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RF Design News 

Satellite microwave power tran¬ 
sistors at down-to-earth cost. 

If you're designing satellite up links 
for land, sea or airborne transportation 
vehicles and want L-band large signal 
output and driver amplifier stages, look to 
Motorola's rugged new MRA1600/RF309X 
Series of 1600-1660 MHz microwave power 
transistors and associated linear devices. 
They feature gold metalization, diffused 
ballast resistors and internal impedance 
compensation—plus the lowest cost 
available. 

New output transistor joins long 
pulse microwave power lineup. 

Motorola’s latest long pulse, L-band 
transistor is the output device of a 3-part 
lineup designed for common base ampli¬ 
fier applications such as JTIDS (military) 
and Mode S (commercial) transmitters. 
The MRF10120 is capable of providing 
over 9 dB gain operating from 36 volts and 
handling 10 micro-second pulses at 50% 
duty cycle for a period of 3.5 milli-seconds 
at a time. The frequency of operation 
extends from 960 to 1215 MHz. 

Revised USA Frequency Chart. 
The popular USA Frequency Chart has 

been extensively revised, altered in shape 
and color-enhanced to make it more suitable 
and attractive for wall mounting. Obtain 
your copy by contacting the Linear Inte¬ 
grated Circuits Division of Motorola SPS. 

Get more information. 
To get more information on any of the 

Motorola products shown, contact your 
local Motorola sales office, complete and 
return the coupon below to Motorola 
Semiconductor Products, Literature 
Distribution Center, P.O. Box 20912, 
Phoenix, AZ 85036. Or call toll-free any 
weekday, 8:00a.m. to 4:30p.m. (MST), 
1-800-441-2447. 

MOTOROLA 

motorola and M are registered trademarks of Motorola Inc. 

New high-speed, wideband, 
hybrid amplifier. 
A new wideband hybrid amplifier 

designed specifically for use as the video 
channel final stage driver in high resolu¬ 
tion color monitors is now available from 
Motorola. The CR3424 provides 2.7 nano¬ 
second typical rise and fall times with 40 
volt peak-to-peak output circuit swings 
into a 10 pF load. Linearity error is less than 
5%. Operation from an 80 volt supply pro¬ 
vides the large DC offset range required for 
color monitors. To learn about the effects of 
video amplifiers on CRT picture quality 
and basic drive requirements and drive cir¬ 
cuits for the CR3424, order application 
notes #AN1103. 

New RF Data Book/Military 
Data Book. 

Edition #4 of the Motorola Semiconduc¬ 
tor RF Data Book is now available. Though 
similar in appearance to Edition #3, the 
new book has added 84 new data sheets and 
deleted 130 others. It also contains three 
additional items in the applications section. 

The Motorola Discrete Military Opera¬ 
tion Data Book (Second Edition) defines 
Motorola's current line of semiconductors 
or components for military and other high-
reliability applications. 



If you’re not using a spectrum analyzer... 

Spectrum analyzer display of cellular telephone transmissions. 

maybe it’s time to take a closer look. 

You can’t hear them or see them, but there are probably 
thousands of electromagnetic signals being transmitted 
through the air around you at this very moment. 

Many of these signals originate from radio and television 
transmission. However, many other signals are emitted 
from computers, CRT display terminals, and other electrical 
devices. 

Each of these signals can be a potential source of harmful 
interference to sensitive electrical equipment or critical systems 
you are operating. 

The IFR A-7550 and A-8000 Spectrum Analyzers 
provide a full set of features to speed the identification and 
measurement of signals over a wide frequency range. 

Optional built-in features including a rechargeable battery, 
tracking generator, sensitive AM/FM/SSB receiver, IEEE-488 
interface, RS-232 interface, and quasi-peak detector allow 
either instrument to be configured to your unique testing 
requirements at a surprisingly affordable price. 

For more information or a demonstration of the 
A-7550 or the A-8000, contact your local IFR representative 

or call IFR at (316) 522-4981. 

/ßc IFR SYSTEMS, INC. 
10200 West York Street 
Wichita, Kansas 67215-8935 U.S.A. 
FAX 316/524-2623 
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GaAs Pains? 

SELECTION CHART 

Part No. Type Freq/MHz IL/dB* Iso/dB* Sw. Speed/ 
nSec** Package Control 

DSO841 SPST 10-200 1.7 70 7.0 14 Pin DIP TTL 

DSO699 SPST 5-1500 1.0 48 23.0 TO-8 TTL 

DSO990 SPST 10-2000 1.5 62 25.0 14 Pin DIP TTL 

DSO850 SP2T DC-2000 0.4 47 5.0 TO-5 0/-7 

DSO813 SP2T DC-2000 0.7 40 140.0 TO-5 TTL 

DSO812 SP2T 10-1000 0.5 54 50.0 TO-8 TTL 

DSO860 SP2T 10-1000 0.5 47 50.0 .380 sq TTL 

DSO602 SP2T 5-4000 1.3 65 26.0 14 Pin DIP TTL 

DSO842 SP2T 5-1500 1.0 75 50.0 14 Pin DIP TTL 

DSO864 SP4T 5-2000 1.3 49 28.0 16 Pin DIP TTL 

DSO874 SP4T DC-2000 2.2 60 55.0 14 Pin DIP TTL 

DSO838 SP8T 5-1000 2.2 40 40.0 24 Pin DIP TTL 

DSO918 SP16T DC-4000 3.8 30 150 58 Pin DIP TTL 

•Typical performance measured mid-band. 

*50% TTL to !0%/90%RF 

Does your switch supplier give you 
GaAs pains?... Call DA1CO. 

DAICO remedies GaAs pains fast 
with 20 high performance GaAs 
switches available directly from stock. 
In fact, we have a total of 64 different 
models of GaAs switches, digital attenu¬ 
ators and VGA’s in stock guaranteed 
to alleviate your GaAs pains. 

So get rid of your GaAs pains 
fast... call DAICO for technical 
assistance and our 1991 Catalog at 
(213)631-1143. 

DAICO INDUSTRIES. INC. 
2453 East Del Amo Blvd., Compton, CA 90220 
Telephone (213) 631-1143 • FAX (213) 631-8078 



continued from page 4 Redesign 
a Cardiff publication Established 1978 

Main Office: 
6300 S. Syracuse Way, Suite 650 
Englewood. CO 80111 • (303) 220-0600 
Fax: (303) 773-9716 

MATERIALS & HARDWARE 

Cabinets and Enclosures. 84 
Ceramics. 84 
Coatings - Environmental. 86 
Component/Hybrid Packages. . . .86 
Crystal Blanks. 86 
Electronic Hardware. 86 
Equipment Racks. 86 
Ferrites, Other Magnetics. 86 
Heat Sinks. 86 
Insulating Materials. 86 
PC Boards. 86 
Sockets. 87 
Substrates. 87 
Tools. 87 

TEST EQUIPMENT 

Amplifiers (Lab). 87 
Antenna Measurement Systems. . .88 
Calibrators/Standards. 88 
Dummy Loads. 88 
Field Intensity Meters. 90 
Frequency Counters. 90 
Modulation Meters. 90 
Network Analyzers. 90 
Noise Figure Meters. 90 
Noise Generators. 90 
Oscilloscopes. 91 
Power Meters. 91 
Probes. 91 
Pulse Generators. 91 
RLC/Impedance Bridges. 91 
Signal Level Meters. 93 
Signal/Sweep Generators. 93 
Spectrum Analyzers. 93 
SWR Meters. 93 
Test Fixtures. 93 
Wave/Distortion Analyzers. 96 

SERVICES 

Antenna Measurement. 96 
Circuit Assembly. 96 
Consultants. 96 
Custom Hybrids. 97 
Custom ICs and ASICs. 97 

EMC Testing. 97 
Equipment Calibration. 98 
Instrument Rental/Leasing. 98 
PC Layout/Fabrication. 98 
Plating/Coating. 98 
Software Development. 98 
Train ing/Education. 98 

EMC PRODUCTS 

Absorbers. 98 
AC Line Filters. 100 
Anechoic Chambers. 100 
Conductive Adhesives. 100 
Conductive Coatings. 100 
ESD Control Devices. 100 
Gaskets/Finger Stock. 102 
Hum Stop Filters. 102 
Shielded Enclosures. 102 
Shielding 

Magnetic. 102 
Foil . 102 
Laminate. 102 
Coatings. 102 

Surge and Transient Protectors. . .102 
Test Cells. 102 
Test Equipment & Systems 

Antennas. 103 
Field Strength Meters. 103 
Hazard Meters. 103 
EMI/EMC Receivers. 103 
EMI Generators. 103 
Test Software. 103 

DESIGN GUIDE ARTICLES 

A Tutorial on Crystal Spcifications and 
Pullability. 104 

The Effects of Package Capacitance 
on the Capacitance vs. Voltage 
Characteristic of a Tuning Varactor. 107 

Improved Mica Capacitors. 110 

COMPANY INDEX H4 

ADVERTISERS INDEX 148 

Publisher 
Kathryn Walsh 

Editor 
Gary A Breed 

Associate Editor 
Liane Pomfret 

Consulting Editor 
Andy Przedpelski 

Associate Sales Manager 
Bill Pettit 

Account Executive 
Maryanne Averill 
Main Office 

Account Executive 
Cindy Wieland 
Main Office 

Special Projects—Sales 
Scott Searle 

Editorial Review Board 
Alex Burwasser 
Doug DeMaw 
Dave Krautheimer 
James W. Mize, Jr. 
Robert J. Zavrel, Jr. 

Advertising Services 
Tisha Boberschmidt Hill 

Secretary 
Theresa Maier 

Convention Manager 
Kristin Hohn 

Exhibits Coordinator 
Barb Binge 

Registration Coordinator 
Dawn Keith 

6 

Ed Oxner 
Andy Przedpelski 
Jeff Schoenwald 
Raymond Sicotte 

Trade Show Account Executive 
LeAnn Nowacki 

Associate Production 
Matt Park 

Artists 
Kim Austin 
Joyce Fields 
Brad Fuller 

Composition 
Mike C. Moore 

Creative Director 
Bob Stewart 

Published by 

CARDIFF 
MM ISHIM i COMPANY INC 

Managers 
Maurice Lydick 

Paul Rivera 
Sheri Ryder 

Marcie Tichenor 

Vbpa 
President 
Robert A Searle 

Vice President — Production 
Cherryl Greenman 

Vice President — Convention Management 
Kathy Kriner 

Treasurer 
Jennifer Burger 

Circulation Director 
Patricia Shapiro 

Credit Manager 
Patti McManness 

Please address subscription inquiries to: 
RF Design 
PO Box 1077, Skokie. IL 60076-9931 
Postmaster: send form 3579 
to the above address. 

1991/1992 Directory 



FREQUENCY SYNTHESIZERS 

HIGH-PERFORMANCE DIRECT SYNTHESIZERS 
Accurate, stable, quiet frequencies on command, fast. For NMR, imaging, SATCOM, 
surveillance, ATE. Sources adapting to your needs with options. High demonstrated 
reliability. Thousands in use. 

Range: 0.1-1000 MHz 
Resolution: 0.1Hz-100KHz (opt) 
Switching: 5-10^s 

Output: +3 to + 13dBm; 50ohm 
Spurious Outputs: - 70dBc (0.1-500 MHz), 

-65dBc (500-1000 MHz) 
Phase Noise: - 60dBc (0.5Hz - 15KHz) 

Freq. St d: OCXO, TCXO, Ext. 
Interface: BCD par. or GPIB 
Price: $1 1,275.00’ 

xIO 
Range: 10 MHz band, selected Output: + 3 to +13dBm;50ohm 

decade 0.1-100 MHz Spurious Outputs. - 65/ - 60dBc (typ/spec) 
Resolution: 1Hz Phase Noise: - 70dBc (0.5Hz-15KHz) 
Switching: 1-5^<s 
Phase Continuous: 2 MHz band, even or odd steps 

Freq. St’d: OCXO, TCXO. Ext. 
Interface: BCD par. or GPIB 
Price: $2,575.00’ 

OTHER OPTIONS 
Programmable Attenuator 0-90dB (or 0-99dB with GPIB) 
n X 10 MHz output (20-140 MHz) or any 10 MHz line 
’Prices are US only, and include manual & remote 
(BCD) control, 1 Hz resolution, OCXO std. 

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



RF components 

COMPONENTS 
CAPACITORS 

CHIP 
A G ELECTRONICS. A DIV. OF HYBRIDS INTL. LTD 
ALPHA INDUSTRIES. INC. 
AMERICAN TECHNICAL CERAMICS CORP 
AVX CORP . A KYOCERA GROUP COMPANY 
AVX FILTERS CORPORATION 
AVX LTD 
AVX TANTALUM CORP 
CAIN FORLAW CO 
CASTLE MICROWAVE 
CENTRE ENGINEERING. INC 
COMMUNICATIONS SPECIALISTS. INC 
COMMUNICATION CONCEPTS 
COMPONENT DISTRIBUTORS. INC. 
DIELECTRIC LABORATORIES. INC 
EATON CORP . COMPONENT & SEMICONDUCTOR 
ELECTRO-FILMS. INC 
ELECTRONIC RESOURCES INC 
EMC TECHNOLOGY. INC 
ESCO ASSOCIATES 
FEI MICROWAVE 
FREQUENCY SOURCES. INC 
HYBRIDS INTERNATIONAL. LTD 
ISKRA ELECTRONICS. INC 
ITT COMPONENTS 
JOHANSON DIELECTRICS INC 
JOSEPH ELECTRONICS INC 
K C K AMERICA INC./ MITSUBISHI 
KNOX SEMICONDUCTOR. INC 
LECTRONIC RESEARCH LABS 
M-PULSE MICROWAVE 
MAIDA DEVELOPMENT CO 

MARCH MICROWAVE LTD 
METELICS CORP 
MIC TECHNOLOGY CORPORATION 
MICROWAVE CIRCUIT DIVISION 

MINI CIRCUITS 
MINI-SYSTEMS. INC 
MOUSER ELECTRONICS 
MURATA ERIE 
NATIONAL ELECTRONICS 
NEC ELECTRONICS. INC 
OLEAN ADVANCED PRODUCTS 
PACCOM 
PANASONIC INDUSTRIAL CO. 
PASCALL ELECTRONICS LTD. 
PENSTOCK INC 

PHILIPS COMPONENTS DISCRETE PRODUCTS 
DIVISION 

POLYFLON CO. 
RADIO MATERIALS CORP 
REPUBLIC ELECTRONICS CORP 
ROBERT G ALLEN CO..INC 
SDI MICROWAVE INC 
SHOKAI FAR EAST LTD 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
SPECTRUM CONTROL. INC 
STETCO. INC 
SURPLUS SALES OF NEBRASKA 
TAIYO YUDEN (USA) INC 
TDK CORP OF AMERICA 
TECDIA. INC 
TOKIN AMERICA INC. 
TONY CHAPMAN ELECTRONICS LTD. 
TRANSTECH INC 
TRANS-TECH, INC 
WORLD BUSINESS CORP INC 

OTHER FIXED 

A& A ENGINEERING 

AMERICAN TECHNICAL CERAMICS CORP 
AVX CORP . A KYOCERA GROUP COMPANY 
AVX FILTERS CORPORATION 
AVX LTD 
AVX TANTALUM CORP 
BRADFORD ELECTRONICS 
CAPCON. INC 
CENTRE ENGINEERING. INC 
CERA MITE CORP 
CERAMIC DEVICES. INC 
COMMUNICATION CONCEPTS 
COMPONENT DISTRIBUTORS, INC. 
CONDENSER PRODUCTS CORPORATION 
CSI CAPACITORS 
DIELECTRIC LABORATORIES. INC 
ELECTRONIC CONCEPTS. INC 
GENISCO TECHNOLOGY CORP 
HIGH ENERGY CORP 
HIGH VOLTAGE COMPONENTS. INC 
ILLINOIS CAPACITOR INC 
ISKRA ELECTRONICS. INC 
ITT COMPONENTS 
JOSEPH ELECTRONICS INC 
K C K AMERICA INC / MITSUBISHI 
LECTRONIC RESEARCH LABS 
LSI JENNINGS 
MAIDA DEVELOPMENT CO. 
MAXWELL LABS 
MIC TECHNOLOGY CORPORATION 
MICROWAVE CIRCUIT DIVISION 

MORGAN MATROC LTD . UNILATOR DIV 
MOUSER ELECTRONICS 
MURATA ERIE 
NATIONAL ELECTRONICS 
NEC ELECTRONICS. INC 
NYTRONICS COMPONENTS GROUP. INC 
OLEAN ADVANCED PRODUCTS 
PANASONIC INDUSTRIAL CO 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 

GDI-HIGH TEK COMPONENT DISTRIBUTORS, INC. 
WE’RE ON YOUR WAVELENGTH 

“Sometimes even 

technical people 

can be name 

droppers! 

CI)I Stocks In: 
Melbourne, FL 
Norcross, GA 
Huntsville, AL 
Dallas, TX 
Denver, CO 

JAN. Miller 

1-800-558-2351 
1-800-874-7209 
1-800-888-0331 
1-800-848-4234 
1-303-770-6214 
1-800-551-7357 

( om inear 
Schaffner 

Your High Technology Sunbelt Distributor! 

COMPONENT DISTRIBUTORS, INC. 
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Quartz Crystals • Quartz Crystals • Quartz Crystals • Quartz Crystals • Quartz Crystals • Quartz Crystals 

EDCC manufactures thousands of part numbers for companies world 
wide. If we aren't manufacturing yours, you should ask yourself “Why 
aren't we buying the BEST?” 

QUARTZ 

CRYSTALS 

...If you want cheap 
crystals, we can source 
them from factories all 
over the world, like 
some companies do ... 
but we really prefer to 
do it the BEST way ... 
BUILD THEM! EDCC 
is here to service YOU, 
with quality parts, reli¬ 
able service and fast 
delivery. 

EDCC is a service oriented manufacturer of quartz products from 
cultured quartz produced in our facility in Overland Park, Kansas. Avail¬ 
able quartz products include WAFERS, BLANKS, BASEPLATED 
BLANKS and finished CUSTOM, MIL/SPEC and MICROPROCESSOR 
CRYSTALS. 

ELECTRO DYNAMICS 
CRYSTAL CORPORATION 

9075 Cody • Overland Park, Kansas 66214 

CALL Or fax your requirements to: 

(913) 888-1750 (913) 888-1260 



SURPLUS SALES OF NEBRASKA 
RF components 

CATALOG 6 
Available Now! In the USA, send 
$3 for your copy via First Class Mail. 
Payment is refundable with your first 
$25 catalog purchase. Quality parts 
available instantly, at reasonable 
prices. What are your requirements? 

TEN-TEC ENCLOSURES • DIODES: PIN, MIXER, 
VARACTOR, SCHOTTKY • FINGER STOCK • 

MICROWAVE SOURCES, DETECTOR, DUMMY LOADS, 
ATTENUATORS, CAPACITORS, SWITCHES, RELAYS • 
TOROIDS • RE • CONNECTORS, ANY KIND, 
LTTERALLY • MECHANICAL FILTERS • RELAYS • 
INDUCTORS • SEMICONDUCTORS • TEST EQUIPMENT 
• TWT • OSCILLATORS • RE SISTORS • TRANSFORME RS 

• SWITCHES • POTENTIOMETERS - SHAFT HARDWARE 
• METERS • VACUUM RELAYS • VACUUM CAPACITORS 
• TRANSMITTING COMPONENTS • POWER SUPPLY 
PARTS • CABLE • WIRE ANTENNA, MAGNET, HIGH 
VOLTAGE, TEFLON HOOK UP • TUBES • FEED THRUS 

• COMPUTER PARTS • TRIMMER CAPS • ANTENNAS 
• EAA4 FILTERS • CORDS • RFI SHIELDING MATERIALS 
• COAX • SOCKETS • COPPER CLAD • WAVEGUIDE 

• TECH SPRAY • CONNECTOR HOODS • CHOKES 

Do you have surplus parts on hand ? 
We purchase most varieties of excess 
parts but specialize in RF types. Fax 
or mail your list for a prompt bid or 
call and ask for Bob. Thanks. 

