real part of equation 1. Collecting the real
part of equation 1 to one side of the equals sign, dividing through
by r + 1, and completing the square for U — 1 yields the equa-
tion for the family of resistive circles as defined by:

Iq - 1 ¢
ey ov-(i2)
SNl r+1

The family of circles representing the reactance (imaginary) part
of z is derived from the imaginary part of equation 1. Coliecting
the imaginary part of equation 1 to one side of the equals sign,
dividing through by x, and completing the square for V gives the
equation for the family of inductive/capacitive circles as defined
by:

2 2
U - 12+ (v - l) = <l> @)
X X

Plotting the family of circles defined by equations 2 and 3 onto
the same coordinate system and constraining the limits of the
plotto r > 0 (i.e., || < 1) defines the Smith Chart. The vector
from the origin (center) of the Smith Chart to a given impedance
(as defined by the intersection of the corresponding real and
imaginary circles) is equal to I' = [['| & arg(I') for that impedance.

The effects of source and load impedances on a two-port
network establish a new set of resistive/reactive circles in the
I plane. The input and output reflection coefficients (Iin and lout,
respectively) for a given two-port terminated by source (I's) and
load (T'L) impedance are defined using two-port S-parameters by:
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S12 821 rL S12 S21

Mn =S+ —— =S +—+——— 4)
1-822TL 1/rL — S22

where T'L = (z — 1)/(z + 1)
S12 821 I's

fowt = 8§22 + ———— (5)
1-8S11Ts

For demonstration purposes, the family of circles relating a
load impedance of r + jx to T'in will now be derived. Examining
1/(1TL — S22) of equation 4, it is evident that:

1 =1
UrL—S22 (1 -S22)z+ 1+ S22

1 1+(1+822)(1 - 822)
T1-822 (1-S22)z+1+822

Since 1 = (1 — S22)/(1 — S22), the above equation becomes:

1 S 2/(1 — S22)
1-822 (1-S22)z+1+ 822

1rL — S22

1 2
L i-
= -85 < (1-522z+1+ 322)

Dividing the z term by (1 — S22) and noting that (1 + S22)/(1 —
822) = 1 + 2[S22/(1 — S22)], equation 4 can be written as:

. $12521
rin = S11 + 1-
(1 - 322)(

2/(1 - S22) 6
z+ 1+ 2[S22/(1 — S22)] ©)

For reference purposes, it is helpful to define the following terms:

A = (S12821)/(1 — S22) @
B=2z+1+ 2[S22/(1 — S22)] where z =1 + jx (8)
Then:

fin=U+jV=51+A (1 ok e ] _8822)>

which can be written as:

_ 2 [A( - S22)] [(~U) — j(vV)]

. G2k )

)

where (~U) = U — Re{S11 + A} and (~V) = V — Im{S11 + A}.

For reference purposes, equation 9 can be written more simply
as follows:

B = —2C[(~V) = (V) [(VUY + (~V)) (10)
where C = A/(1 — S22)

At this point, it is intuitively apparent that equation 10 for the
Fin chart is similar in structure to equation 1, which was used
in deriving the Smith Chart. The symmetry is even more apparent
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when it is observed that in order for lin to equal I'L in equa-
tion 4, set S11 = S22 = 0 and S12 = 1/S21. Upon substituting
these values for the S-parameters into A, B and C, equations 10
and 1 become identical. Therefore, one can conclude that the
chart resulting from equation 10 will be similar to the Smith Chart,
having a family of resistive and reactive circles bounded by the
r = 0 circle. The family of resistance circles for I'in are found by
examining the real part of equation 10. Collecting the real part
of equation 10 to one side of the equals sign and dividing through
by Re{B} gives:

Re{C} (W) + 2(V) Im{C} 3
Re{B} Re{B}

(VUP + 2(~V)

Upon completing the squares for ~U and ~V the equation
becomes:

( Re{C})2 ( Im{C})2 ( | )2
~U + + (W + = )
Re{B} Re{B} Re{B}

Equation 11 is the equation of a circle centered at:

(Re{S11 e Refuvioore 322)}>'

_ Im{A/(1-822)}
Re(B] 6m{S11+A} —>

Re{B}
The radius is:

|A/() — S22)]
Re{B}

where Re{B} = r + 1 + 2Re{S22/(1 — S22)}.

By inspection, it is evident that the radii of the resistive circles
for the [in plot are inversely proportional to r. The centers of the
resistive circles are offset from the center of the Smith Chart
by a constant factor of S11 + A and by a term inversely pro-
portional to r. For the limiting case of Re{B} >> |A/(1 — S22)|
(i.e., r = o or FL—> 1) the resistive circle becomes a point
located at S11 + A = S11 + (812821)/(1 — S22). This agrees with
the results obtained by substituting |'L| = 1 into equation 4. The
other limiting case of r = 0 defines the boundary for the inter-
active mapping which intersects the boundary of the Smith Chart
for potentially unstable two-port networks. The reactive circles
are derived from the imaginary part of equation 10. Collecting
the imaginary part of equation 10 to one side of the equals sign
and dividing through by Im{B} yields:

i SCUIME, | e NG

Im{B} Im{B}

After completing the squares for ~U and ~\, the above equa-
tion assumes the proper form:

( |m{C}>2 ( Re{C}>2 ( Ic| )2
MU+ —— ) + (v - - (12)
Im{B} Im{B} Im{B}

Equation 12 is an equation of a circle centered at:

Im{A/(1- S22)}

oty )*(Im{S11+A} +

(Re{S11+A} - W)

Im{B}
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having a radius of:

[A/(1 — S22)|
Im{B}

where Im{B} = x + 2Im{S22/(1 — S22)}.

Again note that the centers of the reactive circles are inversely
proportional to x. Since x can assume either a positive or nega-
tive value, two reactive circles, representing the same magnitude
but possessing different signs, are present. These properties
parallel the characteristics of the Smith Chart. However, sig-
nificant differences are also evident between the symmetry of
the reactive circles for I'in and the Smith Chart. For example,
x = 0 (j0) defines a circle for the I"in plot, whereas jO for the Smith
Chart is represented by a line (or a circle with infinite radius).
Also, for the [in plot, reactance circles of the same magnitude
possess different radii. This is readily apparent in that if x is of
the same sign as Im{S22/(1 — S22)}, then Im{B} is increased,
resulting in a smaller radius.

An identical method can be employed in mapping the effects
of source impedances on Fout. The advantage of inscribing the
I plot onto the Smith Chart is that one can graphically deter-
mine the input and/or output reflection coefficient for a particular
load. This is accomplished by measuring the distance and angle
from the center of the Smith Chart to the point in the I plot rep-
resenting the impedance of interest (defined by the intersection
of the appropriate resistive and reactive circles). Thus, at a glance
a designer can find how much margin he may have in altering
a particular impedance before the two-port becomes stable or
begins to oscillate. Exact values for the reflection coefficient can
be calculated using equations 4 and 5 once a “ballpark” imped-
ance value is chosen using the graphical analysis.

Figure 1 is an example of an output reflection plot (Fout where
z is located at the input) for a two-port network possessing two-
port S-parameters (measured at 100 MHz).

S11 = 0.47 & —144°
S§12 = 0.035 & 56°

OUTPLUT REFLECTION (%22) Z PLOT
198

P e

- \
x .
15 '\\1167
Jlll A\
+
/ 3 568
f o 150 . _ 425 ¥, )f

25 . hs
SHUNTED mr—\g COMMON Emrrm lwmwnon

Transistor S-Parameters Used in Calculations:
S11 = .47000 4 —144.00000
S12 .03500 4  56.00000
S21 = 19.34000 4 107.00000
§22 = .42000 & —100.00000

Figure 1. Shunted input common emitter configuration.
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S$21 = 19.34 4 107°
S22 = 0.42 &4 —-100°

From Figure 1, the output reflection coefficient can be deter-
mined by measuring the magnitude and angle from the center
of the Smith Chart to the impedance of interest. For example,
by inspection, 5 + j10 (point A in Figure 1) is located at about
1.1 & — 52° from the center of the Smith Chart. This indicates
that for this particular load the transistor is unstable. This result
can be verified by using equation 5 to caiculate the exact out-
put reflection coefficient for Z =5 + j10 (I's = 0.824 4 157.166,°
Zo = 50 ohms) which is:

lFout = S22 + S12S21/[(1/Ts) — S11] = 1.114 & —52.26°

A simpler and quicker way to check the resuits of the output
reflection plot is to set Z = 50 + j0 ohms (point B in Figure 1)
which makes I's = 0. For I's = 0, the overall reflection coefficient
becomes Nout = S22 = 0.42 & —100°. It is also interesting to note
that the R = 15 ohms circle tangentially intersects the border of
the Smith Chart. This indicates that a 15 ohm load placed in
series (since reflection plot is an impedance representation) to
the input port will guarantee stability for the transmitter’s output
port. Note that the x = jO line has been technically augmented
in Figure 1.

Interactive Mapping of g and jb Into the I' Plane
Interactive mapping of the admittance circles can also be
accomplished using equation 4 and noting:

I_L_z—1 () 1 EaY,
Zr Al (Wy) +1 1+y

where y = Y/Yo =g + jb.

Substituting the above equation into equation 4, and after some
manipulation, the following fundamental equation is obtained:

B' = 2C'[(vU') = j(~V)HI(VU'Y + (VV)F] (13)
where, B' = y + 1 — 2[S22/(1 + S22)]
C = A 11 + S22)
A’ = S$12821/(1 + S22)
(v U)=U Re{S11 — A’}
(MV) = V = Im{S11 — A’}

Collecting the real portion of equation 13 to one side of the equals
sign and completing the square for (~U’) and (~V’) gives the
equation for the conductance circles as follows:

Re{C}\* Im{C’} \* %
e ETAT S Beh Y L EOICE, e
Re{B'} Re{B'} Re{B }
Equation 14 is the equation of a circle centered at:

Re{A/(1+522)) (m (S11-n) + MIAT+S22)

Re{B’} Re{B'}

S

(Re{Sﬁ—A’} £

and having a radius of:

|AI(1+S22)]
Re{B'}

where Re{B’} = g + 1 — 2Re{S22/(1 + S22)}.
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For the limiting case of g —> « (i.e., ' = —1), the conductance
circles become a point located at Re{S11 — A’} + jim {S11 — A’}
which is equal to S11 — (§12S21)/(1 + S22). This agrees with
substituting FL(y —> «) = (1 — y)/(1 + y) = —1 into equation 4.
It is also important to note that this point corresponds to z =
0 + jO for the impedance interactive map. For z = 0 + 0, the re-
sistive and reactive circles intersect at S11 — (S12521)/(1 + S22),
since ML(z = 0) = (z — 1)/(z + 1) = —1. The other limiting case
of g = 0 forms the boundary of the admittance in interactive
mapping which intersects the Smith Chart for potentially unstable
two-ports. Note that for g = 0, from equation 4:

S12521
(1 + jby1 - jb) — S22

S12821
(—=jx + )/(=jx = 1) — S22

Mg =0)=S11+

=I(r=0& jx = —-1/jb)

Therefore, since the admittance representation for jx is —1/jb,
it is evident that the g = 0 circle will possess the same radius
and center as the impedance circle defined by r = 0. However,
for g not equal to 0, the conductance circles and the reactive
circles for g = r will not have the same radii or center. This is
intuitively apparent by comparing equations 11 and 14.

The susceptance circles are generated from the imaginary por-
tion of equation 13. Collecting the imaginary part of equation 13
to one side of the equals sign and completing the square for
(~V’) and (V') yields the following equation:

| ' 2 R n\2 ’ 2
Vg il NI (S TR S A Y (15)
Im{B’} Im{B’} im{B’}
Equation 15 is the equation of a circle centered at:

Im{A’/(1+S22)>,<m{S"_A,} _ Re{A"/(1+522)}

<Re{S11—A'} 3 G m(B]

S

and having a radius of:

AN + S22)|
Im{B’)

where Im{B’} = b — 2Im{S22/(1 + S22)}.

The susceptance circle for b = 0 possesses the same center
and radius as the x = 0 circle as defined in equation 12. This
can be proven by noting that:

§12821

rb=0)=S1+ O i B

812521
(r + )/(r — 1) - S22

=lMx=08&r=1/g)

It is also interesting to note that the admittance representa-
tion of the standard impedance Smith Chart can be generated
using equations 14 and 15 for S11 = S22 = 0 and S12 = 1/S21.
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Stability Circles Using Two-Port S-Parameters

Sometimes the designer is not necessarily interested in the
actual value of a given reflection coefficient, tut only in which
impedance value will induce oscillations. For this case, a much
simpler procedure can be employed to inscribe stability circles
onto the Smith Chart. In terms of reflection coefficients, the con-
ditions for stability at a given frequency are:

IFin| = |S1 + (S12S21)[1rL) — S22]( < 1 (16)
[Fout| = |S22 + (S12S21)/[1/l's) — S11}| < 1 (17

The solutions of equations 16 and 17 give the conditions re-
quired for the two-port to be stable. Setting |[in| = 1 and | Fout|
=1 and solving for I's or 'L defines the two stability circles. It
has been shown that the stability circle equations are given by
reference 1:

for input, [Fin|=1;

|FL = (822 — AS11*)*/d1] = | S12821/41| (18)
for output, |Fout| = 1;

|Fs — (S11 — AS22*)*/62| = | S12S21/42| (19)

where A = S11S22 — S12521
1 =|S22[2 — |A]2
d2 = |S11]2 — |Af2

and

Sbb* = Conjugate(Sbb)
(See — ASbb*)* = Conjugate(See — ASbb*)

From equations 18 and 19, the radii and centers of the stability
circles are obtained:

Radius for I'L values = | S12S21/41)
Center for I'L values = (S22 — AS11*)*/41

Radius for I's = |$12521/42|
Center for I's = (S11 — AS22*)*/42

To determine which region of the stability circle (inside or out-
side) is stable, simply calculate lin (or Mout) for any arbitrary im-
pedance I's (or 'L) and observe where the load is located with
respect to the stability circle. For example, if |[Fin| > 1 for a
given load and the load falls within the stability circle, all impe-
dances encompassed by that stability circle define |[in| > 1.
Therefore, all impedances falling outside of the stability circle
will be |lin| < 1. Similarly, if |[Fin} > 1 and the impedance is
located outside of the stability circle, then all impedances fall-
ing outside of the circle define |in| > 1, while |Iin| < 1 for those
loads inside of the stability circle.

For convenience, the center of the Smith Chart is usually
chosen, since z=1 4 0 sets in = S11 or Tout = S22 ('L = 0
or I's = 0, respectively). Therefore, a simple glance at the appro-
priate two-port S-parameter for a given topology, and the obser-
vation of where the center of the Smith Chart is located with
respect to a given stability circle, defines which region of the
Smith Chart is stable or unstable.

Figure 2 is an example of a stability circle corresponding to
the output port of a transistor possessing the following two-port
S-parameters:

S11 = 047 4 —144°
$12 = 0035 4 56°

S21 = 19.34 4 107°
S22 = 042 4 -100°
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S-Parameters Entered By User:
S11 = 4700 & —144.0000
S12= 0350 &4 56.0000
S21 = 19.3400 4 107.0000
S22 = .4200 4 —-100.0000

822 Center: 656434 4 —55.69130
S22 Radius: 7.20083

Inside of S22 circle is region of stability.
OUTALT (522) PORT SIRBILITY CIRCLE.

8 _
T

3 \\*_h:_’ _r__,t’, % /‘:‘Tt?

___ FEEDBACK COMMON EMMITER CONVIGURHTION A |

Figure 2. Feedback common emitter configuration.

The center and radius of the stability circle is calculated from
equation 17 and the results are as follows:

Center: 6564 & —55.691°
Radius: 7.201

Note that it is engineering convention to refer to the stability
circle generated by looking into the output port (magnitude Mout
= 1) as the input plane or 's plane stability circle. To maintain
compatibility with the interactive mapping already discussed, this
article refers to the magnitude Mout = 1 stability circle as the out-
put port stability circle.

Since the radius is larger than the magnitude representation
of the stability circle center, the Smith Chart center is encom-
passed by the stability circle. Therefore, the inside portion of the
stability circle is the stable region, since |S22| < 1. Note also
that the Smith Chart’s R = 15 ohms (r = 0.3, Zo = 50 ohms) cir-
cle tangentially intersects the stability circle and is included in
the stable region (see darkened portion). Therefore, a series
15 ohms at the input will guarantee stability at the output port.
This agrees with the output reflection plot illustration shown in
Figure 1.

lllustrated Examples
Example 1. A transistor possesses the following common
emitter two-port S-parameters at 100 MHz:

S11 = 047 & -144°
S12 = 0035 & 56°

S$21 = 1934 4 107°
$22 = 042 4 -100°

The designer wishes to determine the magnitude and config-
uration of a resistive load that will ensure unconditional stability
for the output port of the transistor. The previous discussion

RF Design

has shown that a series 15 ohm load at the input will guarantee
stability. Figure 3 is used to determine the magnitude of the
paraiiei ioad which wiii ensure stabiiity.

Figure 3 is the admittance representation of Figure 1, with the
stability circle shown in Figure 2 superimposed. The admittance
reflection plot shows the Y = 1/5 circle (y = 10, Yo = 1/50) tan-
gentially intersecting the Smith Chart, which indicates that a
5 ohm load in parallel with the input port should guarantee sta-
bility at the output port. This agrees with the stability circle, which
tangentially encompasses the 1/5 mho circle of the admittance
Smith Chart.

S-Parameters Entered By User:
S11 = 4700 & —144.0000
§12= 03504 56.0000
S21 = 19.3400 & 107.0000
S22 = 4200 & —100.0000

S22 Center: 656434 4 -55.69130
§22 Radius: 7.20083

Inside of S22 circle is region of stability.
QUTPUT REFLECTION (S22) Y PLOW

= 3} e
x I// X
-J-15 1 =31 J -4, 167
| 3 < 7/ 7 X
i ~i/184 ¥ -~
! Bt VA X LR
! [ A / o 2o - j 7508
?C‘-/, yas - 4"

AN
SHUNTED INPHT\ COMY

Reflection Equations S-Parameter Format:
S11 = 42000 4 —-100.00000
S12= 03500 & 56.00000
S$21 = 19.34000 & 107.00000
S22 = 47000 4 —144.00000

Output Reflection (S22) Z Plot Shunted Input Common Emitter
Configuration:
$12821/(1 — S22) = 480885 4 151.681627
S11 + [S12821/(1 — S22)] = .529804 4 -159.504565
S12821/(1 - S22 = 341631 4 140.363254

S22/(4 - S22) = '333898 4 —155.318373
¥ - o B T ]
RESISTANCE X [l BRY RADIUS
t_—_;__. Aled 2

0.0 72817 | -.739740 868823
5.0 037158 | -.627366 1692667

10,0 -052763 | -.552879 575001
l 15.0 —116741 | -.499883 ‘492824

25.0 -201722 | -.420489 382475

50.0 -307429 | -.341926 245211
| 1000 -386335 | -.276565 1142750

167.0 ~425794 | -.243878 1091511

250.0 ~.447485 X -1225910 1063345
| 500.0 | -470053 | -.206470 1032871
| ) oo | .28s2s8 757967 | 1.225118
| -i 50 | ore;r2 | 508936 1901745

Figure 3. Shunted input common emitter configuration.
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L=j40
i R A
s e
S11x Si1
out

Figure 4. 50 ohm antenna matched to the transistor.

Example 2. A transistor in Example 1 is used to determine
an amplifier stage in a receiver. The input of the transistor is
conjugately matched for maximum transducer power gain. A
passive network is then utilized to match the input port to the
50 ohm antenna. The matching network is determined using
the reflection plots in Figures 1 and 3. For S11 = 0.47 4 —144°,
S11* = 047 & 144° (z = 0.4 + j0.3, Zo = 50 ohms) corresponds
to the transistor’s input impedance of approximately 20 + j15
which is located at point D in Figure 1. Starting at 50 ohms or
Y = 1/50 (point A on Figure 3), the addition of AjB = +j/42 of
parallel capacitance moves point A to point B along the con-
stant conductance circle of G = 1/50 ohms to achieve Y = 1/50
+j/42 or Z = 20 - j25 (z = 0.4 — j0.5 normalized to Zo = 50 ohms).
Z = 20 — j25 is located at point C of Figure 1. Adding a series

inductance of +j40 moves point C to S11* = 20 + j15 ohms (point
D on Figure 1). Note that the reflection coefficient at the tran-
sistor’s output for any node of the input matching network is
readily available simply by viewing Figure 1 or 3. The finalized
matching network is illustrated in Figure 4.

Conclusion

A graphical method of determining the inpLt and output re-
flection coefficients for a transistor with various source or load
impedances was developed herein. This methodology can be
effectively applied in the design of oscillator and amplifier cir-
cuits and has been shown to give accurate resuits. Therefore,
the utilization of the interactive mapping technique can be an
effective design tool.
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P.O. Box 2963
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A & A ENGINEERING
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Harry Duprey
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Sherry Fahey

AACOM DIVISION OF DATUM, INC.
2430 Stanwell Dr.

Concord, CA 94520-4811

(415) 827-4784, FAX: (415) 827-0547
Rik Jeans, Brian Wixon

AAVID ENGINEERING, INC.

One Kool Path, P.O. Box 400
Laconia, NH 03247-0400

(603) 528-3400, FAX: (603) 528-1478
Alan Hillman

ABLESTIK LABORATORIES

833 W. 182 St.

Gardena, CA 90248

(213) 532-9341, FAX: (213) 516-9417
Jilla Yovina

ACCUMET ENGINEERING CORP.
518 Main St.

Hudson, MA 01749

(508) 568-8311, FAX: (508) 562-4384
Marketing Manager

ACCURATE SCREW MACHINE CO. INC.
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Donna Wotton

AD-VANCE MAGNETICS, INC.

625 Monroe St.

Rochester, IN 46975
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Lester Dant

ADAMS-RUSSELL, INC, A
COMPANY

South Ave.

Burlington, MA 01803

(617) 272-3000, FAX: (617) 272-4371
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M/A-COM
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(See Also M/A COM)
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(505) 358-5210

Harry Adjamian

ADAMS-RUSSELL,
Also M/A COM)
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(508) 388-2280, FAX: (508) 388-6083
Lou Silvio

BRAZONICS DIV. (See

ADAMS-RUSSELL, COMMUNICATIONS
PROGRAMS DIV. (See Also M/A-COM)

1370 Main St.

Waltham, MA 02154

(617) 891-4700, FAX: (617) 647-5992

Frank Pantusio

ADC/MAGNETIC CONTROLS CO.
4900 W. 78th St.

Minneapolis, MN 55435

Dick Dean

ADVANCE COATINGS AND CHEMICALS
4343 Temple City Blvd.

Temple City, CA 91780

Tom Hughes

ADVANCED ANALOG

2270 Martin Ave.

Santa Clara, CA 95050-2781

(408) 988-4930, FAX: (408) 988-2702
CJ McCulley

ADVANCED COMMUNICATIONS
SYSTEMS, INC.

7845-N Airpark Rd.

Gaithersburg, MD 20879

(301) 670-9111, FAX: (301) 670-9072
Mike Kolbicka

ADVANCED CONTROL COMPONENTS
P.O. Box 4928
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(201) 534-6155

Thomas Couse

ADVANCED ELECTROMAGNETICS, INC.
P.O. Box 711719

Santee, CA 92072-1719

(619) 449-9492, FAX: (619) 449-1553
Leona McGuire

ADVANCED MACHINING TECHNIQUES,
INC.
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Port Washington, NY 11050
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Ed Gruenwald

ADVANCED MEASUREMENT SYSTEMS,
INC.
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(703) 641-1533

Tony Cardenas

ADVANCED MICROSOLUTIONS
2510 Middlefield Rd.

Redwood City, CA 94063

(415) 365-9880, FAX: (415) 367-0403
Greg Lawson

ADVANCED MILLIWAVE LABS
620 Hampshire Rd. A3
Westlake Village, CA 91361

Ed McAvoy

ADVANCED RADIO DEVICES
103 Carpenter Dr.
Sterling, VA 22170
Anne Wintergreen

ADVANCED SEMICONDUCTOR, INC.
7525 Ethel Ave.

N. Hollywood, CA 91605

(818) 982-1202

Allen Klein

ADVANTEST AMERICA, INC.
300 Knightsbridge Parkway
Lincolnshire, IL 60069

(312) 634-2552

John Heitman

AEG CORP., TELEFUNKEN ELECTRONIC
3140 Route 22, P.O. Box 3800

Somerville, NJ 08876-1269

(201) 231-8300

Lisa Pross

AEL DEFENSE CORP.

305 Richardson Rd.

Lansdale, PA 19446
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AEROVOX INC.

740 Belleville Ave.

New Bedford, MA 02745

(508) 994-9661, FAX: (508) 994-9635
Richard Guerena

AEROWAVE INC.

344 Salem St.

Medford, MA 02155

(617) 391-1555, FAX: (617) 391-5338
T.S. Kozul

AIM INC., MARKETING DEPT.
1326 Freeport Rd.

Pittsburgh, PA 15238

(412) 963-8588, FAX: (412) 963-8753
Joseph L. Marzano

AIMSCO INC.

5707 Airport Way South

Seattle, WA 98108

(206) 762-8014, FAX: (206) 762-8394
C. Ernst

AIRBORN CONNECTORS
4321 Airborn Dr.

Addison, TX 75001

David Howe

AIRTRON CORP.

200 E. Hanover Ave.
Morris Plains, NJ 07950
(201) 539-5500

Maury Grosso

AKZO ENGINEERING PLASTICS
P.O. Box 3333

Evansville, IN 47732

(812) 424-3831

Steve Gerteisen

ALAN INDUSTRIES, INC.

745 Greenway Dr.

Columbus, IN 47201

(812) 372-8869, FAX: (812) 372-5909
Blayde Kennedy, Mark Burton, William
Kennedy

ALAUN ENGINEERING
2305 Florencita Dr.
Montrose, CA 91020
(818)957-0618
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ALDA ELECTRONICS, INC.
PO Box 1997

Redondo Beach, CA 90278
(213) 370-7150

ALFORD MANUFACTURING
32 6th Rd.

Woburn, MA 01801

Andrew Alford

ALK ENGINEERING
25 Cedarhearst Vill
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Richard Mintz

ALLIANCE TECHNOLOGIES
42535 S.E. 175th Place
North Bend, WA 98045

(206) 888-9691

Karl E. Tonis

ALPHA COMPONENTS, INC.
1106 E.Simpson Rd.
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ALPHA INDUSTRIES, INC.
20 Syivan Rd.

Woburn, MA 01801
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Westlake Village, CA 91362

(818) 889-9304, FAX: (818) 706-8986
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ALSIMAG TECHNICAL CERAMICS, INC.
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Laurens, SC 29360
Katherine Downey
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Taylors Falls, MN 55084-0270

(612) 465-3911, FAX: (612) 465-3073
Diane Swenson

AMAF INDUSTRIES, INC.
9052 Old Annapoiis Rd.
Columbia, MD 21045
(301) 995-1919
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AMCO ENGINEERING CO.
3801 N. Rose St.