SURPLUS SALES OF NEBRASKA 
1315 Jones St. • Omaha, NE 68102 
402-346-4750 ♦ fax: 402-346-2939 

HIGH ENERGY CORP 
CERAMIC RF CAPACITORS 

C-D/SANGAMO 
MICA RF CAPACITORS 

POLYFLON CO. 
QUALITY COMPONENTS INC. 
RADIO MATERIALS CORP 
REPUBLIC ELECTRONICS CORP 
ROBERT G ALLEN CO .INC 
RTRON CORP 
S & El MFG 
SEACOR. INC 
SHOKAI FAR EAST LTD 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
SPRAGUE ELECTRIC CO 
STETCO, INC 
SURCOM ASSOCIATES, INC. 
SURPLUS SALES OF NEBRASKA 
TAIYO YUDEN (USA) INC 
TDK CORP OF AMERICA 
TEXAS SPECTRUM ELECTRONICS INC 
THE CARBORUNDUM COMPANY 
TONY CHAPMAN ELECTRONICS LTD 
TUSONIX 
WEST-CAP ARIZONA 
WORLD BUSINESS CORP INC 

VARIABLE 
AMERICAN TECHNICAL CERAMICS CORP 
AVX CORP . A KYOCERA GROUP COMPANY 
CENTRE ENGINEERING. INC 
COMMUNICATION CONCEPTS 
COMPONENT DISTRIBUTORS, INC. 
EF JOHNSON 
ELECTRONIC RESOURCES INC 
FUSION ELECTRONICS. INC. 
JAMES MILLEN ELECTRONICS 
JOHANSON MANUFACTURING CORP. 
JOSEPH ELECTRONICS INC 
KILO TEC 
LECTRONIC RESEARCH LABS 
LSI JENNINGS 
MAIDA DEVELOPMENT CO 
MOUSER ELECTRONICS 
MURATA ERIE 
NATIONAL ELECTRONICS 
PANASONIC INDUSTRIAL CO 
PENSTOCK INC 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
POLYFLON CO. 
RICHARDSON ELECTRONICS. LTD 
SHOKAI FAR EAST LTD 
SPRAGUE-GOODMAN ELECTRONICS INC. 
STETCO. INC 
SURCOM ASSOCIATES, INC. 
SURPLUS SALES OF NEBRASKA 
TDK CORP OF AMERICA 
TONY CHAPMAN ELECTRONICS LTD 
TRIM-TRONICS. INC 
TUSONIX 
VOLTRONICS 

VACUUM 
FUSION ELECTRONICS. INC 

GILTRON INC 
JOSEPH ELECTRONICS INC 
LECTRONIC RESEARCH LABS 
LSI JENNINGS 
RICHARDSON ELECTRONICS. 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 
ANDERSON ELECTRONICS. INC. 

QUARTZ CRYSTALS 
Frequency Range: 1 MHz to 200 MHz 

Modes: 1st, 3rd, 5th, 7th. 9th 

Temperature Stability: 2.5 ppm-100 ppm 

Holders: Common sizes in solder 
seal and resistance weld. 

PREMIUM DELIVERY SERVICE AVAILABLE 

Crystal Blanks & Clock Oscillators also 
available — Made in the U.S.A 

ANDERSON ELECTRONICS, INC. 
P.O. Box 89, Hollidaysburg, PA 16648 

814-695-4428 fax 814-696-0403 

AVX LTD 
BALL. EFRATOM DIVISION 
BLILEY ELECTRIC CO 
BOMAR CRYSTAL CO 
CAL CRYSTAL LAB. INC./COMCLOK. INC. 
CAMBIO INTERNATIONAL 
CASTLE MICROWAVE 
CINOX CORP 
COLORADO CRYSTAL CORP 
COMPONENT DISTRIBUTORS, INC. 
CROVEN CRYSTALS LTD 
CRYSTAL TECHNOLOGY INC. 
CRYSTEK CRYSTAL CORP 
CTS CORP 
CTS CORP /KNIGHTS DIV. 
EF JOHNSON 
EG&G FREQUENCY PRODUCTS. INC 
ELECTRO DYNAMICS CRYSTAL CORPORATION 
EPSON AMERICA INC . COMPONENT SALES 
FOX ELECTRONICS 
FREQUENCY ELECTRONICS 
FUSION ELECTRONICS. INC 
Hl-Q CRYSTALS DIV 
HUGHES AIRCRAFT CO 
MICROELECTRONIC CIRCUITS DIV 

HF LINEAR AMPLIFIERS - BROADBAND TRANSFORMERS 
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IS JENNINGS 
A LEAR SIEGLER COMPANY 

VACUUM CAPACITORS 
VACUUM RELAYS 

SURCOM ASSOCIATES, INC. 

2215 Faraday Avenue, Suite A 
Carlsbad, California 92008 
TEL (619)438-4420 
FAX (619)4384759 

HF AMPLIFIERS per MOTOROLA BULLETINS 

Complet» Perts List for HF Amplifier» Described 
In the MOTOROLA Bulletins 

100 WATT 420-450 MHz PUSH-PULL LINEAR 
AMPLIFIER - SS&FhLATV 

2 METER VHF AMPLIFIERS 
35 Watt Modal 335A. * 79.95 Kit 
75 Watt Modal «75A. 1119 95 Kit 
Available in kit or wirad/tastad 

AN75I 300W «160.70 
AN762 140W t 93.25 
AN779L 20W • 03.79 
AN779H 20W 0 93.19 
AR313 300W 0403.00 

EB63 140W • «4 65 
EB27A 300W 1139.20 
EB104 600W 0440.15 
AR305 300W 0303.52 

NEW» IK WATT 2-50 MHz Anyitflor 

CCI 

KEB67-PK (Kit). . «150 95 
KEB67-PCB (PC Board) . . I 10.00 
KEB67-I (Manual) . . . I 5 00 

Wa alao stock Hard —to— Find »orts 

CHIP CAPS- Kamat/ATC 
METALCLAD MICA CAPS-Unako/Samco 
RF POWER TRANSISTORS 
MINI-CIRCUIT MIXERS 

SBL —1 (1- 500Mi). 
SBL-1X (10- lOOÖMz) 

ARCO TRIMMER CAPACITORS 

Communication 
Concepts Inc. 

Add I 3.50 for shipping and handling. 

50* Millaton» Driva • Xenia, Ohio 453*5 • (513) 426- *600 
FAX (513| 429-3811 

1991/1992 Directory 



HY-Q INTERNATIONAL (USA) 
HYBRIDS INTERNATIONAL. LTD 
INNOVATIVE FREQUENCY CONTROL PRODUCTS. INC 
INTERNATIONAL CRYSTAL MANUFACTURING 
CO., INC. 
K C K AMERICA INC / MITSUBISHI 
K-W MANUFACTURING CO INC 
KDS AMERICA. A DAISHINKU CORPORATION 
KOLINKER INDUSTRIAL EQUIP LTD 
KVG NORTH AMERICA. INC. 
L & M ENGINEERING SOUTH 
LEBOW CO 
LECTRONIC RESEARCH LABS 
M-TRON INDUSTRIES INC 
MATEC CORP/VALPEY-FISHER CORP 
MCCOY ELECTRONICS CO 
MICRO CRYSTAL DIV./SMH 
MICROSONICS INC 
MOUSER ELECTRONICS 
NATIONAL ELECTRONICS 
NEL FREQUENCY CONTROLS. INC 
OAKBURY COMPONENTS LTD 
PHILIPS COMPONENTS DISCRETE PRODUCTS 
DIVISION 
PHILIPS ELECTRONICS LTD 
PIEZOCRYSTAL CO . INC 
PIEZO TECHNOLOGY. INC 
PLETRONICS. INC 
Q-TECH CORP 
QUARTZTEK. INC 
RALTRON 
REEVES -HOFFMAN 
SARONIX 
SAVOY ELECTRONICS. INC 
SEIKO INSTRUMENTS INC 
SENTRY MFGCO. 
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 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
US CRYSTAL 
VALPEY FISHER CORP 

CERAMIC PIEZO 
A.G. ELECTRONICS. A DIV OF HYBRIDS INTL. LTD 
FUSION ELECTRONICS. INC 
Hl-Q CRYSTALS DIV 
HYBRIDS INTERNATIONAL. LTD 
KDS AMERICA. A DAISHINKU CORPORATION 
LECTRONIC RESEARCH LABS 
MATEC CORP/VALPEY-FISHER CORP 
MORGAN MATROC LTD . UNILATOR DIV 
MORGAN MATROC. VERNITRON DIVISION 
NATIONAL ELECTRONICS 
OAKBURY COMPONENTS LTD 
PHILIPS COMPONENTS DISCRETE PRODUCTS 
DIVISION 
PIEZO ELECTRIC PRODUCTS INC 
RADIO MATERIALS CORP 
RALTRON 
SAVOY ELECTRONICS. INC 
SEACOR. INC 
SHOKAI FAR EAST LTD 
TDK CORP OF AMERICA 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TOKIN AMERICA INC. 

DIODES 
VARACTOR 

ADVANCED SEMICONDUCTOR. INC 
ALPHA INDUSTRIES. INC 
APPLIED SPECIALTIES. INC 
CALIFORNIA EASTERN LABORATORIES 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS. INC. 
EATON CORP . COMPONENT & SEMICONDUCTOR 
EATON CORP . MICROWAVE PRODUCTS DIV 
ESCO ASSOCIATES 
FREQUENCY SOURCES. INC 
FUSION ELECTRONICS. INC 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
JOSEPH ELECTRONICS INC 
KNOX SEMICONDUCTOR. INC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LITTON SOLID STATE DIVISION 
M-PULSE MICROWAVE 
M/A-COM. INC 
MARCH MICROWAVE LTD 
MATCOM. INC 
METELICS CORP 
MICROWAVE DIODE CORP 
MITSUBISHI ELECTRONICS AMERICA 
MOTOROLA SEMICONDUCTORS 
MSI ELECTRONICS. INC 
NATIONAL ELECTRONICS 
OAKBURY COMPONENTS LTD 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
RICHARDSON ELECTRONICS. LTD 
SDI MICROWAVE INC 
SHOKAI FAR EAST LTD 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 

TRIMMER CAPACITOR 
PROTOTYPING KITS 

• PHASE-TRIM" 
• AIR DIELECTRIC • THIN-TRIM" 
• CERAMIC TRIMMER • SEAL-TRIM" 
• MICROWAVE TUNING ELEMENT 

Ceramic fixed value capacitors are 
ideal for communication applications 

requiring high quality, low values 
at competitive prices. 

For over 40 years Quality Components Inc. has been a major 
supplier of high quality fixed value capacitors to the OEM elec¬ 
tronic communication industry. 

Engineers prefer the broad range of low values, close toler¬ 
ances (± 5% ) and values ranging from . Ipf to 4.7 pf with incre¬ 
ments of . I pf between each value. 

Quality Components' capacitors are ideal for applications such 
as RF filters, coupling capacitors, bypasses, wave shapers and 
tuned circuits, requiring high reliability at a competitive price. 

For detailed information or sample kit contact: 

RF Design 

MANUFACTURING CORPORATION 
Rockaway Valley Road 
Boonton, N.J, 07005 

(201) 334-2676 FAX 201-334-2954 

Quality Components Inc. 
P O. Box 113, St. Mary's, PA 15857 
TEL. (814) 834-2817 • FAX (814) 834-9141 
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RE components 
SURPLUS SALES OF NEBRASKA 
TELEDYNE CRYSTALONICS 
THOMSON COMPONENTS AND TUBES CORPORATION 
TOKO AMERICA. INC 
TONY CHAPMAN ELECTRONICS LTD 
TRANS TECH. INC 
WORLD BUSINESS CORP INC 

PIN 
ADVANCED SEMICONDUCTOR. INC 
AEG CORP . TELEFUNKEN ELECTRONIC 
ALPHA INDUSTRIES. INC 
APPLIED SPECIALTIES. INC 
CALIFORNIA EASTERN LABORATORIES 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS, INC. 
EATON CORP . COMPONENT & SEMICONDUCTOR 
EATON CORP . MICROWAVE PRODUCTS DIV 
ESCO ASSOCIATES 
FEI MICROWAVE 
FREQUENCY SOURCES. INC 
HEWLETT-PACKARD CO 
HEWLETT-PACKARD CO . COMPONENTS 
HEWLETT-PACKARD. 
MICROWAVE SEMICONDUCTOR DIV 

HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
JOSEPH ELECTRONICS INC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
M-PULSE MICROWAVE 
M/A-COM, INC 
MARCH MICROWAVE LTD 
MATCOM. INC 
METELICSCORP 
MITSUBISHI ELECTRONICS AMERICA 
MOTOROLA SEMICONDUCTORS 
OAKBURY COMPONENTS LTD 
PASCALL ELECTRONICS LTD 

PENSTOCK INC 
RICHARDSON ELECTRONICS. LTD 
SDI MICROWAVE INC 
SEMICOA 
SHOKAI FAR EAST LTD 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
SURPLUS SALES OF NEBRASKA 
THOMSON COMPONENTS AND TUBES CORPORATION 
TONY CHAPMAN ELECTRONICS LTD 
TOSHIBA AMERICA. INC 
TRANS TECH. INC 
UNITRODE 

SCHOTTKY 
ADVANCED SEMICONDUCTOR. INC 
ALPHA INDUSTRIES. INC 
APPLIED SPECIALTIES. INC 
CALIFORNIA EASTERN LABORATORIES 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS, INC. 
CUSTOM COMPONENTS. INC 
FEI MICROWAVE 
FUSION ELECTRONICS. INC 
HEWLETT-PACKARD CO 
HEWLETT-PACKARD CO . COMPONENTS 
HEWLETT-PACKARD 
MICROWAVE SEMICONDUCTOR DIV 

HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
ITT COMPONENTS 
JOSEPH ELECTRONICS INC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
M-PULSE MICROWAVE 
M/A-COM, INC 
MARLOW ELECTRONICS LTD 
MATCOM. INC 
METELICSCORP 
MITEK CO 

NATIONAL ELECTRONICS 
OAKBURY COMPONENTS LTD. 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
RICHARDSON ELECTRONICS. LTD 
SDI MICROWAVE INC 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
SURPLUS SALES OF NEBRASKA 
THOMSON COMPONENTS AND TUBES CORPORATION 
TONY CHAPMAN ELECTRONICS LTD 
TOSHIBA AMERICA. INC 
TRANS-TECH. INC 

NOISE 
ADVANCED SEMICONDUCTOR. INC 
ALPHA INDUSTRIES. INC 
APPLIED SPECIALTIES. INC 
CAIN FORLAW CO 
EATON CORP . COMPONENT & SEMICONDUCTOR 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
JOSEPH ELECTRONICS INC 
LECTRONIC RESEARCH LABS 
M/A-COM, INC 
MARCH MICROWAVE LTD 
MDF PRODUCTS INC 
METELICS CORP 
MICRONETICS INC 
MICROWAVE DIODE CORP 
NOISE COM INC. 
RICHARDSON ELECTRONICS. LTD 
SURPLUS SALES OF NEBRASKA 
TRANS-TECH. INC 

OVER 40 YEARS OF QUALITY CRYSTALS 

CRYSTALS • 70KHz-200MHz 
OSCILLATORS • 70KHz-200MHz 

TCXO, VCXO, TCVCXO • 4 MHz-125MHz 

ORDER 
TOLL-FREE 

TOLL-FREE FAX (24 Hr.) 
1-800-322-9426 

Alignment Oscillators 

Crystal and Oscillator Accessories 

TOLL-FREE PHONE 
1-800-426-9825 INTERNATIONAL CRYSTAL MFG. CO., INC. 

P.O. Box 26330 • 729 W. Sheridan • Oklahoma City, OK 73126-0330 «(405) 236-3741 
FAX (405) 235-1904 • Toll Free 1-800 426-9825 • 24 Hour Toll Free Fax 1-800 322-9426 

ICM #040691 



Cellular Chip Set Demo Kit 

FEATURES 
• Highly Integrated Solution 

• Low Current 

• Extensive Application Support 
- Demo Boards 
- Software 
- Manuals 
- Schematics 

• Simple Architecture 
- PC Serial Control Bus 
- Double Sided Board 
- Board can be folded In half 

• Complete Solution 
- Mark 2A Board 
- Keyboard/Display 
- Handset 
- RS232 Interface 

APPLICATIONS 
• Cellular Telephone 

• Cellular Radio 

• Cellular Modem 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

Signetics Cellular Chip Set Phone Mark 2A PSCCSPH2A-MSC 

• Mobile FAX 

• Surveillance/Security 

• Medical Communications 

• Laptop Computers 

The Signetics Cellular Chip Set is the world’s first complete chip set commercially available. This complete system, in conjunction with your 
design, revolutionizes the cellular radio marketplace. The board can virtually be copied onto your system as a complete cellular solution. 
Whether your application is in portable RF Modems and FAX'S or you need remote diagnostics capabilities this kit can help you design. It 
significantly reduces your design and development cycle and at a fraction of the cost. 

The complete Cellular Demo Kit contains a chip set of 12 ICs, a tested demo board with all the hardware and firmware, documentation, sche¬ 
matics, RS-232 interface board, keyboard, handset and display The chip set handles the processing of data, audio, the receiver, the switching 
of channels and the transmitter. The following is a list of the parts and the functions they perform: 

• UMA1000DT DPROC- Handles data 
processing 

• UMA1014DT Synthesizer - Handles the 
channel selection on both the receiver and 
transmitter (Two per system, TX and RX) 

• NE605DK FM IF System - Handles the 
receiver portion of the system 

• NE5750D APROC - Handles audio 
processing 

• NE5751 D APROC - Handles audio 
processing 

• PCB80C552 Microcontroller - Controls 
the complete cellular board 

• 27C512 EPROM - Stores the “Test 
Harness" program along with the firmware 
for the phone functions. 

• FCB61C65 8K X 8 Static Ram - Stores 
scratch pad information 

• NE5234D Quad Op-Amp - Controls the 
TX power amp level 

• 74HC573D Latch - Memory address latch 

Signetics To obtain your Signetics Cellular Chip Set Demo Kit call 800-227- 1817, Ext. 900 today for your local sales office 
or for more information on Signetics RF Communication products, see our BRC in the back of the directory. 

Philips Semiconductors 

PHILIPS 



RF COMMUNICATIONS 

NE/SA606 
High-performance low-power mixer FM IF system 

DESCRIPTION 
The NE/SA606 is a high performance monolithic low-power FM IF system 
incorporating a mixer/oscillator, two limiting intermediate frequency 
amplifiers, quadrature detector, logarithmic received signal strength 
indicator (RSSI), voltage regulator and audio and RSSI op amps. The 
NE/SA606 is available in 20-lead dual-in-line plastic, 20-lead SOL 
(surface-mounted miniature package) and 20-lead SSOP package. 

The NE606 was designed for portable communication applications and 
will function down to 2.85V. The RF section is similar to the famous 
NE605. The audio and RSSI outputs have amplifiers with access to the 
feedback path. This enables the designer to level adjust the outputs or 
add filtering. 

FEATURES 
• Low power consumption: 3.5mA typical at 3V 

• Mixer input to >100MHz 

• Mixer conversion power gain of 13dBat45MHz 

• XTAL oscillator effective to 150MHz (L.C. oscillator or external oscillator 
can be used at higher frequencies) 

• 102dB of IF Amp/Limitergain 

• 2MHz limiter small signal bandwidth 

• Temperature compensated logarithmic Received Signal Strength 
Indicator (RSSI) with a 90dB dynamic range 

• Low external component count; suitable for crystal/ceramic/LC filters 

• Excellent sensitivity: 0.35p V into 50Q matching network for 12dB 
SINAD (Signal to Noise and Distortion ratio) for 1kHz tone with RF at 
45MHz and IF at 455kHz 

• SA606 meets cellular radio specifications 

• Audio output internal op amp 

• RSSI output internal op amp 

• Internal op amps with rail-to-rail outputs 

PIN CONFIGURATION 

APPLICATIONS 
• Portable cellular radio FM IF 

• RF level meter 

• Spectrum analyzer 

• Instrumentation 

• FSK and ASK data receivers 

• Log amps 

• High performance communication receiver 

• Single conversion VHF receivers 

ORDERING INFORMATION 
DESCRIPTION TEMPERATURE RANGE ORDER CODE 

20-Pin Plastic DIP 0 to +70°C NE606N 
20-Pin Plastic SOL (Surface-mount) 0 to +70°C NE606D 
20-Pin Plastic SSOP (Surface-mount) 0 to +70°C NE606DK 
20-Pin Plastic DIP -40 to +85°C SA606N 
20-Pin Plastic SOL (Surface-mount) -40 to +85°C SA606D 
20-Pin Plastic SSOP (Surface-mount) -40 to +85°C SA606DK 

Signetics 
Philips Semiconductors 

PHILIPS 



RF COMMUNICATIONS 

NE/SA630 
Single pole double throw (SPDT) switch 

DESCRIPTION 
The NE630 is a wideband RF switch fabricated in BiCMOS 
technology and incorporating on-chip CMOS/TTL compatible 
drivers. Its primary function is to switch signals in the 
frequency range DC - 1 GHz from one 50Q channel to 
another. The switch is activated by a CMOS/TTL compatible 
signal applied to the enable channel 1 pin (ENCH1). 