Schiller Park, IL 60176
(312) 671-6670

James R. Walenda

AMERICAN HV TEST SYSTEMS INC.
Central Garrett Ind. Park

Accident, MD 21520

Rolf Peterson

AMERICAN LASER SYSTEMS, INC.
751 South Kellogg Ave.

Goleta, CA 93117

(805) 967-0423, FAX: (805) 683-4382
L. Shallenberger

AMERICAN MICROWAVE CORP.
7311-G Grove Rd.

Frederick, MD 21701

(301) 662-4700, FAX: (301) 662-4938
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AMERICAN MICROWAVE TECHNOLOGY
1127 S. Placentia

Fullerton, CA 92631

(714) 680-4936, FAX: (714) 871-2453
Lowell Beezley

AMERICAN PRECISION INDUSTRIES
270 Quaker Rd.

E. Aurora, NY 14052

(716) 652-3600

Denis C. Kohlhagen

AMERICAN SHIZUKI
301 W. O St.
Ogallala, NE 69153
(308) 284-4364
Dennis Lienemann

AMERICAN TECHNICAL CERAMICS CORP.
One Norden Lane

Huntington Station, NY 11746-2102

(516) 547-5700, FAX: (516) 547-5748

Kate Levine

AMITRON

85 Flagship Dr.

N. Andover, MA 01845

(508) 686-1882, FAX: (508) 685-8561
Ray Simiong

AMP INC.

P.O. Box 3608

Harrisburg, PA 17105-3608
(717) 564-0100

David Cox

AMPHENOL NORTH AMERICA
4300 Commerce CT.

Lisle, IL 60532

(312) 983-3550

Art Morse

AMPHENOL RF/MICROWAVE
OPERATIONS

One Kennedy Ave.

Danbury, CT 06810

(203) 743-9272

Peter Hanen

AMPLICA INC.

950 Lawrence Dr.
Newbury Park, CA 91320
Bob Felis

AMPLIFIER RESEARCH

160 School House Rd.

Souderton, PA 18964-9990

(215) 723-8181, FAX: (215) 723-5688
D. R. Shepherd

AMPLIFONIX, INC.
2010 Cabot Blvd. West
Langhorne, PA 19047
(215) 757-9600
Richard Dubois

AMPLITECH INC.
20 Rande Drive
Wayne, NJ 07470
Barry Diamond
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ANADIGICS, INC.

35 Technology Dr.

Warren, NJ 07060

(201) 668-5000, FAX: (201) 668-5068
Javed Patel

ANALOG DESIGN TOOLS
66 Willow Place

Menlo Park, CA 94025
Michael Carroll

ANALOG DEVICES

One Technology Way
Norwood, MA 02062-9106
(617) 329-4700

Al Haun

ANALOG DEVICES INC., COMPUTER
LABS DIVISION
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Greensboro, NC 27490
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Ken Timko

ANALOG SOLUTIONS
5484 White Place
Boulder, CO 80303
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Jim Fegre
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Sever Anghel

ANIXTER COMMUNICATIONS
4711 Gold Rd., 1 Concourse
Skokie, IL 60076-1278

Maggie Marchesi

RF Design

ANRITSU

15 Thornton Rd.

Oakland, NJ 07436

(201) 337-1111, FAX: (201) 337-1033
Melissa Heck

ANSOFT CORP.

4516 Henry St.

Pittsburgh, PA 15213

Adv. Manager, University Tech Dev. Ctr.

ANTENNA SPECIALISTS CO., THE
30500 Bruce Industrial Pkwy.
Cleveland, OH 44139

(216) 349-8400, FAX: (216) 349-8407

AP MICROWAVE

1921 Cape Horn Dr.

San Jose, CA 95133

(408) 272-4005, FAX: (408) 258-6695
Rahat Khanna

APCOM, INC.

8-4 Metropolitan Court
Gaithersburg, MD 20878

(301) 948-5900, FAX: (301) 948-1631
Steven M. Neubauer

APEX MICROWAVE
2895 W. Rudasill
Tucson, AZ 85741-3436
Rita Olschewski

APOLLO MICROWAVES LTD.
4940 Fisher St.

St. Laurent, Quebec, Canada
(514) 737-5733

Jean L’Ecuyer

APPLIED DIELECTRICS, INC.

1750 Army St.

San Francisco, CA 94124

(415) 824-8400, FAX: (415) 824-0675
Ronald A. Alsberg

APPLIED ENGINEERING PRODUCTS
P.O. Box A-D Amity Station

New Haven, CT 06525

(203) 387-5282

Colin Gotf

APPLIED I

200 California Ave., 214
Palo Alto, CA 94306
Donna Peterson

APPLIED RESEARCH PRODUCTS OF
SERVO CORP OF AMERICA

111 New South Rd.

Hicksville, NY 11802-9907

(516) 938-9700, FAX: (516) 938-9644
George F. Tubley

APPLIED SPECIALTIES, INC.
10101G Bacon Dr.

Beltsville, MD 20705

(301) 595-5395

Richard Pouliot

APTRON LABORATORIES, INC.
P.0. Box 323

Bloomington, IN 47402

(812) 336-4775

B. Presti

ARCOLECTRIC CORP.
9001 Canoga Ave.
Canoga Park, CA 91304
(818) 700-1933

Carrie Donze

AREMCO PRODUCTS, INC.

P.O. Box 429

Ossining, NY 10562

(914) 762-0685, FAX: (914) 762-1663
Brian Miles

ARLOW / SILICONE RUBBER
SPECIALTIES DIV.

9433 Hyssop Dr.

Rancho Cucamonga, CA 91730-6017
(714) 989-8777, FAX: (714) 989-6714
Harold Sexson

ARMATEK

601 N. Glenville 125

Richardson, TX 75081

(214) 437-5833, FAX: (214) 231-7869
Edward C. Williams

ARNOLD ENGINEERING
300 North West St.
Marengo, IL 60152

Dave Schaefer

AROMAT CORP.

629 Central Ave.

New Providence, NJ 07974
(201) 464-3550

Blair Capriotti

ARRA INC.

15 Harold Ct.
Bayshore, NY 11706
Rick Walter

ARROWSMITH SHELBURNE DIV.
(Formerly Joslyn Defense Systems)
2085 Shelburne Rd.

Shelburne, VT 05482

(802) 985-8621, FAX: (802) 985-2070
George Coddington

ARS ELECTRONICS
P.O. Box 7323

Van Nuys, CA 91409
Martin Sanett

ASM SOFTWARE, INC.
1320 Mission St., Ste. 5
Santa Cruz, CA 95060
(408) 425-0902

Steve DiBartolomeo

ASTRON CORPORATION

470 Spring Park Place, Suite 100
Herndon, VA 22070

(703) 471-0600, FAX: (703) 471-4503
Joseph R. Jahoda
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ATLAS ENGINEERING CO.
10 Cheney St.

Dorchester, MA 02121
Joseph Postell

ATOCHEM

266 Harristown Rd.

Gien Rock, NJ 07452

(201) 447-3300, FAX: (201) 447-6797
Len Lavenda

AUGAT MICROTEC
2520 Turquoise Cir.
Newbury Park, CA 91320
Sanford Lebow

AUSTRON INC.
P.O.Box 14766
Austin, TX 78761-4766
(512) 251-2341

B.J. Anderko

AUTODESK, INC.
2320 Marinship Way
Sausalito, CA 94965
Donald Gimbert

AUTOMATIC COIL CORP.

3545 N.W. 71st St.

Miami, FL 33147-6517

(305) 696-6660, FAX: (305) 696-0626
Roger Millheim

AUTOMATIC CONNECTOR INC.
400 Moreland Rd.

Commack, NY 11725

(516) 543-5000, FAX: (516) 543-5107
Joan Prideaux

AVA ELECTRONICS CORP.
4000 Bridge St.

Drexel Hill, PA 19026

(215) 284-2500

Michael Shore

AVANTEK, INC.

3175 Bowers Ave.

Santa Clara, CA 95054

(408) 727-0700, FAX: (408) 954-0633

AVCOM OF VIRGINIA
500 Southlake Bivd.
Richmond, VA 23236
(804) 794-2500

Linda Abshire

AVIEL ELECTRONICS
12970 Branford St., Ste. M
Arleta, CA 91331

(818) 767-0122

Jack Kaufman

AVL INDUSTRIES, INC.
3790 Bethania Station Rd.
Winston-Salem, NC 27106
(919) 922-3153

Mo Collette

AVNET/CHANNEL MASTER DIV.
P.O. Box 1416

Smithtield, NC 27577

Jim Crownover

90

AVTECH ELECTROSYSTEMS LTD.
P.O.Box 5120 Stn. F

Ottawa, Ontario, Canada K2C 3H4
(613) 226-5772

W. Chudobiak

AVX CORP.

P.O. Box 867

Myrtle Beach, SC 29577

(803) 946-0239, (803) 448-9411
Richard Phillips, Dennis O'Toole

AVX LTD

Manor Pk Aidershot

Hampshire, UK GU12 4RG

44 252-333851, FAX: 44 252-319571
Scot Tripp

AVX TANTALUM CORP

69 Landry St.

Biddeford, ME 04005

(207) 282-5111, FAX: (207) 283-1941
Bill Vierow

AYDIN RADAR & EW DIV.

32 Great Oaks Bivd.

San Jose, CA 95119

(408) 629-1100, FAX: (408) 224-4625
Liz Haught

AYDIN VECTOR DIV,
P.0.Box 328

Newtown, PA 18940-0328
(215) 968-4271

Timothy Coony

B & K PRECISION, MAXTEC
INTERNATIONAL CORP.
6470 W. Cortland

Chicago, IL 60635

(312) 889-1448

Martin M. Plude

B AND J MARKETING
17074 Dearborn St.
Northridge, CA 91325
(818) 993-0048

Bob Dreyer

BEMS

121 W. Church St.
Frederick, MD 21714
Dr. W. Wisecup

B-D CRYSTAL, Subsidiary of HY-Q
International

1438 Cox Ave.

Erlanger, KY 41018

(606) 283-5000, FAX: (606) 283-0883
Roger Gellenbeck

BALL, EFRATOM DIVISION
3 Parker

Irvine, CA 92718-1605
Caroline Moyer

BALLANTINE LABORATORIES
90 Fanny Rd., P.O. Box 97
Boonton, NJ 07005

(201) 335-0900

Milton Lichtenstein

BALO PRECISION PARTS, INC.
45 Carey Ave.

Butier, NJ 07405

(201) 492-BALO

Robert Soberman

BALSEAL ENGINEERING CO.. INC.
620 W. Warner Ave.

Santa Ana, CA 92707

(714) 557-5192, FAX: (714) 241-0185
Mike Anderson

BALZERS OPTICAL GROUP
1700 Locke Or.

Marlborough, MA 01752

Dr. Chuck Burke

BARKER & WILLIAMSON
Canal St.

Bristol, PA 19007

(215) 788-5581

Elmer Bush

BARRY INDUSTRIES (TRX DIV.)
67 Mechanic St.

Attleboro, MA 02703

(617) 226-3350

Harvey Smith

BARTH ELECTRONICS, INC.

1300 Wyoming St.

Boulder City, NV 89005

(702) 293-1576, FAX: (702) 293-7024
Margie Fisher

BEAD ELECTRONICS DIV., BEAD CHAIN
MFG. CO.

110 Mountain Grove St.

Bridgeport, CT 06605

(203) 334-4124, FAX: (203) 367-9957

Keith Cebo

BECKMAN INDUSTRIAL CORP.,
Electronic Technologies Div.
4141 Palm St.

Fullerton, CA 92635-1025

(714) 447-2371

Janet Vaniman

BEE CHEMICAL, DIV. OF MORTON
INTERNATIONAL

2700 E. 170th St.

Lansing, IL 60438

(312) 474-7000

J. J. Ziehm

BELDEN WIRE AND CABLE
P.O. Box 1980

Richmond, IN 47375

(317) 983-5200

Jetf Later
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BELL INDUSTRIES, J.W.MILLER DIV.

19070 Reyes Ave.

Rancho Dominguez, CA 90221
(213) 537-5200

F.T. Scott

BELLSONICS INC.
24602 Raymond Way 8
El Toro, CA 92630-9953
Richard Bellis

BERKELEY NUCLEONICS CORP.
1121 Regatta Sqg.

Richmond, CA 94804

(415) 234-1100, FAX: (415) 236-3105
Ed Buchs

BRESON & ASSOCIATES

495 Castro St. Siute 200

Mountain View, CA 94041

(415) 968-2101 FAX: (415) 968-2182

BESSER ASSOCIATES
1170 East Meadow Dr.
Palo Alto, CA 94303-4275
(415) 969-3400

Les Besser

BI-TRONICS, INC.
76 Main St.
Tuckahoe, NY 10707
(800) 666-0996
J.Schwartz

BICC TECHNOLOGY VENTURES
430 Wexford PI.

Chesire, CT 06410

Nicholas Mihalas

BIRD ELECTRONIC CORP.
30303 Aurora Rd.
Cleveland, OH 44139

(216) 248-1200

W.F. Kail

BISHOP GRAPHICS, INC.
PO Box 6012

Agoura Hills, CA 91376
(818) 991-2600

Gary Sande

BISHOP INSTRUMENTS

125 Presumpscot St.

Portland, ME 04103

(207) 774-8311, FAX: (207) 775-1369
William Smith

BLILEY ELECTRIC CO.

2545 W.Grandview Blvd. P.O.Box 3428

Erie, PA 16508
(814) 838-3571, FAX: (814) 833-2712
D.M. Bliley

BODE ENTERPRISES
8380 Hercules Dr. P3
La Mesa, CA 92042
Adv. Manager

RF Design

BOEING ELECTRONICS CO.

P.O. Box 24969 M-Stop 88-44
Seattle, WA 98124-6269

(206) 773-4092, FAX: (206) 773-1015
Betty Zimmerman

BOMAR CRYSTAL CO.
201 Blackford Ave.
Middiesex, NJ 08846
(201) 584-3935

Eric Lund

BOONTON ELECTRONICS CORP.
791 Rt. 10

Randolph, NJ 07869-1980

(201) 584-1077, FAX: (201) 584-3037
David Jenkins

BRADFORD ELECTRONICS

550 High St.

Bradford, PA 16701

(814) 362-5700, FAX: (814) 362-5635
Steve Wade

BRADFORD ELECTRONICS INC.
109 Alfred St. g
Biddleford, ME 04005

Jack Culloton

BRAND REX CABLE SYSTEMS
1600 W. Main St.

Williamantic, CT 06226

(203) 456-8000

James Anastasi

BREECH-LOK DIV G & H TECH
750 W. Ventura Bivd.

Camarillo, CA 93010

Dick Hough

BRIAN BEEZLEY
507 1/2 Taylor St.
Vista, CA 92084
(619) 945-9824

BRIGHTLINE CORP.
P.0. Box 1299

Cedar Park, TX 78613
(512) 258-3701
Charles Stone

BRIM ELECTRONICS, INC.

120 Home P1.

Lodi, NJ 07644

(201) 796-2886, FAX: (201) 778-2792
B. Brown

BRIMROSE CORP.

5020 Campbell BI.

Baitimore, MD 21236

(301) 529-5800, FAX: (301) 529-9491
Robert Snider

BROADBAND COMMUNICATIONS
PRODUCTS

1918 S. Waverly St.

Melbourne, FL 32901

(407) 984-3671

Don Alford

BRUSH WELLMAN INC.
17876 St. Clair

Cleveland, OH 44110-2602
Debra Baser

BUCKBEE - MEARS/ST. PAUL
245 E. Sixth St., 3rd Floor

St. Paul, MN 55101

(612) 454-4403

Fred Grimm

BUD INDUSTRIES
4605 E. 355th St.
Willoghby, OH
(216) 946-3200
Blair Haas

BUDWIG MFG. CO.

P.O.Box 829 (1010 Olive Ave.)
Ramona, CA 92065

(619) 789-0900

Gary Cochran

BURLE INDUSTRIES, INC.
1000 New Holland Ave.
Lancaster, PA 17601

(717) 295-6000

M. Devito

BURR-BROWN CORPORATION
P.O. Box 11400

Tucson, AZ 85734

(602) 746-1111

C

C & M CORP.

P.0O.Box 348, 51 S. Walnut St.
Wauregan, CT 06387

(203) 774-4812, FAX: (203) 774-7330
Mary Nicholson

C.J. ENTERPRISES
P.O.Box 834
Tarzana, CA 91356
(818) 996-4131
Marshall Cantor

C.K. CONSULTANTS, INC.
5473 A Clouds Rest
Mariposa, CA 95338

(209) 966-5240

Chuck Kendall

CABLEWAVE SYSTEMS

60 Dodge Ave.

North Haven, CT 06473-1124
Al Criscuolo

CABOT CERAMICS, INC.

25 Lark Industrial Pkwy.

Greenville, Rl 02828

(401) 949-2000, FAX: (401) 949-4285
Stephen DiCarlo

CADDELL-BURNS MFG. CO., INC.
258 East 2nd St.

Mineola, NY 11501

(516) 746-2310, FAX: (516) 742-2416
Vincent Burns
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CADDOCK ELECTRONICS
1717 Chicago Ave.
Riverside, CA 92507-3498
Faith Grimes

CAIN FORLAW CO.

223 St. Pierre

Worthington, OH 43085

(614) 436-3004, FAX: (614) 436-3097
Bob Hansel

CAL CRYSTAL LAB, INC./COMCLOK, INC.
1142 N, Gilbert St.

Anaheim, CA 92801

(800) 333-9825

Herb Plumhoft

CALIBRON INSTRUMENTS DIV.
-BURTON-ROGERS CO., INC.
220 Grove St.

Waltham, MA 02154

(617) 894-6440

W. Burton

CALIFORNIA AMPLIFIER, INC.
460 Calle San Pablo

Camarillo, CA 93010

(805) 987-9000

Fred Brown

CALIFORNIA EASTERN LABORATORIES
3260 Jay St.

Santa Clara, CA 95054

(408) 988-3500, FAX: (408) 988-3500
Jenifer Jacobs

CALIFORNIA SCIENTIFIC SOFTWARE
160 E. Montecito Ave. E

Sierra Madre, CA 91024

(818) 355-1094

Mark Lawrence, Sylvia Luedeking

CALMONT ENGINEERING AND
ELECTRONICS CORP.

420 E. Alton Ave.

Santa Ana, CA 92707

(714) 549-0336

Paul Landers

CALNET ELECTRONICS INC.

PO Box 13113

Kanata, Ontario K2K 1X3

(613) 592-1052, FAX: (613) 592-9449
Jim Gardner

CALOGIC CORP.
237 Whitney PI.
Fremont, CA 94539
Betty Portela

CALREP

725 Lakefield Rd., Unit F

Westlake Village, CA 91361

(805) 371-4586, FAX: (805) 371-4589
Bob Borden

CAMBRIDGE PRODUCTS CORP.
244 Woodland Ave.

Bloomtfield, CT 06002

(203) 243-1761

Bill Pitcher
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CAMBRIDGE TECHNOLOGY, INC.
23 EIm St.

Watertown, MA 02712

(617) 923-1181

Ed Grenda

CANDES SYSTEMS INC.
P.O.Box F

Mainland, PA 19451

(215) 256-4130

Henry Snyder

CAPCON, INC.

147 W. 25th St.

New York, NY 10001

(212) 243-6275, FAX: (212) 645-0185
E. Reeves

CAPTOR CORP.

5040 S. County Rd. 25A
Tipp City, OH 45371
(513) 667-8484

Omer Bruns

CARDINAL CONTROL CO. INC.
Kensington Rd.

Kensington, CT 06037

(203) 828-6379

Lillian Beatman

CARDION ELECTRONICS
895 Waverly Ave.
Hoitsville, NY 11742

(516) 289-6200

Frederic Bourne

CARNEL LABS CORP.

21434 Osborne St.

Canoga Park, CA 91304

(818) 882-3977, FAX: (818) 882-3981
Paul Bender

CARROLL COATINGS CO., INC.
217 Chapman St.

Providence, Rl 02905

(401) 781-4942

John Rooks

CASCADE MICROTECH, INC.
14255 S.W. Brigadoon, C
Beaverton, OR 97005

(503) 626-8245

Tamara Hanna Smith

CASTLE MICROWAVE

Willow Dr.

Twyford, Berkshire, U.K. RG10 98B
(0734) 343838

Peter Stanford

CATEL

P.O. Box 5122

Fremont, CA 94537-6362
Ray Brown

CELERITEK, INC.
617 River Oaks Pkwy.
San Jose, CA 95134
(408) 433-0335
Robert Jones

CELLTRONICS

10040 Mesa Rim Rd.

San Diego, CA 92121

(619) 587-0656, FAX: (619) 587-0049
Bruce Wallace

CENTRE ENGINEERING, INC.
2820 E. College Ave.

State College, PA 16801

(814) 237-0321

Roger Guisewite

CENTURION INTL INC.

P.0.Box 82846

Lincoin, NE 68501

(800) 228-4563 FAX: (800) 848-3825
Steven C. Bowles

CERA-MITE CORP.

1327 6th Ave., PO Box 166
Grafton, W1 53024

(414) 377-3500

George Brandau

CERAMIC DEVICES, INC.
8145 Ronson Rd. D

San Diego, CA 92111
(619) 560-7575

Linda Parrish

CERAMSEAL

P.O. Box 260

New Lebanon, NY 12125

(518) 794-7800, FAX: (518) 794-8080
Lenore Laier

CERPROBE CORP.

600 S. Rockford Dr.

Tempe, AZ 85281

(602) 967-7885, FAX: (602) 967-7758
John Dahl

CHAMPION TECHNOLOGIES, INC.
2553 N. Edgington St.

Franklin Park, IL 60131

(312) 451-1000, FAX: (312)45°-7585
John Keilman

CHEMFAB CHEMICAL FABRICS
P.O. Box 476

North Bennington, VT 05257
Eugene Main

CHERRY ELECTRICAL PRODUCTS
3600 Sunset Ave.

Waukegan, IL 60087

(312) 360-3500

Keith Huebner

CHESTERFIELD PRODUCTS INC.
P.0O. Box 2641

Fairlawn, NJ 07410

{201) 797-9655

Martin Perry

CHILDS CORP.

247 Main St. East

Waterville, MN 56096

(800) 533-0998 FAX: (507) 362-4214
Gailand Childs
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CHOMERICS, INC.
77 Dragon Ct.
Woburn, MA 01888
(617) 935-4850
Lisa Hall

CINOX CORP.
4914 Gray Rd.
Cincinnati, OH 45232
(513) 542-5555
Ron Stephens

CIRCUIT BUSTERS, INC.

1750 Mountain Glen

Stone Mountain, GA 30087

(404) 923-9999, FAX: (404) 925-7524
Randy Rhea

CLAIREX ELECTRONICS
560 S. Third Ave.

Mount Vernon, NY 10550
R.A. Farrall

COAXIAL COMPONENTS CORP.
59-61 Malt Dr.

Commack, NY 11725

(516) 864-4747, FAX: (516) 543-4129
A. Lauer

COAXIAL CONNECTORS INC.

89 Hancock St.

Braintree, MA 02184

(617) 849-3212, FAX: (617) 849-0342
Roger Ranta

COAXIAL DYNAMICS, INC.
15210 Industrial Pkwy.
Cleveland, OH 44135

(216) 267-2233

John Ittel

COAXITUBE CORP.
245 C Naylor Mill Rd.
Salisbury, MD 21801
(301) 546-3911

Philip Wisda

COBER ELECTRONICS
102 Hamilton Ave.
Stamford, CT 06902
Saul Hatfner

CODEX

20 Cabot Blvd. M/S 140
Mansfield, MA 02048
Vince Smoral

COILCRAFT

1102 Silverlake Rd.

Cary, IL 60013

(312) 639-2361, FAX: (312) 639-1469
Paul Liebman

COLBY INSTRUMENTS, INC.
P.O. Box 84379

Los Angeles, CA 90073

S. Knofr

RF Design

COLORADO CRYSTAL CORP.
2303 W. 8th St.

Loveland, CO 80537

(303) 667-9248

David Lind

COLORADO DATA SYSTEMS, INC.
3301 W. Hampden Ave. Unit C
Englewood, CO 80110

Marty Wyckoff

COM DEV

155 Sheldon Dr.

Cambridge, Ontario, Canada N1R 7H6
(519) 622-2300

Beverly Ritchie

COMAD COMMUNICATIONS LTD.
1435 Bonhill Rd., Unit 34

Mississauga, Ontario, Canada L5T 1M1
(416) 676-9171

Emil Adamyk

COMARK COMMUNICATIONS, INC.
Route 309 & Advance Lane, PO Box 506
Colmar, PA 18915

(215) 822-0777, FAX: (215) 822-9129

S. M, Kravitz

COMDEL

Beverly Airport

Beverly, MA 01915

(508) 927-3144, FAX: (508) 922-8205
Theodore Johnson

COMLINEAR CORP.

4800 Wheaton Dr.

Fort Collins, CO 80525

(303) 226-0500, FAX: (303) 226-0564
John Perzow

COMMUNICATION CERTIFICATION
LABORATORY

1940 W. Alexander St.

Sait Lake City, UT 84119-2039

(801) 972-6146, FAX: (801) 972-8432
John Chase

COMMUNICATION TECHNIQUES, INC.
9 Whippany Rd.

Whippany, NJ 07981

(201) 884-2580

Holly Faust

COMMUNICATIONS EQUIPMENT CO.,
INC.

6443 Western Ave.

Gien Arbor, Ml 49636

(616) 334-3081

Thomas Garmhausen

COMMUNICATIONS INSTRUMENTS INC.

(cny

Box 520

Fairview, NC 28730
(704) 628-1711

R. McClinton

COMMUNICATIONS SPECIALISTS, INC.
426 W. Taft Ave.

Orange, CA 92665-4296

(800) 854-0547

Mike Beveridge

COMMUNITRONICS
2085 Shelburne Rd.
Shelburne, VT 05482
(802) 985-8621

Gabe Jaen

COMPAC DEVELOPMENT CORP.
1320-13 Lincoln Ave.

Holbrook, NY 11741

(516) 585-3400

C.F. Groves

COMPACT SOFTWARE, INC.
483 MclLean Blvd. & 18th Ave.
Paterson, NJ 07504

(201) 881-1200

U. Rohde

COMSEARCH APPLIED TECHNOLOGY
11720 Sunrise Valley Dr.

Reston, VA 22091

(703) 620-6300

Jack Crenea

COMSTRON CORP.

10 Hub Dr.

Melville, NY 11747

(516) 756-1100, FAX: (516) 756-1167
William J. Meditz

COMTEC ECONOMATION INC.
3300 E. Sparrow Ave.

Flagstaff, AZ 86004

(602) 526-4123

D. Pollock

COMTRAN INTEGRATED SOFTWARE,
DiIV. OF JENSEN TRANSFORMERS,INC.
10735 Burbank Blvd.

N. Hollywood, CA 91601

(213) 876-0056

Deane Jensen

CONAP INC.

1405 Buffalo St.

Olean, NY 14760

(716) 372-9650, FAX: (716) 372-1594
Richard Suchora

CONCORD ELECTRONICS CORP.
30 Great Jones St.

New York, NY 10012

(212) 777-6571

George Antonion

CONDENSER PRODUCTS CORPORATION
2131 Broad St.

Brooksville, FL 34609

(904) 796-3561

W.l. Mason

CONDOR SYSTEMS

2133 Branham Lane

San Jose, CA 95124

(408) 371-9580, FAX: (408) 371-9589
£d Brown
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CONDUCTIVE SYSTEMS INC.
R.D. 1, Rte. 5 South

Amsterdam, NY 12010

(518) 843-5740 FAX: (518) 843-5829
John Severinsen

CONNECTING DEVICES, INC.

P.0O. Box 92619

Long Beach, CA 90809-2619

(213) 498-0901, FAX: (213) 494-0955
W. Carpenter

CONNECTRONICS INC.
PO Box 146

Franklin, IN 46131

Sales Dept.

CONNOR-WINFIELD CORP.

1865 Selmarten Rd.

Aurora, IL 60505

(708) 8514722, FAX: (708) 851-5040
Dan Olp

CONSULTEK SOFTWARE SYSTEMS, INC.
1400 Coleman Ave., Suite C/25/26

Santa Clara, CA 95050

(408) 988-8091, FAX: (408) 727-4592
Bonnie Fine

CONTACT EAST

335 Willow St. South

N. Andover, MA 01845

(508) 682-2000, FAX: (508) 688-7829
Carolyn Gregoire

CONTINENTAL RESOURCES, INC.
175 Middlesex Turnpike

Bedtord, MA 01730

(617) 275-0850

Anne Dempsey

CONTINENTAL TESTING LABORATORIES
8385 U.S. Highway 17/92

Fern Park, Fi. 32730

(305) 831-2700

Mike Walsh

CONTROL CONCEPTS CORP.
P.O. Box 1380

Binghamton, NY 13902

(607) 724-2484

Oral Evans

COORS CERAMICS CO.
600 Ninth St.

Golden, CO 80401

(303) 278-4000

Tom Glass, Mike Chipman

CORCOM, INC.
1600 Winchester Rd.
Libertyville, IL 60048
(312) 680-7400

Dale Van Scoyk

CORE-TRONICS DIV. KRYSTINEL CORP.
241 N. Day St.

Qrange, NJ 07050

(201) 673-7660

Dr. Horneck
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CORTEC, INC.

15672 Chemical Lane

Huntington Beach, CA 92649

(714) 897-2529, FAX: (714) 897-2170
Alan Herbert

CORVUS MICROWAVE, INC.

6075 E. Molloy Rd.

Syracuse, NY 13211-2100

(315) 437-4400, FAX: (315) 437-8095
Michael Mitchell

COTO COIL CORP.
55 DuPont Dr.
Providence, Rl 02907
(401) 943-2686

Joe Trillo

COUGAR COMPONENTS
2225-K Martin Ave.

Santa Clara, CA 95050
(408) 492-1400

Jess Musquez

CQT ELECTRONICS

6600 Virginia Manor Rd.

Beltsville, MD 20705

(301) 470-2900, FAX: (301) 776-3882
Dave Lewis

CROVEN CRYSTALS LTD.

500 Beech St.

Whitby, Ontario, Canada L1N 585
(416) 668-3325, FAX: (416) 668-5003
Bob McCormick

CRYSTAL TECHNOLOGY INC.
1060 E. Meadow Circle

Palo Alto, CA 94303

(415) 856-7911

Caroline Bodlak

CRYSTEK CRYSTAL CORP.

2371 Crystal Dr. P.O. Box 6135

Ft. Myers, FL 33906-6135

(813) 936-2109, FAX: (813) 939-4226
John Erasmus, Mark Stearns

CSI CAPACITORS

810 Rancheros Dr.

San Marcos, CA 92069-3009
(619) 747-4000

Tylene Williford

CTS CORP.

905 N. West Blvd.
Elkhart, IN 46514
(219) 293-7511
Robert L. Ramsby

CTS CORP./KNIGHTS DIv.
400 Reimann Ave.
Sandwich, IL 60548

(815) 786-8411

Kory Stone

CUBIC COMMUNICATIONS, INC.
305 Airport Rd.

Oceanside, CA 92054

(619) 757-7525, FAX: (619) 433-9085
Colin Matthews

CUBIC DEFENSE, INC.
PO Box 85587

San Diego, CA 92123
(619) 277-6780

George H. Wolfe

CURTIS INDUSTRIES

7400 W. Douglas Ave. P.O.Box 18699
Milwaukee, Wl 53218-0699

(414) 535-1500

Alex Wallace

CUSHCRAFT CORP.

P.O. Box 4680, 48 Perimeter Rd.
Manchester, NH 03108

(603) 627-7877, FAX: (603) 627-1764
Glen Whitehouse

CUSTOM COMPONENTS, INC.
P.0.Box 334

Lebanon, NJ 08833

(201) 534-6151, FAX: (201) 534-5625
Charles Blaine

CUSTOM MICROWAVE COMPONENTS
5640 Stewart Ave.

Fremont, CA 94538

Greg Mau

CYBERNETIC MICRO SYSTEMS
Box 3000

San Gragorio, CA 94074

Karen Moty

CYBERRESEARCH, INC.

5 Science Park Center P.O.Bcx 9565
New Haven, CT 06536

(203) 786-5151

M. Kubitsky

CYTEC CORP.

2555 Baird Rd.

Pentield, NY 14526

(716) 381-4740, FAX: (716) 381-0475
Harry Turner

D

D.A.T.A. BUSINESS PUBLISHING, INC.
P.0O.Box 26875

San Diego, CA 92126

(619) 578-7600, FAX: (619) 530-0637
Barbara Olsson

D.L.S. ELECTRONIC SYSTEMS, INC.
10350 Dearlove Rd.

Glenview, IL 60025

(312) 699-9060

Donald Sweeney

DADEN ASSOCIATES, INC.

23011 Moulton Pkwy A12

Laguna Hills, CA 92653

(714) 770-1522, FAX: (714) 472-0805
Larry Jones
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DAICO INDUSTRIES
2139 E. Del Amo Bivd.
Compton, CA 90220
(213) 631-1143

Bill Grunan

DAJEM TECHNOLOGY CO.
2 Pudding Lane

Dix Hills, NY 11746-6118
(516) 491-1124

Irwin Share

DALE ELECTRONICS, INC.

1122 23rd St.

Columbus, NE 68601-3647

(402) 564-3131, FAX: (402)563-6418
Margarat Nowicki

DALE ELECTRONICS, TEXAS DIV,
P.0.Box 26782

El Paso, TX 79926

Marketing Manager

DAMON CORP./ELECTRONICS DIV.

80 Wilson Way

Westwood, MA 02090

(617) 329-2460, FAX: (617) 329-0551
Ed Doherty

DANIELS MFG CORP.

6103 Anno Ave., P.O. Box 13872
Orlando, FL 32809

(305) 855-6161

Tina Holder

DATEL, INC.

11 Cabot Bivd.

Mansfield, MA 02048

(508) 339-3000, FAX: (508) 339-6356
R. Jacobs

DATRON SYSTEMS
200 W. Los Angeles Ave.
Simi Valley, CA 93065
(805) 584-1717

Frank Cipolla

DATUM INC.

1363 S.State College Blvd.
Anaheim, CA 92806

(714) 533-6333

Don Mitchell

DAVLE TECH, INC.
2005 Banta Place
Fairlawn, NJ 07410
(201) 796-1720

Eva Dvorak

DAWN ELECTRONICS, INC.

2049 California St., 2

Carson City, NV 89701

(702) 882-7721, FAX: (702) 882-7675
Lynn Palma

DAYTON-GRANGER, INC.
3299 S.W. Sth Ave.

Ft. Lauderdale, FL 33315
(305) 463-3451

Michael Urie

RF Design

DB PRODUCTS INC.
253 N. Vinedo Ave.
Pasadena, CA 91107
(818) 449-3790

Bob Van

DECIBEL PRODUCTS, INC.
3184 Quebec St.

Dallas, TX 75247

(214) 631-0310

Bob Corwin

DELTA ELECTRONICS MANUFACTURING
CORP.

416 Cabot St., PO Box 53

Beverty, MA 01915

(508) 927-1060

Richard Cullinan

DELTA MAGNETICS

1948 East Pomona

Santa Ana, CA 92705

(714) 258-0777, FAX: (714) 258-7117
Larry Weston

DELTA MICROWAVE INC.
840 Via Alondra
Camarillo, CA 93010
(805) 987-6892

R. Reed

DELTA VEE ELECTRONICS
418 SW 189th St.

Seattle, WA 98166

(206) 243-8877

Hal Middleton

DELTRONIC CRYSTAL INDUSTRIES, INC.
60 Harding Ave.

Dover, NJ 07801

(201) 361-2222, FAX: (201) 361-0722

Joe Maida

DENSITRON MICROWAVE LIMITED
4 Vanguard Way/Essex

Southend on Sea, U.K., SS3 9SH
(0702) 294255, FAX: (0702) 293979

DESIGN & EVALUATION, INC.
1451 B. Chews Landing Rd.
Laurel Springs, NJ 08021

(609) 770-0800

Walter M. Smith

DESIGN AUTOMATION, INC.

809 Massachusetts Ave.

Lexington, MA 02173-3992

(617) 862-8998, FAX: {(617) 862-3769
N. Sokal

DESIGN SOLUTIONS
1711 Trout Gulch Rd.
Aptos, CA 95003
(408) 688-0317

J.L. Lorentzen

DESIGN TECHNIQUE
20361 Prairie St.
Chatsworth, CA 91311
(818) 701-1251

David Fealkoff

DETORONICS CORP.

10660 E. Rush St.

South El Monte, CA 91733

(818) 579-7130, FAX: (818) 579-1936
Richard Baroda

DETROIT TESTING LABORATORY, INC.
7111 E. Eleven Mile, PO Box 0869
Warren, MI 48090-0869

(313) 754-9000, FAX: (313) 573-2437

Gail K. Brender

DEYOUNG MFG INC.

12920 NE 125th Way

Kirkland, WA 98034

(206) 823-4798, FAX: (206) 821-8633
Martin DeYoung

DGS ASSOCIATES
1353 Sarita Way
Santa Clara, CA 95051
(408) 554-1469
George Szentirmai

DIELECTRIC COMMUNICATIONS
Tower Hill Rd.

Raymond, ME 04071

(207) 655-4555

Colleen Mitchell

DIELECTRIC LABORATORIES, INC.
Rte. 20 East

Cazenovia, NY 13035

(315) 655-8710

G. Vorlop

DIELECTRIC SCIENCES

88 Turnpike Rd.

Chelmsford, MA 01824

(508) 250-1507, FAX: (508) 250-1699
David Leary

DIGIMAX INSTRUMENTS CORP.
8560 Production Ave.

San Diego, CA 92121
(619)578-7171

Dan Burton

DIGITAL RF SOLUTIONS

3080 Olcott St., Ste. 200D

Santa Clara, CA 95054

(408) 727-5995, FAX: (408) 727-6474
Earl McCure

DIRECT CONVERSION TECH.

906 University Pl.

Evanston, IL 60201

(312) 491-7888, FAX: (312) 491-7955
Wayne Openlander

DIRECTED ENERGY

2301 Research Blvd.-Suite 107
Ft. Collins, CO 80526

(303) 493-1901

David Adamson

DOTY SCIENTIFIC

600 Clemson Rd.

Columbia, SC 29223

(803) 788-6497, FAX: (803) 736-5495
Michael Clingan
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DOW-KEY MICROWAVE CORP.
1667 Walter St.

Ventura, CA 93003

(805) 650-0260

John Wieklinski

DOWTY RFL INDUSTRIES INC.
Powerville Rd.

Boonton, NJ 07005-1239

(201) 334-3100

B.J. Lioyd

DRANETZ TECHNOLOGIES, INC.
1000 New Durham Rd.

Edison, NJ 08818

(201) 287-3680, FAX: (201) 287-8627
Jim Toy

DUBBELDEE HARRIS DIAMOND
100 Stierli Court

Mount Arlington, NJ 07856

Keith Harris

DUPONT CONNECTOR SYSTEMS
30 Hunter Lane

Camp Hill, PA 17011

Joe Strenk

DYKO TOOL CORPORATION
77 Felton St.

Waltham, MA 02154

(617) 647-9780

A.R. Fiorentino

DYMA ENGINEERING
P.O.Box 1535

Los Lunas, NM 87031
(505) 865-6700

C. Cunningham

DYNALOY INC.

7 Great Meadow Lane

E. Hanover, NJ 07936-1709

(201) 887-9270, FAX: (201) 887-3678
Sam Ringle

DYNAMATRICS ELECTRONICS
2 Eim Square Musgrove Bidg.
Andover, MA 01810

Michael Hall

DYNATECH MICROWAVE TECHNOLOGY,
INC.

26655 W. Agoura Rd.

Calabasas, CA 91302

(818) 880-6100

John Wetzel

DYNAWAVE
94 Searle St.
Georgetown, MA 01776
Laddie Horn

DYNETIC SYSTEMS CO.
19128 Industrial Blvd.

Elk River, MN 55330
(612) 441-4300

Leonard Burgers
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E

E® ENGINEERS INC.

P.O.Box 425

Valley Forge, PA 19481

(215) 644-3332 FAX: (215) 644-3991
Joseph Banasiak

E D O CORP./ BARNES EENGNEERING
DIVISION

P.O. Box 867

Sheiton, CT 06484-0867

(203) 926-1777, FAX: (203) 926-1030

Bob Stetson

EEPA

1255 23rd St. NW

Washington, DC 20037

(202) 452-1070, FAX: (202) 833-3636
Richard Ekfelt

E M C CONSULTING
2716 N. Estrella
Tucson, AZ 85705
Roger Southwick

E.E. PUBLIC DOMAIN LIBRARY
36 Irene Lane East

Plainview, NY 11803

(516) 822-1697

Gerry Harrison

E/M CORP.

P.0.Box 2200

W. Lafayette, IN 47906
(317) 463-2511

L. Horwedel

EAGLE

P.O. Box 911
Fallbrook, CA 92028
(619) 728-6000

Jim Beck

EAGLE MAGNETIC CO INC.
P.O. Box 24283
Indianapolis, IN 46224

(317) 297-1030

Ray Digregorio

EASTERN MICROWAVE CORP.
40 Ray Ave.

Burlington, MA 01803

(617) 273-4700

Steven Lowe

EATON AIL DIV.
Commack Rd.

Deer Park, NY 11729
(516) 595-3250

Jack Migliaccio

EATON CORP. MICROWAVE PRODUCTS
DIv.

P.0O.Box 3405

Sunnyvale, CA 94088-3405

(408) 730-6400

Anton Schaffer

EATON CORP., COMPONENT &
SEMICONDUCTOR

935 Benicia Ave.

Sunnyvale, CA 94086

(408) 730-6410

Dennis Contois

EATON CORP., ELECTRONICS
INSTRUMENTATION DIV.

5340 Alia Rd.

Los Angeles, CA 90066

(213) 822-3061

Janet Zack

EDAL INDUSTRIES

4 Short Beach Rd.
East Haven, CT 06512
Albert Sakavich

EDCO ENGINEERING CORP.
24003 Ventura Bivd.
Calabasas, CA 91302

Ed Holmes

EEE ELECTRONICS, INC.
P.0O.Box 331

Linthicum, MD 21090
(301) 761-9433

H. Alaie

EESOF, INC.

5795 Lindero Canyon Rd.
Westlake Village, CA 91362
(818) 991-7530

Sandra Rochowansky

EEV INC.

4 Westchester Plaza

Elmsford, NY 10523

(914) 592-6050, FAX: (914) 682-8922
Ann Sayers

EF JOHNSON

P.0. Box 59089

Minneapolis, MN 55489-0089

(612) 942-1000, FAX: (612) 492-1004
Bert Erickson

EG & G CIRTECH
4914 Gray Rd.
Cincinnati, OH 45232
(513) 542-5555

Wally Wilson

EG&G FREQUENCY PRODUCTS
4914 Gray Rd.

Cincinnati, OH 45232

(513) 542-5555, FAX: (513) 542-5146
D.C. Pollock

EG&G PRINCETON/ELECTROCHEMICAL
INSTR.

C.N. 2565

Princeton, NJ 08543

Hugh Doherty

EHRHORN TECHNOLOGICAL
OPERATIONS, INC.

4975 N. 30th St.

Colorado Springs, CO 80919

(719) 260-1191, FAX: (719) 2€0-0395
Rod Jensen
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EIP MICROWAVE, INC.

2731 N. 1st St.

San Jose, CA 95134

(408) 433-5900, FAX: (408) 434-0258
Donn Mulder

EL-RAD TRANSFORMER CO.
2800 W. Cullom Ave.

Chicago, IL 60618

(312) 478-7300

A.F.Campana

ELASTOMERIC TECHNOLOGIES, INC.
2940 Turnpike Dr.

Hatboro, PA 19040

(215) 672-0787

John Seibert

ELCOM SYSTEMS INC.

832 Clint Moore Rd.

Boca Raton, FL 33487-2895

(407) 994-1774, FAX: (407) 994-1770
Leonard Pollachek

ELEC. SURVEILLANCE COMP. INC.
18675 Bear Creek Rd.

Los Gatos, CA 95030

(408) 395-3507, FAX: (408) 395-3507
Joe Balaty

ELECTRICAL INSULATION SUPPLIERS,
INC.

300 North Mannheim Rd.

Hillside, IL 60162

(312) 547-5400, FAX: (312) 547-7538

Ed Partyka

ELECTRO ABRASIVES CORP.

701 Willet Rd.

Butfalo, NY 14218

(800) 284-GRIT, FAX: (716) 822-2858
Allan Ramming

ELECTRO DYNAMICS CRYSTAL
CORPORATION

9075 Cody

Overtand Park, KS 66214

(913) 888-1750, FAX: (913) 888-1260
Mike Huennekens

ELECTRO IMPULSE LABORATORY, INC.

116 Chestnut St., P.O.Box 870
Red Bank, NJ 07701

(201) 741-0404

Mark Rubin

ELECTRO KINETIC SYSTEMS
701 Chestnut St.

Trainer, PA 19013

Bill Miller

ELECTRO MECH. COMPONENTS, INC.
1826 N. Fioradale Ave.

South El Monte, CA 91733-3689

(818) 442-7180, FAX: (818) 350-8070
Terry Trumbell

ELECTRO RENT CORPORATION
6060 Sepulveda Bivd.

Van Nuys, CA 91411

(818) 787-2100

Walt Kosmowski

RF Design

ELECTRO SCIENCE LABS

P.O. Box 1533, 416 E. Church Rd.
King of Prussia, PA 19406

(212) 272-8000, FAX: (212) 272-6759
Michael Stein

ELECTRO SERVICE CORP.
2 Davis Drive, PO Box 128
Betmont, CA 940C2

(415) 592-5111

Robert Basham

ELECTRO-FILMS, INC.
111 Gilbane St.
Warwick, Rl 02886
(401) 738-9100

Frank Urrico

ELECTRO-MECHANICS CO. (EMCO)
PO Box 1546

Austin, TX 78767

(800) 253-3761, FAX: (512) 835-4729
Glen Watkins

ELECTRO-METRICS

100 Church St.

Amsterdam, NY 12010

(518) 843-2600, FAX: (518) 843-2812
Valerie Zabo

ELECTRONIC CONCEPTS, INC.
626 Industrial Way West
Eatontown, NJ 07724

(201) 542-7880

Ernest Rondeau

ELECTRONIC EQUIPMENT BANK
516 Mill St.

Vienna, VA 22180

Adv. Manager

ELECTRONIC RESEARCH CO.
7618 Wedd St.

Overland Park, KS 66204

(913) 631-6700, FAX: (913) 631-7849
Charles Ditzler

ELECTRONIC RESOURCES INC.
568 Weddell Dr. 8

Sunnyvale, CA 94089

(408) 745-1420

Roxanne Koester

ELECTROSPACE SYSTEMS, INC.
P.O. Box 831359

Richardson, TX 75083-1359

J.M. Cobb

ELECTROSWITCH CORP.
180 King Ave.

Weymouth, MA 02188
(617) 335-5200

W. Mello

ELGIN ELECTRONICS

5533 New Perry Fwy.

Erie, PA 16509

(814) 864-4921, FAX: (814) 864-1260
Karen Doehrel

ELLIS ELECTRONICS
PO Box 1921
Vicksburg, MS 39181
Michael Ellis

EM SYSTEMS INC.
45757 W. Northport Loop
Fremont, CA 94538
Linda Railton

EMC SERVICES INC.
11833 93rd Ave. North
Seminole, FL 33542
(813) 397-5854

Mark Nave

EMC SHIELDING, DIV. OF TECH-ETCH
7341 Anaconda Ave.

Garden Grove, CA 92641

(714) 891-8199

Shaun Potts

EMC TECHNOLOGY, INC.

1971 Old Cuthbert Rd.

Cherry Hill, NJ 08034

(609) 429-7800, FAX: (609) 429-6814
Peter Semitschew

EMCO HIGH VOLTAGE
11126 Ridge Rd.

Sutter Creek, CA 92685
(209) 223-3626
Roxanne McCoy

EMERSON & CUMING INC., A GRACE CO.
869 Washington St.

Canton, MA 02021

(617) 828-3300

J. O'Brien

EMF SYSTEMS INC.

121 Science Park

State College, PA 16803

(814) 237-5738, FAX: (814) 237-7876
Joan Chernega

EMINETICS

PO Box 330

LaMesa, CA 92044-0060

(619) 575-1500, FAX: (619) 575-2512
Fred Nagel

EMISSION CONTROL LTD.
P.0O.Box 797 W53N550 Highland Dr.
Cedarburg, W1 53012

(414) 375-4775

Mary Schuman

ENCLOSURE CORP.

2900 Wharton Rd

Bristol, PA 13007

(215) 785-2900, FAX: (215) 785-2960
Bob Edelman

ENDICOTT RESEARCH GROUP, INC.
P.O. Box 269, 2601 Wayne St.
Endicott, NY 13760

(607) 754-9187, FAX: (607) 754-9255
Richard Burchill, Daniel Ward
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ENGLEHARD INDS
70 Wood Ave. South
Islin, NJ 08830
Martin Torbert

ENI

100 Highpower Rd.

Rochester, NY 14623

(716) 427-8300, FAX: (716) 427-7839
Edward L. Maier

ENTHONE INC.

P.O. Box 1980

New Haven, CT 06508
(203) 934-8611
Richard Brander

ENVIRONMENTAL STRESS SYSTEMS
207 Getchell St.

Santa Cruz, CA 95060

(408) 425-0902

Steve DiBartolomeo

EON INSTRUMENTATION, INC.
15531 Cabrito Rd.

Van Nuys, CA 91406

(818) 781-2185

Randall Leonard

EPITRONICS CORP.

21002 N. 19th Ave., Ste. 5

Phoenix, AZ 85027

(602) 581-3663, FAX: (602) 581-3415
Patsy Crook

EPNER TECHNOLOGY INC.

25 Division P1.

Brooklyn, NY 11222

(718) 782-5948, FAX: (718) 963-2930
David Epner

EPOXY TECHNOLOGY INC.

14 Fortune Dr.

Billerica, MA 01821

(508) 667-3805, FAX: (508) 663-9782
Ann Delmarsh

EPSCO, INC.—RF DIV.
31355 Agoura Rd.
Westlake Village, CA 91361
(408) 434-3686

R.L. Frazier

EPSILON LAMBDA ELECTRONICS CORP.
427 Stevens St.

Geneva, IL 60134

(312) 232-9611

Louis Nielsen

EPSON AMERICA INC., COMPONENT
SALES

3415 Kashiwa St.

Torrance, CA 90505

(213) 534-4500

Hideo Akiyama

EQUIPTO ELECTRONICS CORP.
351 Woodlawn Ave.

Aurora, IL 60506-9988

(312) 897-4691

Kent Jarnig
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EQUITABLE/RENTELCO CORP.
1901 N. Glenville Dr. Ste. 401
Richardson, TX 75081

(800) 233-5807

Bob Jung

ERBTEC ENGINEERING INC.

2760 29th St.

Boulder, CO 80301

(303) 447-8750, FAX: (303) 442-7960
Ray Boyd

ESC ELECTRONICS CORP.

534 Bergen Blvd.

Palisades Park, NJ 07650

(201) 947-0400, FAX: (201) 947-0406
Stanley Packer

ESCO ASSOC.

568 Weddell 8
Sunnyvale, CA 94089
(408) 745-1420

Don Hanes

ESPEC CORP.

400 Corporate Ct.

South Plainfield, NJ 07080
Marketing Manager

ESTERLINE ANGUS

P.O. Box 24000

Indianapolis, IN 46224

(317) 244-7611, FAX: (317) 247-4749
Kathieen Spindler

ETA INDUSTRIES, INC.
35 E. 21st St.

New York, NY 10010
(212) 505-5340

Chip Fody

ETRON RF ENTERPRISES
P.0.Box 4042

Diamond Bar, CA 91765
(714) 594-8741

John Simmons

EUROTEST LABORATORIES LTD.
P.O. Box 262 Matthews Rd.

E. Haddam, CT 06423

(203) 873-1451

Tim Dwyer

EVAPORATED COATINGS, INC.
2365 Maryland Rd.

Willow Grove, PA 19090

(215) 659-3080, FAX: (215) 659-1275
Stephen Schaffer

EXACT ELECTRONICS
2000 Arrowhead Dr.
Carson City, NV 89701
Joe Foster

EXAR CORP.

2222 Qume Dr.

San Jose, CA 95131
(408) 434-6400

Jim Adams

F

F L INDUSTRIES, INC.
970 McLaughlin Ave.
San Jose, CA 95122
Ed Valerech

F S Y MICROWAVE INC.

1055 First St.

Rockville, MD 20850

(301) 294-8950, FAX: (301) 294-3007
Bill Forrestel

FAIR PRESS SERVICES, DIV.
WASHINGTON INFO. GROUP, LTD.
PO Box 19352 - 20th St. Station
Washington, DC 20036-0352

(202) 463-7323, FAX: (202) 463-8633
Kathryn Keil

FAIR-RITE PRODUCTS CORP

Box J, 1 Commercial Row

Wallkill, NY 12589

(914) 895-2055, FAX: (914) 895-2629
C. Forter

FEI MICROWAVE

825 Stewart Dr.

Sunnyvale, CA 94086

(408) 732-0880, FAX: (408) 773-7434
William Patton

FERRETEC, INC.

544 Gibraltar Dr.
Milpitas, CA 95035-6315
(408) 263-1216
Desmond Killen

FERRISHIELD, INC.

350 Fifth Ave., Ste. 7505

New York, NY 10118-0110

(212) 268-4020, FAX: (212) 268-4023
Jeri Olsen

FERRITE COMPONENTS, INC
10 Kidder Rd.