The extreme low current consumption makes the NE/SA630 
ideal for portable applications. The excellent isolation and 
low loss makes this a suitable replacement for PIN diodes. 

The NE/SA630 is available in an 8-pin dual in-line plastic 
package and an 8-pin SO (surface mounted miniature) 
package. 

FEATURES 
• Wideband (DC - 1 GHz) 

• Low through loss (1dB typical at 200MHz) 

• Unused input is terminated internally in 50Q 

• Excellent overload capability (1dB gain compression point 
+17dBm at 300MHz) 

• Low DC power (140pA from 5 V supply) 

• Fast switching (25ns typical) 

• Good isolation (off channel isolation 60dB at 200MHz) 

• Low distortion (IP3 intercept +32dBm) 

• Good 50Q match (return loss 20dB at 400MHz) 

• Full ESD protection 

• Bidirectional operation 

PIN CONFIGURATION 
D and N Packages 

APPLICATIONS 
• Digital transceiver front-end switch 

• Antenna switch 

• Filter selection 

• Video switch 

• FSK transmitter 

ORDERING INFORMATION 
DESCRIPTION TEMPERATURE RANGE ORDER CODE 

8-Pin Plastic DIP 0 to 70°C NE630N 

8-Pin Plastic SO (Surface-mount) 0 to 70°C NE630D 

8-Pin Plastic DIP -40 to +85°C SA630N 

8-Pin Plastic SO (Surface-mount) -40 to +85°C SA630D 

Signetics 
Philips Semiconductors 

PHILIPS 



RF COMMUNICATIONS 

NE/SA5200 
RF dual gain stage 

DESCRIPTION 
The NE5200 is a dual amplifier with DC to 1200MHz 
response. Low noise (NF = 3.9dB) makes this part ideal for 
RF front-ends, and a simple power-down mode saves current 
for battery operated equipment. Inputs and outputs are 
matched to 50Q 

The enable pin allows the designer the ability to turn the 
amplifiers on or off, allowing the part to act as an amplifier as 
well as an attenuator. This is very useful for buffering the 
receiver front-end. 

PIN CONFIGURATION 
D Package 

FEATURES 
• Dual amplifiers 

• DC - 1200MHz operation 

• Low DC power (4mA @ Vcc = 5V per amplifier) 

• Power-Down Mode (Ice = 85pA typical) 

• 3.9dB noise figure 

• Unconditionally stable 

• 2000V ESD protection 

• Low cost 

• Supply voltage 4-9V 

• Gain S21 = 7dB at f = 1GHz 

• Input and output match Su, S22 < -10dB 

APPLICATIONS 
• Cellular radios 

• RF IF strips 

• Portable equipment 

ORDERING INFORMATION 
DESCRIPTION TEMPERATURE RANGE ORDER CODE 

8-Pin Plastic SO (Surface-mount) 0-70°C NE5200D 

8-Pin Plastic SO (Surface-mount) -40-+85°C SA5200D 

Signetics 
Philips Semiconductors 

PHILIPS 



R£œmponcnts 
INDUCTORS 

FIXED 

A G ELECTRONICS. A DIV OF HYBRIDS INTL, LTD 
AEROVOX INC 
AMERICAN PRECISION INDUSTRIES 
AUTOMATIC COIL CORP 
AVX CORP . A KYOCERA GROUP COMPANY 
AVX LTD 
B & K PRECISION. MAXTEC INTERNATIONAL CORP 
BARKER & WILLIAMSON 
BELL INDUSTRIES, J.W.MILLER DIV. 
C J ENTERPRISES 
CADDELL-BURNS MFG CO . INC 
CAPCON. INC 
CHESTERFIELD PRODUCTS INC 
COILCRAFT 
COMPONENT DISTRIBUTORS, INC. 
DALE ELECTRONICS. TEXAS DIV 
DEYOUNG MFG INC 
ECM DEVICES 
ELECTRO-ASSEMBLIES 
ELECTRO-FILMS. INC 
EMINETICS 
ESC ELECTRONICS CORP 
FERRONICS INC 
FREQUENCY SOURCES. INC 
GOGUEN INDUSTRIES, INC. 
HYBRIDS INTERNATIONAL. LTD 
INTERCONNECTION PRODUCTS. INC 
JAMES MILLEN ELECTRONICS 
JOSEPH ELECTRONICS INC 
L C R ELECTRONICS. INC 
LECTRONIC RESEARCH LABS 
MIC TECHNOLOGY CORPORATION 
MICROWAVE CIRCUIT DIVISION 

MOUSER ELECTRONICS 
MURATA ERIE 
NATIONAL ELECTRONICS 
NYTRONICS COMPONENTS GROUP. INC 
OLEKTRON CORPORATION 
OPT INDUSTRIES. UNITED TRANSFORMER DIV 
OXLEY INC 
PANASONIC INDUSTRIAL CO 
PICO ELECTRONICS INC 
PICONICS, INC 
RADIO TELEVISION PRODUCTS CORP 
RALTRON 
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-GOODMAN ELECTRONICS INC 
STANDEX ELECTRONICS 
STETCO, INC 
SURPLUS SALES OF NEBRASKA 
TAIYO YUDEN (USA) INC 
TDK CORP OF AMERICA 
TEXAS SPECTRUM ELECTRONICS INC 
THINCO DIV OF HULL CORP 
TOKIN AMERICA INC. 
TOKO AMERICA. INC 
TOLTEC INDUSTRIES INC 
TONY CHAPMAN ELECTRONICS LTD 
TRANS TECH INC 
TRI-MAG INC 
VANGUARD ELECTRONICS CO 
VOLTRONICS 
WEST-CAP ARIZONA 
WORLD BUSINESS CORP INC 

WHEN PRODUCTION S 

COMPLETE, 

IS THE DESIGN 

OBSOLETE? 

With concept design to 

production cycles lasting 
3-5 years, why design in 
transistors that are old 
news??? 

M/A-COM PHI, the technical 
leader in power MOSFET 

and BIPOLAR transistors, 
challenges you to design 
with devices that will still 
be state-of-the-art when 
your system comes off the 
production line... 

VHF/UHF/L-BAND/S-BAND 

HIGH POWER HIGH GAIN 

HIGH EFFICIENCY 

Let M/A-COM PHI help you 

design the future... 

Sample RF coils and RF chokes designed to meet your special requirements are 
shipped within 10 days to 2 weeks. Production quantity shipments start within 3 to 4 
weeks after approval of samples. Intensive specialization in coil design and manufac¬ 
ture assures a high degree of optimum performance. 

Most popular stan¬ 
dard inductors avail¬ 
able from stock for 
immediate shipment. 
Full line catalog on 
request. 

J.W. Miller Division 
BELL INDUSTRIES 
306 E. Alondra Blvd., Gardena, CA 90248 
Phone: 213-515-1720 FAX: 213-515-1962 

Since 1924, leading manufacturer of standard 
and custom inductors. 

1742 CRENSHAW BLVD. 

TORRANCE, CALIFORNIA 90501 

PHONE: (213) 320-6160 

FAX: (213) 618-9191 

RF Design 



Coilcraft 
Designer's 
Kite 
These low cost kits put m 
hundreds of coils, chokes 
and other magnetics at your fingertips 

"Unicoil" 7/10 mm Tuneable Inductors 
.0435 pH - 1.5 pH 
49 shielded, 49 unshielded (2 of each) 
Kit M102 S60 

"Unicoil" 5 mm Tuneable Inductors 
9 pH ■ 281 pH 
19 shielded, 19 unshielded (2 of each) 
Kit M105 S60 

"Slot Ten" 10 mm Tuneable Inductors 
0.7 pH - 1143 pH 
18 shielded, 18 unshielded (3 of each) 
Kit M100 S60 

Surface Mount Inductors 
4 nH - 33 pH 
48 values (10 of each) 
KitdOO S125 

Axial Lead Chokes 
0.1 pH - 1000 pH 
25 values (5 of each) 
Kit F101 S50 

Horizontal Mount Inductors 
Tuneable and fixed 
Inductance: 31.5 - 720nH 
33 Values (3 of each) 
Kit M104 S60 

Common Mode Data Line Filters 
Attenuation bandwidth: 15 dBm 1.5-30 mHz 
DC current capacity: 100 mA 
2, 3, 4 and 8 line styles (4 of each) 
KitD101 S65 

Common Mode Line Chokes 
Current: .25 - 9 amps RMS 
Inductance: 508 pH - 10.5 mH 
8 styles (2 of each) 
Kit P202 S100 

Current Sensors 
Sensing range: 0.5-35 amps 
Freq, resp.: 1-100 kHz, 50 400 Hz 
Transformer and sensor-only versions 
8 styles (15 total pieces) 
Kit P203 850 

Base/Gate Driver Transformers 
Inductance: 1.5 mH Min. 
Frequency: 10 - 250 kHz 
2 single, 2 double section (2 of each) 
Kit P204 S50 

Power Filter Chokes 
Current: 3, 5, 10 amps 
Inductance: 5 - 300 pH 
18 styles (48 total pieces) 
Kit P205 $75 

Axial Lead Power Chokes 
Current: .03 4.3 amps 
Inductance: 3.9 pH - 100 mH 
60 styles (2 of each) 
Kit P209 S150 

RF components 

To order call 800/322 COIL 

VARIABLE 
AMERICAN PRECISION INDUSTRIES 
AUTOMATIC COIL CORP 
BELL INDUSTRIES, J.W.MILLER DIV. 
CADDELL-BURNS MFG CO . INC 
COILCRAFT 
COMPONENT DISTRIBUTORS. INC. 
DALE ELECTRONICS. TEXAS DIV 
DEYOUNG MFG INC 
ELECTRO-ASSEMBLIES 
GOGUEN INDUSTRIES, INC. 
JOSEPH ELECTRONICS INC 
KILO TEC 
LECTRONIC RESEARCH LABS 
LODESTONE PACIFIC 
MOUSER ELECTRONICS 
NATIONAL ELECTRONICS 
NYTRONICS COMPONENTS GROUP. INC 
OLEKTRON CORPORATION 
OPT INDUSTRIES. UNITED TRANSFORMER DIV 
PICONICS. INC 
RADIO TELEVISION PRODUCTS CORP 
RALTRON 
RCD COMPONENTS INC 
SHOGYO INTL CORP 
SHOKAI FAR EAST LTD 
SOUTH AMERICAN DEVELOPMENT CORP 
SPRAGUE-GOODMAN ELECTRONICS INC. 
STANDEX ELECTRONICS 
SURPLUS SALES OF NEBRASKA 
TAIYO YUDEN (USA) INC 
TOKO AMERICA. INC 
TONY CHAPMAN ELECTRONICS LTD 
VANGUARD ELECTRONICS CO. 
VOLTRONICS 

INTEGRATED CIRCUITS 
RF LINEAR 

A & A ENGINEERING 
AEG CORP . TELEFUNKEN ELECTRONIC 
AEL DEFENSE CORP 
ANADIGICS, INC 
ANALOG DEVICES 
ANALOG DEVICES INC . COMPUTER LABS DIVISION 
APPLIED SPECIALTIES. INC 
ARMATEK 
AVANTEK. INC 
BIPOLARICS INC 
BURR-BROWN CORPORATION 
CAIN FORLAW CO 
CASTLE MICROWAVE 
COMLINEAR CORP. 
COMPONENT DISTRIBUTORS. INC. 
EXAR CORP 
FUJITSU MICROELECTRONICS. 
INTEGRATED CIRCUITS DIV 

FUSION ELECTRONICS. INC 
GENNUM CORPORATION 
HEWLETT-PACKARD. 
MICROWAVE SEMICONDUCTOR DIV 

JOSEPH ELECTRONICS INC 
M/A-COM. INC 
MAXIM INTEGRATED PRODUCTS 
MEGADYNE CORP 
MOTOROLA BIPOLAR ANALOG IC'S 
MOTOROLA SEMICONDUCTORS 
MOTOROLA. INC . RF DEVICE DIVISION 
NEC ELECTRONICS. INC 
PACIFIC MONOLITHICS 
PASCALL ELECTRONICS LTD 
PLESSEY SEMICONDUCTORS 
PRECISION MONOLITHICS INC 
QUALCOMM. INC., VLSI Products Division 
RICHARDSON ELECTRONICS. LTD 
SGS THOMSON MICROELECTRONICS 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
SIGNETICS 
SILICONIX. INC 
SPECTRUM CONTROL. INC 
SURPLUS SALES OF NEBRASKA 
TOKO AMERICA. INC 
TRIQUINT SEMICONDUCTOR INC 

HIGH SPEED DIGITAL/RF 
AEL DEFENSE CORP 
ANADIGICS. INC 
ANALOG DEVICES INC . COMPUTER LABS DIVISION 
ANALOGIC CORP 
ARRAY MICROSYSTEMS INC 
AVANTEK. INC. 
BIPOLARICS INC 
CAIN FORLAW CO 
CALIFORNIA EASTERN LABORATORIES 
CALOGIC CORP 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS. INC. 
DATEL. INC 
DIGITAL RF SOLUTIONS 
EATON CORP . COMPONENT & SEMICONDUCTOR 
EXAR CORP 
FUJITSU MICROELECTRONICS 
FUSION ELECTRONICS. INC 
GAZELLE MICROCIRCUITS. INC 
GENERAL MICROCIRCUITS CORP 
GENERAL TRANSISTOR CORP 
GENNUM CORPORATION 
HEWLETT-PACKARD. 
MICROWAVE SEMICONDUCTOR DIV. 

HYPRESINC. 
INTERNATIONAL MICROCIRCUITS. INC 
ITT DEFENSE 
JOSEPH ELECTRONICS INC 
L & M ENGINEERING SOUTH 
MICRO NETWORKS CO 
MOTOROLA BIPOLAR ANALOG IC'S 
MOTOROLA. INC . RF DEVICE DIVISION 
NEC ELECTRONICS. INC 
NORSAL INDUSTRIES INC 
PACIFIC MONOLITHICS 
PENSTOCK INC 
PLESSEY SEMICONDUCTORS 
QUALCOMM. INC., VLSI Products Division 
RICHARDSON ELECTRONICS. LTD 
SEMELAB LTD 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
SIGNETICS 
SILICONIX. INC 
STANFORD TELECOMMUNICATIONS, INC. 
SURPLUS SALES OF NEBRASKA 
TELEDYNE MICROELECTRONICS 
TELEMUS ELECTRONIC SYSTEMS INC. 
TRIQUINT SEMICONDUCTOR INC 

GAAS 
AEG CORP . TELEFUNKEN ELECTRONIC 
AEL DEFENSE CORP 
ALPHA INDUSTRIES. INC 
ANADIGICS. INC 
APPLIED SPECIALTIES. INC. 
AVANTEK. INC 
CAIN FORLAW CO 
CALIFORNIA EASTERN LABORATORIES 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS, INC. 
FUJITSU MICROELECTRONICS 
FUSION ELECTRONICS. INC 
GAZELLE MICROCIRCUITS. INC 
GEC-MARCONI MATERIALS TECHNOLOGY. LTD 
GIGABIT LOGIC INC 
HARRIS MICROWAVE SEMICONDUCTOR 
HEWLETT-PACKARD. 
MICROWAVE SEMICONDUCTOR DIV. 

HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
ITT DEFENSE 
L & M ENGINEERING SOUTH 
M/A-COM, INC 
MICROWAVE TECHNOLOGY 
MOTOROLA. INC . RF DEVICE DIVISION 
OAKBURY COMPONENTS LTD 
PACIFIC MONOLITHICS 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
QUALCOMM, INC., VLSI Products Division 
RAYTHEON CO . MPTD 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
STANFORD TELECOMMUNICATIONS, INC. 
SURPLUS SALES OF NEBRASKA 
TEXAS INSTRUMENTS 
THOMSON COMPONENTS AND TUBES CORPORATION 
THOR ELECTRONICS CORP 
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More Surface Mount 
Than Ever... 

PINs... Schottkys... Varactors... Switches anti More! 
At M/A-COM, we are continually adding to our RF and microwave surface mount products... 
including a new line of surface mount varactors and our SMQ (square) packaged PIN diodes. 

M/A-COM’s wide range of 
surface mount RF and microwave 
products are suitable for military and 
commercial applications including military 
radios and cellular systems. 
M/A-COM will meet your requirements with 
aggressive pricing, high volume availability 
and exacting quality standards. 

M/A-COM Semiconductor Division 
Burlington Semiconductor Operations 
43 South Avenue, Burlington, MA 01803 
General information: 617-272-3000 X3808 
Applications assistance: Jerry Hiller X2625 
Now Distributed by Richardson Electronics, L TD. 
USA 1-800-348-5580 CANADA 1-800-387-2280 

Afa 



RF components 
TRANS TECH, INC 
TRIQUINT SEMICONDUCTOR INC 
WATKINS-JOHNSON CO 

RESISTORS 
CHIP 

A G ELECTRONICS. A DIV OF HYBRIDS INTL. LTD 
AMITRON 
AVX CORP . A KYOCERA GROUP COMPANY 
AVX LTD 
BECKMAN INDUSTRIAL CORP.. 
ELECTRONIC TECHNOLOGIES DIV 

BRADFORD ELECTRONICS 
CADDOCK ELECTRONICS 
COMMUNICATIONS SPECIALISTS. INC 
COMPONENT DISTRIBUTORS. INC. 
DALE ELECTRONICS. INC 
ELECTRO-FILMS. INC 
ELECTRONIC RESOURCES INC 
EMC TECHNOLOGY, INC 
ESCO ASSOCIATES 
FLORIDA RF LABS. INC 
HYBRIDS INTERNATIONAL. LTD. 
I RC INC 
JOSEPH ELECTRONICS INC 
K C K AMERICA INC / MITSUBISHI 
KDI/TRIANGLE ELECTRONICS, INC 
M/A-COM. INC 
MIC TECHNOLOGY CORPORATION MICROWAVE 
CIRCUIT DIVISION 

MICRO PRECISION TECH INC 
MINI-SYSTEMS. INC 
MOUSER ELECTRONICS 
NATIONAL ELECTRONICS 
OAKBURY COMPONENTS LTD 
PACCOM 
PANASONIC INDUSTRIAL CO 

PHILIPS COMPONENTS DISCRETE PRODUCTS 
DIVISION 

PICONICS. INC 
RALTRON 
RCD COMPONENTS INC 
RELLABS. INC 
RICHARDSON ELECTRONICS. LTD 
ROBERT G ALLEN CO .INC 
SHOKAI FAR EAST LTD 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
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 
AR BLANCK 
APPLIED SPECIALTIES. INC 
AUTOMATIC COIL CORP 
AVTECH ELECTROSYSTEMS LTD 
AYDIN CORPORATION (WEST) 
CAIN FORLAW CO. 
COILCRAFT 
COMPONENT DISTRIBUTORS, INC. 
COMTRAN INTEGRATED SOFTWARE. DIV. OF JENSEN 
TRANFORMERS. INC 

CONTROL CONCEPTS CORP 
DALE ELECTRONICS. INC 
DEYOUNG MFG INC 
DIELECTRIC COMMUNICATIONS 
EDCOR MAGNETICS 
EL-RAD TRANSFORMER CO 
ELECTRO-ASSEMBLIES 
ENDICOTT RESEARCH GROUP. INC 
ESC ELECTRONICS CORP 
FERRONICS INC. 