Chelmsford, MA 01824

Aldo Elicone

FERRO ECA ELECTRONICS
P.O. Box 8305, 3130 W. 22nd St.
Erie, PA 16505

Marketing Manager

FERRONICS INC.
45 O’Connor Rd.
Fairport, NY 14450
(716) 388-1020
Marianne Schrom
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FERROXCUBE

5083 Kings Highway

Saugerties, NY 12477

(914) 246-2811, FAX: (914) 246-0486
Terry Parisian

FG ENGINEERING CO.
BOX 476

Fredonia, AZ 86022
(602) 643-7375

Fred Griswold

FILCOIL CO., INC.

800 Axinn Ave.

Garden City, NY 11530

(516) 228-9445, FAX: (516) 228-9064
William Goldman

FILTER CONCEPTS INC.
2624 S. Rousselle St.
Santa Ana, CA 92707
(714) 545-7003

Les Edelberg

FILTRON CO. INC.

148 Sweet Hollow Rd.

Old Bethsage, NY 11804

(516) 752-1144, FAX: (516) 752-0905
R. Ramistella

FISCHER AMERICA, INC.
13756 Glenoaks Bivd.
Sylmar, CA 91342

(818) 362-9395

Steve DeFeo

FISCHER CUSTOM COMMUNICATIONS,
INC.

3121 W. 139th St., Unit F

Hawthorne, CA 90250

(213) 644-0728

Virginia Fischer

FISKARS ELECTRONICS
2021 Sperry Ave., Suite 18
Ventura, CA 93003

(805) 642-0660

Charles Spinnler

FLAM & RUSSELL, INC.
P.O. Box 444

Horsham, PA 19044
{215) 674-5100

Rick Hartman

FLANN MICROWAVE INSTRUMENTS LTD
Dunmere Road

Bodmin, Cornwall, PL31 2QL

0208 3161, FAX: 0208-6428

Roger Kelson

FLEXCO MICROWAVE, INC.
P.Q. Box 174 Karrville Rd.
Port Murray, NJ 07865

(201) 689-3020

Rex Walker, Sr.

FLEXCON CO., INC.
Flexcon Industrial Park
Spencer, MA 01562
Chris Nosel

RF Design

FLOATING POINT SYSTEMS,INC.
P.O. Box 23489

Portland, OR 97223

(503) 641-3151

Grant Gibson

FLORIDA RF LABS, INC.

P.O.Box 2643

Stuart, FL 34995

(407) 286-9300, FAX: (407) 283-5286
Gerald Fenex

FM&T INDUSTRIES, INC.
PO Box 189

Glen Rock, PA 17327
(717) 235-3000

Wilhelm Mintscheft

FOTEC, INC.

529 Main St./Schrafft Center
Boston, MA 02129

(800) 537-8254, FAX: (617) 241-8616
Bill Pierce

FOTOFABRICATION CORP.
3758 Belmont, Chicago, IL 60618
(312) 463-6211, FAX: (312) 463-3387
Barry Siegel

FOX ELECTRONICS
5570 Enterprise Parkway
Ft. Myers, FL 33905
(813) 693-0099

Janice Moran

FOX INDUSTRIES
11655 N. Cavecreek Rd.
Phoenix, AZ 8502C
(602) 870-3142

Larry Socazia

FREDERICK COMPONENTS
20806 Plummer St.
Chatsworth, CA 93111

Cathy Carey

FREQUENCY AND TIME SYSTEMS, INC.
34 Tozer Rd.

Beverly, MA 01915-5510

(508) 927-8220

Jean Pomeroy

FREQUENCY ELECTRONICS
65 Charles Lindburg Blvd.
Mitchellfield, NY 11553

(516) 794-4500

John Cuthbertson

FREQUENCY SOURCES, INC.
16 Maple Rd.

Chelmsford, MA 01824

(508) 256-4113

Peter Butler

FROST & SULLIVAN, INC.
106 Fulton St.

New York, NY 10038

(212) 233-1080

Susan Keegan

FUJITSU MICROELECTRONICS
3320 Scott Blvd.

Santa Clara, CA 95054-3197
Steve Erickson

FUJITSU MICROELECTRONICS,
Integrated Circuits Div.

3545 N. First St.

San Jose, CA 95134-1804

(408) 922-9000, FAX: (408) 432-9044
Laura Jones

FUSION ELECTRONICS, INC.

15 Main St.

East Rockaway, NY 11518

(516) 599-6400, FAX: (516) 599-6495
Sid Sussman

G

G & H TECHNOLOGY INC.
750 W. Ventura Bivd.
Camarillo, CA 93010

(805) 484-0543

Mike Van Brunt

G.C. ELECTRONICS CO.
1801 Morgan St.
Rockford, IL 61102

(815) 968-9661

Sales Dept.

GAMMA MICROWAVE
130 C. Knowiles Dr.
Los Gatos, CA 95030
Tom Birks

GAMMA-F CORP.

3051 Fujita St.

Torrance, CA 90505

(213) 539-6704

Dennis Deck, Fern Hendrickson

GAZELLE MICROCIRCUITS, INC.
2300 Owen St.

Santa Clara, CA 95054

(408) 982-0900, FAX: (408) 982-0222
Robert Gunn

GE CERAMICS

511 Manufacturer’s Rd.
Chattanooga, TN 37405
Rich Henning

GE SILICONES

260 Hudson River Rd.
Watertford, NY 12188
(800) 255-8886
Janice Mansfield

GENERAL ELECTRIC MW SUBSYSTEMS
French Rd., MD 210

Utica, NY 13503

(315) 793-7708

Judy Clark

GENERAL INSTRUMENTS
1901 Oak Terrace Lane
Thousand Oaks, CA 91320
John Beach
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GENERAL INSTRUMENTS,
OPTQELECTRONICS DIv.
3400 Hillview Ave.

Palo Alto, CA 94304

Ann Papanek

GENERAL MICROCIRCUITS CORP.
780 Boston Rd.

Billerica, MA 01821

(617) 663-9101

Michael Leon

GENERAL MICROWAVE CORP.
5500 New Horizons Blvd.
Amityville, NY 11701

(516) 226-8900

Art Caggiano

GENERAL SEMICONDUCTOR INC.
2001 W. 10th PI.

Tempe, AZ 85281

Kevin Daugherty

GENERAL SERVICES ENGINEERING, INC.
9729 Philadelphia Rd.

Baltimore, MD 21237

(301) 574-5525

Michael Davis

GENERAL TRANSISTOR CORP.
216 W. Florence Ave.

Inglewood, CA 90301

llan Isrealy

GENISCO TECHNOLOGY CORP.
14930 E. Alondra

La Mirada, CA 90638

(714) 523-7001

Doug Chapman

GENNUM CORPORATION

P.0O.Box 489, Stn A

Burlington, Ontario, Canada L7R 3Y3
(416) 632-2996

Ayman Ghafir

GENSTAR RENTAL ELECTRONICS, INC.
6307 DeSoto Ave., Ste. J

Woodland Hilis, CA 91367

(818) 887-4000, FAX: (818) 715-9249

GOETEL DEVELOPMENT CO.

25 Davids Dr.

Hauppauge, NY 11788

(516) 436-7260, FAX: (516) 231-7075
Paul H. Paulson

GIGABIT LOGIC INC.
1908 Oak Terrace Lane
Newbury Park, CA 91320
(805) 499-0610

John Kemps

GIGATRONICS, INC

2495 Estand Way

Pleasant Hill, CA 94523

(415) 680-8160, FAX: (415) 680-7736
Howard Mette
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GILBERT ENGINEERING

P.0.Box 23189

Phoenix, AZ 85283

(602) 245-1050, FAX: (602) 931-0684
Charly Button

GILTRON INC.

P.O. Box 187/104 Adams St.
Medfield, MA 02052

(508) 359-4310, FAX: (508) 359-4317
F. Pittman

GLASSEAL PRODUCTS, INC.

485 Oberlin Ave.

Lakewood, NJ 08701

(201) 370-9100, FAX: (201) 370-7107
John Feeney

GLASTEEL INDUSTRIAL LAMINATES
279 Commerce Rd.

Collierville, TN 38017

(901) 853-5070

David Barrell

GLENAIR CORP.

1211 Airway

Glendale, CA 91201

(818) 247-6000, FAX: (818) 500-9912
Charles W. Belser

GLOBAL SPECIALTIES

70 Fulton Terrace, P.O. Box 1942
New Haven, CT 06509

(203) 624-3103

Frank Gregorio

GOULD INC., MICROWAVE DIV.
2580 Junction Ave.

San Jose, CA 95134

(408) 943-9055

Jeanine Murphy

GRAYHILL INC.

561 Hillgrove Ave., P.O. Box 10373
LaGrange, IL 60525

(708) 354-1040, FAX: (708) 354-2820
Dick Neumann, Ed Langille

GREEN MOUNTAIN RADIO RESEARCH
co.

50 Vermont Ave., Ft. Ethan Allen
Colchester, VT 05446

(802) 655-9670

Frederick Raab

GREENRAY INDUSTRIES
840 W. Church Rd.
Mechanicsburg, PA 17055
(717) 766-0223

Phil Myers

GROUP J INC.

19730 Ventura Bivd., Ste.25
Woodland Hills, CA 91364
(818) 347-5505

Dick Jaffe

GTE CONNECTOR PRODUCTS
Rd. 2 Box 29

Titusville, PA 16354

Paul Winklebleck

GUIDE TECHNOLOGY CORP.

1940 Fallen Leaf Lane

Los Altos, CA 94022

(415) 961-9259, FAX: (408) 376-0493
Lewis Masters

H

HABIA CABLE

2150 Fifth Ave.
Ronkonkoma, NY 11779
E. Cronin

HAMEG INC.

88-90 Harbor Rd.

Port Washington, NY 11050

(516) 883-3837, FAX: (516) 883-3894
Jacob Aronovich

HAMLIN INC.
Lake and Grove Streets
Lake Mills, Wi 53551-1798

HARBOUR INDUSTRIES, INC.
P.O.Box 188 Rte. 7

Shelburne, VT 05482

(802) 985-3311, FAX: (802) 985-9534
Hugh Goodwin

HARMON ELECTRONICS, INC.
515 N. Main St.

Warrensburg, MO 64093

(816) 747-2236

Lioyd Kaiser

HARRIS CORP. FARINON COMPONENTS
OPERATION

1000 Varian St.

San Carlos, CA 94070

(415) 594-3600, FAX: (415) 594-3512
Charles Salsberry

HARRIS CORP./GSSD/PRD INSTRUMENTS
1200 Prospect Ave.

Westbury, NY 11590

(516) 364-0400

Chris Motlenski

HARRIS MICROWAVE SEMICONDUCTOR
1530 McCarthy Blvd.

Milpitas, CA 95035

(408) 433-2222, FAX: (408) 432-3268
Nancy Pressel

HARRIS RF COMMUNICATIONS
1680 University Ave.

Rochester, NY 14610-1839

(716) 244-5830, FAX: (716) 244-2917
John Walker

HARRIS SEMICONDUCTOR

P.O. Box 883

Meibourne, FL 32902

(407) 724-3800, FAX: (407) 724-3937
Gregory R. Steele

HAVERHILL CABLE & MFG CCRP.
241 Winter St.

Haverhill, MA 01830

Thomas Kneeland
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HAYWARD ELECTRONIC SYSTEMS, INC.

7700 SW Danielle Ave.
Beaverton, OR 97005
(503) 646-2754

W. Hayward

HAZELTINE CORP.
450 E. Palaski Rd.
Greenlawn, NY 11740
Tom Muccino

HDS, INC.

12310 Pinecrest Rd.
Reston, VA 22170
(703) 620-6200
Sales

HELICON ASSOC.
1047 Concord Ave.
Bellmount, MA 02178
Emil Deutsch

HELPER INSTRUMENTS CO.
131 Tomahawk Dr.

Indian Harbour Beach, FL 32937
(305) 777-1440

W. Detwiler

HENRY MANN INC.

Mann Rd.

Huntington Valley, PA 19006

(215) 355-7200, FAX: (215) 355-5134
Daniel Martin

HENRY RADIO INC.
2050 S. Bundy Dr.

Los Angeles, CA 90025
(213) 820-1234

Ted Shannon

HEWLETT-PACKARD CO., COMPONENTS

370 W. Trimble Rd.
San Jose, CA 95131
(408) 435-7400
Marti Rimbauit

HEWLETT-PACKARD, MICROWAVE
SEMICONDUCTOR DIV.

350 W. Trimble Rd.

San Jose, CA 95131-1096

(408) 435-4264

Vicki Metsers

HEWLETT-PACKARD CO.

3000 Hanover St.

Palo Alto, CA 94304

(415) 857-3977, FAX: (415) 857-3554
Mike Arnold

HEXACON ELECTRIC CO.

161 W. Clay Ave.

Roselle Park, NJ 07204

(201) 245-6200, FAX: (201) 245-6176
Nick Rusignuolo

HI-Q CRYSTALS DIV.
311 N.Lindenwood Dr.
Olathe, KS 66062
(913) 764-4544

Abdul Ghafoor

RF Design

HIGH ENERGY CORP.

Lower Valley Rd.

Parkesburg, PA 19365

(215) 593-2800, FAX: (215) 593-2985
Joe Quinn

HIGH VOLTAGE COMPONENTS, INC.

7137 Sycamore Drive

Cedarburg, WI 53012

(414) 375-0172, FAX: (414) 375-0173
Ron Nieisen

HOFFMAN ENGINEERING CO.

900 Ehlen Dr.

Anoka, MN 55303

(612) 421-2240, FAX: (612) 421-1556
Judy Chouinard

HOLADAY INDUSTRIES, INC.
14825 Martin Dr.

Eden Prairie, MN 55344

(612) 934-4920

Michael Leighton, Burton Gran

HONEYWELL SIGNAL PROCESSING
TECH.

1150 E. Cheyenne Mtn. Bivd.
Colorado Springs, CO 80906
Marketing Manager

HOPKINS ENGINEERING CO.
12900 Foothill Blvd.

San Fernando, CA 91342
(818) 361-8691

Gary Smith

HOWARD SAMS CO.

4300 W. 62nd St.

Indianapolis, IN 46268-2520

(317) 298-5457, FAX: (317) 298-5604
Ron Bollman

HUBER & SUHNER INC.

500 W. Cummings Park, Ste. 2000
Woburn, MA 01801

(617) 938-1335, FAX: (617) 938-3796
Bernard Rothman

HUBER AND SUHNER AG
CH-9100 Herisau
Switzerland, ZS1HE

(71) 534111, FAX: (71) 534590
Liliane Hausammann

HUGHES AIRCRAFT CO.
MICROELECTRONIC CIRCUITS DIV.
PO Box H

Newport Beach, CA 92658-8903
(714) 759-2952

F. E. Albertson

HUGHES AIRCRAFT CO. MICROWAVE

PRODUCTS DIiV.

P.O. Box 2940, 3100 Fujita St.
Torrance, CA 90509

(213) 517-6400

Carole Breeze

HY GAIN

CIM Dept., 8601 NE Highway Six
Lincoln, NE 68505-8740

Jim Roths

HYBRID SYSTEMS, DIV. OF SIPEX
22 Linnell Circle

Billerica, MA 01821

(617) 667-8700

Rich Randlett

HYBRID-TEK, INC.

Rt. 526 Millstone Rd.

Clarksburg, NJ 08510

(609) 259-3355, FAX: (609) 259-3539
Edward Gildein

HYBRIDS INTERNATIONAL, LTD.
311 N. Lindenwood Dr.

Olathe, KS 66062

(913) 764-6400

Abdul Ghafoor

HYPRES INC.

500 Executive Bivd.
Elmsford, NY 10523
(800) 553-0522
Suzanne McBride

HYTEK MICROSYSTEMS, INC.
980 University Ave.

Los Gatos, CA 95030

(408) 325-2300, FAX: (408) 395-9677
Wanda Chandler

| L C DATA DEVICE CORP.
105 Wilbur Place

Bohemia, NY 11716-2482
Pat Murtagh

I M INSTRUMENTS

776 Colborne St. E
Brantford, Ontario N3S 3S1
Petra Disyak

IRCINC.

PO Box 1860

Boone, NC 28607

(704) 264-8861, FAX: (704) 264-8865
Lowell Cooke

I TS ELECTRONICS

200 Edgeley Blvd. Unit 24

Concord, ON L4K 3Y8

(416) 660-0405, FAX: (416) 660-0406

ICI AMERICAS INC.
Concord Pike & New Murphy
Wilmington, DE 19897-0001

ICORE

180 N. Wolfe Rd.
Sunnyvale, CA 94086
Jerry Campbell

IDEAS, INC.

10759 Tucker St.
Beltsville, MD 20705
(301) 937-3600

Mae Webb
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IFR SYSTEMS, INC.
10200 W. York St.
Wichita, KS 67215
(316) 522-4981

Tom Dideum

ILLINOIS CAPACITOR INC.
3757 W. Touhy
Lincolnwood, IL 60645
(312) 675-1760

Elliot Goldman

IMPELLIMAX

17 Otterson St.

Nashua, NH 03060

(603) 886-9569, FAX: (603) 886-4901
Phil Cassista

INGSOFT LIMITED

213 Dunview Ave.

Willowdale, Ontario, CANADA M2N 4H9
(416) 730-9611, FAX: (416) 733-3884
Zelko Jagaric

INJECTORALL ELECTRONICS

110 Keyland Ct.

Bohemia, NY 11716-2620

(516) 563-3388, FAX: (516) 563-3389
Milton Friedman

INLINE COMPONENTS, INC.
Box 19553-113

Irvine, CA 92713

Wes Olson

INMAC

2465 Augustine Dr.
Santa Clara, CA 95051
Sue Specker

INMET CORP.

300 Dino Dr.

Ann Arbor, M| 48103
(313) 426-5553
Egon Seitter

INNOVATIVE FREQUENCY CONTROL
PO Box 300

Plainfield, PA 71081

(717) 258-5425, FAX: (717) 258-5840
John Kent, David E. Smith

INNOVATIVE MEASUREMENT SOL.
1775 The Exchange 540

Atlanta, GA 30339

Tim Semones

INNOWAVE (AND VIRTECH)
15555 Concord Cir.

Morgan Hill, CA 95037

(408) 779-1529

Richard Sanders

INSTANT BOARD CIRCUITS, CORP.
20A Pamaron Way

Novato, CA 94949

(415) 883-1717, FAX: {415) 883-2626
Susanne U. Martens
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INSTRUMENT SPECIALTIES CO., INC.
P.O. Box A

Delaware Water Gap, PA 18327-0136
(717) 424-8510, FAX: (717) 424-6213
Stephanie Arnold

INSTRUMENTS FOR INDUSTRY, INC.
731 Union Pkwy.

Ronkonkoma, New York 11779

(516) 467-8400, FAX: (516) 467-8558
Diane Calise

INSULATED WIRE INC.
2065 Smithtown Ave.
Ronkonkoma, NY 11779
(516) 981-7424

Arthur Nixon

INTECH INC.

282 Brokaw Rd.

Santa Clara, CA 95052
(408) 727-0500

Les Robinson

INTEGRATED MICROWAVE
CORPORATION

3422 Tripp Ct.

San Diego, CA 92121

(619) 259-2600, FAX: (619) 755-8679
Dennis Clark

INTER-LOGIC SYSTEMS
7201-E Garden Grove Bivd.
Garden Grove, CA 92641
(714) 891-4456

John Logan

INTERAD LTD.

7808 Cessna Ave.

Gaithersburg, MD 20879

(301) 948-1626, FAX: (301) 977-7559
Mary Johnson

INTERCONNECTION PRODUCTS
2601 S. Garnsey St.

Santa Ana, CA 92707

R. Dacey

INTERFERENCE CONTROL
TECHNOLOGIES, INC.
P.O.Box D

Gainesville, VA 22065

(703) 347-0030

Richard Aamot

INTERNATIONAL CRYSTAL
MANUFACTURING CO., INC.
PO Box 26330

Oklahoma City, OK 73126-0330
(405) 236-3741

Paul Denwalt

INTERNATIONAL MANUFACTURING
SERVICES, INC. (IMS)

50 Schoolhouse Ln.

Portsmouth, Rl 02871-2418

(401) 683-9700, FAX: (401) 683-5571
Scott H. Marston

INTERNATIONAL MICROCIRCUITS, INC.
525 Los Coches St.

Milipitas, CA 95035

(408) 263-6300, FAX: (408) 263-6571

INTERNATIONAL MICROWAVE CORP.
65 Commerce Rd.

Stamford, CT 06902

(203) 323-5599

A. Acri

INTERNATIONAL SENSOR SYSTEMS,
INC.

Box 345 Industrial Park

Aurora, NE 68818

(402) 694-6111, FAX: (402) 694-6180
Wayne Roblee

INTUSOFT

2515 S. Western Ave. Ste. 203
San Pedro, CA 90732

(213) 833-0710

Charles Hymowitz

ION BEAM MILLING, INC.
1000 E. Industrial Park Dr.
Manchester, NH 03103
Robert Quagan

IRIDIAN MICROWAVE CORP.
4371 Park Fortuna
Calabasas, CA 91302-1714
George Archuleta

IRT CORP.

3030 Callan Rd.

San Diego, CA 92121
(619) 450-4343
Alison O’Brien

ISCS

290 Pioneer Blvd.
Pomona, CA 91768-3275
Keith Olsen

ISKRA ELECTRONICS, INC.
155 Dupont St.
Plainview, NY 11803

ISOLATION DESIGN
157-A San Lazaro Ave.
Sunnyvale, CA 94086
Joe Bianco

ISOTRONICS
Industrial Pk.
Newbedford, MA 02754
(617) 998-2000

ITC SYSTEMS INC.

P.O. Box 23059, 813 E. Anapemy St. 2C
Santa Barbara, CA 93121

Werner Schulz

fTM SYSTEMS INC.
860 San Antonio Rd.
Palo Alto, CA 94303
(415) 424-1261

W. Berg
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ITT / SEALECTRO
40 Lindeman Dr.
Trumbuli, CT 06611
(203) 372-4118
John Marino

ITT COMPONENTS
5 Jenner St.

Irvine, CA 92718
(714) 727-3001
James Harrison

ITT DEFENSE
7670 Enon Dr.
Roanoke, VA 24019
(703) 563-8600

Ed Donoho

ITT POMONA ELECTRONICS
1500 E.Ninth St.

Pomona, CA 91766

(714) 623-3463

Thomas Barber

ITT SCHADOW INC.

8081 Wallace Rd.

Eden Prairie, MN 55344-8798
Darral Wilkes

ITW SWITCHES

6615 W. Irving Park Rd.

Chicago, IL 60634

(312) 282-4040, FAX: (312) 545-4450
Nancy Haak

IWATSU INST. INC.
430 Commerce Blvd.
Carlstadt, NJ 07072
(201) 935-5220

Alex Orloft

J

JABIL CIRCUITS WEST
2220 Lundy Ave.

San Jose, CA 95134
(408) 943-0196

Ray U'Ren

JAMES MILLEN ELECTRONICS
P.0.Box 4215

Andover, MA 01810

(508) 475-2831

Ralph Jannini

JANEL LABORATORIES, INC.
33890 Eastgate Cir.

Corvallis, OR 97333

(503) 757-1134, FAX: (503) 757-7415
Steve Blum

JCA TECHNOLOGY INC.
3529 Oid Conejo Rd., Ste. 118
Newbury Park, CA 91320
(805) 498-6794

Dave Biddie

RF Design

JENNINGS

970 McLaughlin Ave.
San Jose, CA 95122
(408) 292-4025

E.V. Valehrach

JENSEN TRANSFORMERS, INC.
10735 Burbank Bivd.

N. Hollywood, CA 91601

(213) 876-0059, FAX: (818) 763-4574
Deane Jensen

JETTRON PRODUCTS, INC.
56 Rte. 10, P.O. Box 337

E. Hanover, NJ 07936

{201) 887-0571

Joe Fesi

JFW INDUSTRIES, INC.
5134 Commerce Scuare Dr.
Indianapolis, IN 46237
(317) 887-1340

Jackie Buescher

JMK, INC.

15 Caldwell Dr.

Amberst, NH 03031

(603) 886-4100, FAX: (603) 886-4115
Connie Lacasse

JOE QUIN MFG. CORP.
6900 Elm Dr.

Commerce City, CO 80022
(303) 286-7060

D. Bargas

JOHANSON DIELECTRICS INC.
2220 Screenland Dr.

Burbank, CA 91505

(818) 848-4465

Fred Luhrs

JOHANSON MANUFACTURING CORP.

Rockaway Valley Rd.
Boonton, NJ 07005
(201) 334-2676

Eric Fageriund

JOHN FLUKE MFG. CO. INC.
P.O. Box 9090

Everett, WA 98206

(800) 443-5853

Debby Coyne

JOHN MURRAY ASSOCIATES
1823 Foisom 201

Boulder, CO 80302

(303) 444-4871, FAX: (303) 444-4872
John Murray

JOSEPH ELECTRONICS INC.

8830 N. Milwaukee Ave.

Niles, IL 60648

(312) 297-4200, FAX: (312) 297-6923
Faye Campbell

K

K & L MICROWAVE, INC.
408 Coles Circle
Salisbury, MD 21801
(301) 749-2424

Paul Leo

K C K AMERICA INC./ MITSUBISHI
930 E. Remington Rd.

Schaumburg, IL 60173

(312) 884-8688, FAX: (312) 884-9327
K. G. Such

K S ELECTRONICS

6502 N. 35th Ave.

Phoenix, AZ 85017

(602) 973-0468, FAX: (602) 973-0468
Kirti Shah

K-W MANUFACTURING CO. INC.
Box 508

Prague, OK 74864

(405) 567-2285, FAX: (405) 567-4153
D. Randall

KAJFEZ CONSULTING
PO Box 757

University, MS 38677
{601) 234-4287

Dr. Darko Kajfez

KALMUS ENGINEERING INTL, LTD.
21820 87th S.E.

Woodinville, WA 98072

(206) 485-9000

Berthe Kalmus

KAMAN INSTRUMENTATION CORP.

1500 Garden of the Gods Rd.
Colorado Springs, CO 80907

(719) 599-1873, FAX: (719) 599-1823
Steve Perry

KAPTRON INC.
3460 W. Bayshore
Palo Alto, CA 94303
(415)493-8008
Erico Stiles

KASK LABS

2651 W. Guadalupe Rd.
Mesa, AZ 85202

Fred Kask

KAY ELEMETRICS CORP.
12 Maple Ave.

Pine brook, NJ 07058
(201) 227-2000

Vernon Hixson

KDI/TRIANGLE ELECTRONICS, INC.

60 S. Jefferson Rd.
Whippany, NJ 07981
(201) 887-8100

Carl Schraufnagl
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KDS AMERICA, A DAISHINKU
CORPORATION

1090 Granada Lane, Ste. 201
Overland Park, KS 66211

(913) 491-6825

Brad Slatten

KEENE CORP.,LAMINATES DIV.
199 Amaral St.

E. Providence, Rl 02914

(401) 434-2340

Ronald Petrick

KEITHLEY INSTRUMENTS, INC.
28775 Aurora Rd.

Cleveland, OH 44139-1891

Tom Brick

KELTEC FLORIDA, INC.

P.0. Box 2917

Ft. Walton Beach, FL 32549

(904) 244-0043

Sharon Standord, Abe Rampurawala

KEMTRON CIRCUITS & ELECTRONICS
CORP.

110 S. Long Beach Rd.

Rockville Centre, NY 11570

(516) 766-2772

Walter Carlock

KEPCO INC.
131-38 Sanford Ave.
Flushing, NY 11352
Paul Birman

KEPRO CIRCUIT SYSTEMS, INC.
630 Axminister Dr.

Fenton, MO 63026-2992

(B00) 325-3878, FAX: (314) 343-0668
Christopher Williams

KERN ENGR & MFG CO.
1110 E. Ash Ave.
Fullerton, CA 92631

H. Langecker

KEVLIN MICROWAVE CORP.
26 Conn St.

Woburn, MA 01801

James Riley

KEY POLYMER CORP.
Lawrence Industrial Park
Lawrence, MA 01842
David Marshall

KEYSTONE ELECTRONICS CORP.
49 Bleecker St.
New York, NY 10012-2484

KEYSTONE METAL PRODUCTS, INC.
2711 N. California St.

Burbank, CA 91504

(818) 846-9210

R. Baroda

KEYTEK INSTRUMENT CORP.

260 Fordham Rd.

Wilmington, MA 01887

(508) 658-0880, FAX: (508) 657-4803
Jill Lisacki

104

KIDDE INC.

6 Pawtucker Ave.
Pawcatuck, CT 06379
Douglas Randall Div.

KIKUSUI INTL CORP.
10601 Mariner Ave.
Torrance, CA 30503
(213) 371-4662

Tom Haygarth

KILO TEC

PO Box 1001

Oak View, CA 93022-1001
(805) 646-9645

Sales

KILOVAC CORP.

P.O. Box 4422

Santa Barbara, CA 93140-4422
(805) 684-4560

Patrick McPherson

KINGS ELECTRONICS CO. INC.

40 Marbledale Rd.

Tuckahoe, NY 10707

(914) 793-5000, FAX: (914) 793-5092
Fred Pack

KIRKHILL RUBBER CO.
300 E. Cypress

Brea, CA 92621

(714) 529-4901

L. Billeaudeaux

KROHN-HITE CORP.

255 Bodwell St.

Avon, MA

(508) 580-1660, FAX: (508) 583-8989
Dick Heitmann, Joe Inglis

KRYSTINEL CORP.
120 Pennsyivania Ave.
Paterson, NJ 07509
(201) 345-8900
Stewart Gordon

KRYTAR

1292 Anvillwood Court

Sunnyvale, CA 94089

(408) 734-5999, FAX: (408) 734-3017
Carol Gentile

KVG GmbH/JACK HUSNEY AND
ASSOCIATES

7300 W. Camino Real 109

Boca Raton, FL 33433

(407) 393-7548, FAX: (407) 393-7439
Jack Husney

KW MICROWAVE INC.

5855-B Oberlin

San Diego, CA 92121

(619) 5652-0200, FAX: (619) 552-0211
Paula Buckley

KYOCERA AMERICA, INC.
8611 Balboa Ave.

San Diego, CA 92123

(619) 576-2600

Allan Buck

L

L & M ENGINEERING SOUTH
8939 S. Sepulveda Blvd., Ste. 114
Los Angeles, CA 90045

(213) 417-3044

Bill Heeter

L.C.R. ELECTRONICS

3 Union Hill Rd.

West Conshohocken, PA 19428
(215) 825-1330, FAX: (215) 825-3231
Marv Wishner

L.E.A. DYNATECH, INC.

12516 Lakeland Rd.

Santa Fe Springs, CA 90670

(213) 944-0916, FAX: (213) 944-2781
Steve Larson

LAMBDA ELECTRONICS
515 Broad Hollow Rd.
Melville, NY 11747

(516) 694-4200

Lisa Waterman

LARK ENGINEERING CO., DIV. OF BAIER
& BAIER INC.

27151 Calle Delgado

San Juan, CA 92675

(714) 240-1233

Fred Baier

LARSEN ELECTRONICS, INC.
P.O. Box 1799

Vancouver, WA 98688

(206) 573-2722, FAX: (206)574-5703
John Beaman

LASER DIODE INC.

1130 Somerset St.

New Brunswick, NJ 08901

(201) 249-7000, FAX: (201) 2499165
Louis R. Trummel

LEADER INSTRUMENTS COR®.
380 Oser Ave.

Hauppauge, NY 11788

(516) 231-6900

Joe Fisher

LEASAMETRIC, INC.

1164 Triton Dr.

Foster City, CA 94404

(800) 553-2255, FAX: (415) 341-2651
Rick Worth

LEBOW CO.

5960 Mandarin Ave.

Goleta, CA 93117

(805) 964-7117, FAX: (805) 964-7117
Andrea Fontes
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Structural Integrity.

The World’s Most Reliable Capacitors Start With

TDK’s Commitment To Material Quality.

itors. O

advanced fine and dispersion technology, and
our ability to control crystal structural defects
and particle size, enable us to maintain the
strictest quality control standards—from

the raw maternials stage on up.

Multilayer Ceramic Chip Capacitors
This line of capacitors offers a wide range of
capacitances, temperature characteristics, and
sizes, with terminals designed for excellent
solderability.

Terminal

™~

Ceramic dielectric

..’ » Internai electrode
€1608 (CC0603) C 0 5~ 220,000pF  C3225 (CC1210) G 750pF ~3 3uF
€2012 (CC0805) C 0 5pF ~ 14F CA532 (CC1812) C 2.400pF ~ 1uF
€3216 {CC1206) C. 0.5pF ~ 2 2xF £5650 {CC2220) C 5,100pF ~ 1 5xF

Large-Capacitance Multilayer
Ceramic Chip Capacitors

These capacitors cover the capacitance range
normally associated with electrolytics. They

feature non-polarized construction and long
life and are widely used in switching mode

Resin

Terminal
/

-

power supplies.

Ceramic dielectric
- >

HC80S0 C 1 5~6.84F
HC1063 C 2 2~ 104F
TC. +20, - 30% (- 25~ +85°C)

Internal slectrode

HC1280C 3 3~ 224F
HC1612C 10~ 47,F

chip components. TDK is meeting this
demand with a full line of ceramic capacitors.
Test our “structural integrity” today. Call

or write us for more information on

TDK chip capacitors.

Multilayer Ceramic Chip Capacitor
Networks

TDK can incorporate a network of 12 ceramic
capacitors in a single chip, with your choice of
capacitances and interconnection topologies
allowing other chips to be mounted directly
onto the surface.

Internal electroge

-

MCN757%
TC. COH, 1~ 100pF
CLASS 11, 100 ~ 470,000pF

Ceramic dielectric

B

Terminal

St. 10~ 1,000pF {TC: — 1,000 ~ +350ppm/ °C)
{12 capagitors)

TDK. Your Reliable Partner For All Ceramic Capacitors.

Multilayer Ceramic Dipped ! Muitilayer Ceramic Dipped
Radial Lead Capacitors Axial Lead Capacitors

Sy
¢

(J 4

Ceramic Disc Capacitors—
Class 1,11, Il

8. 8

SEV, SEMKO, BS)
High Voitage Ceramic
Capacitors

=
ST

&TDK,

UL Recognized (CSA, VDE, | Ultra High Voltage Ceramic | Antenna Terminal Ceramic

Capacitors Capacitors
r

‘. e
<nel ! -23',,[.

TDK CORPORATION OF AMERICA HEAD OFFICE 1600 Feehanville Drive, Mount Prospect, IL 6005€, U S A Phone (708) 803-6100 CHICAGO REGIONAL OFFICE Phone (708)803-6100 INDIANAPOLIS
REGIONAL OFFICE Phone (317)872-0370 NEW YORK REGIONAL OFFICE Phone (516) 625-0151 LOS ANGELES REGIONAL OFFICE Phone (213) 539-6631 DETROIT DISTRICT OFFICE Phone
(313) 462-1210 NEW JERSEY DISTRICT OFFICE Phone. (201) 736-0023 BOSTON DISTRICT OFFICE Phone. (508) 624-4262 HUNTSVILLE DISTRICT OFFICE Phone (205) 464-0222 GREENSBORO
DISTRICT OFFICE Phone (919) 292-0012 DALLAS DISTRICT OFFICE Phone (214) 506-9800 SAN FRANCISCO DISTRICT OFFICE Phone (408) 437-9585 TDK CORPORATION. TOKYO, JAPAN
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Specify PANDUIT DIN 0 SR
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IPANDUIT' H/-CON° EUROCARD CONNECTORS

Above the DIN of the crowd

In breadth of line.

In performance.

In reliability.

In delivery.

In service and support.

The wide variety of PANDUIT DIN connectors lets
you choose just the connector that’s best for your
application. With a gold thickness in mating areas
matched to your required performance level. And
with excellent delivery—from stock to 2 weeks.

e Press-fit connectors with “Eye-of-the Needle’” compiiant
design to minimize plated through hole stress and maximize
performance.

¢ Surface mount connectors with mounting feature provide
contact positioning and strain relief.

e Connectors “stretched” up to 195 contacts or “extended”
width to four rows for higher density applications.

¢ Flat cable connector system including male connector
with ejector-latches to aid locking and unmating
socket connector.

e Mixed contact connectors to meet your power or
coax needs.

¢ Plus a full range of accessories and tooling, designed
to assure you of maximum installation efficiency and
operating reliability. All backed by Panduit's more than
15 years of DIN connector manufacturing experience.

Lift your application above ﬁhomﬂ

\' ¥ "K \ V!
Pressure plate for
simple termination

‘ | |
s 1\,
Compliant design
to eliminate hole
deformation
T - Mounting stud positions
i1 Te - SM connector
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For
capacitors

fast, call
KEMET
first!

Just tell us where in the world you
want them delivered, and stand back.
Thousands of capacitors? Millions?
J-I-T scheduling? Count on it.

And our caps solve problems. Our
ceramic chips resist cracking caused by
production heat and shock. Our three-
jeaded tantalums prevent blown cir-
cuits — because you just can’t put ‘em
in wrong.

More reasons to call? Huge surface-
mount selection. More MIL-39003
qualifications than anyone eise has.

Highest reliability in tantalum, plus
ceramic and film capacitors. KE.MET is
the choice for your commercial and
military capacitor requirements.

And for fast delivery. Amazingly fast.

’

HEADQUARTERS: Phone (803) 963-6300, FAX (803) 9636521, USA., (408)
Phone (312) 5171030, FAX (312) 517-1037, Stoneham, MA. Phone (617) 279-0400 FAX (617) 2790406, Greenvilia, SC. Phone (803) 242 5789, F:st g&r‘;&?‘?ﬂ%m EURGPE, Switzeriand, Phone 41-22-39.65-00, FAX

France, Phone 33-1-46.87 70 95. FAX 33 1 49.78-06-63, United Kingdom, Phone 44 279 757343, FAX 44279 757.188, ASIA, Hong Kang, Ptone

Xerea, Phone: 82-02 599-8131, FAX 82-02 533.8089

At KEMET, qu | 3 ®
we spendaio’ #¥ ET
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Newport Beach, CA, Phone (714 640-9320, FAX (T14) 720 9807, Samta Ciara, CA, Phone (408) 986.0424, FAX (408) 985 1442, Irving, TX, Phone (214) 556.0009, FAX (214) 4010254, Schaumbury. IL,
' 41-22 33-40-10, Germany, Phone 49 89-46-30-01, FAX 49.89-46 04 117
852.3. 7705656, Singapore. Phone 65567 7677, FAX 65-567-1585, Taiwan ROC, Phone 886.2.752 8585, FAX 886-2-721.3129
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Our latest high-density surface-
mount connectors offer a spe-
cial design advantage — they
bring you all the flexibility of
the AMPMODU System 50
connector family.

System 50 SMT receptacles
and headers intermate with our
complete .050” x .100” system,
including cable-to-board types
that expand your design think-
ing to include flat flex cable,
.050” center flex etched circui-
try, and .025” center ribbon
cable.

Unique hold-down design requires only
simple board support during placement.
Design, materials are process-compatible.

Surface-mount versions are
available in vertical, double-
row versions, fully shrouded, in
select sizes from 8 through 100
positions. Our compact design
uses the same reliable System
50 interface, with dual-beam
phosphor bronze receptacles
plated gold-over-nickel on the
mating end, tin-lead on the tail.

Dimensioning, tolerances,
and positioning datums are
engineered for robotic place-
ment. A simple, low insertion




LECROY RESEARCH SYSTEMS
700 Chestnut Ridge Rd.

Chestnut Ridge, NY 10977-6499
(914) 425-2000, FAX: (914) 425-8967
Steve Montgomery

LECTROMAGNETICS, INC.
6056 W. Jefferson Blvd.

Los Angeles, CA 90016
(213) 870-9383

Janet Nichols

LECTRONIC RESEARCH LABS
1423 Ferry Ave.

Camden, NJ 08104

(609) 541-4200

Brian Raub

LIBERTY LABORATORIES,INC.
P.O. Box 8268

Cedar Rapids, A 52408

(319) 390-3646, FAX: (319) 390-3802
Mike Howard

LINDGREN R.F. ENCLOSURES INC.
400 High Grove Bivd.

Glendale Heights, IL 60139

(708) 307-7200, FAX: (708) 307-7571
William Curran Jr.

LITTON SOLID STATE

1504 McCarthy Blvd.

Milpitas, CA 95035

(408) 433-0933, FAX: (408) 954-9652
Shirley Ray

LITTON SYSTEMS, INC. ELECTRON
DEVICES

960 Industrial Rd.

San Carlos, CA 94070

(415) 591-8411

Kelly Dierker

LIX}, INC.

1438 Brook Dr.

Downers Grove, IL 60515
(312) 620-4646

Vito Raimondi

LMB/HEEGER, INC.

2946 E. 11th St.

Los Angeles, CA 90023

(213) 261-0382, FAX: (213) 261-2214
Robert Heeger

LNR COMMUNICATIONS, INC.
180 Marcus Blvd.

Hauppauge, NY 11788

(516) 273-7111, FAX: (516)273-7119
K.J.Robinson

LOCUS INC.

P.O. Box 740

State College, PA 16801
(814) 466-6275

Larry Reilly

LODESTONE PACIFIC
3910 Coronado, Bidg. J
Anaheim, CA 92807
(714) 630-1343

Richard Barden

RF Design

LOG TECH, INC.

3529 Old Conejo Rd., Ste. 123
Newbury Park, CA 91320
(805) 499-6462

Calvin Henry

LOGIMETRICS, INC.
121-03 Dupont St.
Plainview, NY 11803
(516) 349-1700
Eugene Blum

LORAL MICROWAVE/WAVECOM
9036 Winnetka Ave.

Northridge, CA 91324

(818) 882-3010

Nancy Renfrow

LORCH ELECTRONICS DIV. OF
VERNITRON CORP.

105 Cedar Lane

Englewood, NJ 07631

(201) 569-8282, FAX: (201) 569-1150
Vitauts Hazners

LSI JENNINGS

970 McLaughlin Ave.

San Jose, CA 95122

(408) 292-4025, FAX: (408) 286-1789
E. Valehrach

LUCAS EPSCO INC.
99 South St.
Hopkinton, MA 01748
(508) 435-2400
James Dhimos

LUCAS LEDEX INC.

801 Scholz Dr., PC Box 427
Vandalia, OH 45377-0427
(513) 898-3621

Angie Browning

LUCAS-WEINSCHEL INC.
1 Weinschel Lane
Gaithersburg, MD 20879
(301) 948-3434

Curt Grews

LUCAS ZETA, INC.
2811 Orchard Pkway
San Jose, CA 95134
(408) 434-3686

Mike Mallinger

LUFF RESEARCH
22 N. Tyson Ave.
Floral Park, NY 11001
Richard Scheer

LUNAR INDUSTRIES, INC.
9353 Activity Road,Ste.|
San Diego, CA 92126

(619) 549-9555

Alistair MacCabe

LUSOL PRODUCTS

2446 Lee Ave.

South El Monte, CA 91733
(818) 443-7983

David MacDonald

LUXTRON

1060 Terra Bella Ave.
Mountain View, CA 94043
(415) 962-8110

Julie Harris

LXD INC.

24500 Highpoint Rd.
Beachwood, OH 44122
Patrick Bowen

M

M F ELECTRONICS CORP.
10 Commerce Dr.

New Rochelie, NY 10801
Marty Finklestien

M-PULSE MICROWAVE
576 Charcot Ave.

San Jose, CA 95131
(408) 432-1480

Ed Pendleton

M-TRON INDUSTRIES INC.
100 Douglas Ave.

Yankton, SD 57078

(605) 665-9321

S.D. Sinkler

M.M. NEWMAN CORP.

P.O. Box 615

Marblehead, MA 01945

(617) 631-7100, FAX: (617) 631-8887
Charles Loutrel

M.S. KENNEDY CORP.
8170 Thompson Rd.
Clay, NY 13041

(315) 699-9201

Greg Overend

M/A-COM, INC

SOUTH Ave

Burlington, MA 01803

(617) 272-3000 FAX: (617) 272-4371
Product Information x1212

M/A-COM OMNI SPECTRA

21 Continental Bivd.

Merrimack, NH 03054

(603) 424-4111, FAX: (603) 424-6580

MAC TECHNOLOGIES
3104 Southside Bypass
Kiamath Falls, OR 97601
(503) 883-3352

Maria Egbert

MADE IT ASSOCIATES, INC.
40 West St.

Lunenburg, MA 01462

(508) 582-9920

Carol Arnold

MADISON CABLE CORP.

125 Goddard Memmorial Dr., Box 3000

Worcester, MA 01603
(617) 752-7320
Marcia Meinsma
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MAGNAVOX ADVANCED PRODUCTS
2829 Maricopa St.

Torrance, CA 90503-5146

Theresa Dale

MAGNECRAFT ELECTRIC CO.
1910 Techny Rd.

Norhtbrook, tL. 60062

(312) 564-8800

Al Cooper

MAGNETIC PROGRAMMING INC.
6740 Huntley Rd. G

Worthington, OH 43229-1016
Myrna Carvio

MAGNETIC RADIATION LABORATORIES,
INC.

92 N. Lively Blvd.

Elk Grove Village, IL 60007

(312) 437-5200

Al Barone

MAGNETIC SHIELD DIV., PERFECTION
MICA CO.

740 N. Thomas Dr.

Bensenville, IL 60106

(312) 766-7800

Gerald Sodaro

MAGNETICS DIV. OF SPANG & CO.
P.O. Box 391

Butler, PA 16003

(412) 282-8282, FAX: (412) 282-6955
H. Savisky

MAGNUM MICROWAVE CORP.
4575 Cushing Parkway
Fremont, CA 94538

(415) 657-9898

Harry Fowler

MAIDA DEVELOPMENT CO.
20 Libbey St.

Hampton, VA 23663

(804) 723-0785

D. Merritt

MALCO, MICRODOT INC., CONNECTOR,
INTERCONNECT SYSTEMS DIV.

201 Progress Dr.

Montgomeryville, PA 18936

(215) 699-5373, FAX: (215) 699-5536

Karl A. Neumuller

MANAGEMENT RECRUITERS OF
BOULDER, INC.

1401 Walnut Street, Suite 301
Boulder, CO 80306

(303) 447-9900

H. Winifred Bradfield

MANHATTAN ELEC. CABLE CORP.
Station Plaza

Rye, NY 10580

(914) 967-8000, FAX: (914) 967-1616
Kristine A. Schrull
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MARCH MICROWAVE LTD.

112 South St.

Braintree Essex, U.K. CM7 6QQ
(0376) 44277, FAX: (0376) 43444
B. F. Burling

MARCONI INSTRUMENTS INC.

3 Pearl Ct.

Allendale, NJ 07401

(201) 934-9050, FAX: (201) 934-9229
Bill Bean

MARLEE SWITCH CO.
933-D Central Ave.
Upland, CA 91786
(714) 982-8988

Hector Garcia

MARLOW ELECTRONICS LTD.
The Stables, Potts Place
Marlow, Bucks, U.K., SL7 2LY
(628) 890552, FAX: (628) 890619
Brian Donnelly

MARSHALL ELECTRONICS
P.O. Box 2027

Culver City, CA 90230

(213) 390-6608

Hugh Neep

MATCOM, INC.
450 San Antonio
Palo Alto, CA 94306
(415) 493-6127
Emerita de Vera

MATEC CORP./VALPEY - FISHER CORP.
75 South St.

Hopkinton, MA 01748

(508) 435-9039

Brian Smith

MATRIX CORP.

1250 Oakmead Pkwy. Ste. 301
Sunnyvale, CA 94086

(408) 733-7513, FAX: (408) 733-7250
John Ocampo

MATRIX SYSTEMS CORP.
5177 N. Douglas Fir Rd.
Calabasas, CA 91302
(818) 992-6776

Jack Singleton

MAURY MICROWAVE CORP.

8610 Helms Ave.

Cucamonga, CA 91730

(714) 987-4715, FAX: (714) 987-1112
Mariko Vidal

MAXIM INTEGRATED PRODUCTS
120 Sam Gabriel Dr.

Sunnyvale, CA 94086

(408) 737-7600

Tracy Gifford

MAXWELL LABS

8888 Balboa Ave.

San Diego, CA 92123-1506

(619) 576-7545, FAX: (619) 279-1554
Belvia J. Bailey

MCCOY ELECTRONICS CO.
P.O. Box B, 100 Watts St.
Mt. Holly Springs, PA 17065
(717) 486-3411

Martin Myers

MCDONALD ASSOCIATES

3502 208th PI., NE

Redmond, WA 98053

(206) 868-9649, FAX: (206) 868-9659
John McDonald

MCH ASSOCIATES

1466 Oberlin Ave.
Thousand Qaks, CA 91360
(805) 495-7005

M. Horton

MCL INC.

501 S. Woodcreek Rd.
Bolingbrook, L 60439-4999
(312) 759-9500

Buck Boyd

MCMURDO CONNECTORS
P.O. Box 362

Lexington, MA 02173

Perry Polling

MDF PRODUCTS INC.
7 Johnson Dr.
Danbury, CT 06811
(203) 743-3579

M. Defazio

MEDINA SOFTWARE, INC.
P.O. Box 521917
Longwood, FL 32752-1917
(305) 281-1557

Carmen Medina

MEGADYNE CORP.
8718 Arlington Bivd.
Fairfax, VA 22031
(703) 280-5232
Karen Kastner

MEGARATE TEST PRODUCTS
P.O. Box 50938

Palo Alto, CA 94303

(415) 424-1724

Madeline Roegiers

MEPCO/CENTRALAB, INC.

2001 W. Blue Heron Bivd. P.O Box 10330
Riviera Beach, FL 33404

(407) 881-3200

Mariann Cook

MERCER ELECTRONICS

859 Dundee Ave.

Elgin, IL 60120-3090

(312) 697-2265, FAX: (312) 697-2272
George Oskandy

MERCURY WIRE PRODUCTS INC.
Mercury Dr.

Spencer, MA 01562

Richard Roy
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MERET INC.

1815 24th St.

Santa Monica, CA 90404

(213) 828-7496, FAX: (213) 828-7567
Tom Higgins

MERIX CHEMICAL CO.
2234 E. 75th St.
Chicago, IL 60649
(312) 221-8242

Eric Sonneman

MERRIMAC INDUSTRIES, INC.
41 Fairfield PI.

W. Caldwell, NJ 07006

(201) 575-1300

Tony Ramsden

METELICS CORP.
975 Stewart Ave.
Sunnyvale, CA 94086
(408) 737-8181

John Tatum

METHODE ELECTRONICS, INC.
Connector Div., 7447 W. Wiison Ave.
Chicago, IL. 60656-4599

(312) 867-9600, FAX: (312) 867-0435

MIC TECHNOLOGY CORP.
1910 N. Firman Dr.
Richardson, TX 75081

(214) 680-9810

David Chapman

MICA MICROWAVE CORP.
1785 Fox Dr.

San Jose, CA 95131

(408) 437-0911

Ann Marie Fata

MICON, INC.

316 East 9th St.

Owensboro, KS 52301

(502) 685-6337, FAX: (502) 685-6338
Brad Kruse

MICRO - NOW INSTRUMENT CO. INC.

8260 Elmwood St. P.O. Box 1488
Skokie, IL 60076

(708) 677-4700, FAX: (708) 677-0394
Clarence Arnow

MICRO CIRCUITS CO., INC.

Route 1 Box 518

New Buffalo, MI 49117

(616) 469-2727, FAX: (616) 469-2742
Joan Demorrow

MICRO COAX COMPONENTS, INC.
Box E

Collegeville, PA 19426

(215) 489-3700, FAX: (215) 489-1103
Lloyd Deery

MICRO COMMUNICATIONS, INC.
P.0. Box 4365

Manchester, NH 03108

(603) 624-4351

Jennie E. Allen

RF Design

MICRO CRYSTAL DIV./SMH

35 E. 21st St. 9th Floor

New York, NY 10010

(212) 505-4179, FAX: (212) 505-6787
Tom Carnazza

MICRO HYBRIDS INC.
2864 Rt. 112

Medford, NY 11763
(516) 732-3448

Bruce Richardson

MICRO INSTRUMENT COMPANY
2250 Micro Place

Escondido, CA 92025

(619) 746-2010, FAX: (619) 746-0433
Ted Nation

MICRO NETWORKS CO.

324 Clark St.

Worcester, MA 01636-1293

(508) 852-5400, FAX: (508) 852-8456
Lynn C. Toomey

MICRO PRECISION TECH. INC.
530 Turnpike St.

N. Andover, MA 01845

(508) 686-6620, FAX: (508) 689-2261
Lora Therrien

MICRO-TEL, DIV. OF ADAMS-RUSSELL
10713 Gilroy Rd.

Hunt Valley, ND 21030

(301) 771-0077, FAX: (301) 771-6025
Fred Reynolds

MICRO VIDEO INC.
548 Division St.
Campbell, CA 95008
(408) 379-7971

John Pilger

MICRODOT

12 Progress Dr.
Montgomeryville, PA 18936
(215) 699-5373

Jack McLaughlin

MICRODYNE CORP.
491 Oak Rd.

Ocala, FL 32672
Don Miller

MICROFLECT CO.. INC.

3575 25th St. SE / P.O. Box 12985
Salem, OR 97309-0985

(503) 363-9267

John (Jack) Kranitz

MICROLAB/FXR

10 Microlab Rd.
Livingston, NJ 07039
(201) 992-7700

Ray Vincent

MICROMETALS
1190 N. Hawk Cir.
Anaheim, CA 92807
(714) 630-7420

Karl Baker, Jr.

MICRONETICS INC.

26 Hampshire Dr.

Hudson, NH 03051

(603) 883-2900, FAX: (603) 882-8987
Kim Comtois

MICRONETICS INC. /NEM
26 Hampshire Dr.