GILTRON INC 
INTERCONNECTION PRODUCTS. INC 
JOSEPH ELECTRONICS INC 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
M/A-COM, INC 
MARLOW ELECTRONICS LTD 
MICROSIGNALS. INC 
MINI CIRCUITS 
MOUSER ELECTRONICS 
NORTH HILLS ELECTRONICS. INC 
OPAMP LABS INC 
OPT INDUSTRIES. UNITED TRANSFORMER DIV 
PALOMAR ENGINEERS 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PICO ELECTRONICS INC 
PICONICS. INC 
PICOSECOND PULSE LABS. INC 
RADIO TELEVISION PRODUCTS CORP 
RAYTHEON CO., MPTD 
RCD COMPONENTS INC 
RF PLASMA PRODUCTS 
RF POWER SYSTEMS 
RF PRIME 
SHOGYO INTL CORP 
SHOKAI FAR EAST LTD 
SOUTH AMERICAN DEVELOPMENT CORP 
STANDEX ELECTRONICS 
SURPLUS SALES OF NEBRASKA 
T & M RESEARCH PRODUCTS INC 
TDK CORP OF AMERICA 
TELE-TECH CORP. 
TOKIN AMERICA INC. 
TOKO AMERICA. INC 
TRI-MAG INC 
UHF ASSOCIATES 
VANGUARD ELECTRONICS CO 
VARI-L COMPANY. INC 
VERNITRON CORPORATION 
VIEWSONICS 

Inductive Components 

Air Coils - Chokes - Toroids - Transformers 
Molded Inductors - Surface Mount Devices 
Tape and Reel - Beads - Baluns - Bobbins 
Coil Assemblies - Filters - Plus Much More 

World Class Quality - Globally Competitive 
Pricing - Fast Delivery - Helpful Evaluation 
Kits - Stocked Parts Overnight - Plus Our 
Free "Goguen Coil Designer’s Manual". 

Whether you need 10 pieces or 10,000,000, 
we can supply your requirements. Call us 
today, we can solve all of your inductive 
components problems. 

Call Toll Free Today 
1-800 4-GOGUEN (1-800-446-4836) 

// GOGUEN INDUSTRIES, INC. Goguen Drive, Liverpool, New York 13090-2588 
Telephone (315) 652-5689 Fax (315) 622-1040 
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Meet our new division. 
Frequency Dividers VFC 

4- 2 4- 4 4- 8 4- 2/4/8 4- 8/9 4- 10/11 

* 

LIPG5O2 UPB565 
UPG504 UPB58I 
IIPB558 UPB584 

•kt 

UPG501 I1PB565 
HPG503 (IPB582 

UPB585 

UPG506 
UPB565 
IIPB567 

UPB555 
(IPB587 

UPB55I 
UPB552 
DPB554 

4- 16/17 4- 20/21 4- 20/22 4- 32/33 4- 40/41 

(IPB553 UPB556 
UPB555 UPB571 

UPB572 UPB551 
IIPB552 
ÜPB554 

* 

UPB555 
U PG 569 
UPB57I 

HPB572 

4- 40/44 4- 64 4- 64/65 4- 64/68 4- 80/81 

Al 
UPB55I 
UPB552 
UPB554 

UPB564 
UPB565 

’W 

UPB566 
UPB569 
UPB571 

UPB562 
UPB568 

IIPB572 

4- 128 4- 128/129 

LIPB564 
UPB566 

4- 128/64 

UPB588 

4- 128/136 

UPB562 
UPB568 

4- 256 

HPB564 

4- 256/512 

UPB586 

Our low cost prescalers help you divide and conquer 
just about any design problem you face, including 
delivery. 

Need wide band-width? Low power 
dissipation? Performance to 14 GHz? 

Start here and save money. 
We have both Silicon and GaAs ICs—in chips 

and a variety of packages from auto-insertable to 

MIL screened. 
And the price is right. 
So if frequency division has been multiplying 

your design costs, give us a call. We'll send you a 
Product Summary and Selection Guide, and 
arrange for samples and applications assistance. 

NEC quality and CEL support. It’s a 
combination that’ll work for you. 

NEC California Eastern Laboratories 
CEL Headquarters, 4590 Patrick Henry Drive, Santa Clara, CA 95056-0964: (408) 988-3500 FAX 008) 988-0279 Santa Clara, CA (408) 988-7846 □ Los Angeles. CA (213) 645-0985 

Bellevue. WA (206) 455-1101 □ Scottsdale, AZ (602) 945-1381 □ Richardson. TX (214) 437-5487 0 Shawnee. KS (91.3) 962-2161 Woodridge. II. (708) 241-3040 □ Cockeysville. Ml) (.301) 667-1310 

Peabody MA (508) 535-2885 1) Hackensack. SJ (201) 487-1155 or 487-1160 Palm Bay FL (407) 727-8045 □ Nepean. Ontario. Canada (613) 726-0626 

CWi ( aliRnua Kaum ubmKan 



RE components 
VORTEX MICROWAVE CORP 
WATKINS-JOHNSON CO 
WERLATONE, INC. 
WEST-CAP ARIZONA 
WI-COMM ELECTRONICS INC 
WORLD BUSINESS CORP INC 

TRANSISTORS 
SMALL SIGNAL BIPOLAR 

A & A ENGINEERING 
ADVANCED SEMICONDUCTOR. INC 
AEG CORP . TELEFUNKEN ELECTRONIC 
APPLIED SPECIALTIES. INC 
ARS ELECTRONICS 
AVANTEK. INC. 
BIPOLARICS INC 
CALIFORNIA EASTERN LABORATORIES 
CALOGIC CORP 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS, INC. 
FUSION ELECTRONICS. INC 
GENERAL SEMICONDUCTOR INC 
GENERAL TRANSISTOR CORP 
GENNUM CORPORATION 
HARRIS SEMICONDUCTOR 
HEWLETT-PACKARD CO . COMPONENTS 
HEWLETT-PACKARD. 
MICROWAVE SEMICONDUCTOR DIV 

ITT COMPONENTS 
JOSEPH ELECTRONICS INC 
M/A-COM. INC 
MATCOM. INC 
MITSUBISHI ELECTRONICS AMERICA 
MOTOROLA SEMICONDUCTORS 
MOTOROLA. INC . RF DEVICE DIVISION 
MOUSER ELECTRONICS 

NATIONAL ELECTRONICS 
OAKBURY COMPONENTS LTD 
PANASONIC INDUSTRIAL CO 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
POWEREX. INC 
RICHARDSON ELECTRONICS. LTD 
SEMELAB LTD 
SEMICOA 
SHOKAI FAR EAST LTD 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
SOLITRON DEVICES, INC & SOLITRON/MICROWAVE 
SURPLUS SALES OF NEBRASKA 
TELEDYNE CRYSTALONICS 
TONY CHAPMAN ELECTRONICS LTD 

SMALL SIGNAL FET 
AEG CORP . TELEFUNKEN ELECTRONIC 
APPLIED SPECIALTIES. INC 
ARS ELECTRONICS 
CALIFORNIA EASTERN LABORATORIES 
CALOGIC CORP 
CASTLE MICROWAVE 
CELERITEK, INC 
COMPONENT DISTRIBUTORS, INC. 
DIRECTED ENERGY 
FUJITSU MICROELECTRONICS 
FUSION ELECTRONICS. INC 
GEC-MARCONI MATERIALS TECHNOLOGY. LTD 
GENERAL SEMICONDUCTOR INC 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
ITT COMPONENTS 
JOSEPH ELECTRONICS INC 
L & M ENGINEERING SOUTH 
M/A-COM, INC 
MARCH MICROWAVE LTD 

MATCOM. INC 
MICROWAVE MODULES & DEVICES 
MICROWAVE TECHNOLOGY 
MITSUBISHI ELECTRONICS AMERICA 
MOTOROLA SEMICONDUCTORS 
MOTOROLA. INC . RF DEVICE DIVISION 
MOUSER ELECTRONICS 
OAKBURY COMPONENTS LTD. 
PANASONIC INDUSTRIAL CO 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
POWEREX. INC 
RAYTHEON CO . MPTD 
RICHARDSON ELECTRONICS. LTD 
SEMELAB LTD 
SEMETEX CORP 
SHOKAI FAR EAST LTD 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
SILICONIX. INC 
SOLITRON DEVICES. INC & SOLITRON/MICROWAVE 
SURPLUS SALES OF NEBRASKA 
TELEDYNE CRYSTALONICS 
TEXAS INSTRUMENTS 
TONY CHAPMAN ELECTRONICS LTD 

RF POWER BIPOLAR 
APPLIED SPECIALTIES. INC 
ARS ELECTRONICS 
BIPOLARICS INC 
CALIFORNIA EASTERN LABORATORIES 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS, INC. 
DORADO COMPANY 
FUSION ELECTRONICS. INC 
GENERAL SEMICONDUCTOR INC 
GENERAL TRANSISTOR CORP 

Make Philips Your Long-Term 
Source For The Broadest Range 
Of RF/Microwave Products. 
Looking for the most RF/microwave product choices? You'll find them 
at Philips. 

650 products...65 package options...outputs to 350W...operating fre¬ 
quencies to 4GHz...standard or custom...semiconductors or modules. 
They’re all high-performance solutions for a broad array of applications. 

Whatever your system, trust your component needs to Philips—a 
solid source for years, and years to come. Call 1-800-447-3762 for our 
catalogue. Or write us at 2001 W. Blue Heron Blvd., PO. Box 10330, 
Riviera Beach, FL 33404. 

Choose From... 
• RF Diodes • Small-
Signal FETs • CATV 
Amps 

• Tuner, Wideband, 
Microwave and RF 
Power Transistors 

• Hybrid Wideband 
Amplifiers 

Philips Semiconductors 

PHILIPS 



WHEN YOU CONSI 
• Performance • Deliver 

AND ADD 
• MITEQ's long-term warranty and 
the long list of custom-selectable op¬ 
tions, you will realize that MITEQ's 
bipolar amplifiers offer unparalleled 
bargains. Study the data and make 
your own decision. 

• Bias supplied via the output port 
• Low-loss input "bias tee" for photo diodes 
• Low frequency operation to below 10 kHz 

• Fast recovery from input overloads 
• Amplitude and phase matching 
• Lower guaranteed noise figure 

I Gain Noise Figure Dynamic Range 
Gain Var. (Max.) (dB) 1 dB Gain Nom. DC 

Model Frequency (Min.) (Max.) Low Mid High VSWR Comp. Output Power 
Number (MHz) (dB) (±dB) End Band End (Max.) (Min.,dBm) (+15V, mA) 

AU-1054 1-500 30 0.5 1.25 1.4 1.5 2:1 +8 55 
AU-2A-O15O 1-500 30 0.5 1.25 1.4 1.5 2:1 +8 55 
AU-3A-0150 1-500 45 0.5 1.25 1.4 1.5 2:1 +10 67 
AU-1149 10-180 15 0.5 4.5 5.5 6.5 2:1* +18 75 

I AU-1 291 .015-500 60 0.75 1.25 1.4 1.5 2:1 +8 90 
AM-1300 .01-1000 25 0.75 1.4 1.6 1.8 2:1 +6 50 
lAM-1052 1-1000 26 0.75 1.4 1.6 1.8 2:1 +6 50 
AM-2A-0001 10 1-1000 27 0.75 1.4 1.6 1.8 2:1 +8 50 
AM-1299 1-1000 38 0.75 1.4 1.6 1.8 2:1 +9 75 
AM-3A-0001 10 1-1000 37 0.75 1.4 1.6 1.8 2:1 +9 75 

I * 75 ohm impedance level 

AM-1052 and AM-2A-000110 

FREQUENCY (MHz) FREQUENCY (MHz) 

For additional information, please call Bill Pope at (516) 436-7400, on extension 282. 

100 Davids Drive, Hauppauge, New York 11788 
Tel: (516) 436-7400 • Fax: (516) 436-7430 • Telex:671 8148 



RF components 
HARRIS SEMICONDUCTOR 
HEWLETT-PACKARD CO 
JOSEPH ELECTRONICS INC 
M/A-COM PHI, INC. 
M/A-COM, INC 
MATCOM. INC 
MICROWAVE MODULES & DEVICES 
MITSUBISHI ELECTRONICS AMERICA 
MOTOROLA SEMICONDUCTORS 
MOTOROLA. INC., RF DEVICE DIVISION 
OAKBURY COMPONENTS LTD 
PENSTOCK INC 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 

RICHARDSON ELECTRONICS. LTD 
SEMELAB LTD 
SGS THOMSON MICROELECTRONICS 
SHOKAI FAR EAST LTD. 
SIEMENS COMPONENTS INC , SPECIAL PRODUCTS DIV 
SURPLUS SALES OF NEBRASKA 

RF POWER FET 
APPLIED SPECIALTIES. INC 
COMPONENT DISTRIBUTORS, INC. 
FUJITSU MICROELECTRONICS 
L & M ENGINEERING SOUTH 
M/A-COM PHI, INC. 

While Others 
Make Neis 
About 
Their RF 
Amps, 
We 
Quietlv 
Prove Our 
fb ■ ■ A !■ tag quality means: 

Al Cl 111 If * guaranteed gain windows, • guaranteed 2nds and 
* 3rds. • guaranteed performance for every operating 

parameter over a full temperature range. 

M/A-COM, INC 
MICROWAVE TECHNOLOGY 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
POLYFET RF DEVICES 
SEMELAB LTD 
SEMETEX CORP 
SGS THOMSON MICROELECTRONICS 
THOR ELECTRONICS CORP 

GAAS FET 
AEG CORP . TELEFUNKEN ELECTRONIC 
APPLIED SPECIALTIES. INC 
AVANTEK. INC 
AYDIN CORPORATION (WEST) 
CAIN FORLAW CO 
CALIFORNIA EASTERN LABORATORIES 
CASTLE MICROWAVE 
CELERITEK, INC. 
COMPONENT DISTRIBUTORS, INC. 
FUJITSU MICROELECTRONICS 
GEC-MARCONI MATERIALS TECHNOLOGY. LTD 
GIGABIT LOGIC INC 
HARRIS MICROWAVE SEMICONDUCTOR 
HARRIS SEMICONDUCTOR 
HEWLETT-PACKARD CO. 
HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV. 
JOSEPH ELECTRONICS INC 
L & M ENGINEERING SOUTH 
LITTON SOLID STATE DIVISION 
M/A-COM, INC 
MARCH MICROWAVE LTD. 
MATCOM. INC 
MICROWAVE TECHNOLOGY 
MOTOROLA SEMICONDUCTORS 
MOTOROLA. INC., RF DEVICE DIVISION 
OAKBURY COMPONENTS LTD. 
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 
THOR ELECTRONICS CORP. 
TOSHIBA AMERICA. INC. 

Q-bit's proven designs and our patented Power Feedback™ technology 
yield low VSWR, flat gain response, high reverse isolation and unconditional 
stability. These thirteen Q-bit Corporation amplifiers are direct replace¬ 
ments* for more than sixty standard catalog amplifiers of five competitors. 

Guaranteed -55°C to +85°C Performance 
Output Price 

Frequency 1dB Noise Reverse Intercept For 
Model Range Gain Compression Figure Isolation 3rd/2nd Power Quantity 
Number (MHZ) (dB) (dBm) (dB) (dB) (dBm) (V/mA) 1-9 
QBH-101 5-500 13.0 6.0 3.0 24.0 1 8/25 15/19 $75 
QBH-102 5-500 12.3 21.0 7.5 22.0 32/48 15/95 $85 
QBH-107 5-550 14.8 -1.0 2.8 25.0 8/12 15/10 $85 
QBH-110 5-500 15.0 9.0 3.5 25.0 22/32 15/31 $90 
QBH-119 5-500 15.0 11.0 3.3 25.0 24/33 15/34 $95 
QBH-120 5-500 14.5 1.0 2.3 26.0 13/17 15/11 $95 
QBH-122 10-500 17.0 19.0 4.6 22.0 24/32 15/65 $110 
QBH-126 5-500 15.0 15.0 4.2 24 0 28/34 15/54 $95 
QBH-155 5-300 15.0 21.0 6.4 28.0 36/48 15/95 $65 
QBH-183 5-1100 10.3 14.0 6.5 12.0 27/38 15/72 $80 
QBH-184 5-1000 14.8 10.0 5.0 17.0 24/33 15/31 $85 
QBH-815 5-1000 11.4 20.5 8.0 12.5 30/45 15/98 $95 
QBH-822 10-2000 20.0 10.0 6.0 24.0 23/34 15/60 $162 

*Meets or exceeds published specifications 

Call us for a catalog available on a PC compatible data disk. 

Q-bit Corporation 

TELEPHONE (407) 727-1838 

2575 PACIFIC AVENUE NE, PALM BAY, FL 32905 

TWX (510) 959-6257 • FAX (407) 727-3729 

VACUUM TUBES 
TRANSMITTING 

ARS ELECTRONICS 
CASTLE MICROWAVE 
EEVINC. 
FUSION ELECTRONICS. INC 
GILTRON INC 
JOSEPH ELECTRONICS INC 
LITTON SYSTEMS. INC ELECTRON DEVICES 
RAYTHEON CO . MPTD 
RICHARDSON ELECTRONICS. LTD 
SHOKAI FAR EAST LTD 
SIEMENS COMPONENTS INC., SPECIAL PRODUCTS DIV 
STANTEL COMPONENTS 
SURPLUS SALES OF NEBRASKA 
THOMSON ELECTRON TUBES AND 
DEVICES CORPORATION 

VARIAN POWER GRID & XRAY TUBE PRODUCTS 
WATKINS-JOHNSON CO 

RECEIVING 
ARS ELECTRONICS 
EEVINC 
FUSION ELECTRONICS. INC 
JOSEPH ELECTRONICS INC 
NATIONAL ELECTRONIC INTERFERENCE CONTROL CO 
RICHARDSON ELECTRONICS, LTD. 
SHOKAI FAR EAST LTD. 
SIEMENS COMPONENTS INC., SPECIAL PRODUCTS DIV 
STANTEL COMPONENTS 
SURPLUS SALES OF NEBRASKA 
WATKINS-JOHNSON CO 
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VIDEO BUFFER 
GUARANTEES 0.99V/V GAIN 
OVER TEMP FOR $4.25 

■ 

Sharpest Video Images: 0.0170.03% Diff Phase/Gain 
Maxim’s new 180MHz MAX405 high-speed, precision buffer amplifier combines superior 

differential gain and phase with 650V/ps slew rate while operating from ±5V supplies. Gain is 
guaranteed to be greater than 0.99V/V over -40°C to +85°C, with loads as low as 50Q. The 
MAX405 comes in compact 8-pin DIP or SOIC packages and, unlike existing buffers, access to 
the inverting input allows accurate gain adjustment from 0.99 to 1.1 V/V. 

♦ 0.01° Differential Phase 
♦ 0.03% Differential Gain 
♦ 0.1% Nonlinearity Over Temp 
♦ 0.99 V/V Min Gain Over Temp 
♦ 0.01 Q Rout 
♦ Adjustable Gain 

Speed 
♦ 180MHz Bandwidth 
♦ 650V/US Slew Rate 
♦ 35ns Settling to 0.1% 

Drives Four 150Q Loads 
The MAX405, with a guaranteed 60mA continuous output current, directly drives a 50Q 

load to ±3V, or as many as four 150Q loads (four 75Q.back-terminated loads) to ±2.25V. 
The MAX405 is ideal as a 50Q and 75Q coaxial cable driver for NTSC, PAL or SECAM color 

video signals. 