Hudson, NH 03051

Marvin Epstein

MICRONICS TECHNOLOGY

7 Alexander PI.

Glen Cove, NY 11542

(516) 759-5600, FAX: (516} 759-5603
Philip Basse

MICROPAC INDUSTRIES
905 E. Walnut St.
Garland, TX 75040

(214) 272-3571

MICROPHASE

587 Connecticut Ave.
Norwalk, CT 06856
(203) 866-8000

Floyd Parin, Selim Temel

MICROSONICS INC.

60 Winter St.

Weymouth, MA 02188

(617) 337-4200, FAX: (617) 337-4208
Bruce R. Baker

MICROSOURCE INC.

1269 Corporate Center Pkwy.
Santa Rosa, CA 95401

Mark Lampertield

MICROTECH,INC.
1420 Conchester Hwy.
Boothwyn, PA 19061
(215) 459-3566
Howard Peterson

MICROWAVE DESIGN & MFG. (MDM)
9000 Fullbright Ave.

Chatsworth, CA 91311

(818) 700-8400, FAX: (818) 700-1938
Robert J. Hanratty

MICROWAVE DEVICES, INC.
399 State St., P.O.Box 552
Franklin, IN 46131

(317) 736-8833

Ed Hudock

MICROWAVE DIODE CORP.
10 Washington St. US Rte. 3
Stewartson, NH 03597

(603) 246-3363

Dan Shea

MICROWAVE FILTER CO., INC.
6743 Kinne St.

E. Syracuse, NY 13057

(800) 448-1666, FAX: (315) 463-1467
Elizabeth Buck
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MICROWAVE MODULES & DEVICES
500 Ellis St.

Mt. View, CA 94043

(415) 961-1473

Bob Todd

MICROWAVE PACKAGING ASSOC.
281 Knickerbocker Ave.

Bohemia, NY 11716

Henry Kleitsch

MICROWAVE POWER

3350 Scott Blvd. Bidg. 28

Santa Clara, CA 95054

(408) 727-6666, FAX: (408) 727-2246
John Tiso

MICROWAVE PRINTED CIRCUITRY
81 Old Ferry Rd.

Lowell, MA 01854

(508) 452-9061

Bob Deitz

MICROWAVE RESOURCES, INC.
P.O. Box 1109

Norcross, GA 30091

(404) 441-9193, FAX: (404) 449-8236
Robert Garvey

MICROWAVE SEMICONDUCTOR CORP.
100 School House Rd.

Somerset, NJ 08873

(201) 563-6300, FAX: (201) 469-3318

Carl Lump

MICROWAVE SOFTWARE
APPLICATIONS, INC.

P.O. Box 1736

Norcross, GA 30091

(404) 441-9193, FAX: (404) 449-8236
Robert Garvey

MICROWAVE SOLUTIONS INC.
3200 Highland Ave., Ste. 3A
National City, CA 92050

(619) 474-6906

Edward Teyssier

MICROWAVE TECHNIQUES
Rte. 302

Raymond, ME 04071

(207) 655-3881

Beverley Ward

MICROWAVE TECHNOLOGY

4260 Solar Way

Fremont, CA 94538

(415) 651-6700, FAX: (415) 651-2208
W. Aytch Roberts

MIDIAN ELECTRONICS
2302 E. 22nd St.
Tucson, AZ 85713

(602) 881-7981

E. J. McKernan

MIDISCO

61 Mall Dr.
Commack, NY 11725
(516) 543-4774

D. Leiman
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MIDWEST COMPONENTS INC.
1981 Port City Blvd.

Muskegon, M} 49443

(616) 777-2602

John Saling

MIDWEST MICROWAVE INC.
6564 S. State Rd.

Saline, Ml 48176

(313) 429-4773

Herb Gaudet

MILCOM INTL

10701 Bloomtfield St.
Los Alamitos, CA 90720
(213) 430-0516

Tom Litty

MILLITECH CORP.

P.O. Box 109

S. Deerfield, MA 01373

(413) 665-8551, FAX: (413) 665-2536

MILLIVAC INSTRUMENTS, INC.
2818 Curry Rd. P.O. Box 997
Schenectady, NY 12301-0997
(518) 355-8300

Jan B. Metzger

MILTECH

20 A Pamaron Way
Novato, CA 94949
(415) 883-1717
Susanne Martens

MINI CIRCUITS

P.O. Box 350166
Brooklyn, NY 11235-0003
(718) 934-4500

Howard Bierman

MINI SYSTEMS, INC.

20 David Rd.

North Attleboro, MA 02760
Kim Barlow

MIRAGE SYSTEMS
537 Lakeside
Sunnyvale, CA 94086
(408) 733-3200

Don Venters

MITEC ELECTRONICS LTD.

104 Gun Ave.

Pte. Claire, Quebec, Canada H9R3X3
(802) 864-0064

M. Bentob, M. Monzon

MITEK CO.

P.O. Box 175
Lexington, MA 02173
(617) 862-9114

John Jenkinson

MITEQ, INC.

100 Davids Drive

Hauppauge, NY 11788

(516) 436-7400, FAX: (516) 436-7430
Helle Kiiss

MITSUBISHI ELECTRONICS AMERICA
1050 E. Arques Ave.

Sunnyvale, CA 94086

(408) 730-5900, FAX: (408) 7304972
Susan Langfield

MLC TECHNOLOGIES DIV. OF MILTOPE
CORP.

1770 Walt Whitman Rd.

Melville, NY 11747

(516) 420-0200

Stan Witlieb

MMG KRISTINEL DiVv.

34 Industrial Way East

P.O. Box 1204

Eatontown, NJ 07724

(201) 389-4411, FAX: (201) 389-8128
Bill Smolucha

MOLEX INC.

2222 Wellington Ct.
Lisle, IL 60532
(708) 969-4550

Jan Jurcy

MONICOR ELECTRONIC CORP
2964 NW 60th St.

Ft. Lauderdale, FL 33309

(305) 979-1907, FAX: (305) 979-2611
Alan Victor

MONOLITHIC INSTRUMENTS
PO Box 341

Florissant, MO 63033

Mark Suardi

MORGAN MATROC LTD., UNILATOR DIV.
Vauxhall Industrial Estate

Ruabon, Wrexham, Clwyd, U.K., LL14 6HY
(0978) 810456, FAX: (0978) 824303

M. Edwards

MOTOROLA BIPOLAR ANALDG IC'S
7402 S. Price Rd. PR 340

Tempe, AZ 85283

(602) 897-3842

Harry Swanson

MOTOROLA SEMICONDUCTORS
5005 E. McDowell Rd.

Phoenix, AZ 85008

(602) 244-3818

Norm Dye

MOUSER ELECTRONICS
2401 Hwy. 287 North
Mansfield, TX 76063
(817) 483-0165

Jim Rhodes

MOXNESS PRODUCTS, INC.
1914 Indiana St.

Lacine, WI 53405

(414) 554-5050

MSE

4221 E. Raymond St.

Phoenix, AZ 85040

(602) 437-9040, FAX: (602) 437-9612
Bob Mehrmann
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MSI ELECTRONICS, INC.
34-32 57th St.

Woodside, NY 11377
(718) 672-6500

L. Rubin

MU-DEL ELECTRONICS, INC.
2426 Linden Lane

Silver Spring, MD 20910

(301) 587-6087

Arthur Dernovsek

MULTI-PRODUCTS/CAPAR

218 Little Falls Rd.

P.O. Box 238

Cedar Grove, NJ 07009

(201) 239-8183, FAX: (201) 239-8449

MULTIPATH, INC.
P.O. Box 487
Montville, NJ 07045
(201) 575-5880
Audrey Kaufman

MURATA ERIE
2200 Lake Park Dr.
Smyrna, GA 30080
(404) 436-1300
Jack Driscoll

MYKROY/MYCALEX CERAMICS
125 Clifton Bivd.

Clifton, NJ 07011

(201) 779-8866, FAX: (201) 779-2013
Jack Liker

N

N. AMERICAN PHILIPS, SMD TECH.

5855 North Glen Park
Milwaukee, Wl 53209
Robert Wright

NAMCO CONTROLS

7567 Tyler Blvd.

Mentor, OH 44060

(216) 946-9900, FAX: (216) 946-1228
R. Marian

NARDA

214 Devcon Dr.

San Jose, CA 95112-4210
(408) 436-4500

John Tarvin

NARDA MICROWAVE CORP.
435 Moreland Rd.
Hauppauge, NY 11788

(516) 231-1700

John Coppota

NATEL ENGINEERING CO., INC.
4550 Runway St.

Simi Valley, CA 93063

(805) 581-3950

Ed Berman

RF Design

NATIONAL ELECTRONICS

11731 Markon Dr

Garden Grove, CA 92641

(714) 892-7749, FAX: (714) 898-6769
E. K. Meyer

NATIONAL ELECTRONIC CONTROL CO.
37 Summit Ave.

Larchmont, NY 10538

(914) 834-0622

R.M. Frank

NATIONAL INSTRUMENTS

12109 Technology Bivd.

Austin, TX 78731

(512) 794-0100, FAX: (512) 250-9319
Sandy Garza

NATIONAL MAGNETICS GROUP INC.
250 South St.

Newark, NJ 0711

(201) 589-6860

P. Oberbelk

NATIONAL SEMICONDUCTOR
2900 Semiconductor Dr.

Santa Clara, CA 95052
Marketing Information Services

NATIONAL TEL-TRONICS
State Road Hill

Meadville, PA 16335

(814) 724-6440

Donald Booth

NEC ELECTRONICS, INC.
401 Ellis St.

Montain View, CA 94039
(415) 960-6000

Kim Bruce, Bob Commins

NEDRUD DATA SYSTEMS
P.O. Box 27020

Las Vegas, NV

(702) 737-7735

NEICCO

37 Summit Ave.
Larchmont, NY 10538
(914) 834-0622

R. Frank

NEK CABLE, INC.

2150 Fifth Ave.
Ronkonkoma, NY 11779
(516) 588-0200

Adam Garden

NEL FREQUENCY CONTROLS, INC.
357 Beloit St.

Burlington, WI 53105

(414) 763-3591

Pat Robinson

NEMAL ELECTRONICS INTERNATIONAL
12240 NE 14th Ave.

North Miami, FL 33161

(305) 899-0900, FAX: (305) 895-8178
Benjamin Nemser

NEOSID CANADA, LTD
10 Vansslo Rd.

Toronto, Ontario M8Z 5J4
(416) 251-2831

Richard Lang

NEULINK

10040 Mesa Rim Rd.
San Diego, CA 92121
(619) 587-0656
Bruce Wallace

NEW ENGLAND MICROWAVE
26 Hampshire Dr.

Hudson, NH 03051

Beth Birmingham

NEW WAVE INSTRUMENTS
3760 Masters Ct.

San Jose, CA 95111

(408) 629-3105

Larry Christensen

NOISE COM INC.
East 64 Midland Ave
Paramus, NJ 07652
(201) 488-4144

Gary Simonyan

NORAND EMC TEST LAB
550 2nd St. SE

Cedar Rapids, I1A 52401
(319) 846-2415

NORCOMM CORP.
12438 Loma Rica Dr. ‘A’
Grass Valley, CA 95945
(916) 477-8400

Gail Clinton

NORPLEX OAK INC.

230 North Front St., P.O. Box 1448
La Crosse, W1 54601

(608) 784-6070, FAX: (608) 784-7753
Kim Valiquette, Rick Higbie

NORSAL INDUSTRIES INC.

85D Hoffman Lane S

Central Islip, NY 11722

(516) 234-1200, FAX: (516) 234-1589
Norman Spector

NORTH HILLS ELECTRONICS, INC.

1 Alexander PI.

Glen Cove, NY 11542-3796

(516) 671-5700, FAX: (516) 759-3327
Herb Marx

NORTHERN SCIENTIFIC LABS
253 Passaic Ave.

Fairfield, NJ 07006-2524

(201) 575-5420, FAX: (201) 575-6479
Steve Martinko

NOVA MICROWAVE INC.
900 Princeton Rd.
Linden, NJ 07036

Dave Berry
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NOVAMET SPECIALTY PRODUCTS CORP.
681 Lawlins Rd.

Wyckoff, NJ 07481

(201) 891-7976

Norman Kenyon

NURAD, INC.

2165 Druid Park Dr.

Baltimore, MD 21211

(301) 462-1700, FAX: (301) 462-1742
Stephen Neuberth

NYTRONICS COMPONENTS GROUP, INC.
700 Orange St.

Darlington, SC 29532

(803) 393-5421

Mack Windham

O

O.K. INDUSTRIES INC.

4 Executive Plaza

Yonkers, NY 10701

(914) 969-6800, FAX: (914) 969-6800
Nancy Zito

OAKBURY COMPONENTS
Oakbury House, 12 Oxford Rd.
Newbury, Berkshire, U.K. RG13 1PA
(0) 635-521077, FAX: (0) 635-521419
Andy Longford

OHMWEVE CO. INC., THE
Industrial Rd.

Niantic, CT 06357

(203) 739-5477

Bertil Olsson

OLEAN ADVANCED PRODUCTS
1002 Seneca Ave.

Olean, NY 14760

(716) 372-6611, FAX: (716) 372-6635
Bob Obuszewski

OLEKTRON CORP.
61 Sutton Corp.
Webster, MA 01570
Bruce Baker

OLEKTRON SYSTEMS, INC.
100 South St.

Hopkinton, MA 01748

(508) 435-9555

Bill Utfelman

OMEGA MICROWAVE, INC.
910 Rincon Circle

San Jose, CA 95131

(408) 435-9181

Constance Blancarte

OMRON ELECTRONICS, INC.
One East Commerce Dr.
Schaumburg, IL 60173

(312) 843-7900

Linda Cazan

110

ONEIDA ELECTRONIC MFG CO. INC.
R.D.3, Baldwin St. EXT., PO Box 678
Meadville, PA 16335

(814) 336-2125

Kathleen L. Smith

OPAMP LABS INC.
1033 N. Syramore Ave.
Los Angeles, CA 90038
(213) 934-3566

B.J. Losmandy

OPT INDUSTRIES, UNITED
TRANSFORMER DIV,

150 Varick St.

New York, NY 10013

(212) 255-3500

Austin Profeta

OPTICAL COATING LABORATORY, INC.

2789 Northpoint Pkwy.

Santa Rosa, CA 95407-7397

(707) 545-6440, FAX: (707) 525-7410
Brenda Ledyard

OPTICAL ELECTRONICS INC.
Box 11140

Tucson, AZ 85734

(602) 889-8811

Suzanne Gerpes

OPTIMA ENCLOSURES

2166 Mountain Industrial Blvd.
Tucker, GA 30084-5088

(404) 496-4025, FAX: (404) 496-4041
Karen VanDuren

OPTIMAX, INC
2800 Crystal Dr.
Hatfield, PA 19440
(215) 822-1311

J. Quinn

OPTOELECTRONICS, INC.
5821 NE 14 Ave.

Ft. Lauderdale, FL 33334
(305) 771-2050

ORIEL CORP.

250 Longbeach Bivd.
Stratford, CT 06497
(203) 377-8282

Ed Esposito

ORTEL CORP.
2015 W. Chestnut
Alhambra, CA 91803
Larry Stark

OSCILLATEK, A DIV. OF K&L
MICROWAVE

620 N. Lindenwood Dr.
Olathe, KS 66062

(913) 829-1777

Robert Goodwin

OVENAIRE

706 Forrest St.

Charlottesville, VA 22901

(804) 977-8050, FAX: (804) 295-7265
Andy Bell

OXLEY INC.

P.O. Box 814

Branford, CT 06405

(203) 488-1033, FAX: (203) 481-6971
Peter Atkinson

P

P&H LABORATORIES

4496 Runway St., P.O. Box 1800
Simi Vailey, CA 93063

(805) 584-1800, FAX: (805) 584-5253
Harold Saitzman

P.G. ELECTRONICS LTD.

90 Signet Dr., Unit 19

Weston, Ontario, Canada MSL 1T5
(416) 741-7682, FAX: (416) 741-3927
Gerry Graham

PACCOM

3928 148th NE
Redmond, WA 98052
(206) 883-9200

Dave Tully

PACE TRANSDUCER CO., DIV. OF C.J.
INSTRUMENTS, INC.

P.O. Box 834

Tarzana, CA 91356

(818) 996-4131

Marshall Cantor

PACIFIC MONOLITHICS

245 Santa Ana St.

Sunnyvale, CA 94086

(408) 732-8000, FAX: (408) 732-3413
Cedric Braun

PACIFIC RESEARCH AND DEVELOPMENT
P.O. Box 65

Montrose, CA 91020

(818) 240-8510

William Wilson

PACIFIC WEST ELECTRONICS
1370 Logan Ave. Ste. A/B

Costa Mesa, CA 92626

(714) 957-3158, FAX: (714) 662-5948
Tom Fischer

PALCO CONNECTOR INC.
75 Center St.

Bristol, CT 06010

(203) 583-8892

George Hubbard

PALOMAR ENGINEERS
1924-F W. Mission Rd.
Escondido, CA 92025
(619) 747-3343

Jack Althouse

PANASONIC INDUSTRIAL CO
Two Panasonic Way
Secaucus, NJ 07094

(201) 392-6175

Todd Hashimoto
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PARSONS MFG

1055 O’Brien Dr.
Menio Park, CA 94025
C.E. Plummer

PARTFOLIO, INC.

1281 Andersen Dr., Ste. A
San Rafael, CA 94901
(415) 459-1015

Ulrich Wettstein

PASCALL ELECTRONICS LTD.

Saxon House Downside
Sunbury-on-Thames, Middiesex, TW16 6RY
01-979-0123, FAX: (0932) 782402

Mr. R a H Burman

PASSIVE MICROWAVE TECHNOLOGY,
INC. (PAMTECH)

1151 Avenida Acaso

Camarillo, CA 93010

(805) 388-7220, FAX: (805) 484-0058
George Grund Il

PASTERNACK ENTERPRISES
P.O. Box 16759

trvine, CA 92713-6759

(714) 261-1920, FAX: (714) 261-7451
Elayne Wilson

PAWLING CORP., EMI SHIELDING
PRODUCTS DIV.

157 Charles Colman Blvd.

Pawling, NY 12564

(914) 855-1000

Bob Busby, Jeft Davis

PECA INC.

592 Winks Lane
Bensalem, PA 19020
Ralph Douglas

PENNTEK INSTRUMENTS
14 Peace Dr.

Lewiston, PA 17044

(717) 248-2507

John Dillon

PENSTOCK INC.

520 Mercury Or.

Sunnyvale, CA 94086-4018

(408) 730-0300, FAX: (408) 730-4782
Steve Ulett

PENTEK, INC.

10 Volvo Dr.
Rockleigh, NJ 07647
(201) 767-7100

Dan Shamah

PERKIN-ELMER CORP., ELECTRONIC
PRODUCTS DEPT.

761 Main Ave.

Norwalk, CT 06859-0132

(203) 762-4786

Pat Pietrzak

PESCHEL INSTRUMENTS INC.
1411 SE 10th St.

Cape Coral, FL 33990

(813) 574-3164

R. J. Burns

RF Design

PHIL GEFFE'S FILTERWARE
503 Williamsburg 3d.
Cincinnati, OH 45215

(513) 548-1599

Phit Geffe

PHILIPS COMPONENTS — DISCRETE
PRODUCTS DIV.

2001 W. Blue Heron Bivd.

Riviera Beach, FL 33404

(407) 881-3200

Gayle Frisch

PHILIPS ELECTRONICS LTD.
601 Milner Ave.

Scarborough, Ontario, Canada
(416) 292-5161

Jack Gehrels

PHOENIX MICROWAVE CORP.
105 Emlen Way

Telford, PA 18969

(215) 723-6011

Joseph Diesso

PHONON CORP.

7 Herman Dr., PO Box 549
Simsbury, CT 06070

(203) 651-0211

Walter Narog

PHOTO TRANSFER INDUSTRIES
837 Hawthorne Lae, P.O. Box 368
Libertyville, IL 60048

(312) 367-6440, FAX: (312) 367-0296
M.K. Stelter

PICO ELECTRONICS INC.
453 N. MacQuesten Pkwy.
Mount Vernon, NY 10552
(914) 699-5514

J. Sweeney

PICO PRODUCTS, INC.
103 Commerce Bivd.
Liverpool, NY 13088
(315) 451-7700

George Knapp

PICONICS, INC.

26 Cummings Rd.
Tyngsboro, MA 01879
(508) 649-7501

Irving Kadesh

PICOSECOND PULSE LABS, INC.
P.O. Box 44

Boulder, CO 80306

(303) 443-1249, FAX: (303) 447-2236
Jim Andrews

PIEZO CRYSTAL CO., INC.

P.O. Box 619

Carlisle, PA 17013

(717) 249-2151, FAX: (717) 249-7861
G.R. Kurzenknabe

PIEZO ELECTRIC PRODUCTS INC.
212 Durham Ave.

Metuchen, NJ 08840

(201) 548-2800, FAX: (201) 548-3625
Margaret Scarilio

PIEZO TECHNOLOGY, INC.

2525 Shader Rd. P.Q. Box 547859
Orlando, FL 32854-7859

(407) 298-2000, FAX: (407) 293-2979
Pat Jones

PLANAR MICROWAVE, A RAYTHEON CO.
2600 Augustine Dr.

Santa Clara, CA 95054-2901

(408) 988-1643

Mktg. Dept.

PLASTRONIC ENGINEERING CO. INC.
35 Walnut St.

Haverhill, MA 01830

(617) 372-7703

James Mignanelili

PLESSEY RESEARCH & TECHNOLOGY
9630 Ridgehaven Ct.

San Diego, CA 92138

Daniel W. Wrappe

PLESSEY SEMICONDUCTORS
1500 Green Hills Rd.

Scotts Valley, CA 95066

{408) 438-2900, FAX: (408) 438-5576
Don Anderson

PLETRONICS, INC.
9026 Roosevelt Way N.E.
Seattle, WA 98115

(206) 523-9395

K. Claude Lee

PMI TECHNOLOGIES
745 Blue Crab Rd.
Newport News, VA 23606
G. Howard Warren

PNEUMAFIL CORP.
P.O. Box 16348
Charlotte, NC 28216
(704) 399-7441

F. Lambert

POLYFET RF DEVICES
1107 Tourmaline Dr.
Newbury Park, CA 91320
(805) 498-4554

C. Harvey

POLYFLON CO.

35 River St.

New Rochelle, NY 10801

(914) 636-7222, FAX: (914) 633-3664
Will LaRusso

POLYMER CORP.
P.O. Box 422
Reading, PA 19603
(215) 320-6671
Charles Korecky

POLYMER DESIGN
180 Pleasant St.
Rockland, MA 02370
(617) 871-4606
James Snyder
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POWER DYNAMICS INC.
59 Lakeside Ave.

W. Orange, NJ 07052
(201) 736-5722

Jim Papianni

POWER SYSTEMS TECHNOLOGY
63 Oser Ave.

Hauppauge, NY 11788

(516) 435-8480, FAX: (516) 435-4805
Dick Sheloff

POWEREX, INC.

Hillis St.

Youngwood, PA 15697

(412) 925-7272, FAX: (412) 925-4393
V.B. Hux

PRECISION FILTERS INC.

240 Cherry St.

Ithaca, NY 14850

(607) 277-3550, FAX: (607) 277-4466
Linda Tompkins

PRECISION METAL FINISHING
700 Lordship Bivd.

Stratford, CT 06497

Georgia Martin

PRECISION MONOLITHICS INC.
1500 Space Park Dr.

Santa Clara, CA 95050-2368
Joann Frederickson

PRECISION STANDARD TIME, INC.
105 Fourier Ave.

Fremont, CA 94539

(415) 656-4447

Ken Brandt

PRECISION TUBE CO. INC.
Wissahickon and Church Rd.
North Wales, PA 19454

(215) 699-5801

Gary Passmore

PREMIER METAL PRODUCTS CO.
381 Canal PI.

Bronx, NY 10451

(212) 993-9200

Anthony Bozza

PREMIER MICROWAVE CORP.
33 New Broad St.

Porchester, NY 10573

(914) 939-8900

M. May

PRESCO INC.

8 Lunar Dr.

Woodbridge, CT 06525

(203) 397-8722, FAX: (203) 389-1129
Barbara Sledziona

PROGRAMMED TEST SOURCES, INC.
9 Beaver Brook Rd., P.O. Box 517
Littleton, MA 01460

(617) 486-3008

George Lohrer
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PULSAR MICROWAVE CORP.
900 Princeton Rd.

Linden, NJ 07036

(201) 330-1886

David Berry

Q

Q-BIT CORPORATION
2575 Pacific Ave.

Palm Bay, FL 32905
(407) 727-1838

Mary G. Rogers

Q-TECH CORP.

10150 West Jetferson Blvd.

Culver City, CA 90232-3510

(213) 836-7900, FAX: (213) 836-2157
Sandra Rappaport

QUAL-TECH, DIV. OF FLEXCO
MICROWAVE INC.

PO Box 174, Karryville Rd.

Port Murray, NJ 07865

(201) 689-3131

Jim Borja

QUALCOMM, INC.

10555 Sorrento Valley Road

San Diego, CA 92121

(619) 587-1121, FAX: (619) 452-9096
James Madsen

QUARTZITE PROCESSING, INC.
6 Holyoke St.

Malden, MA 02148

(617) 322-1380

P.S. Yanofsky

R

R & B ENTERPRISES

20 Clipper Rd.

W. Conshohocken, PA 19428
(215) 825-1960

Elizabeth E. Miller

R.F. INDUSTRIES

10040 Mesa Rim Rd.

San Diego, CA 92121

(619) 587-0656, FAX: (619) 587-0049
Manny Gutsche

RACAL-DANA INSTRUMENTS, INC.

4 Goodyear St.
Irvine, CA 92718
(714) 849-8999
Linda Beck

RACOM CORP.
1500 McCandless Dr.
Milpitas, CA 95035
(408) 945-1922

D.J. Archibald

RADAR TECH. INC.
15 Hale St.
Haverhill, MA 01830
(617) 372-8504
Sales Mgr.

RADIANT COMM. CORP.
470 Rigedale Ave.
E. Hanover, NJ 07936

RADIATION SCIENCES INC.
3131 Detweiler Rd.
Harleysville, PA 19438

(215) 256-4133

Michele Signore, Joe Maiello

RADIATION SYSTEMS, INC.. MARK
ANTENNAS DIVISION

2180 S. Wolf Rd.

Des Plaines, IL 60018

(312) 298-9420, FAX: (312) 635-7946
Sharon Knause

RADIO MATERIALS CORP.
E. Park Avenue

Attica, IN 47918

(800) 356-9956

Charles Tribby

RADIO TELEVISION PRODUCTS CORP.
2702 Washington Ave. N.

Douglas, AZ 85607

(602) 364-4438, FAX: (602) 364-4430

W.J. McGaw

RADIOMETRICS CORP.
Rd. 1, Box 67
Lockwood, NY 14859

R. Shedden

RADIOMETRICS MIDWEST CORP.
2200 S. Main St.