FREE Video Design Guide 
Includes: ♦ Application Notes ♦ Data Sheets ♦ Cards For Free Samples 

Simply circle the reader response number, contact your Maxim representative or Maxim 
Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086, (408) 737-7600, 
FAX (408) 737-7194. 

yi/iyjxiyi/i 
Distributed by Arrow, Bell/Graham, Elmo, Hall-Mark, Nu Horizons, Pioneer, and Wyle. Authorized Maxim Representatives: Alabama. (205) 830-0498: Arizona. 
(602) 730-8093: California. (408) 248-5300, (619) 278-8021 . (714) 261-2123: (818) 704-1655; Colorado. (303) 799-3435; Connecticut, (203) 384-1112; Delaware. 
(609) 778-5353, Florida, (305) 426-4601. (407) 830-8444; Georgia. (404) 447-6124; Idaho. (503) 292-8840; Illinois, (708) 358-6622; Indiana. (317) 844-8462: Iowa, 
(319) 393-2232: Kansas. (816) 436-6445; Louisiana, (214) 238-7500: Maryland. (301) 644-5700: Massachusetts, (617) 329-3454; Michigan. (313) 583-1500: 
Minnesota, (612) 944-8545: Mississippi. (205) 830-0498; Missouri, (314) 839-0033, (816) 436-6445; Montana. (503) 292-8840; Nebraska, (816) 436-6445: Nevada. 
(408) 248-5300; New Hampshire, (617) 329-3454; New Jersey. (201 ) 428-0600, (609) 778-5353; New Mexico. (602) 730-8093; New York, (201 ) 428-0600, (607) 754-2171 ; 
N. Carolina. (919)851-0010; Ohio. (216)659-9224, (513)278-0714, (614)895-1447; Oklahoma, (214)238-7500; Oregon, (503)292-8840; E. Pennsylvania. (609) 778-5353; 
W Pennsylvania. (614)895-1447; S Carolina. (919)851-0010: Tennessee. (404)447-6124; Texas. (214)238-7500. (512)835-5822, (713) 789-2426; Utah. (801)561-5099: 
Virginia. (301)644-5700: Washington. (206)823-9535; W. Virginia. (513) 278-0714; Canada, (416) 238-0366, (613)225-5161, (604) 276-8735. (514)337-7540. 
’ 1000-up FOB USA, suggested resale Maxim is a registered trademark of Maxim Integrated Products © 1991 Maxim Integrated Products 



RF modules and hybrids 

MODULES AND 
HYBRIDS 
AMPLIFIERS 

HYBRID 
A G ELECTRONICS. A DIV OF HYBRIDS INTL, LTD. 
ADVANCED ANALOG 
ADVANCED MILLIWAVE LABS 
AEG CORP . TELEFUNKEN ELECTRONIC 
AEL DEFENSE CORP 
AIRTRON CORP 
AMPLIFONIX. INC 
ANALOG DEVICES 
ANALOG DEVICES INC . COMPUTER LABS DIVISION 
APPLIED SPECIALTIES. INC 
ARMATEK 
AVANTE K. INC 
AYDIN CORPORATION (WEST) 
AYDIN VECTOR DIV 
BECKMAN INDUSTRIAL CORP-
ELECTRONIC TECHNOLOGIES DIV 

CAIN FORLAW CO. 
CALIFORNIA AMPLIFIER. INC 
CALIFORNIA EASTERN LABORATORIES 
CALNET ELECTRONICS INC 
CASTLE MICROWAVE 
CELERITEK. INC 
COMLINEAR CORP. 
COMPONENT DISTRIBUTORS, INC. 
COUGAR COMPONENTS 
CTS CORP 
DATEL, INC. 
DAWN ELECTRONICS. INC 
ECM DEVICES 
ELECTRONIC RESOURCES INC 
FUSION ELECTRONICS. INC 
GENNUM CORPORATION 
Hl-Q CRYSTALS DIV 
HUGHES AIRCRAFT CO 
MICROELECTRONIC CIRCUITS DIV 

HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
HYBRIDS INTERNATIONAL. LTD 
I T S ELECTRONICS 
INTERNATIONAL SENSOR SYSTEMS. INC. 
JCA TECHNOLOGY INC 
L & M ENGINEERING SOUTH 
LECROY RESEARCH SYSTEMS 
LECTRONIC RESEARCH LABS 
LOCUS INC. 
M-TRON INDUSTRIES INC 
M.S. KENNEDY CORP 
M/A-COM PHI, INC. 
M/A-COM, INC 
MARCH MICROWAVE LTD. 
MERET INC 
MICRO HYBRIDS INC 
MICRO NETWORKS CO 
MICRO PRECISION TECH INC 
MICRONETICS INC 
MICROPHASE 
MICROWAVE MODULES & DEVICES 
MICROWAVE SOLUTIONS INC 
MICROWAVE TECHNOLOGY 
MILCOM INTL 
MITEQ, INC. 
MOTOROLA SEMICONDUCTORS 
MOTOROLA. INC . RF DEVICE DIVISION 
NARDA MICROWAVE CORP 
NATEL ENGINEERING CO- INC. 
NEC ELECTRONICS. INC 
OAKBURY COMPONENTS LTD 
OLEKTRON CORPORATION 
OMEGA MICROWAVE. INC 
OPAMP LABS INC 
OPTICAL ELECTRONICS INC 
OPTIMAX. INC 
PACIFIC MONOLITHICS 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PHOENIX MICROWAVE CORP 
PICO PRODUCTS. INC 
PLESSEY SEMICONDUCTORS 
Q-BIT CORPORATION 

RADAR TECH INC 
RDL, INC. 
REL LABS, INC 
REMEC 
RF COMPONENTS 
RHG ELECTRONICS LABORATORY - A M/A-COM CO. 
RICHARDSON ELECTRONICS. LTD 
SANDERS, MICROWAVE DIV. ECB 
SGS THOMSON MICROELECTRONICS 
SHASON MICROWAVE CORP 
SIEMENS COMPONENTS INC., SPECIAL PRODUCTS DIV 
SIPEX 
SURPLUS SALES OF NEBRASKA 
TAIYO YUDEN (USA) INC 
TE SYSTEMS 
TEKTRON MICRO ELECTRONICS INC. 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TONY CHAPMAN ELECTRONICS LTD. 
TRONTECH, INC. 
WATKINS-JOHNSON CO 

LOG 
ADVANCED ANALOG 
AEL DEFENSE CORP 
AIRTRON CORP 
AMERICAN MICROWAVE CORP 
ANALOG DEVICES 
ANALOG DEVICES INC- COMPUTER LABS DIVISION 
APPLIED SPECIALTIES. INC 
AVANTEK. INC. 
BURR-BROWN CORPORATION 
CAIN FORLAW CO 
CASTLE MICROWAVE 
CELERITEK. INC. 
EXIMIN TRADING CO . INC. 
FEI MICROWAVE 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LOG TECH. INC 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
M/A-COM, INC 
MARCH MICROWAVE LTD 
MARLOW ELECTRONICS LTD 
MICROPHASE 
MITEQ, INC. 
MOTOROLA. INC., RF DEVICE DIVISION 
NARDA MICROWAVE CORP. 
OAKBURY COMPONENTS LTD 
OMEGA MICROWAVE, INC 
OPTICAL ELECTRONICS INC. 
OPTIMAX. INC 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PLESSEY SEMICONDUCTORS 
RADAR TECH. INC 
REMEC 
RHG ELECTRONICS LABORATORY ■ A M/A-COM CO. 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
WESTERN MICROWAVE INC 

LIMITING 
AEL DEFENSE CORP 
ALPHA INDUSTRIES. INC 
AMPLIFONIX, INC 
APPLIED SPECIALTIES. INC 
AVANTEK. INC 
AYDIN CORPORATION (WEST) 
CALIFORNIA AMPLIFIER. INC 
CALOGIC CORP 
CASTLE MICROWAVE 
CELERITEK. INC 
COMPONENT DISTRIBUTORS, INC. 
COUGAR COMPONENTS 
ELECTRONIC RESOURCES INC 
EXIMIN TRADING CO . INC 
FEI MICROWAVE 
HEROTEK, INC 
JCA TECHNOLOGY INC 
LECTRONIC RESEARCH LABS 
LITTON SOLID STATE DIVISION 
LOG TECH. INC 
LUCAS ZETA 
LUCAS ZETA DIVISION. 
LUCAS AEROSPACE COMMUNICATIONS & 
ELECTRONICS 

M/A-COM, INC 

MARLOW ELECTRONICS LTD. 
MDF PRODUCTS INC. 
MICROWAVE SOLUTIONS INC 
MICROWAVE TECHNOLOGY 
MITEQ, INC. 
MOTOROLA. INC . RF DEVICE DIVISION 
MURATA ERIE 
NARDA MICROWAVE CORP. 
OLEKTRON CORP 
OMEGA MICROWAVE. INC 
OPAMP LABS INC 
OPTIMAX, INC 
PACIFIC MONOLITHICS 
PASCALL ELECTRONICS LTD 
PENSTOCK INC. 
PHOENIX MICROWAVE CORP 
PLESSEY SEMICONDUCTORS 
Q-BIT CORPORATION 
RADAR TECH. INC 
REMEC 
RHG ELECTRONICS LABORATORY - A M/A-COM CO 
TEKTRON MICRO ELECTRONICS INC 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TRANS-TECH, INC 
WATKINS-JOHNSON CO. 
WESTERN MICROWAVE INC. 

WIDEBAND OP AMP 
ADVANCED ANALOG 
ALPHA INDUSTRIES. INC. 
ANALOG DEVICES 
ANALOG DEVICES INC.. COMPUTER LABS DIVISION 
APEX MICROTECHNOLOGY 
APPLIED SPECIALTIES. INC 
AYDIN CORPORATION (WEST) 
BURR-BROWN CORPORATION 
CAIN FORLAW CO 
CALNET ELECTRONICS INC. 
CASTLE MICROWAVE 
COMLINEAR CORP. 
COMPONENT DISTRIBUTORS, INC. 
COMTRAN INTEGRATED SOFTWARE. 

DIV OF JENSEN TRANFORMERS. INC 
CTS CORP 
DATEL. INC. 
DAWN ELECTRONICS, INC. 
EXIMIN TRADING CO- INC. 
HUGHES AIRCRAFT CO. 
MICROELECTRONIC CIRCUITS DIV 

LECTRONIC RESEARCH LABS 
LOGIMETRICS. INC 
M.S. KENNEDY CORP 
MARCH MICROWAVE LTD. 
MATRIX SYSTEMS CORP 
MOTOROLA, INC., RF DEVICE DIVISION 
NEC ELECTRONICS. INC 
OLEKTRON CORPORATION 
OPAMP LABS INC 
OPTICAL ELECTRONICS INC 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PLESSEY SEMICONDUCTORS 
REL LABS. INC 
RICHARDSON ELECTRONICS. LTD. 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
SIPEX 
SURPLUS SALES OF NEBRASKA 
TEKTRON MICRO ELECTRONICS INC 
TELEDYNE MICROELECTRONICS 
TRANS TECH. INC 
TRIQUINT SEMICONDUCTOR INC 
VIEWSONICS 

VIDEO 
ADVANCED MILLI WAVE LABS 
AEG CORP , TELEFUNKEN ELECTRONIC 
ALLEN AVIONICS. INC 
ALPHA INDUSTRIES. INC 
ANALOG DEVICES 
ANALOG DEVICES INC.. COMPUTER LABS DIVISION 
APPLIED SPECIALTIES. INC 
APTRON LABORATORIES. INC. 
AVX CORP.. A KYOCERA GROUP COMPANY 
BURR-BROWN CORPORATION 
CALOGIC CORP 
CASTLE MICROWAVE 
COMLINEAR CORP. 
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8*8 VIDEO CROSSPOINT 
SWITCH WITH BUFFERS 
-ONLY $2.507CHANNEL 

Connects Any Input to Any Output 
Maxim's new MAX456 is the first monolithic 8x8 video crosspoint switch that routes standard video signals 

(NTSC, PAL, SECAM). With a digitally controlled 8x8 switch matrix, control logic, and eight 35MHz output buffers 
together in a 40-pin DIP or 44-pin PLCC, the MAX456 significantly reduces component count, board space and 
cost over discrete designs. Applications include video surveillance, imaging, visual automation, and video editing. 

MAX456 Eliminates Over 20 Components 
• Reduces Board Space up 

to 5X 

• Reduces Cost 5X Compared to 
Discrete Designs 

• Reduces Design and Layout 
Time 

• Reduces Stray Capacitances 

• Improves Reliability 

In a typical application, a single MAX456 replaces 8 MUXs, 
8 buffers. 6 logic ICs. and many passive components. In 
other applications, may replace over 64 switch ICs 

Build Larger Crosspoint Arrays 
Each MAX456 buffer output can be disabled under logic control. With three-state outputs, multiple MAX456s 

can be paralleled to form larger switch networks. 

• Eight Internal Buffers 
250V/^s Slew Rate 
35MHz Bandwidth 
Buffer Disable Saves Power 

• ± 5V Power Supplies 

• 80dB Off Isolation at 5MHz 

• 70dB Crosstalk at 5MHz 

• Serial or Parallel ̂ P Interface 

MAX456 and MAX457S Drive 75S2 Loads 
Maxim also offers the MAX457, a dual 70MHz unity gain stable video amplifier. The MAX456 teams up with the 

MAX457 to drive 759 loads efficiently. Special pricing is available for MAX456/MAX457 combination purchases. 

Call your Maxim representative or distributor today for applications information, data sheets, and free 
samples. Or, contact Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale. CA 94086, (408) 737-7600, 
FAX (408) 737-7194 

• MAX456CPL. $1998 1000-up 
FO B U.S A price. 

Distributed by Arrow, Bell/Graham, Elmo, Hall-Mark, Nu Horizons, Pioneer, and Wyle. Authorized Maxim Representatives: Alabama. (205) 830-0498; Arizona. 
(602) 730-8093: California. (408) 248-5300. (619) 278-8021 . (714) 261 -2123. (818) 704-1655; Colorado. (303) 799-3435; Connecticut. (203) 384-1112: Delaware. (609) 778-5353: 
Florida. (305) 426-4601 . (407) 830-8444; Georgia, (404) 447-6124; Idaho. (503) 292-8840; Illinois, (708) 358-6622; Indiana. (31 7) 844-8462; Iowa, (319) 393-2232; Kansas. 
(816)436-6445; Louisiana. (214) 238-7500; Maryland. (301)644-5700; Massachusetts. (617)329-3454; Michigan. (313)583-1500; Minnesota. (61 2) 944-8545; Mississippi. 
(205) 830-0498; Missouri, (314) 839-0033, (816) 436-6445; Montana, (503) 292-8840; Nebraska, (816) 436-6445; Nevada, (408) 248-5300; New Hampshire. (61 7) 329-3454; 
New Jersey. (201 ) 428-0600. (609) 778-5353; New Mexico. (602) 730-8093; New York, (201 ) 428-0600, (607) 754-21 71 : N. Carolina, (91 9) 851 -0010; Ohio, (216) 659-9224, 
(513)278-0714, (614) 895-1447; Oklahoma. (214)238-7500; Oregon, (503)292-8840; E. Pennsylvania. (609) 778-5353; W. Pennsylvania, (614)895-1447; S. Carolina, 
(919) 851 -0010; Tennessee, (404) 447-6124; Texas. (214) 238-7500. (512) 835-5822, (713) 789-2426; Utah, (801) 561 -5099: Virginia, (301) 644-5700; Washington, 
(206) 823-9535; W. Virginia, (513)278-0714; Canada. (416) 238-0366, (613) 225-5161 . (604) 276-8735, (514)337-7540. 

Maxim is a registered trademark of Maxim Integrated Products. © 199 1 Maxim Integrated Products. 



Because you’re 
thinking fast... Off-the-chart 
performance in a new 12-bit, 

15MSPS A/D This one breaks the 
74dB barrier. 
Yes, it really is possible 

to get more than 
74dB of “clean” 
dynamic range 
from a 12-bit 

converter. 
converter... 
without break¬ 
ing the laws of physics. 
The secret is in the track-and-

hold design. And that's where the 
CLC935 excels. So you get a 12-bit, 
15MSPS converter that has a 75dB 
SFSR (Spurious Free Signal Range) 
at 7.5MHz, a signal-to-noise 
ratio of 67dB out to 
Nyquist, 0.35 LSB 
differential non-lin¬ 
earity, and a 135MHz 
small-signal band¬ 
width. Now that’s 
a true performance 
breakthrough in 
an A/D. 
Before now, the 

only way you could 
get this performance 
was with large, expen¬ 
sive board designs. 
Now, it’s available in 
a 40-pin DIP that takes 
less than 2.3 square 
inches of board space. 
And only 5.2W of power. 
So if you’re bumping 

against A/D limits in radar, 
infrared and medical imaging, 
ultrasound, or instrumentation, 
call for details. Maybe the new »,
CLC935 can give your system yy 
off-the-chart performance too. 

_ % 
Comlinear 
Corporation 

Solutions with speed 

4800 Wheaton Drive 
Fort Collins, CO 80525 
(303) 226-0500 
1-800-776-0500 (USA) í 1991 Comlinear Corporation 



RF modules and hybrids 
COMPONENT DISTRIBUTORS. INC. 
DAWN ELECTRONICS. INC 
EON INSTRUMENTATION. INC 
EXIMIN TRADING CO . INC 
FEI MICROWAVE 
GENNUM CORPORATION 
HARRIS SEMICONDUCTOR 
M.S. KENNEDY CORP 
MATRIX SYSTEMS CORP 
MDF PRODUCTS INC 
MEGADYNE CORP 
MERET INC 
MICRO NETWORKS CO 
MICROPHASE 
MITEQ. INC. 
MOTOROLA. INC . RF DEVICE DIVISION 
MOUSER ELECTRONICS 
NARDA MICROWAVE CORP 
OLEKTRON CORPORATION 
OPAMP LABS INC. 
OPTICAL ELECTRONICS INC 
PENSTOCK INC 
PICO PRODUCTS. INC 
PLESSEY SEMICONDUCTORS 
RDL. INC 
REL LABS. INC 
RHG ELECTRONICS LABORATORY - A M/A-COM CO 
SILICONIX, INC. 
SIPEX 
TEKTRON MICRO ELECTRONICS INC 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TRANS TECH. INC. 
UHF ASSOCIATES 
VIEWSONICS 
WESTERN MICROWAVE INC. 

DETECTORS 
ADVANCED CONTROL COMPONENTS 
AEG CORP . TELEFUNKEN ELECTRONIC 
ALAN INDUSTRIES, INC. 
APPLIED SPECIALTIES. INC 
ARMATEK 
AVANTEK. INC 
CASTLE MICROWAVE 
COAXIAL COMPONENTS CORP 
COMPONENT DISTRIBUTORS, INC. 
EDO CORP / BARNES ENGINEERING DIV 
ELCOM SYSTEMS INC 
ELISRA ELECTRONIC SYSTEMS LTD 
EMC TECHNOLOGY. INC 
EXIMIN TRADING CO . INC 
FEI MICROWAVE 
HEROTEK. INC 
HUBER AND SUHNER AG 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
INNOWAVE 
JCA TECHNOLOGY INC 
JFW INDUSTRIES, INC. 
KDI/TRIANGLE ELECTRONICS. INC 
KRYTAR 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
M-TRON INDUSTRIES INC 
M/A-COM CONTROL COMPONENTS DIVISION 
M/A-COM. INC 
MARLOW ELECTRONICS LTD 
MERET INC 
MERRIMAC INDUSTRIES. INC 
METELICSCORP 
MICA MICROWAVE CORP 
MICRONETICS INC 
MICROPHASE 
MIDISCO 
MINI CIRCUITS 
NARDA MICROWAVE CORP 
NORSAL INDUSTRIES INC 
OLEKTRON CORP 
OPTICAL COATING LABORATORY. INC 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
QUAL TECH, DIV. OF FLEXCO MICROWAVE INC 
REMEC 
RHG ELECTRONICS LABORATORY - A M/A-COM CO 
RLC ELECTRONICS. INC 
ROBINSON LABS 
SAGE LABORATORIES. INC 
SEMICOA 

SHOKAI FAR EAST LTD. 
SURPLUS SALES OF NEBRASKA 
TAIYO YUDEN (USA) INC 
TALBOT TECHNOLOGY (T-TECH) CORP 
TELEDYNE MICROELECTRONICS 
TELONIC BERKELEY, INC. 
TOKIN AMERICA INC. 
TONY CHAPMAN ELECTRONICS LTD 
TRILITHIC, INC. 
WATKINS-JOHNSON CO 
WAVETEK MICROWAVE. INC 
WAVETEK RF PRODUCTS, INC. 
WESTERN MICROWAVE INC 

FILTERS 
CRYSTAL 

A & A ENGINEERING 
A.G. ELECTRONICS. A DIV OF HYBRIDS INTL. LTD 
ALPHA COMPONENTS. INC 
APPLIED SPECIALTIES. INC 
AVX CORP . A KYOCERA GROUP COMPANY 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS. INC. 
COMSTRON. 

DIVISION OF AEROFLEX LABORATORIES INC 

CRYSTAL TECHNOLOGY... 
Universal Solutions To Your Networking Needs. 

Our Surface Acoustic Wave Bandpass Filters present an 
attractive solution to filter problems in a wide range of applica¬ 
tions - in LANs, CATV, Satellite Receivers, Mobile and Cellular 
Telecommunications, Computer Work Stations, and Security 
Systems. Crystal Technology SAW filters provide superior 
selectivity in small, hermetically sealed packages, without the 
need for individually tuning each device. Custom designs can 
be tailored to your exact needs. 

Crystal Technology also offers a complete line of crystal, 
acousto-optic, and integrated-optic products. 