Lombard, IL 60148

(312) 932-7262

Dennis Rollinger

RADOM INC.
1035 Justin PI.
Meridian, ID 83642
(208) 323-2598
RaNae Olson

RAG ELECTRONICS INC.
21418 Parthenica St.
Canoga Park, CA 91304
(818) 998-6500

Keith Gertzman

RAMAR COMMUNICATIONS, INC.
21621 Nordhoff St.

Chatsworth, CA 91311-5825

(818) 341-7702, FAX: (818) 882-8353
Mark Killian

RAMTRON CORPORATION

1873 Austin Bluffs Pkwy.

Colorado Springs, CO 80918

(719) 594- 4455 FAX: (719) 594-4939
David Bondurant
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RAMSEY ELECTRONICS

793 Canning Pkwy.

Victor, NY 14564-8924

(716) 924-4560, FAX: (716) 924-4555
Robert Myers

RANTEC ANECHOIC / SHIELDING
SYSTEMS

7659 Alabama Ave.

Canoga Park, CA 91304

(818) 704-6944

Fred M. Thomas

RAPID SYSTEMS
433 N 34th St.
Seattle, WA 98103-8601

RAY PROOF, SHIELDING SYSTEMS
CORP.

50 Keeler Ave.

Norwalk, CT 06856-5060

(B0O) 243-5704

James A. Graham

RAYCHEM

300 Constitution Dr.
Menlo Park, CA 94025
Christine Young

RAYTHEON CO., MPTD

190 Willow St.

Waltham, MA 02254

(617) 899-8400 FAX: (617) 899- 5451
M. Zelermyer

RAYTHEON SEMICONDUCTOR
350 Ellis St.

Mountain View, CA 94042

Dan Anderson

RCD COMPONENTS INC.
520 E. Industrial Pk. Dr.
Manchester, NH 03103
(603) 669-0054

Mike Arcidy

RDL, INC.

7th Ave. & Freedley St.
Conshohocken, PA 19428
(215) 825-3750

Robert Crocco

RE INSTRUMENTS CORP.
31029 Center Ridge Rd.
Westlake, OH 44145

(216) 871-7617

Tom Zavesky

REACTEL, INC.
687-D Lofstrand Lane
Rockville, MD 20850
(301) 279-5535
Manny Assurian

REACTION INSTRUMENTS, INC.

A DIV. OF ADAMS-RUSSELL,
M/A-COM)

475 Springpark Place

Herndon, VA 22070

(703) 471-6060

Dorothy Newman

RF Design

REEVES - HOFFMAN

400 W. North St.

Carlisle, PA 17013

(717) 243-5929, FAX: (717) 243-0079
Larry Barbary

REL COM

30423 Canwood St., Ste. 223
Agoura Hills, CA 91301

Don Kittnaer

REL LABS, INC.

30 Midland Ave.
Hicksville, NY 11801
(516) 935-7272
Randall Prince

RELIANCE COMM/TEC

8600 W. Bryn Mawr N. Twr. 950
Chicago, IL 60631

Sara Patterson

REMEC

9404 Chesapeake Dr
San Diego, CA 92110
(619) 560-1301

Greg Czuba

REMTRON, INC.
2605-C Oceanside Blvd.
Oceanside, CA 92054
(619) 433-7020

John Schooley

RENCO ELECTRONICS INC.
60 Jefryn Bivd. East

Deer Park, NY 11729

John Diblasi

REPCO INC.

2421 N. Orange Blossom Trail
Orlando, FL 32804

(407) 843-8484

Telemetry Dept.

REPUBLIC ELECTRONICS CORP.
176 E. 7th St.

Paterson, NJ 07524

(201) 279-0300

W. Eisenberger

RESEARCH ASSOC. OF SYRACUSE
510 Steward Dr.

N. Syracuse, NY 13212

Dr. R. G. Wiley

RESIN SYSTEMS CORP.
62 Nashua Rd.

Ambherst, NH 03031-2295
(603) 673-1234

Daniel Prawdzik

RETCONN INC.

199 W. Pearl St.
Torrington, CT 06790
Dan Ledonne

RETLIF, INC. TESTING LABORATORIES
795 Marconi Ave.

Ronkonkoma, NY 11779

(516) 737-1500

William Hayes

RETLIF, INC. TESTING LABORATORIES
402 Kelly Ave.

Manchester, NH 03103

(603) 644-2600

RF COMPONENTS

Plumpton House, Plumpton Rd.
Hoddesdon, Herts, U.K. EN11 0LB
0992-463603

Bryan Leyton

RF ENGINEERING
RD 1 Box 587
Norwick, NY 13815
(607) 334-8911
Robert Stanton

RF INDUSTRIES

690 W. 28th St.
Hialeah, FL 33010-1293
Caroi Schctor

RF MONOLITHICS INC.
4441 Sigma Rd.

Dallas, TX 75244

(214) 233-2903

Frank Perkins

RF PLASMA PRODUCTS
P.O. Box 490

Hamilton, NJ 08053

(609) 767-6800

Steven Barber

RF POWER LABS INC.
22125 17th Ave. SE-110
Bothell, WA 98021-7406
(206) 481-8833

RF POWER SYSTEMS
17827 N. 26th St.
Phoenix, AZ 85032
(602) 867-0389

Bruce Meyer

RF PRODUCTS, INC.

Davis and Copewood Streets
Camden, NJ 08103-3004
(609) 365-5500

Frank Arlotta

RF PROTOTYPE SYSTEMS
12730 Restrel St.

San Diego, CA 92129

(619) 538-6771

Dan Gavin

RFD, INC.

11300 Ninth Street North

St. Petersburg, FL 33716

(813) 578-4440, FAX: (813) 576-3729
M. Wilson

RFDC INC.

5430 Van Nuys Blvd. 212

Van Nuys, CA 91401

(818) 905-5637, FAX: (818) 788-7030
Elliot Ulman
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RFI CORP.

100 Pine Aire Dr.

Bay Shore, NY 11706
(516) 231-6400

R. Fitzpatrick

RHG ELECTRONICS LABORATORY

A DIV. OF ADAMS-RUSSELL, (SEE
M/A-COM)

161 E. Industry Ct.

Deer Park, NY 11729

(516) 242-1100

David Krautheimer

RICH'S BUSINESS DIRECTORIES, INC.
2348 Leghorn St., Ste. 202

Mountain View, CA 94043

(415) 964-4343

Joel Rosenberg

RICHARDSON ELECTRONICS, LTD.
40W267 Keslinger Rd.

LaFox, IL 60147

(800) 348-5580, FAX: (312) 208-2550
Kathy McNally

RICHARDSON ELECTRONICS, LTD./RF
GAIN, LTD.

40W267 Keslinger Rd.

LaFox, IL 60147

(800) 348-5580

David Gilden/Joel Levine

RITRON, INC.

P.O. Box 1998; 505 W. Carmel Dr.
Carmel, IN 46032

(317) 846-1201

William M. Robbins

RLC ELECTRONICS, INC.
83 Radio Cir.

Mt. Kisco, NY 10549

(914) 241-1334

Phil Wright

RLM

1020 Abion Way

Boulder, CO 80303

(303) 499-7566, FAX: (303) 449-7605
Steve Maddy

ROBERT G. ALLEN CO.,INC.

7267 Coldwater Canyon

N. Hollywood, CA 91605

(818) 765-8300, FAX: (818) 765-2387
Mr. Allen

ROBINSON LABS
1 Tanguay Ave.
Nashua, NH 03063
(603) 880-7880
T.J. Cole

ROCKWELL EW PRODUCTS
3370 Miraloma Ave.

Anaheim, CA 92803

(714) 762-6900

Raymond Watts

14

ROCKWELL INTERNATIONAL
2990 Airway Ave.

Costa Mesa, CA 92626

(714) 641-5311

Bob Johnson

ROGERS CORP.
100 S. Roosevelt Rd.
Chandler, AZ 85226
(602) 961-1382
Connie Becker

ROGERS CORPORATION
1 Technology Dr.

Rogers, CT 06263

(203) 774-9605

Robert White

ROHDE & SCHWARZ INC.

4425 Nicole Dr.

Lanham, MD 20706

(301) 459-8800, FAX: (301) 459-2810
Scott Elkins

ROHDE AND SCHWARZ GMBH CO
Postfach 801469/D-8000
Munchen 80, West Germany

ROSS ENGINEERING CORP.
540 Westchester Dr.
Campbell, CA 95008

(408) 377-4621

Hugh Ross

ROTATING PRECISION MECHANISMS,

INC.

8750 Shirley Ave.
Northridge, CA 91324
(818) 349-8680

Daniel Flynn

RTRON CORP.

P.O. Box 743

Skokie, IL 60076

(708) 679-7180, FAX: (708) 675-3709
Nick Williams

RUBYTRON INSTRUMENTS
117 North Ridge St.

Port Chester, NY

(914) 937-6376

S.Rubin

RUTHERFORD RESEARCH
Drawer 249

Rutherford, NJ 07070

(201) 933-2091

A. Blanck

S

S & EI MFG

18800 Parthenia
Northridge, CA 91324
(818) 349-4651

H. Johnson

S M H, Micro Crystal Div.
35 E. 21st St.
New York, NY 10010

S.T. RESEARCH CORP.
8419 Terminal Rd.
Newington, VA 22122
(703) 550-7000

SABOR CORP.
2908 Oregon Ct., Ste. H-1
Torrance, CA 90503-2611
Ken Williamson

SAGE ENTERPRISES INC.
795 San Antonio Rd.

Palo Alto, CA 94303

(415) 493-9146

Bernie Siegal

SAGE LABORATORIES, INC.
11 Huron Dr.

Natick, MA 01760

(508) 653-0844

Peter Alfano

SALISBURY ENGINEERING INC.
1955 Northwood Dr.

Salisbury, MD 21801

(301) 543-2141

Wayne Barbely

SANDERS ASSOCIATES INC.,
A LOCKHEED CO.

95 Canal St. NCA1-6268A
Nashua, NH 03060-2004

(603) 885-4961

Dennis Labrie

SANDERS, MICROWAVE DIV. ECB
935 Perimeter Rd.

Manchester, NH 03108-8500
James Korkuba

SARONIX

4010 Transport St.
Palo Alto, CA 94403
(415) 856-6900
Becky Alseth

SAVOY ELECTRONICS, INC.

P.O. Box 5727, 1175 NE 24th St.

Ft. Lauderdale, FL 33310

(305) 563-1333, FAX: (305) 563-1378
Gary Happ

SAWTEK INC.

P.O. Box 609501
Orlando, FL 32860-9501
(407) 886-8860

Sandra Richardson

SCALA ELECTRONIC CORP.

P.O. Box 4580

Medford, OR 97501

(503) 779-6500, FAX: (503) 779-3991
Dan Fowler

SCHAFFNER EMC, INC.

825 Lehigh Ave.

Union, NJ 07083

(201) 851-0644, FAX: (201) 467-1330
Karen Horan
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SCHLEGEL CORP.

1555 Jefferson Rd., P.O. Box 23197
Rochester, NY 14692-3197

Fred Meyer

SCHOFFNER E.M.C., INC.
825 Lehigh Ave.

Union, NJ 07087

Al Chiaravallo

SCIENCE & ENGINEERING
CONSULTANTS, INC.

11800 Sunrise Valley Dr., Suite 300
Reston, VA 22091

{703) 860-0600, FAX: (703) 281-9778
Joseph T. Siewick

SCIENTIFIC ATLANTA

P.O. Box 105027

Atlanta, GA 30340

(404) 441-4845, FAX: (404) 441-4775
Fred Tolar

SCIENTIFIC COMMUNICATIONS
2908 National Dr.

Garland, TX 75041

Doug Foster

SCIENTIFIC HARDWARE SYSTEMS
160B Constitution Dr.

Menlo Park, CA 94025

(415) 322-0393, FAX: (415) 321-6945
Melinda

SCIENTIFIC RESEARCH LABS
1450 W. McCoy Suite G

Santa Maria, CA 93455

(805) 928-0133, FAX: (805) 928-9265
Gunther Kriwinski

SCITEQ ELECTRONICS, INC.
8401 Aero Dr.

San Diego, CA 92123

(619) 292-0500 FAX: (619) 292-9120
Phil Feinberg

SDI MICROWAVE INC.
9 - 11 Executive Park Dr.
N. Billerica, MA 01862
(508) 667-7700

Charles Bucci

SEACOR, INC.

123 Woodland Ave.

Westwood, NJ 07675

(201) 666-5600, FAX: (201) 664-8544
Eve Birenbaum

SECTOR MICROWAVE IND. INC.
999 Grand Blvd.

Deer Park, NY 11729

(516) 242-2300, FAX: (516) 242-8158
Victor Nelson

SEIKO INSTRUMENTS INC.
2990 W. Lomita Blvd.
Torrance, CA 90505

(213) 530-8777

Lee Guio

RF Design

SELECTONE CORP.
23278 Bernhardt St.
Hayward, CA 94545
(800) 227-0376

John Sutherland

SEMETEX CORP.

3450 Fujita St.

Torrance, CA 90505

{213) 539-0201, FAX: (213) 375-7420
Sharon Schultz

SEMICOA

333 McCormick Ave.

Costa Mesa, CA 92626

(714) 979-1900, FAX: (714) 557-4541
Don Felder

SENCORE INC.

3200 Sencore Dr.
Sioux Falls, SD 57107
{800) 843-3338

Mark Bahnson

SENSOR SYSTEMS, INC.
8929 Fulbright Ave.
Chatsworth, CA 91311
(818) 341-5366

Edith Schneider

SENTRY MFG CO.
Crystal Park
Chichasha, OK 73018
Barbara Mayberry

SGS THOMSON MICROELECTRONICS
211 Commerce Dr.

Montgomeryville, PA 18936

(215) 362-8500, FAX: (215) 362-1293
John Walsh

SHASON MICROWAVE CORP.
1730 Nasa Rd. One 101
Houston, TX 77253

Roland Shaw

SHOGYO INTL CORP.
287 Northern Blvd.
Great Neck, NY 11021
(516) 466-0911

M. Rubin

SHOKAI FAR EAST LTD.
280 N. Central Ave.
Hartsdale, NY 10830
(914) 681-0700

Lee Goldberg

SIEMENS COMPONENTS INC., SPECIAL
PRODUCTS DIV.

186 Wood Ave. S

Iselin, NJ 08830

(201) 321-3080

Ted Pensiero

SIEMENS OPTOELECTRIC Div.
19000 Homestead Rd.
Cupertino, CA 95014

Brian Pottie

SIERRA MICROWAVE TECHNOLOGY
11295-A Sunrise Gold Cir.

Rancho Cordova, CA 95670

(916) 638-2002

James Mitchell

SIERRACIN

12780 San Fernando Rd.
Syimar, CA 91355

Roy Bodner

SIGMOTEK INTL CORP.
327 Clarkin Ct.

Walnut Creek, CA 94596
(415) 943-7411

Ed Song

SIGNAL ONE
1915 W. Adobe
Phoenix, AZ 85027
(602) 581-0056
Don Rohero

SIGNALCRAFTERS, INC.
P.O. Box 3406

Lawrence, KS 66046
(913) 841-7556

John Rexford

SIGNATURE ANTENNA
921 Martinez St.

San Diego, CA 92106
(619) 225-8454

Al Henderson

SIGNATURE DESIGNS
P.O. Box 9628

Atlanta, GA 30319-0628
(404) 344-4277

Bob Langford

SIGNETICS

811 E. Arques, P.O. Box 3409
Sunnyvale, CA 94088-3409
(408) 991-4545

Celia Tippit, MS60

SILICON DETECTOR CORP.
855 Lawrence Dr.

Newbury Park, CA 91320
Roe Sanford

SILICONIX, INC.

2201 Laurelwood Rd.

Santa Clara, CA 95054

(408) 988-8000, FAX: (408) 727-5414
Bill Mikelonis

SIMCO CO. INC., THE

2257 N. Penn Rd.

Hatfield, PA 19440

(215) 822-2171, FAX: (215) 822-3795
Andrew Vavra

SIMPLICITY TOOL CO.

10330 N.E. Marx St., P.O. Box 20456
Portland, OR 97220

(503) 253-2000

G. Berliner
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SIMPSON ELECTRIC CO.

853 Dundee Ave.

Elgin, IL 60120

(312) 697-2260, FAX: (312) 697-2272
E.M. Herter

SIMTEK CORPORATION
1465 Kelly Johnson Blvd.
Colorado Springs, CO 80920
(719) 531-9444

Dave Bowers

SINCLAIR RADIO LABS INC.

675 Ensminger Rd.

Tonawanda, NY 14150

(800) 288-2763, FAX: (716) 874-4007
Meg Driggers

SIPEX

22 Linnell Circle
Billerica, MA 01821
Jack Worthen

SIPEX CORP.

491 Fairview Way
Milipitas, CA 95035
William Dennehy

SKYDYNE

21 River Rd.

Port Jervis, NY 12771
(914) 856-6655

M. Timney

SMITH ELECTRONICS, INC.
8200 Snowville Rd.
Cleveland, OH 44141

(216) 526-4386

James R. Pollock

SMT PLUS, INC.

PO Box 612314

San Jose, CA 95161-2314

(408) 727-4591, FAX: (408) 727-4592
Bonnie Fine

SNYDER COMMUNICATIONS CORP.
P.O. Box 19553, 265

Irvine, CA 92713

Wes Olsen

SOFCAD ELECTRONICS, INC.
1609 Essex Rd.

Columbus, OH 43221

(614) 488-3400

W. Cornetet

SOFTWARE DEVELOPMENT SYS.
3110 Woodcreek Dr.

Downers Grove, IL 60515

Jim Challenger

SOHIO ENGINEERED MATERIALS
P.O. Box 156 345 3rd St. 3 Floor
Niagara Falls, NY 14302

Don Cook

SOKOL CRYSTAL PRODUCTS INC.
121 Water St.

Mineral Point, Wi 53565

(608) 987-3363, FAX: (608) 987-3882
Steve Sokol
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SOLADYNE DIV. OF ROGERS CORP.
7447 Convoy Ct.

San Diego, CA 92111

(619) 279-7872, FAX: (619) 277-3105
Dale Reed

SOLARTRON INSTRUMENTS
2 Westchester Plaza

Elmsford, NY 10523

(800) 225-5765

John Shave

SOLDER ABSORBING TECHNOLOGY INC.
144 Oakland St.

Springfield, MA 01108

(413) 788-6191

Joyce White

SOLITRON DEVICES, INC. & SOLITRON/
MICROWAVE

1177 Blue Heron Blvd.

Riviera Beach, FL 33404-3978

(407) 848-4311

Helen Nolan

SOLTEC CORP.

501 Vista Park

San Fernando, CA 91340-1597
(818) 365-0800

Stormy Gibson

SOMERSOFT
2939 Burnside Rd.
Sebastopol, CA 95472

SONOMA SCIENTIFIC
PO BOX 758
Forestville, CA 95436
Dwight Caswell

SONY CORP OF AMERICA
10833 Valley View St.
Cypress, CA 90630

J.P. Laussade

SOURCE ENGINEERING
45 William St.

Wellesley, MA 02181
Mike Neece

SOURIAY

25158 Ave. Stanford
Valencia, CA 91355
G. W. Vockerath

SOUTH AMERICAN DEVELOPMENT
CORP.

Rt. 9G RD Box 413

Hyde Park, NY 12538

(914) 229-8866

Edwin Faber

SOUTHWALL TECHNOLOGY
1029 Corporation Way

Palo Aito, CA 94303

(415) 982-9111

Marilyn Liner

SOUTHWEST MICROWAVE, INC.
2922 S. Roosevelt St.

Tempe, AZ 85282-2042

(602) 968-5995

Rick Zelkhowski

SOUTHWEST RESEARCH INSTITUTE
6220 Culebra Rd.

San Antonio, TX 78284

(512) 522-2721

William McGinnis

SPECIALTY CONNECTOR CO. INC.
2100 Eartywood Dr.

Franklin, IN 46131

(317) 738-2800

Eric Parker

SPECTRACOM CORP.

101 Despatch Dr.

E. Rochester, NY 14445-1484
(716) 381-4827

Edward O'Conner

SPECTRUM CONTROL, INC.
2185 W. 8th St.

Erie, PA 16505

(814) 455-0966

Tom Venable

SPECTRUM TECHNOLOGY INC.
P.O. Box 948

Goleta, CA 93116

(805) 964-7791, FAX: (805) 683-3481
Bill Beck

SPEFCO SOFTWARE
18 Bennett Lane

Stony Brook, NY 11790
(516) 689-6582

Steve Sussman

SPIRA MFG CORP.

12721 Saticoy St. South Unit B
N. Hollywood, CA 91605

(818) 764-8222

Lisa Panzich

SPRAGUE ELECTRIC CO.
41 Hampden Rd.
Mansfield, MA 02048
(508) 339-8900

Francis E Debiois

SPRAGUE-GOODMAN ELECTRONICS INC.
134 Fulton Ave.

Garden City Park, NY 11040

(516) 746-1385, FAX: (516) 746-1336

Bernice Feller

SPREAD SPECTRUM SCIENCES
P.O. Box 100, 14717 Perry Par< Rd.
Palmer Lake, CO 80133

(303) 481-4495

David Dixon

STABLE ENERGY SOURCES
10 Industry Dr.

Lancaster, PA 17603

John Tyson
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STACKPOLE CORP.
201 Stackpole St.
Saint Marys, PA 15857
(814) 781-1234

Ron Bround

STANDARD COMMUNICATIONS
P.O. Box 92151

Los Angeles, CA 90009

Don Eberling

STANDARD CRYSTAL CORPORATION
9940 E. Baldwin PI.

El Monte, CA 91731

(818) 443-2121, FAX: (818) 443-9049
Wally Kent

STANDARD GRIGSBY

920 Rathbone Ave./ P.O. Box 1528
Aurora, IL 60507-9990

(312) 844-4300

L. LaFond

STANDARD OIL ENGINEERED
MATERIALS CO./CARBORUNDUM
P.0.BOX 156

Niagara Falls, NY 14302

(716) 278-2000

D.P. Beehler N. Nadeau

STANDEX ELECTRONICS
4538 Camberwell Rd.
Cincinnati, OH 45209
(513) 871-3777

Charles Johnson

STANFORD APPLIED ENGINEERING
3520 De La Cruz Bivd.

Santa Clara, CA 95050

Jim La Fitte

STANFORD RESEARCH
1290 D Reamwood Ave.
Sunnyvale, CA 94089
(408) 744-9040

Dan Melick

STANFORD TELECOMMUNICATIONS,
INC.

2421 Mission College Bivd.

Santa Clara, CA 95054-1298

(408) 980-5684 FAX: (408) 980-1066
Chuck Frank

STANTEL COMPONENTS
636 Remington Rd.
Schaumburg, IL 60173
(312) 490-7150

Don Slonecker

STAR MICROWAVE
546 Division St.
Campbell, CA 95008
Richard Lauer

STATEK CORP.
512 N. Main St.
QOrange, CA 92668
(714) 639-7810
Suzanne Schaefer

RF Design

STC COMPONENTS INC.
636 Remington Rd.
Schaumburg, IL 60173
Lisa Hilberg

STEINBRECHER CORP.
185 New Boston St.
Woburn, MA 01801

(617) 935-8460

L. Hayman

STERLING INSTRUMENT
2101 Jericho Turnp ke
New Hyde Park, NY 11040

STETCO, INC.

3344 Schierhorn Ct.
Franklin Park, IL 60131
(312) 671-4208

Ralph S. Souders

STETTNER ELECTRONICS
6135 Airways Blvd.
Chatanooga, TN 37421
(615) 892-0291

Ralph Sanders

STORM PRODUCTS CO.
116 Shore Dr.

Hinsdale, IL 60521

Brian Holland

STRAIGHT FORWARD
15000 Halidale Ave. 115
Gardena, CA 90247
Yates Canipe

STRONGBOX

P.O. Box 2726

Culver City, CA 90231-2726
(213) 305-8288

S. Henigson

SUMITOMO ELEC.

551 Madison Ave.

New York, NY 10022

(212) 308-6444, FAX: (212) 308-6575
Mario Lembo

SUMMIT TECHNOLOGY
23229 Summit Rd.

Los Gatos, CA 95030
Ceil Bettner

SUN ELECTRONIC SYSTEMS, INC.
1601 N. W. 38th Ave.

Ft. Lauderdale, FL 33311

(305) 587-5577, FAX: (305) 587-0450
Veronica Pasgua

SUNAIR ELECTRONICS

3101 SW 3rd Ave.

Ft. Lauderdale, FL 33315-3389
Edward Beckwith

SUNBANK ELECTRONICS
1740 Commerce Way

Paso Robles, CA 93446
(805) 238-2840

J. Holland

SUNCREST SOFTWARE
P.0. Box 40

Veradale, WA 99037
(509) 926-6691

David Platt

SURCOM ASSOCIATES, INC.
2215 Faraday Ave. Suite A
Carisbad, CA 92008

(619) 438-4420

Doug Gordon

SURPLUS SALES OF NEBRASKA
1315 Jones

Omaha, NB 68102

(402) 346-4750, FAX: (402) 346-2939
Bob Grinneil

SYNERGY MICROWAVE CORP.
483 McLean Bivd. & 18th Ave.
Paterson, NJ 07504

(201) 881-8800, FAX: (201) 881-8361
Antonia Almeida

SYNTEK

10t Comac St.
Ronkonkoma, NY 11779
Bill Reuter

SYNTEST CORP.
40 Locke Dr.
Mariboro, MA 01752
(617) 481-7827
Marjorie Cartson

SYSTEMS FOR AUTOMATIC TEST
1292 Reamwood Ave.

Sunnyvale, CA 94089

(408) 734-9447

Harry Christie

SYSTRON DONNER CORP., MICROWAVE
DIV.

14844 Oxnard St.

Van Nuys, CA 91411

(818) 786-1760

Ashvin Sheth

SYSTRON DONNER INSTRUMENT DIV.
2727 Systron Dr.

Concord, CA 94518

(415) 671-6629

Donna Herbert

T

T & M RESEARCH PRODUCTS INC.
139 Rhode Island St. NE
Aibuquerque, NM 87108

(505) 268-0316

Carl Muehlenburg

T.U.V. RHEINLAND OF N. AMERICA
108 Mill Plain Rd.

Danbury, CT 06811

(203) 798-0811, FAX: (203) 798-0694
Judi Colombo
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TACONIC PLASTICS, LTD.
P.O. Box 69 - Coonbrook Rd.
Petersburg, NY 12138

(518) 658-3202

C. Buck Smith

TADIRAN LTD.
26 Hashoftim St. Box 267
Holon, Israel 58102

TAFA INC.

Dow Rd. Box 1157
Bow, NH 03301
(603) 224-9585
Robert Unger

TAIYO YUDEN (USA) INC.

714 W. Algonquin Rd.

Arlington Heights, IL 60005

(312) 364-6104, FAX: (312) 870-7828
M. Tomita

TALBOT TECHNOLOGY (T-TECH) CORP.