Crystal Technology, Inc. East Coast Sales Office 

1040 East Meadow Circle phone (6i7) 527-6589 
Palo Alto. California 94303 

„ Tel: (415)856-7911 
Fax: (415) 858-0944 

Crystal Technology, Inc. 
A Siemens Company 



Wavetek Components Deliver 
More than 20 years in the design and 
manufacture of high performance 
attenuators and fdters has led us to one 
important conclusion: There is no such 
thing as an unimportant component. 

Every RF and microwave compo¬ 
nent we make has the same dedication 

stones of all Wavetek components: 
miniature passive filters from 500 KHz 
to 4 GHz, programmable attenuators 
from DC to 3 GHz, standard and custom 
products. 

Today Wavetek filters and attenu¬ 
ators serve in a wide array of demand-

to quality and workmanship that our 
highest Military Standard products do. 
We know that not just something but 
someone depends on our products. 

ing applications in aerospace, defense, 
_communications, and test equipment 

^—industries. These industries count on 
us. So can you. Because we build every 

Not only do we design our compo¬ 
nents to exceed specified performance 
characteristics, we build them that way. 
Wavetek production processes are qual¬ 
ified to MIL-T-45208, with documented 
quality processes and procedures. 

Quality, reliability, performance 
and expeditious delivery are the corner¬ 

component knowing someone impor¬ 
tant relies on it. 

Find out how Wavetek RF and 
microwave components can deliver for 
you. Call 1-800-851-1202 today and 
request our free Wavetek RF & 
Microwave Components Catalog. 
Experience Wavetek delivery. 

Wavetek 



¡^modules and hybrids 
CRYSTEK CRYSTAL CORP 
DAJEM TECHNOLOGY CO. 
DAMON CORP./ELECTRONICS DIV 
EG&G FREQUENCY PRODUCTS. INC. 
ELECTR COM 
ESCO ASSOCIATES 
FOX ELECTRONICS 
FREQUENCY ELECTRONICS 
Hl-Q CRYSTALS DIV. 
HUGHES AIRCRAFT CO 
MICROELECTRONIC CIRCUITS DIV. 

HY-Q INTERNATIONAL (USA). INC. 
INTERNATIONAL CRYSTAL MANUFACTURING 

CO., INC. 
JABIL CIRCUITS WEST 
K C K AMERICA INC./ MITSUBISHI 
K S ELECTRONICS 
KDS AMERICA. A DAISHINKU CORPORATION 
KOLINKER INDUSTRIAL EQUIP. LTD 
KVG NORTH AMERICA, INC. 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
MCCOY ELECTRONICS CO. 
MICROSONICS INC. 
MORGAN MATROC, VERNITRON DIVISION 
MURATA ERIE 
NATIONAL ELECTRONICS 
OAKBURY COMPONENTS LTD 
PIEZO TECHNOLOGY. INC 
QUARTZTEK. INC 
RALTRON 
SAVOY ELECTRONICS. INC. 
SHOKAI FAR EAST LTD 
SIEMENS COMPONENTS INC.. SPECIAL PRODUCTS DIV. 
SOKOL CRYSTAL PRODUCTS INC. 
STANTEL COMPONENTS 
SURPLUS SALES OF NEBRASKA 
TAUBER-DREYER CORP 
TEMEX ELECTRONICS INC 
TEST EQUIPMENT CORP. 
THOMSON COMPONENTS AND TUBES CORPORATION 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 

SAW 
A.G. ELECTRONICS. A DIV. OF HYBRIDS INTL. LTD. 
ANDERSEN LABORATORIES 
APPLIED SPECIALTIES. INC. 
AT&T MICROELECTRONICS 
CASTLE MICROWAVE 
COM DEV 
CRYSTAL TECHNOLOGY INC. 
DAJEM TECHNOLOGY CO 
FOX ELECTRONICS 
FREQUENCY ELECTRONICS 
FUJITSU MICROELECTRONICS. Integrated Circuits Div. 
HAZELTINE CORP 
HI-0 CRYSTALS DIV. 
HUGHES AIRCRAFT CO 
MICROELECTRONIC CIRCUITS DIV. 

KDS AMERICA. A DAISHINKU CORPORATION 
LECTRONIC RESEARCH LABS 
MARCH MICROWAVE LTD 
MURATA ERIE 
OAKBURY COMPONENTS LTD 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PHONON CORP 
PICO PRODUCTS. INC. 
RF MONOLITHICS INC. 
SAWTEK INC. 
SHOKAI FAR EAST LTD. 
SIEMENS COMPONENTS INC., SPECIAL PRODUCTS DIV 
SOKOL CRYSTAL PRODUCTS INC 
STANTEL COMPONENTS 
TEST EQUIPMENT CORP. 
THOMSON-ICS CORPORATION 
TOKO AMERICA. INC 
TONY CHAPMAN ELECTRONICS LTD. 
TOSHIBA AMERICA. INC. 

LC 
ALDA ELECTRONICS. INC. 
ALLEN AVIONICS. INC. 
ALPHA COMPONENTS. INC 
ANATECH ELECTRONICS 
ANDERSEN LABORATORIES 
ANTHONY RF PRODUCTS, INC 

APOLLO MICROWAVES LTD. 
APPLIED RESEARCH PRODUCTS OF SERVO CORP 
OF AMERICA 

APPLIED SPECIALTIES. INC. 
AVX CORP . A KYOCERA GROUP COMPANY 
AVX LTD 
BIRD ELECTRONIC CORP. 
CAIN FORLAW CO 
CAPCON, INC. 
CAPTOR CORP 
CERAMIC DEVICES. INC. 
CHESTERFIELD PRODUCTS INC. 
CIR-Q-TEL MICROWAVE INC. 
COILCRAFT 
COMPONENT DISTRIBUTORS, INC. 
COMSTRON. 

DIVISION OF AEROFLEX LABORATORIES INC 
DADEN ASSOCIATES. INC. 
DAMON CORP./ELECTRONICS DIV. 
DIELECTRIC COMMUNICATIONS 
EG&G FREQUENCY PRODUCTS. INC. 
ELISRA ELECTRONIC SYSTEMS LTD 
EMINETICS 
ESC ELECTRONICS CORP 
ESCO ASSOCIATES 
FS Y MICROWAVE INC. 
GENISCO TECHNOLOGY CORP. 
Hl-Q CRYSTALS DIV. 
HUGHES AIRCRAFT CO. 
MICROELECTRONIC CIRCUITS DIV. 

HY-Q INTERNATIONAL (USA). INC. 
INTEGRATED MICROWAVE CORPORATION 
JABIL CIRCUITS WEST 
K & L MICROWAVE. INC. 
K S ELECTRONICS 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
L.C.R ELECTRONICS. INC 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV. OF VERNITRON CORP 
MARCH MICROWAVE LTD. 
MCCOY ELECTRONICS CO. 
MCH ASSOCIATES 
MICRO PRECISION TECH. INC. 
MICROPHASE 
MICROSONICS INC 
MICROWAVE FILTER CO.. INC 
MICROWAVE SOLUTIONS INC 
MURATA ERIE 
OAKBURY COMPONENTS LTD. 
PASCALL ELECTRONICS LTD. 
PENSTOCK INC 
PICO PRODUCTS, INC. 
PIEZO TECHNOLOGY, INC 
POLE/ZERO CORPORATION 
POWER DYNAMICS INC 
QUARTZTEK. INC. 
RALTRON 
RCD COMPONENTS INC. 
RDL, INC 
REACTEL. INC. 
REMEC 
RLC ELECTRONICS. INC 
SCHAFFNER EMC. INC. 
SHOKAI FAR EAST LTD. 
SOKOL CRYSTAL PRODUCTS INC 
STANTEL COMPONENTS 
SYNERGY MICROWAVE CORP 
TAIYO YUDEN (USA) INC 
TALBOT TECHNOLOGY (T-TECH) CORP 
TAUBER-DREYER CORP 
TDK CORP OF AMERICA 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TELEMET/GDC 
TELONIC BERKELEY, INC. 
TEMEX ELECTRONICS INC. 
TEST EQUIPMENT CORP 
TEXAS SPECTRUM ELECTRONICS INC 
THINCO DIV. OF HULL CORP 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TIME MICROWAVE 
TOKO AMERICA. INC 
TRI-MAG INC 
TRILITHIC, INC. 
TTE INC. 
UHF ASSOCIATES 
VANGUARD ELECTRONICS CO. 
VIEWSONICS 
WAVETEK RF PRODUCTS, INC. 

WESTERN MICROWAVE INC. 

ACTIVE 
ADVANCED ANALOG 
APPLIED SPECIALTIES. INC. 
COMPONENT DISTRIBUTORS, INC. 
CONTROL CONCEPTS CORP 
DAJEM TECHNOLOGY CO. 
DATEL, INC. 
EXIMIN TRADING CO., INC 
LECTRONIC RESEARCH LABS 
M-TRON INDUSTRIES INC. 
MCH ASSOCIATES 
MICRO HYBRIDS INC 
MICRO PRECISION TECH. INC. 
MICROSOURCE INC. 
MURATA ERIE 
OPAMP LABS 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 
TOKO AMERICA. INC 
TTE INC. 
VIEWSONICS 
XETRON CORP 

FREQUENCY 
MULTIPLIERS 

ALPHA INDUSTRIES. INC 
ANGHEL LABORATORIES. INC 
APPLIED RESEARCH PRODUCTS OF SERVO CORP 
OF AMERICA 

APPLIED SPECIALTIES. INC 
AVANTEK, INC. 
B AND J MARKETING 
BRIGHTLINE CORP 
BURR-BROWN CORPORATION 
CASTLE MICROWAVE 
COM DEV 
COMMUNICATION TECHNIQUES. INC 
COMPONENT DISTRIBUTORS, INC. 
CORVUS MICROWAVE. INC. 
DAJEM TECHNOLOGY CO 
ELECTRO RENT CORPORATION 
ELISRA ELECTRONIC SYSTEMS LTD 
EMF SYSTEMS INC 
EXIMIN TRADING CO.. INC 
FEI MICROWAVE 
FERRETEC, INC. 
FREQUENCY ELECTRONICS 
FREQUENCY SOURCES. INC. 
GREENRAY INDUSTRIES 
HARMON ELECTRONICS. INC 
HEROTEK. INC. 
HEWLETT-PACKARD. 
MICROWAVE SEMICONDUCTOR DIV 

K & L MICROWAVE. INC. 
KDI/TRIANGLE ELECTRONICS. INC 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV. OF VERNITRON CORP 
LUCAS ZETA 
LUCAS ZETA DIVISION. 
LUCAS AEROSPACE COMMUNICATIONS & 
ELECTRONICS 

LUCAS ZETA, INC. 
M/A-COM, INC 
MAGNUM MICROWAVE CORP. 
MARLOW ELECTRONICS LTD 
MERRIMAC INDUSTRIES. INC. 
MICRONICS TECHNOLOGY 
MICROSIGNALS. INC 
MINI CIRCUITS 
MITEQ, INC. 
OPTICAL ELECTRONICS INC. 
PACIFIC MONOLITHICS 
PASCALL ELECTRONICS LTD. 



A TRÆC AíICROMHVE 
Crystal Controlled Oscillators/Multipliers 

FREQUENCY RANGE: 60 MHz to 18 GHz (fixed) 
* Frequency set accuracy at room 

temperature: ±0.001% 
Frequency stability: ±0.003% 
Aging rate: ±0.0005% per year 
Power variation with temperature: ±2 dB 

Power supply: +15 VDC (other voltages optional) 
Load VSWR: 1.5:1 maximum 
Temperature Range: -55 to +85°C (to +125°C 

with degradation) 
Contact factory for other frequencies and/or 
power levels 

10 MILLIWATTS MINIMUM OUTPUT. 100 MILLIWATTS AND 1 WATT VERSIONS AT MANY FREQUENCIES. 

Frequency Multipliers 

These drop-in multipliers demonstrate our capability 
in miniature frequency multipliers. They incorporate 
both lumped element filter techniques and new 
processes for miniaturizing combline filters. 

#1 #2 
Output Frequency. 480 MHz 960 MHz 
Multiplication Factor. X4 X2 

Size (nominal). 1.6 x 0.8 x 0.4 in. 1.6 x 0.8 x 0.4 in. 

(41 x 20 x 10 mm) (41 x 20 x 10 mm) 
Input Power (nom.). +10 dBm +10 dBm 
Output Power (nom.). +5 dBm +5 dBm 

Harmonics/Spurs (all three models) -91 dBc. from 10 to 250 MHz 

-65 dBc. above 250 MHz 

#3 
11 GHz 
X11 

2.1 x 0.7 x 0.4 in. 

(53 x 18 x 10 mm) 
+10 dBm 

-7 dBm 

Flange Mount Micropuck® Isolators 
MODEL 
NUMBER 

FREQUENCY 
RANGE 
(GHz) 

BANDWIDTH 
% 

ISOLATION 
dB min 

INSERTION 
LOSS 

dB max 

VSWR 
max 

OPERATING 
TEMP 
■c 

PEAK 
POWER 
WATTS 

AVG 
POWER 
WATTS 

HEAT SINK 
TEMP 
X 

SIZE 
(INCHES NOMINAL) 

L W H 

F9’6101 40-80 10 20 0.5 1 25 54° to +95 50 7 95 62 x 375 x 21 

F9'9001 80 - 12 0 10 20 04 1 25 54° to +95° 50 5 95 50 x 25 x 18 

F9-2001 12 0 18 0 10 17 0.5 1 35 54° to +95° 50 .5 95 50 x 25 x 18 

F9A6141 37-43 FULLBAND 15 06 1 45 30° to +70° 50 7 70 62 x 375 x 21 

F9A9101* * 8 0 12 0 FULLBAND 16 0.7 1 45 54° to +95° 50 7 95 62 x 375 x 21 

F9A2201 •- 120 180 FULLBAND 17 0.7 1 50 55° to +100° 50 5 95 50 x 25 x 18 

SYNTHESIZERS 

MULTI-CHANNEL INDIRECT 
FREQUENCY SYNTHESIZER 

NARROWBAND DIRECT 
SYNTHESIZER 

Frequency. 

Step Size. 

Switching Speed. 

Frequency Accuracy. 

Phase Noise: 

10 KHz. -75 dBc/Hz 

100 KHz -90 dBc/Hz 

Size. 

.. 5-17 GHz. triple output 

. 2.5 MHz 

. 500 psec, typical 

. 2 ppm 

1 MHz. -120 dBc/Hz 

10 MHz. .. -120 dBc/Hz 

... 7.7 x 6.8 x 4.7 inches 

Power . +2 dBm ±2 dB 

Spurious. -70 dBc 

Harmonics . -15 dBc 

VSWR . 2:1 

Reference 

Output.. 100 MHz. +2 dBm. typical 

Power Dissipation . 43W 

Weight. 9 lbs. max. 

Frequency. S-Band. 1 GHz BW Power . +17 dBm typical 

Step Size . 1 MHz Spurious. -45 dBc 

Switching Speed. 250 psec, typical Harmonics. -20 dBc 

Frequency Accuracy . 20 ppm VSWR . 1.5:1 

Phase Noise: 

10 KHz -110 dBc/Hz 1 MHz 120 dBc/Hz 

100 KHz ... -110 dBc/Hz 10 MHz -122 dBc/Hz Power Dissipation . 57W 

Size . 6x8x35 inches Weight . 10 lbs, max. 

TRAK specializes in custom-designed products that meet exacting 
performance parameters. Contact TRAK Sales for further information 
on any of these or other new products. 
Call or write today for our catalog of high-quality RF and microwave 
components and subsystems. 

Specifications subject to change without notice. 

TRAK MICROWAVE CORP. Dept. R-1, 4726 Eisenhower Blvd. • Tampa. FL 33634-6391 • Phone 813-884-1411 • FAX 813-886-2794 • TELEX 52-827 
TRAK MICROWAVE LTD. Dept R-1. 3/4 Lindsay Court • Dundee Technology Park • Dundee, Scotland DD21TY • Phone 44-382-561509 • FAX 44-382-582643 



RF modules and hybrids 
PENSTOCK INC 
PULSAR MICROWAVE CORP 
RAYTHEON CO . MPTD 
RDL, INC 
REMEC 
SALISBURY ENGINEERING INC 
SHOKAI FAR EAST LTD 
STEINBRECHER CORP 
SYNERGY MICROWAVE CORP 
SYSTRON DONNER 
TALBOT TECHNOLOGY (T-TECH) CORP 
TECHTROL CYCLONETICS, INC 
TEKTRON MICRO ELECTRONICS INC 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TELEMET/GDC 
TELEMUS ELECTRONIC SYSTEMS INC 
TRAK MICROWAVE CORP. 
TRANS-TECH, INC 
VORTEX MICROWAVE CORP 
WATKINS-JOHNSON CO 
WENZEL ASSOCIATES. INC 
WILMANCO 

LIMITERS 
ADVANCED CONTROL COMPONENTS 
ALPHA INDUSTRIES. INC 
AMPLIFONIX. INC 
APPLIED SPECIALTIES. INC 
AVANTEK. INC 
CASTLE MICROWAVE 
COAXIAL COMPONENTS CORP 
COMPONENT DISTRIBUTORS. INC. 
COUGAR COMPONENTS 
DAJEM TECHNOLOGY CO 
ELISRA ELECTRONIC SYSTEMS LTD 
ESCO ASSOCIATES 
EXIMIN TRADING CO . INC 
FEI MICROWAVE 
FREQUENCY SOURCES. INC 
GENERAL MICROWAVE CORP 
HEROTEK. INC 
I T S ELECTRONICS 
IN NO WAVE 
KDI/TRIANGLE ELECTRONICS. INC 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUCAS ZETA 
M/A-COM CONTROL COMPONENTS DIVISION 
M/A-COM, INC 
MARLOW ELECTRONICS LTD 
MICA MICROWAVE CORP 
MICRO PRECISION TECH INC 
MICROPHASE 
MIDISCO 
MINI CIRCUITS 
NORSAL INDUSTRIES INC 
OAKBURY COMPONENTS LTD 
OPTIMAX. INC 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PHOENIX MICROWAVE CORP 
Q-BIT CORPORATION 
REMEC 
RHG ELECTRONICS LABORATORY - A M/A-COM CO 
RICHARDSON ELECTRONICS. LTD 
ROBINSON LABS 
SDI MICROWAVE INC 
SHOKAI FAR EAST LTD 
SYNERGY MICROWAVE CORP 
TEKTRON MICRO ELECTRONICS INC 
TELEDYNE MICROELECTRONICS 
TELEMET/GDC 
TRANS TECH. INC 
VORTEX MICROWAVE CORP 
WATKINS-JOHNSON CO 
WESTERN MICROWAVE INC 
WI-COMM ELECTRONICS INC 

MIXERS 
DIODE DOUBLE BALANCED 

ALPHA INDUSTRIES. INC 
AMERICAN MICROWAVE CORP 

ANAREN MICROWAVE INC 
APPLIED SPECIALTIES. INC 
AVANTEK. INC 
CAIN FORLAW CO 
CALOGIC CORP 
CASTLE MICROWAVE 
COMDEL 
COMPONENT DISTRIBUTORS. INC. 
CORVUS MICROWAVE. INC 
DAJEM TECHNOLOGY CO 
EATON CORP . COMPONENT & SEMICONDUCTOR 
EATON CORP . MICROWAVE PRODUCTS DIV 
ELCOM SYSTEMS INC 
ELISRA ELECTRONIC SYSTEMS LTD 
ESCO ASSOCIATES 
EXIMIN TRADING CO . INC 
FEI MICROWAVE 
HEWLETT-PACKARD CO 
JCA TECHNOLOGY INC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUCAS WEINSCHELL 
M/A-COM CONTROL COMPONENTS DIVISION 
M/A-COM. INC 
MAGNUM MICROWAVE CORP. 
MARCH MICROWAVE LTD 
MARLOW ELECTRONICS LTD 
MATCOM. INC 
MERRIMAC INDUSTRIES. INC 
MICRO PRECISION TECH INC 
MICROSIGNALS. INC 
MIDISCO 
MINI CIRCUITS 
MITEQ, INC. 
NARDA MICROWAVE CORP 
NORSAL INDUSTRIES INC 
PACIFIC MONOLITHICS 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PULSAR MICROWAVE CORP 
QUAL-TECH. DIV OF FLEXCO MICROWAVE INC 
RF PRIME 
RHG ELECTRONICS LABORATORY - A M/A-COM CO 
ROBINSON LABS 
SHOKAI FAR EAST LTD 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP 
SYSTRON DONNER CORP . MICROWAVE DIV 
TELE-TECH CORP. 