P.O. Box 151
Hudson, MA 01749
(617) 562-5820
Dan Talbot

TAMPA MICROWAVE
10106 Lake Grove Dr.
Odessa, FL 33556
(813) 920-7308

Jim Walworth

TATUM LABS

3917 Research Park Dr., B-1

Ann Arbor, Ml 48108

(313) 663-8810, FAX: (313) 663-3640
Rachel Ebert

TAUBER-DREYER CORP.

17074 Dearborn St.

Northridge, CA 91325

(818) 993-0048, FAX: (818) 993-5758
Bob Dreyer

TCI

1625 Stierlin Rd.
Moumntain View, CA 94043
Vern Dale

TDK CORP. OF AMERICA

1600 Feehanville Dr.

Mount Prospect, IL 60056

{312) 803-6100, FAX: (312) 803-6296
Deborah Togut

TE SYSTEMS

P.O. Box 25845

Los Angeles, CA 90025
(213) 478-0591

F. Helene

TECDIA, INC.

2672 Bayshore Pkwy. 702

Mountain View, CA 94043

(415) 967-2828, FAX: (415) 967-8428
Naomi Aguilar
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TECH COMM. INC.

5001 Hiatus Rd.

Sunrise, FL 33351

(305) 749-1776, FAX: (305) 741-1670
Douglas Bonnot

TECH ETCH, INC.

45 Aldrin Rd.

Plymouth, MA 02360

(508) 747-0300, FAX: (508) 746-9639
Thomas Nye

TECHDYNE, INC.

2230 W. 77th St.

Hialeah, FL 33016

(305) 556-9210, FAX: (305) 827-5209
Barry Pardon

TECHNICAL COMPONENTS INC.
80 Commerce Dr.

Warwick, Rl 02886

(401) 737-2410

Tony Nobrega

TECHNIT

320 N. Nopal St.

Santa Barbara, CA 93103
Adv. Manager

TECHNOLOGY FUTURES INC.
6034 W. Courtyard Dr. 380

Austin, TX 78730-5014

(800) 832-3887, FAX: (512) 343-6576
Nancy Powers

TECHNOLOGY SERVICES CORP.
962 Wayne Ave,Ste. 600

Silver Springs, MD 20910

Jan Berkow

TECHTROL CYCLONETICS, INC.
815 Market St.

New Cumberland, PA 17070

(717) 774-2746, FAX: (717)774-6799
James Griffith

TECKNIT, A TWP CO.
129 Dermody St.
Cranford, NJ 07016
(201) 272-5500

Robert Bilby

TECOM

9324 Topanga Canyon Blvd.
Chatsworth, CA 91311-5728
Larry Stilley

TEKTRON MICRO ELECTRONICS INC.
7483-B Candlewood Rd.

Hanover, MD 21076

(301) 850-4200, FAX: (301) 850-4209

S. Schneider

TEKTRONIX 1.C.O.

P.0O. Box 500, M/S 59-420
Beaverton, OR 97077

(503) 627-2515, FAX: (503) 627-5560
Brian Boso

TEKTRONIX, INC.
P.O. Box 500; 58-183
Beaverton, OR 97077
(503) 627-5696
Tamra Richen

TEKTRONIX, INC.
P.O. Box 1197
Redmond, OR 97756
(503) 923-4415

Jo Anne Brizee

TELE-TECH CORP.

Box 790

Bozeman, MT 59715

(406) 586-0291, FAX: (406) 5870653
John Duncan

TELECOMMUNICATIONS INDUSTRY
ASSOCIATION

1722 Eye Street NW, Ste. 440
Washington, DC 20006

(202) 457-4912, FAX: (202) 457-4939
Eric Schimmel

TELEDYNE CRYSTALONICS
147 Sherman St.

Cambridge, MA 02140

(617) 491-1670

Julie Carney

TELEDYNE MICROELECTRONICS
12964 Panama St.

Los Angeles, CA 90066

(213) 822-8229

Dianna German

TELEDYNE MICROWAVE
1290 Terra Bella Ave.
Mountain View, CA 94043
(415) 968-2211

David Godsey

TELEDYNE RELAYS
12525 Daphne St.
Hawthorne, CA 30250
Don Stalker

TELEDYNE RYAM
8650 Balboa Ave.
San Diego, CA 92123
Peter Murohy

TELEMETRY TECHNOLOGIES, INC.
11111 Wilcrest Green, Ste. 201
Houston, TX 77042

(713) 789-2002

John Keplinger

TELEMUS ELECTRONIC SYSTEMS INC.

310 Moodie Dr.

Nepean, Ontario, Canada K2H 8G3
(613) 726-1102

P. Michael Gale

TELEWAVE INC.

1155 Terra Bella Ave.
Mountain View, CA 94043
(415) 968-4400

Gerry Sikora
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TELONIC BERKELEY, INC.
P.O. Box 277

Laguna Beach, CA 92652
(714) 494-9401

Christopher Chrissie

TELSOR CORP.

6786 S. Revere Pkwy.
Englewood, CO 80112
(303) 790-8877

Jan Steele

TEMEX ELECTRONICS INC.

5201 N. 55th Ave. Ste. 10

Glendale, AZ 85301

(602) 842-0159, FAX: (602) 939-6830
Mark Story

TESA, C/0 ELECTRO-MECH
COMPONENTS, INC.

1820 N. Floradale Ave.

South El Monte, CA 91733-3689
(818) 442-7180, FAX: (818) 350-8070
Terry Trumbuli

TESOFT

205 Crossing Creek Ct.
Roswell, GA 30076
Steve Lafferty

TEST EQUIPMENT CORP.

2232 Oid Middlefield Way

Mountain View, CA 94043

(415) 964-3923, FAX: (415) 964-5226
Robert Otto

TEST PROBES, INC.
9178 Brown Deer Rd.
San Diego, CA 92121
(619) 535-9292

Hal Wardein

TEST QUALITY CO

2316 Walsh Ave.

Santa Clara, CA 95051

(408) 986-8880, FAX: (408) 986-1479
Pam Cornelison

TEXAS INSTRUMENTS
13510 N. Central Exp.
Dallas, TX 75265

(214) 995-6458

Paul Schurr

TEXAS SPECTRUM ELECTRONICS INC.

9110 Autobahn

Dallas, TX 75237

(214) 296-3699, FAX: (214)296-3699
Doyle Howard

THINCO DIV. OF HULL CORP.
Davisville Rd.

Hatboro, PA 19040

(215) 672-7800

John Hull

THOMAS H. STANFORD ENGINEERING

454 W. Blveridge P!
Escondido, CA 92026
(619) 741-7783

Tom Stanford

RF Design

THOMSON CSF

406 Commerse Way

Totowa, NJ 07511

(201) 812-9000, FAX: (201) 812-9050
Victor Pastore

THOMSON ELECTRON TUBES AND
DEVICES

40G Commerce Way

Totowa, NJ 07511

{201) 812-9000, FAX: (201) 812-9050
Hans H. Sandager

THOMSONICS CORP.
550 Mount Pleasant Ave.
Dover, NJ 07801

(201) 328-6860

Daniel Kieim

THOR ELECTRONICS CORP.
321 Pennsylvania Ave.
Linden, NJ 07036

(201) 486-3300

Angelo Crudele

TIERNEY ELECTRICAL MFG CO.
P.O. Box 80765

Seattle, WA 98108

Ned Kneip

TIL-TEK LTD.

P.O. Box 550

Kemptville, Ontario, Canada KOG 1J0
(613) 258-5928

S. Tilston

TIMCO ENGINEERING, INC.
14260 S.W. 136 St., Unit 4
Miami, FL 33186

(305) 265-2424

Sid Sanders

TIME AND FREQUENCY LTD.
55 Charles Lindbergh Bivd.
Mitchell Field, NY 11553

(516) 794-4500

Sandy Cohen

TIME MICROWAVE

1435 McCandless Dr.

Miliptas, CA 95035

(408) 942-1561, FAX: (408) 942-3383
Michael Midwin

TIMES MICROWAVE SYSTEMS, INC.

358 Hall Ave P.O. Box 384
Wallingford, CT 06492
(203) 265-8700

Dennis Dubuc

TIW SYSTEMS, INC.
1284 Geneva Or.
Sunnyvale, CA 94089
(408) 734-3900

Rob Wellins

TOKIN AMERICA INC,
155 Nicholson Land
San Jose, CA 95134
(408)432-8020

A. Costarella

TOKO AMERICA, INC.
1250 Feehanwville Dr.
Mt. Prospect, IL. 60056
(312) 297-0070

William H. Remien

TOL-TEC INDUSTRIES INC.
7024 Manya Circle

San Diego, CA 92154

John Harrison

TONY CHAPMAN ELECTRONICS LTD.

Electron House, Hemnall St.
Epping, Essex, U.K. CM16 4LS
(0378) 78231

Peter Snelling

TOPAZ SEMICONDUCTOR INC.
1971 N. Capitol Ave.

San Jose, CA 95132-3799

(408) 942-9100

Bruce Watson

TOSHIBA AMERICA, INC.
One Parkway North, Suite 500
Deerfield, IL 60015-2547
(312) 945-1500

Jeffrey Mladenik

TOSHIBA AMERICA, INC.
1001-A Lake Cook Rd.
Deerfield, IL 60015

Kevin Crowell

TRAK MICROWAVE CORP.

4726 Eisenhower Blvd.

Tampa, FL 33634

(813) 884-1411, FAX: (813) 886-2794
Thomas Roberts

TRAN-TEC CORP.

P.O. Box 1044

Columbus, NE 68601

(402) 564-2748, FAX: (402) 564-4946
Cliff Schroeder

TRANS TECH INC.
6520 Adamstown Rd
Adamstown, MD 21710
Blair Stiles

TRANS WORLD COMMUNICATIONS INC.

304 Enterprise St.

Escondido, CA 92025

(619) 747-1079, FAX: (619) 741-1658
R. LaRose

TRANSCO PRODUCTS, INC.
1001 Flynn Rd. P.O. Box 6003
Camarillo, CA 93011-6003
(805) 987-8007

Larry Neeley

TRANSMET CORP.
4290 Perimeter Dr.
Columbus, OH 43228
(614) 276-5522

Mark Zawojski

TRANSTECHNOLOGY ELECTRONICS

8800 Allen Rd.
Peoria, IL 61615
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TRI-MAG INC.
8210 W. Doe Ave.
Visalia, CA 93291
(209) 651-2222
Jai-Ming Li

Cameron Rd.
Orangeburg, SC 29115
(803) 534-7010

Herbert Tait

TRILITHIC/TEXSCAN
3169 N. Shadeland Ave.
Indianapolis, IN 46226
(800) 344-2412

David Distler

TRIM-TRONICS, INC.

RT. 20

Cazenovia, NY 13035

(315) 655-9528, FAX: (315) 655-2149
J. E. Dowd

TRIPLETT CORP.

One Triplett Dr.

Bluffton, OH 45817

(419) 358-5015, FAX: (419) 358-7956
Juli Stumpp

TRIQUINT SEMICONDUCTOR INC.
P.O. Box 4935

Beaverton, OR 97076

(508) 627-3535

Marketing Dept.

TRM INC.

401 Kelley Ave., Greenwier Field
Manchester, NH 03103

(603) 627-6000

Arthur Butts

TROMPETER ELECTRONICS

PO Box 5069

Westlake Village, CA 91359-5069
(818) 707-2020, FAX: (818) 706-1040
Dave Nerone

TRONTECH, INC.
63 Shark River Rd.
Neptune, NJ 07753
(201) 922-8585
Albert Arbuckle

TRW LSI PRODUCTS, INC.
PO Box 2472

La Jolla, CA 92038

Adra Peterson

TRX INC.

67 Mechanic St.

Attleboro, MA 02703

(508) 226-3350, FAX: (508) 226-3317
Dick Barry

TTE INC.

11652 W. Olympic Blvd.
Los Angeles, CA 90064
(213) 478-8224

Steve Sodaro
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TRIANGLE TOOL GROUP, INC., THE

TUCKER ELECTRONICS
P.O. Box 551419

Dallas, TX 75355-1419
(214) 348-8800

Sandra Farstad

TUSONIX

£.0. Box 37144
Tucson, AZ 85740-7144
(602) 744-0400

Robert Jones

TUTSIM PRODUCTS

200 California Ave. Suite 212
Palo Alto, CA 94306

(415) 325-4800

Carolyn Scott

U

U.S. CRYSTAL
3605 McCart St.

Ft. Worth, TX 76110
(817) 921-3014

Jan Henderson

U.S. INSTRUMENT RENTALS

1830 W. Airfield Dr.

DFW Airport, TX 75261

(214) 456-4000, FAX: (214) 456-4002
M.A. Hancock

U.S. MICROTECH COMPONENTS
11144 Penrose St.

Sun Valley, CA 91352

(818) 767-6770

Donald Hosmer

UHF ASSOCIATES
5625 State Farm Dr. 4
Rohnert Park, CA 94928
(707) 584-7844

Martin Hill

UNDERWRITERS LABORATORIES INC.
333 Pfingsten Rd.

Northbrook, IL 60062

(312) 272-8800, FAX: (312) 272-2474

Don Ackerman, Steve Urbanski

UNI-POWER MAGNETICS
311 N. Lindenwood Dr.
Olathe, KS 66062

(913) 764-4466

Abdul Ghafoor

UNITED MICROWAVE PRODUCTS, INC.
22129 S. Vermont Ave.

Torrance, CA 90502

Edwin Jacobs

UNITED TRANSFORMER CORP., SUB. OF
OPT INDUSTRIES

150 Varick St.

New York, NY 10013

(212) 255-3500

Austin Profeta

UNITRODE

5 Forbes Rd.
Lexington, MA 02173
(617) 861-6540

Ralph Barnes

US COMPONENTS, INC.
35 Carlough Rd.
Bohemia, NY 11716
Joan Prideaux

UTE MICROWAVE, INC.

3500 Sunset Ave.

Asbury Park, NJ 07712

(201) 922-1009, FAX: (201) 922-0848
L.H. Nilson

UTICA TOOL CO.

Cameron Rd. Rte. 33

Orangeburg, SC 29115-9797

(803) 534-7010, FAX: (803) 536-5632
Harris Steppe

\'}

V.T.C. Inc.

2401 E. 86th St.
Bloomington, MN 55420
(612) 851-5000

John S. Shier

VALID LOGIC SYSTEMS

2820 Orchard Parkway

San Jose, CA 95134

(408) 432-9400, FAX: (408) 432-9430
Michei Yavercovski

VALPEY FISHER CORP.

75 South St.

Hopkinton, MA 01748

(508) 435-6831, FAX: (508) 435-5289
Don Elliott

VANGUARD ELECTRONICS CO.
1480 W. 178th St.

Gardena, CA 90248

(213) 323-4100

Thomas Crawford

VARI-L

11101 E. 51st Ave.

Denver, CO 80239

(303) 371-1560, FAX: (303) 371-0845
Carol Kiser

VARIAN ASSOC.
611 Hansen Way
Palo Alto, CA 94303
Janet Bokelman

VARIAN EIMAC

1678 S. Pioneer Rd.

Salt Lake City, UT 84104
(801) 972-5000

Seymour Paul
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VARIAN EIMAC

301 Industriat Way
San Carlos, CA 94070
(415) 592-1221
Seymour Paul

VARIAN RF SUBSYSTEMS Div.
Salem Rd.

Beverly, MA 01915

(508) 922-6000, FAX: (508) 927-9328
Chuck Davis

VARITECH ELECTRONICS INC.
11 Harts Lane E

E. Brunswick, NJ 08816-2034
(201) 390-4700

Larry Valente

VECTOR ELECTRONIC CO.
12460 Gladstone Ave.
Sylmar, CA 91342-5320
(818)365-9661

DAVID STRYBEL

VECTRON LABORATORIES INC.
166 Glover Ave.

Norwalk, CT 06850

(203) 853-4433, FAX: (203) 849-1423
Larry Jawitz

VEGAS VALLEY GROUP
3694 E. Tompkins St.

Las Vegas, NV 89121
Dan Roberts

VENTRONICS

94 Galli DOr.
Novajo, CA 94947
Thomas Alden

VENTRONICS MICROWAVE CORP.
113 Lincoln Bivd. PO Box 70
Middlesex, NJ 08846

(201) 356-3477 FAX: (201) 356-6782
John Vogler

VERNITRON CORP., PIEZO ELECTRIC
Div.

232 Forbes Rd.

Cleveland, OH 44146-5478

(216) 232-8600

William Dorn

VIBRATION INSTRUMENTS
1614 Orangethorpe Way
Anaheim, CA 92801

Mel Vandenburg

VIEWSONICS

170 Eileen Way
Syosset, NY 11791
(516) 921-7080
Abram Ackerman

VIRTECH

15555 Concord Circle
Morgan Hill, CA 95037
Dick Sanders

RF Design

VISIONICS CORP.
343 Gibraltar Dr.
Sunnyvale, CA 94089
Alex Wellins

VITRO SERVICES CORP.

Industrial Park; 557 Mary Esther Cut-Off
Fort Walton Beach, FL 32548-4090
(904) 244-7752, FAX.: (904) 244-7760
J.L. Atkinson

VOETTNER INTL
17517 Fabrica Way Ste. J
Cerritos, CA 90701

VOLTRONICS

Box 476 West St.

E. Hanover, NJ 07936

(201) 887-1517, FAX: (201) 887-3349
Scott Newman

VORTEX MICROWAVE CORP.

100 Manhatten Ave., Ste. 1809
Union City, NJ 07087

(201) 330-1971, FAX: (201) 330-8497
David P. Berry

VRN INTL

2801 72nd St. N

St. Petersburg, FL 33710
(813) 347-2181

R. Fieider

W

W.H. BRADY CO. THIN FILM PRODUCTS
PO Box 571, 8225 W. Parkland Ct.
Milwaukee, W1 53201-0571

(414) 332-8100

Kevin Brown

W.L. GORE & ASSOCIATES, INC.
1901 Barksdale Rd., P.O. Box 9236
Newark, DE 19714-9236

(302) 368-3700

Charles Carroll

WAGO CORP.

9085 N. Deerbrook Tr.
Brown Deer, WI 53223
(414) 354-5511

Jan Hass

WALLINGFORD WIRE & CABLE
One Cable Dr.

Wallingford, CT 06492

Jack Barbara

WANDEL AND GOLTERMANN, INC.
1030 Swabia Ct.

Res. Triangle Park, NC 27709

Heidi Zehnal

WATKINS-JOHNSON CO.
3333 Hillview Ave.

Palo Alto, CA 94304-° 204
(415) 493-4141

Fred Banchero

WAVELINE INC.
160 Passaic Ave.
Fairfield, NJ 08006
(201) 226-9100
Don Morsillo

WAVETEK MICROWAVE, INC.
488 Tasman Dr.

Sunnyvale, CA 94089

(408) 734-5780

Stuart Fox

WAVETEK RF PRODUCTS, INC.
5808 Churchman By-Pass
Indianapolis, IN 46203

(317) 788-9351

Sarah Mussmann

WAVETEK SAN DIEGO, INC.
9045 Balboa Ave.

San Diego, CA 92123

(619) 279-2200

Jim Reeve

WEBB LABORATORIES

139 E. Capitol Dr. Unit 4

Hartland, WI 53029

(414) 367-6823, FAX: (414)367-6824
Richard Webb

WENTEL INC.
P.O. Box 7487
Burbank, CA 91510
Victor Spigulis

WENZEL ASSOCIATES, INC.
14050 Summit Dr., Ste. 119
Austin, TX 78728

(512) 244-7741

Liz Ronchetti

WERLATONE, INC.

P.O. Box 47 Rt. 22

Brewster, NY 10509

(914) 279-6187, FAX: (914) 279-7404
G. Werlau

WEST BOND INC.

1551 E. Pacifico Avenue

Anaheim, CA 92805-6721

(714) 987-1551, FAX: (714) 978-0431
Vie Bezjian

WEST-CAP ARIZONA
2201 E. Elvira Rd.
Tucson, AZ 85706
(602) 294-2646

WESTEC COMMUNICATIONS INC.
14405 N. Scottsdale Rd.
Scottsdale, AZ 85254

Bob O'Hara

WESTERN ELECTRONICS
107 Los Molinos

San Clemente, CA 92672
Tony English
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WESTERN MICROWAVE INC.
1271 Reamwood Ave.
Sunnyvale, CA 94089

(408) 734-1631

Anne Marie St. John

WESTINGHOUSE ELECTRIC
P.Q. Box 746 M/S 4140
Baltimore, MD 21203

Earl King

WHITTAKER ELECTRONIC RESOURCES
1955 N. Surveyor Rd.

Simi Valley, CA 93063

(805) 584-4100

Denise Perez

WI-COMM ELECTRONICS INC.
P.O. Box 5174

Massena, NY 13662

(315) 769-8334

J. Steele

WIDE BAND ENGINEERING CO. INC.
P.O. Box 21652, 1838 E. University Dr.
Phoenix, AZ 85036

(602) 254-1570

M. Ticknor

WILBRECHT ELECTRONICS
346 Chester St.

St. Paul, MN 55107
(612)222-2791

Laurie Wilbrecht

WILLIAMS ADVANCED MATERIALS
2978 Main St

Buffalo, NY 14214

(716) 837-1000, FAX: (716) 833-2926
Timothy J. Adams

WILMANCO

11529 Business Center Dr
Northridge, CA 91324
(818) 993-1662

Christian Noiroux

WILTRON CO.

490 Jarvis Dr

Morgan Hill, CA 95037
(408) 778-2000

Tom Brinkoetter

WINTEK CORP.
1801 South St.
Lafayette, IN 47904
(800) 742-6809

Jim Wilson

WITRON

Industrie-Elektronik GmbH
Neustadler Str. 21

Werk 2

8481 Parkstein, West Germany
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WORLD BUSINESS CORP. INC.
2720 W. Monterey 405

Torrance, CA 90503

(213) 533-1363

Don Bilsing

X

XETRON CORP.

40 W. Crescentville Rd
Cincinnati, OH 45246
(513) 671-5220

Steven James

XL MICROWAVE
5822 Racine St.
QOakland, CA 94609
(415) 418-9488
R.P. Swift

XTALONIX PRODUCTS
1215 Chesapeake Ave.
Columbus, OH 43212
(614) 488-5915

John R. Chabria

Z

Z COMMUNICATIONS, INC.
5450 N.W. 33rd Ave. 100

Ft. Lauderdale, FL 33309
(305) 735-1000

Z. Divjak

ZERO CORP.

777 Front St., P.O. Box 509
Burbank, CA 91503

(818) 846-4191, FAX: (818) 841-5618
Jonathan P. Deex

ZETA LABS

2811 Orchard Parkway
San Jose, CA 95134
(408) 434-3600

ZYMET, INC.

7 Great Meadow Lane
E. Hanover, NJ 07936
(201) 428-5245

Karl Loh, Jay Parton
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For the latest technology and best designs in
microwave and UHF ICs... It’s

TELEFUNKEN electronic

DIVIDE b
RATIO TYPE GHz | mA | OUTPUT PACKAGES
2 | U862BS 24 | 40 250mV | TO50
| U822BS 24 f &1 250mV | TO50
| U2620BS 2.1 30 250mV TO 50 Ceramic
4 | U864BS 24 | 45 250mV | TO50
U 824BS 24 | 87 250mV | TO50
| U4620BS 2.1 35 250mV | TO 50 Ceramic
- 64 | UBIOBS | 12 | 40 | ECL TO 50
Microwave 128 U811BS 12 | 40 ECL TO 50
Frequency 256 U847BST | 1.3 | 35 TTL DIP-8
i U812BS 12 | 40 ECL TO 50
Dividers 64-128 | U813BS 11 | 35 ECL DIP8, SO8, SIP6
-256 UB13BSE | 1.1 | 35 EF DIP8, SO8, SIP6
U 833BS 13 | 35 ECL DIP8, SO8, SIP6
US33BSE | 1.3 & 35 EF DIP8, SO8, SIP6
U 891BS 11 | 47 ECL DIP8, SO8
UBY3BSE | 13 | 48 | EF DIP8, SO8, SIP6

FUNCTION TYPE GmH.; FEATURE PACKAGE
PLL U6316B 1.0 3 WIRE BUS i DIP20
U 6358B 1.0 3 WIRE BUS DIP20, SO20
U 63598 1.0 3 WIRE BUS ‘ DIP20, SO20
Ics fOI’ U 6202B-B 1.3 ’C BUS | DIP18, SO20
1'/204B-A 1.3 I’C BUS DIP18, SO20
Tuners and FRONT o 328 0.3 FM TUNER DIP18
» N
Tunmg END K 2 0.47 | TVMIXER DIP14,S016
O - 0.47 TV MIXER DIP14,S0O16
SAW = - 0.2 LO Z OUTPUT | DIP8
FILTER o ~ea
AMP w o™
(3]
% — [V )
% 0 w
% >x
A g d AL -t s 4
For detailed information and/or ew O
design assistance contact: Foe =Tou
AEG Corporation rOe oo
TELEFUNKEN electronic Nt e et
Rte. 22-Orr Drive, PO. Box 3800 ¥y>wda
Somerville, NJ 08876-1269 3 oztEKS
(201) 231-8493. znOO
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RF POWER

As You Like It.

10kHz 100kHz

Ali solid state. Unconditionally stable.
Compact. Tremendously versatile. What-
ever your need for RF Power, ENI offers
you a choice of Class A power amplifiers
unsurpassed in quality. Our wide line spans
a frequency spectrum from 10kHz to
1GHz with power outputs that range
from 300 milliwatts to over 4000 watts.

These units can be driven by virtually
any signal source. They're completely
broadband and untuned, amplifying
inputs of AM, FM, TV, SSB, and pulse
modulations with minimum distortion.
Their unconditional stability and fail-safe

1MHz

A

10MHz

100MHz 1000MHz

design make them impervioLs to severe
mismatch conditions, and c-apable of
delivering rated power to any load im-
pedance from an open to a closed circuit.

For our latest catalog, please contact
us at any of the offices listed below.

=4 /4

The advanced design of RF power amplifiers and plasma generators

UNITED STATES HEADQUARTERS: ENI, INC, 100 Highpower Road, Rochester, NY 14623-3498 USA, Tel: (716) 427-8300, Tix: 6711542 ENI LW, Telfax 716-4277839

WEST COAST: ENI, INC, 2065 Martin Ave., Suite 101, Santa Clara, CA 95050, Tel: (408) 727-0993, Telfax: {408) 727-1352

EUROPE: ENI EUROPE LTD., Mundelis Court, Welwyn Garden City, Hertfordshire AL7 IEN England, Tel: {0707) 371558, Tix: 24849 ENTUK | G Telfan 707339286

JAPAN: ENI-JAPAN, 10-20, Shibasaki-cho 3 Chome Tactvkawa City, Tokyo, Tel: (81) 0425 229011, Fax: (81} 0425 222636
ENI-JAPAN, Fujita Bidg. 4F, 7-27 Nishitenma 3-chome, Kita-ku, Osalv|530 Japan, Tel: (06) 367-0823, Fax: {06} 367-0827
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