• SSB/lmage Reject Mixers • QPSK 
Mod/Demod • 360° Phase Comparators • 
Phase Shifters • Frequency Discriminators 
• Beamformers • l&Q Assemblies 

2050 Fairway Drive 
P.O. Box 790 • Bozeman, MT 59715 

Phone: 406-586-0291 
Fax: 406-587-0653 

TELEDYNE MICROELECTRONICS 
TIME MICROWAVE 
TRANS TECH. INC 
VARI-L COMPANY. INC 
VORTEX MICROWAVE CORP 
WATKINS-JOHNSON CO 
WENZEL ASSOCIATES. INC 
WESTERN MICROWAVE INC 

IMAGE REJECT 
ADVANCED MILLIWAVE LABS 
ANAREN MICROWAVE INC 
APPLIED SPECIALTIES. INC 
CAIN FORLAW CO 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS, INC. 
CORVUS MICROWAVE. INC 

DAJEM TECHNOLOGY CO 
ELISRA ELECTRONIC SYSTEMS LTD 
ESCO ASSOCIATES 
L & M ENGINEERING SOUTH 
LOCUS INC 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
M/A-COM CONTROL COMPONENTS DIVISION 
M/A-COM, INC 
MAGNUM MICROWAVE CORP. 
MAXTECH, INC. 
MERRIMAC INDUSTRIES. INC 
MICROSIGNALS. INC 
MITEQ, INC. 
NARDA MICROWAVE CORP 
NORSAL INDUSTRIES INC 
PACIFIC MONOLITHICS 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PULSAR MICROWAVE CORP 
QUAL-TECH. DIV OF FLEXCO MICROWAVE INC 
RHG ELECTRONICS LABORATORY - A M/A-COM CO 
ROBINSON LABS 
SHOKAI FAR EAST LTD 
SYNERGY MICROWAVE CORP 
SYSTRON DONNER CORP . MICROWAVE DIV 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TIME MICROWAVE 
TRM INC. 
VARI-L COMPANY. INC 
VENTRONICS MICROWAVE CORP 
VORTEX MICROWAVE CORP 
WATKINS-JOHNSON CO 
WESTERN MICROWAVE INC 

MODULATORS 
AM 

AMERICAN MICROWAVE CORP 
APPLIED SPECIALTIES. INC 
COMPONENT DISTRIBUTORS, INC. 
CORVUS MICROWAVE. INC 
CRYSTAL TECHNOLOGY INC. 
DIGITAL RF SOLUTIONS 
ELISRA ELECTRONIC SYSTEMS LTD. 
HARRIS SEMICONDUCTOR 
JCA TECHNOLOGY INC 
KDI/TRIANGLE ELECTRONICS. INC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
M/A-COM CONTROL COMPONENTS DIVISION 
MERRIMAC INDUSTRIES. INC 
MINI CIRCUITS 
NORSAL INDUSTRIES INC 
OLEKTRON CORP 
PACIFIC MONOLITHICS 
PENSTOCK INC 
PULSAR MICROWAVE CORP 
QUAL-TECH. DIV OF FLEXCO MICROWAVE INC 
SHOKAI FAR EAST LTD 
SYNERGY MICROWAVE CORP 
SYSTRON DONNER CORP . MICROWAVE DIV. 
TALBOT TECHNOLOGY (T-TECH) CORP 
TELEMET/GDC 
TEST EQUIPMENT CORP 
UHF ASSOCIATES 
VORTEX MICROWAVE CORP 

FM/PM 

APPLIED SPECIALTIES. INC 
AYDIN VECTOR DIV. 
COMMUNICATION TECHNIQUES. INC 
COMPONENT DISTRIBUTORS, INC. 
CORVUS MICROWAVE. INC 
CRYSTAL TECHNOLOGY INC. 
DIGITAL RF SOLUTIONS 
ELISRA ELECTRONIC SYSTEMS LTD 
EON INSTRUMENTATION. INC 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUFF RESEARCH 
M-TRON INDUSTRIES INC 
MERRIMAC INDUSTRIES. INC 
MINI CIRCUITS 
MITEQ, INC. 
NORSAL INDUSTRIES INC 

RF Design 33 



BOOK SERIES... 

ANNOUNCING... 

RF DESIGNS’ POWER AMPLIFIER HANDBOOK 

The Power Amplifier Handbook contains 80 
pages of our best and most helpful articles, 
on power amplifier design and application. 
Compiled and bound, these articles come 
directly from the pages of RF Design maga¬ 
zine, and are written by noted authorities on 
power amplifier technology. 

These practical articles will bring new engi¬ 
neers up to speed on the principals behind 
power amplification technology, and the ad¬ 
vanced technology articles and application 
notes will help even the most experienced 
engineers improve system performance. 

Order a copy for yourself, your friends, and 
your library today. Supplies are limited. 

INTERESTED IN OUR OSCILLATOR HANDBOOK, OUR FILTER APPLICATION HANDBOOK, OUR FILTER 
DESIGN HANDBOOK, AND THE NEW POWER AMPLIFIER HANDBOOK? ORDER A COMPLETE SET 
OF ALL 4 HANDBOOKS (AN $84.95 VALUE) FOR $69.95 PLUS $5 SHIPPING, WHILE SUPPLIES LAST! 

COUPON COUPON 

Yes, ship me all (QTY) _ sets of the 4 different Handbooks, at $69.00 per set, plus $5* postage, per set. 

Yes, ship me (QTY) _ sets of the Power Amplifier Handbook, at $24.95 per handbook, plus $3* total postage. 

•non US orders, please double shipping charges 

) Bill my company ..signed PO enclosed. $ amount 

) Check enclosed. ..payable to RF Design. $ amount 

) MC ) Visa ) Amex exp. date 

Card # _ signature _ 

Ship to: Name _ Company_ 

Address_ ms _ 

City _ State _ Zip_ 

Te I e p h o n e_ 

Mail order to: RF Design, Circulation Dept., 6300 S. Syracuse Way, #650, Englewood, CO 80111, 
or call 303/220-0600 TODAY! 



RF modules and hybrids 
OLEKTRON CORP 
PENSTOCK INC 
PULSAR MICROWAVE CORP 
Q-TECH CORP 
QUAL-TECH, DIV OF FLEXCO MICROWAVE INC 
QUALCOMM. INC.. VLSI Products Division 
RF PLASMA PRODUCTS 
RHG ELECTRONICS LABORATORY - A M/A-COM CO 
SHOKAI FAR EAST LTD. 
TEKTRON MICRO ELECTRONICS INC 
TEST EQUIPMENT CORP 
UHF ASSOCIATES 
WILMANCO 

FSK 
ACCSYS TECHNOLOGY. INC 
ADVANCED COMMUNICATIONS SYSTEMS. INC. 
APPLIED SPECIALTIES. INC 
AYDIN VECTOR DIV. 
CASTLE MICROWAVE 

COMPONENT DISTRIBUTORS, INC. 
CORVUS MICROWAVE. INC 
DIGITAL RF SOLUTIONS 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
M-TRON INDUSTRIES INC 
M/A-COM CONTROL COMPONENTS DIVISION 
MERRIMAC INDUSTRIES. INC 
NORSAL INDUSTRIES INC 
OAKBURY COMPONENTS LTD 
OLEKTRON CORP 
PACIFIC MONOLITHICS 
PENSTOCK INC 
PULSAR MICROWAVE CORP. 
QUALCOMM. INC., VLSI Products Division 
RHG ELECTRONICS LABORATORY - A M/A-COM CO 
SHOKAI FAR EAST LTD 
SYNERGY MICROWAVE CORP 
TEKTRON MICRO ELECTRONICS INC 
TELEMET/GDC 
VORTEX MICROWAVE CORP. 

QPSK 
ADVANCED COMMUNICATIONS SYSTEMS. INC 
ANAREN MICROWAVE INC 
APPLIED SPECIALTIES. INC 
CAIN FORLAW CO 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS, INC. 
CORVUS MICROWAVE. INC 
DIGITAL RF SOLUTIONS 
ELISRA ELECTRONIC SYSTEMS LTD 
EXIMIN TRADING CO . INC 
KDI/TRIANGLE ELECTRONICS. INC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
MAGNUM MICROWAVE CORP. 
MARLOW ELECTRONICS LTD 
MERRIMAC INDUSTRIES. INC 
MICROSIGNALS. INC 
MINI CIRCUITS 

QUARTZ SCIENTIFIC 
K V G - QUARTZ AT ITS BEST 

KVG Products. To solve your frequency 
control problems with crystals! 
Quartz crystals. 800 KHz - 300 MHz. 

High temperature stability. 
Resistance to shock and vibration. 

Crystal filters. 400 KHz - 200 MHz. 
Discrete and monolithic. Crystal oscillators. 

OCXO. <±5xl 08; - 25... + 70 °C, 
PXO/VCXO. 3 KHz - 300 MHz; 

DTCXO. 100 KHz - 17 MHz. 
Low power consumption 

in small cases. 

interest to you, we will 
supply all the informa" 

tion you need. 

KVG -Selected M|| 
to be the best.^ 

MADE IN GERMANY 

KVG GmbH P.O.Box 61, 
D-6924 Neckarbischofsheim, Federal Republic of Germany 
Phone 07263/648 0, Telefax 07263/6196 

KVG North America Inc. 
2240 Woolbright Rd, Suite 320 , Boynton Beach, FL. 33426-6325 

Phone (407) 734-9007, Fax (407) 734-9008 
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ANNOUNCING... 

RF DESIGNS’ FILTER HANDBOOKS 

Each handbook contains 80 compiled 
pages of our best (and most requested) 
articles on Filter Design, and Filter Appli¬ 
cations. These Filter articles and tutorials 
come directly from the pages of RF 
Design magazine, and are written by 
experts from across the RF industry. Each 
Handbook is filled with articles that tar¬ 
get every level of design experience and 
application. ..articles which will bring new 
engineers up to speed quickly on Filter 
basics.. .as well as articles that will teach 
experienced engineers how to maximize 
Filter performance at the most complex 
level. 

Use the handy coupon below, or simply call your order into 
our Circulation department @ 303/220-0600. 

- COUPON - COUPON -

Yes, ship me (QTY) _ sets of Filter Handbooks Volumes I, II, at $45.00 plus $5 postage.* 

Yes, ship me (QTY) _ Filter Applications Handbooks, Volume I, ONLY at $25.00 plus $3 postage.* 

Yes, ship me (QTY) _ Filter Design Handbooks, Volume II, ONLY at $25.00 plus $3 postage* 

‘non U.S orders please double shipping charges. 

( ) Bill my company.. .signed PO enclosed. Amount_ 

( ) Check enclosed. ..payable to RF Design. Amount _ 

Bill my: ( ) MC ( ) Visa ( ) Amex exp. date _ 

card # _ signature _ 

Ship to: Name _ Company_ 

Address_ ms _ 

City _ State _ Zip_ 

Telephone _ 

Mail order to: RF Design, Circulation Dept., 6300 S. Syracuse Way, #650, Englewood, CO 80111, 
or call 303/220-0600 TODAY! 



RF modules and hybrids 
MITEQ, INC. 
NEC ELECTRONICS. INC 
NORSAL INDUSTRIES INC 
OLEKTRON CORP 
PACIFIC MONOLITHICS 
PENSTOCK INC 
PULSAR MICROWAVE CORP 
QUALCOMM, INC., VLSI Products Division 
RHG ELECTRONICS LABORATORY - A M/A-COM CO. 
SHOKAI FAR EAST LTD 
SYNERGY MICROWAVE CORP 
TEKTRON MICRO ELECTRONICS INC 
TELE-TECH CORP. 
TELEMET/GDC 
VENTRONICS MICROWAVE CORP 
VORTEX MICROWAVE CORP 
WATKINS-JOHNSON CO 

PULSE 
AMERICAN MICROWAVE CORP 
ANDERSEN LABORATORIES 
CATEL TELECOMMUNICATIONS 
COMPONENT DISTRIBUTORS, INC. 
DIGITAL RF SOLUTIONS 
ECM DEVICES 
FEI MICROWAVE 
GENERAL MICROWAVE CORP 
KDI/TRIANGLE ELECTRONICS. INC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
M-TRON INDUSTRIES INC 
M/A-COM CONTROL COMPONENTS DIVISION 
MAXWELL LABS 
MERRIMAC INDUSTRIES. INC 
MOUSER ELECTRONICS 
NORSAL INDUSTRIES INC 
OLEKTRON CORP 
QUALCOMM, INC., VLSI Products Division 
RHG ELECTRONICS LABORATORY - A M/A-COM CO 
SHOKAI FAR EAST LTD 
TEKTRON MICRO ELECTRONICS INC 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TEST EQUIPMENT CORP 
VENTRONICS MICROWAVE CORP 
VITRO SERVICES CORP. 
WAVETEK MICROWAVE. INC. 
WAVETEK RF PRODUCTS, INC. 
WILMANCO 

NOISE SOURCES 
CAIN FORLAW CO. 
CALNET ELECTRONICS INC 
DENSITRON MICROWAVE LIMITED 
DORADO COMPANY 
EATON CORP . COMPONENT & SEMICONDUCTOR 
EATON CORP . ELECTRONICS INSTRUMENTATION DIV. 
ELECTRO RENT CORPORATION 
ELISRA ELECTRONIC SYSTEMS LTD 
EXIMIN TRADING CO . INC 
HEWLETT-PACKARD CO 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV. 
LECTRONIC RESEARCH LABS 
MARCH MICROWAVE LTD. 
MARLOW ELECTRONICS LTD 
MAURY MICROWAVE CORP 
MDF PRODUCTS INC 
MICRO - NOW INSTRUMENT CO INC 
MICRONETICS INC 
MICROWAVE DIODE CORP 
NOISE COM INC. 
OPTICAL ELECTRONICS INC 
PASCALL ELECTRONICS LTD. 
PIEZO ELECTRIC PRODUCTS INC 
Q-BIT CORPORATION 
RICHARDSON ELECTRONICS. LTD 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
TEKTRON MICRO ELECTRONICS INC 
TEST EQUIPMENT CORP 
WAVETEK MICROWAVE. INC 

OSCILLATORS 
CRYSTAL 

A.G. ELECTRONICS. A DIV OF HYBRIDS INTL. LTD 
A.R.F. PRODUCTS. INC 
ANDERSON ELECTRONICS, INC. 
APPLIED SPECIALTIES. INC 
AT&T MICROELECTRONICS 
AUSTRON INC 
AVX CORP . A KYOCERA GROUP COMPANY 
BAND J MARKETING 
BALL. EFRATOM DIVISION 

BERKELEY NUCLEONICS CORP 
BLILEY ELECTRIC CO 
BOMAR CRYSTAL CO 
BRIGHTLINE CORP 
CAL CRYSTAL LAB. INC./COMCLOK, INC 
CHAMPION TECHNOLOGIES. INC 
CINOX CORP 
COMMUNICATION TECHNIQUES. INC 
COMPONENT DISTRIBUTORS. INC. 
COMSTRON. 

DIVISION OF AEROFLEX LABORATORIES INC 

From the first discussion about your specs, through prototype 
design, testing, fine tuning and full-scale production, Toyocom is 
devoted to developing a completely reliable solution for your 
computer application - one that delivers maximum performance 
at a minimal price. 

Our crystal clock oscillators offer performance you would 
typically associate with customization, at standard prices. Our 
TCO-700 series performs to the most exacting specs: 

• TTL output levels to 100 MHz. 
• CMOS output levels to 70 MHz. 
• Full ( 14-pin) and half-size (8-pin) models. 
• Tri-state output feature. 
Let us develop a reliable solution for your computer 

applications. Contact TOYOCOM, 617 E. Golf Road, Arlington 
Heights, IL 60005. 

Phone Toll-Free today l'ßOO'TOYOCOM 

TOYOCOM 
TIMING IS EVERYTHING 
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Need Clock Oscillators 
or Crystals? 
Think 800-333-9825 

CONNOR-WINFIELD CORP. 

Quartz Crystals 
50 Khz to 200 Mhz 

TTL Clock Oscillators 
250 Khz to 70 Mhz 

HCMQS Clock Oscillators 
3.50 Mhz to 50 Mhz 

TTL and HCMOS Half Size and Surface Mount also available on request 

Fast Service -
3 weeks or less 

Special frequencies 
our speciality 

CAL CRYSTAL LAB, INC. • COMCLOK, INC. 
1 142 No. Gilbert, Anaheim. CA 92801 • FAX 714-491-9825 

Connor-Winfield Corp. 
1865 Seimarten Road 

Aurora, IL 60505 
PH: 708-851-4722 
Fax: 708-851-5040 

Wide range of Frequency Control 
Products 

• ECL Clocks to 500MHz 
• CMOS Clocks to 200MHz 
• ECL VCXO’s for Sonnet 
Applications 

• CMOS VCXO’s to 90MHz 
• Sinewave crystal oscillators 
100Hz-500MHz 

• Surface mount CMOS clocks 
to 70M w/tri-state gating 

• Industrial and Mil temp 
ranges available 

TCXO’s in DIP packages 

ALL Logic Families 
available in 4- or 14-pi 
DIP .5"x.8"x.375" 

SPECIFICATIONS 
Voltage stability: Vcc ± 5%, A F 

< 1PPM 
Vcc ± 10%. A F 
< 12PM 

Aging: 5 PPM first year; 2PPM per year 
thereafter 

Frequency Adj.: Control voltage in 
range of 9 to 5V (variable capacitor 
optional) 

TEMPERATURF 
STABILITY 

FREQUENCIES 
AVAILABLE 

0° - + 50°C, ± 2PPM 

OSCILLATEK 
0° - + 50°C, ±5PPM 

A|DOVER) TECHNOLOGIES COMPANY 

620 N. Lindenwood Drive • Olathe. Kansas 66062 
FAX: (913) 829-3505 • TELEX: 437045 
Phone: (913) 829-1777 

0° - + 70°C, ± 5PPM 

-30° - + 70°C,±10PPM 

-30° -+ 85°C,± 15PPM 

TTL = 1 KHz to 32MHz 

‘CMOS = 1 KHz to 
10MHz 

ECL = 4MHzto 
32MHz 

SINE = 4MHz to 
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CRYSTEK CRYSTAL CORP 
CTS CORP 
CTS CORP /KNIGHTS DIV 
DALE ELECTRONICS. INC 
DAMON CORP./ELECTRONICS DIV 
EG&G FREQUENCY PRODUCTS. INC 
ELECTRONIC RESEARCH CO 
ELISRA ELECTRONIC SYSTEMS LTD 
EMF SYSTEMS INC 
EPSON AMERICA INC . COMPONENT SALES 
ERBTEC ENGINEERING INC 
ESCO ASSOCIATES 
EXIMIN TRADING CO . INC. 
FOX ELECTRONICS 
FREQUENCY AND TIME SYSTEMS, INC. 
FREQUENCY ELECTRONICS 
FREQUENCY SOURCES. INC 
FTS/AUSTRON 
GREENRAY INDUSTRIES 
HUGHES AIRCRAFT CO 
MICROELECTRONIC CIRCUITS DIV 

HY-Q INTERNATIONAL (USA) 
HYBRIDS INTERNATIONAL. LTD 
INTERNATIONAL CRYSTAL MANUFACTURING 
CO., INC. 
JABIL CIRCUITS WEST 
K C K AMERICA INC / MITSUBISHI 
K S ELECTRONICS 
KDI/TRIANGLE ELECTRONICS. INC 
KDS AMERICA. A DAISHINKU CORPORATION 
KOLINKER INDUSTRIAL EQUIP LTD 
KVG NORTH AMERICA, INC. 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LUCAS ZETA DIVISION. 
LUCAS AEROSPACE COMMUNICATIONS & 
ELECTRONICS 

LUCAS ZETA. INC 
LUFF RESEARCH 
M F ELECTRONICS CORP 
M-TRON INDUSTRIES INC 
MARLOW ELECTRONICS LTD 
MATEC CORP/VALPEY-FISHER CORP 
MCCOY ELECTRONICS CO 
MICRO CRYSTAL DIV /SMH 
MICROSONICS INC 
MITEQ. INC. 

1991/1992 Directory 



Murata Erie Crystal Oscillators... 
...Frequency Stability You Can Count On. 

Murata Erie offers a comprehensive line of crystal oscillators 
in both standard and custom configurations to meet the most 
exacting specifications. These products are backed by over 
40 years of experience in supplying the industry with high 
quality crystal-based products that feature quality, flexibility 
and competitive pricing. 
Murata Erie provides extremely capable customer assist¬ 

ance in defining oscillator parameters that will meet the most 
critical applications requirements, allowing us to take your 
project from the initial concept through to the finished 
package. This Murata Erie-customer partnership assures 
unique and efficient solutions to oscillator application and 
production requirements. 

Digitally Compensated Crystal Oscillators (DCXO’s) Temperature Compensated Crystal Oscillators (TCXO’s) 
Murata Erie offers a complete 

line of digitally compensated 
crystal oscillators covering the 
frequency range from 100KHz to 
25MHz in both standard and 
miniature packages. These units 

Murata Erie has the frequency 
control industry’s broadest line of 
temperature compensated crystal 
oscillators. A wide variety of package 
configurations, covering the frequency 
range from 500KHz to 500MHz, are 

offer exceptionally high stability com¬ offered to meet the requirements of both low 
bined with economical cost and low power consumption. The 
small size and light weight of these DXCO’s makes them 
ideal for use in portable equipment and airborne equipment. 

cost commercial applications and the most stringent com¬ 
munications and industrial applications. For military appli¬ 
cations, the TXCO’s can be designed to meet MIL-0-55310. 

Voltage Controlled Crystal Oscillators (VCXO’s) 
Voltage controlled crystal oscillators are 

a very important component in the broad 
Murata Erie line. They cover the frequency 
range from 500KHz to 125MHz and are 
available in a variety of configurations 
including those designed for low cost 

Ovenized Crystal Oscillators (OCXO’s) 
A wide selection of high stability 

ovenized crystal oscillators is included 
in the Murata Erie line. These oscilla¬ 
tors cover the frequency range of 
500KHZ to 400MHz and are available 
in a wide selection of package configura¬ 

requirements. Both standard and miniature packages are 
included in the line. 

tions including miniature. Low power consumption 
units and low phase noise units are also included in the line. 

ECL Compatible Crystal Oscillators 
ECL compatible crystal oscillators at 

frequencies up to 600MHz are offered 
in 14 pin DIP resistance welded pack¬ 
ages. These oscillators are also com¬ 
patible with 100K logic outputs and have 

a temperature stability of 50 to 100ppm over 
the temperature range of 0°C to 70°C. Complementary 
outputs are standard while single output, voltage controlled 
units are optionally available. A sine wave output is also 
optionally available. These ECL compatible oscillators are 
designed for high resolution graphics, microprocessor clock 
and communications applications. 

State College Operations 
1900 W. College Avenue 
State College, PA 16801 
Tel: 814-237-1431 
Panafax: 814-237-2748 

MURATA ERIE NORTH AMERICA 



MOXO 
Miniature Oren Controlled 
Crystal Oscillator 

Frequency Range: 
8-20 MHz 

Frequency Stability: 
± 1 X 10’ 7in temp range 

Operating Temp. Range: 
00 to + 50°C 
(optional -20°C to +70°C) 

Aging Short Term Stability: 
8x 10' 10 at 1 Sec 

Long Term Stability: 
< 1 X 10‘6/year 
Warm Up: 
< 20 seconds to ± 1 x10’ 7

Input Voltage: 15 V ±5°/o 
5 V (TTL) 

Input Power: 
< 0.5 W During Warm-up 
0.38 W Stabilized at Room-
Temp. 

Size: 1.26" x 1.26" x 0.7" 

ocxo 
Oren Controlled 
Crystal Oscillator 

Frequency Range: 
to 50 MHz 

Short Term Stabilities: 
up to 5 x 10* 12 (1 sec) 

Warm-Up Time: 
As low as 1 min 

Temperature Stability: 
±5x10- 10

(0°to +50°C) 
Low Aging Rate: 
<5x10- "/Day 

Low Noise: 
< -157 dBc@ 
10 kHz Offset 

Low Vibration 
Sensitivity: 
3x10- 10/g 

Temperature Range: 
-55° to + 120°C 

TCXO 
Temperature Controlled 
Crystal Oscillator 

Frequency Range: 
0.02 Hz to 20 MHz 

Frequency Stability: 
±0.8 PPM 
(-40° to +85°C) 

Aging: ±1.0 PPM/yr 
typ. 

Supply Voltage: 
2 to 15Vdc 

Supply Current: 
As low as 1.0 mA 

Size: 
Standard: 

1.5" x 1.5" x 0.5" 
As small as: 
0.960" x 0.5" x 0.2" 

Output Waveform: 
TTL (optionally Sine) =W1L At TFL The Quality Is Crystal Clear. Time & Frequency Ltd. 

Only RALTRON has it all. RfiLTilTI 

exo 
Crystal Clock 
Oscillator 

Frequency Range: 
TTL: 10 Hz to 100 MHz 
C-MOS: 1 Hz to 5 MHz 
ECL:5MHzto 500 MHz 
Sinewave: 1 Hz-1 GHz 

Frequency Stability: 
Typ. ± 50 PPM ( - 200 
to + 70°C, Industrial) 
Typ. ±50 PPM (-55° 
to + 125°C, Military) 
Upto ±10 PPM 
available ( - 20° to + 70°C) 

Aging: 
± 10 PPM/yr (Industrial) 
± 5 PPM/yr (Military) 

Outputs: TTL, C-MOS, 
ECL, Sinewave 

Packages: TO-5, TO-8, 
DIP, Hermetically 
Sealed Metal Case 

RALTRON ELECTRONICS CORR 
2315 NW 107th Avenue, Miami, Florida 33172 
(305)593-6033 Fax (305) 594-3973 Telex 441588 RALSENUI 



¡^modules and hybrids 
MOUSER ELECTRONICS 
MURATA ERIE 
NARDA MICROWAVE CORP 
NATIONAL ELECTRONICS 
NEL FREQUENCY CONTROLS. INC 
OAKBURY COMPONENTS LTD 
OSCILLATEK, A DIV. OF TECHNOLOGIES COM¬ 
PANY 
OVENAIRE/McCOY 
PIEZO CRYSTAL CO . INC 
PIEZO TECHNOLOGY. INC 
PLETRONICS. INC 
Q-TECH CORP 
RALTRON 
RDL. INC. 
REEVES - HOFFMAN 
RFD. INC 
SARONIX 
SAVOY ELECTRONICS. INC 
SEIKO INSTRUMENTS INC 
SHOKAI FAR EAST LTD 
SIGMOTEK INTL CORP 
SOKOL CRYSTAL PRODUCTS INC 
SPECTRUM CONTROL. INC 
SPECTRUM TECHNOLOGY INC 
STANDARD COMMUNICATIONS 
STANDARD CRYSTAL CORPORATION 
STANTEL COMPONENTS 
STATEK CORP 
SURPLUS SALES OF NEBRASKA 
TAUBER-DREYER CORP 
TDK CORP OF AMERICA 
TECHTROL CYCLONETICS, INC. 
TEMEX ELECTRONICS INC 
TEST EQUIPMENT CORP 
THOMSON COMPONENTS AND TUBES CORPORATION 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TOYOCOM 
TRAK MICROWAVE CORP. 
U.S. CRYSTAL 
VALPEY FISHER CORP 
VECTRON LABORATORIES INC 
VIEWSONICS 
WENZEL ASSOCIATES. INC 
WILMANCO 

CLOCK 
A.G. ELECTRONICS. A DIV OF HYBRIDS INTL. LTD 
ANDERSEN LABORATORIES 
ANDERSON ELECTRONICS. INC. 
APPLIED SPECIALTIES. INC 
AT&T MICROELECTRONICS 
AVX CORP . A KYOCERA GROUP COMPANY 
AVX LTD 
BALL. EFRATOM DIVISION 
BERKELEY NUCLEONICS CORP 
BLILEY ELECTRIC CO 
BOMAR CRYSTAL CO 
CAL CRYSTAL LAB, INC./COMCLOK, INC. 
CHAMPION TECHNOLOGIES. INC 
COMPONENT DISTRIBUTORS. INC. 
CONNOR-WINFIELD CORP 
CRYSTEK CRYSTAL CORP 
CTS CORP 
CTS CORP./KNIGHTS DIV 
DALE ELECTRONICS. INC 
EPSON AMERICA INC . COMPONENT SALES 
ESCO ASSOCIATES 
FOX ELECTRONICS 
FREQUENCY ELECTRONICS 
FTS/AUSTRON 
GREENRAY INDUSTRIES 
Hl-Q CRYSTALS DIV. 
HY-Q INTERNATIONAL (USA) 
K C K AMERICA INC / MITSUBISHI 
KDS AMERICA. A DAISHINKU CORPORATION 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
M F ELECTRONICS CORP 
M-TRON INDUSTRIES INC 
MATEC CORP/VALPEY-FISHER CORP 
MCCOY ELECTRONICS CO 
MICRO CRYSTAL DIV./SMH 
MOUSER ELECTRONICS 
MURATA ERIE 
NARDA MICROWAVE CORP 
NATIONAL ELECTRONICS 
NEL FREQUENCY CONTROLS, INC 

OSCILLATEK, A DIV. OF TECHNOLOGIES 
COMPANY 

PIEZO TECHNOLOGY. INC 
PLETRONICS, INC 
Q-TECH CORP 
RALTRON 
REEVES - HOFFMAN 
REL LABS. INC 
SARONIX 
SAVOY ELECTRONICS. INC 
SEIKO INSTRUMENTS INC 
SHOKAI FAR EAST LTD. 
SIGMOTEK INTL CORP 
SOKOL CRYSTAL PRODUCTS INC 
SPECTRUM TECHNOLOGY INC 
STANDARD CRYSTAL CORPORATION 
STANTEL COMPONENTS 
STATEK CORP. 
TAUBER-DREYER CORP 
TELEDYNE MICROELECTRONICS 
TEMEX ELECTRONICS INC 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TOYOCOM 
U.S. CRYSTAL 
VALPEY FISHER CORP 
VECTRON LABORATORIES INC 

HIGH STABILITY 
A R F PRODUCTS. INC 
ALPHA INDUSTRIES. INC 
ANGHEL LABORATORIES. INC 
APPLIED SPECIALTIES. INC 
AUSTRON INC 
AVANTEK. INC. 
BAND J MARKETING 
BALL, EFRATOM DIVISION 
BLILEY ELECTRIC CO 
BRIGHTLINE CORP 
CHAMPION TECHNOLOGIES. INC 
CINOX CORP 
COMMUNICATION TECHNIQUES. INC 
COMPONENT DISTRIBUTORS, INC. 
CONNOR-WINFIELD CORP 
CRYSTEK CRYSTAL CORP. 
CTS CORP /KNIGHTS DIV 
DAMON CORP./ELECTRONICS DIV 
EG&G FREQUENCY PRODUCTS. INC 
ELECTRO RENT CORPORATION 
ELECTRONIC RESEARCH CO 
ELISRA ELECTRONIC SYSTEMS LTD. 
EMCO HIGH VOLTAGE 
EMF SYSTEMS INC 
ERBTEC ENGINEERING INC 
FOX ELECTRONICS 
FREQUENCY AND TIME SYSTEMS, INC. 
FREQUENCY ELECTRONICS 
FREQUENCY SOURCES. INC 
FTS/AUSTRON 
GENERAL SERVICES ENGINEERING. INC 
GREENRAY INDUSTRIES 
HUGHES AIRCRAFT CO 
MICROELECTRONIC CIRCUITS DIV 

HY-Q INTERNATIONAL (USA) 
ITS ELECTRONICS 
INTERNATIONAL CRYSTAL MANUFACTURING 

CO., INC. 
JABIL CIRCUITS WEST 
K S ELECTRONICS 
KDI/TRIANGLE ELECTRONICS. INC 
KDS AMERICA. A DAISHINKU CORPORATION 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
M/A-COM, INC 
MAGNUM MICROWAVE CORP. 
MATEC CORP/VALPEY-FISHER CORP 
MCCOY ELECTRONICS CO 
MICROSONICS INC 
MITEQ, INC. 
NARDA MICROWAVE CORP. 
OSCILLATEK, A DIV. OF TECHNOLOGIES 
COMPANY 

OVENAIRE/McCOY 

PACIFIC MONOLITHICS 

PACIFIC 
MONOLITHICS 

GaAs MMIC DRO’S 

frequencies to 18 Ghz 
up to 60 Mhz tuning 
buffered outputs to +20 dBm 
small size 
high reliability 

245 Santa Ana Court Sunnyvale, CA 94086 
TEL (408) 732-8000 FAX (408) 732-3413 

PENSTOCK INC 
PIEZO CRYSTAL CO . INC 
PIEZO TECHNOLOGY. INC 
PROGRAMMED TEST SOURCES, INC. 
Q-TECH CORP 
RALTRON 
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 
TAUBER-DREYER CORP 
TECHTROL CYCLONETICS. INC 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TEST EQUIPMENT CORP 
THOMSON COMPONENTS AND TUBES CORPORATION 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TRAK MICROWAVE CORP. 
TRANS-TECH. INC 
VALPEY FISHER CORP 
VECTRON LABORATORIES INC 
WENZEL ASSOCIATES. INC 

vco 
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 

APPLIED SPECIALTIES. INC 
AT&T MICROELECTRONICS 
AVANTEK. INC. 
AVX LTD 
AYDIN VECTOR DIV 
BRIGHTLINE CORP 
BRIMROSE CORP 
CALIFORNIA AMPLIFIER. INC 
CASTLE MICROWAVE 
CHAMPION TECHNOLOGIES. INC 
COMMUNICATION TECHNIQUES. INC 
COMPONENT DISTRIBUTORS, INC. 
COMSTRON. 

DIVISION OF AEROFLEX LABORATORIES INC 
CONNOR-WINFIELD CORP. 
CRYSTAL TECHNOLOGY INC. 
CRYSTEK CRYSTAL CORP 
CTS CORP 
DAMON CORP./ELECTRONICS DIV 
DENSITRON MICROWAVE LIMITED 
EG&G FREQUENCY PRODUCTS. INC 
ELEC SURVEILLANCE COMP INC 
ELECTRONIC RESEARCH CO 
EMF SYSTEMS INC 
EPSILON LAMBDA ELECTRONICS CORP 
ERBTEC ENGINEERING INC 
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ÁÁÁ MAGNUM MICROWAVE CORPORATION 

VCOs 

Voltage Controlled 
Oscillators 

• Superior Performance 
• 50 MHz to 18 GHz 
• Hermetically Sealed 
• Hi-Rel Screening Available 
• Built-In Quality 
• Military & Commercial 
Designs Available 

FREQUENCY 

COVERAGE 
(MHz) 

POWER 
OUTPUT 

Min. 

(dBm) 

•PHASE 
NOISE 

at 50 KHz 

(dBc Hz) 

•PULLING 
1.67:1 
LOAD 

(MHz) 

•PUSHING 

(MHz V) 

TEMP. 

DRIFT 
(MHz) 

(3) 

TEMP. 
RANGE 

(°C) 

•BIAS 
CURRENT 

(mA) 

(11 

TUNING 
VOLTAGE 
RANGE 

(VDC) 

MODEL 

NO. 

(2) 

Hyperabrupt* Varactor Timed Voltage Controlled Oscillators 
30- 50 
50- 85 
50- 100 

120- 175 
100- 200 
200- 400 
225- 378 
400- 800 
600-1000 
950-1350 
900-1600 
1000-2000 
1500-2500 
2400-3700 
2000-4000 
3500-4500 
4000-5000 
4700-6000 
5500-7000 
6800-8000 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
7 
7 
7 

-123 
-123 
-115 
-125 
-110 
-110 
-120 
-105 
-110 
-107 
-100 
-105 
-97 
-94 
-100 
-93 
-92 
-95 
-87 
-85 

1.5 
2.0 
.5 

2.5 
1.0 
1.0 
3.0 
6.0 

10.0 
6.0 

18.0 
18.0 
35.0 
40.0 
5.0 

35.0 
40.0 
38.0 
60.0 
70.0 

.5 

.7 

.5 
3.0 
1.0 
1.5 
3.0 
3.0 
2.0 
2.0 
6.0 
2.0 
7.0 
7.0 

10.0 
8.0 

10.0 
10.0 
10.0 
12.0 

1.5 
2.0 
1.5 
3.0 
3.0 
5.0 
5.0 

10.0 
45.0 
30.0 
45.0 
55.0 
45.0 
90.0 
100.0 
100.0 
110.0 
75.0 

140.0 
150.0 

-55 to +100 
-55 to +100 
-55 to +100 
-55 to +100 
-55 to +100 
-55 to +100 
-55 to +100 
-55 to +100 
-55 to +85 
-55 to +100 
-55 to +85 
-55 to +85 
-55 to +85 
-55 to +85 
-55 to +85 
-55 to +85 
-55 to +85 
-55 to +85 
-55 to +85 
-55 to +85 

23(5) 
27(5) 
30 
40(5) 
30 
30 
20 
30 
50 
30 
50 
60 
50 
50 

130 
50 
50 
50 
50 
50 

Oto +15 
Oto +15 
0 to +20 
Oto +15 
Oto +20 
0 to +20 
0 to +20 
0 to +25 
0 to +20 
Oto +15 
Oto +20 
0 to +20 
0 to +20 
0 to +20 
0 to +20 
0 to +20 
Oto +20 
0 to +20 
Oto +20 
Oto +20 

HV16T-1 
HV16T-2 
HV17T-1 
HV24T-1 
HV27T-1 
HV37T-1 
HV36T-1 
HV47T-1 
HV46T-1 
HV54T-1 
HV56T-1 
HV67T-1 
HV66T-1 
HV85T-1 
HV87T-1 
HV83T-1 
HV83T-2 
HV93T-1 
HV103T-1 
HV103T-2 

Abrupt* Varactor Timed Voltage Controlled Oscillators 
400- 600 
600-1000 
900-1600 
1500-2500 
2700-3300 
3000-3500 
3600-4200 
4000-4500 
4500-5000 
3900-4800 

10 
10 
10 
10 
10 
10 
10 
10 
9 

10 

-110 
-105 
-108 
-97 
-95 
-100 
-93 
-92 
-100 
-92 

4.0 
10.0 
18.0 
35.0 
35.0 
25.0 
35.0 
35.0 
30.0 
40.0 

3.0 
5.0 
6.0 

10.0 
6.0 
6.0 
8.0 
8.0 

10.0 
8.0 

14.0 
55.0 
78.0 
50.0 
90.0 
65.0 
75.0 
85.0 
85.0 
85.0 

-54 to +85 
-54 to +85 
-54 to +85 
-54 to +85 
-54 to +85 
-54 to +85 
-54 to +85 
-54 to +85 
-54 to +85 
-54 to +85 

55 
60 
60 
60 
50 
60 
60 
60 
55 
60 

Oto +25 
0 to +60 
0 to +60 
Oto +60 
Oto +15 
Oto +15 
Oto +15 
Oto +15 
Oto +15 
Oto +25 

V34T-1 
V45T-1 
V56T-1 
V66T-1 
V72T-1 
V82T-1 
V82T-2 
V82T-3 
V92T-1 
V93T-1 

* Typical Electrical Specifications at +25°C. Typ,cal sPec',ica,'ons subiec ' '° chan9e notice 

** Hyperabrupt varactor tuned VCOs offer lower modulation sensitivity variation and lower maximum tuning voltage than the 
abrupt varactor tuned VCOs for similar bandwidths. 

NOTES: 
(1) Bias voltage +15 volts unless otherwise noted. Other bias voltages are available from +5 to +15 volts. For lower bias 

current options, consult factory. 
(2) Standard units in TO-8 package. Flatpack and connectorized packages available upon request. 
(3) Temperature Drift is specified over adjacent temperature range and represents typical drift at midband. 
(4) Screening and Qualification to the requirements of MIL STD 833, Method 5008.4 are available upon request. 
(5) Bias voltage -6.5 V. 

4575 Cushing Parkway • Fremont, CA 94538 • Telephone: 415-657-9898 • FAX: 415-490-3351 



RF modules and hybrids 
ESCO ASSOCIATES 
EXIMIN TRADING CO . INC 
FERRETEC. INC 
FREQUENCY ELECTRONICS 
FREQUENCY SOURCES. INC 
FTS/AUSTRON 
FUJITSU MICROELECTRONICS. INTEGRATED CIRCUITS DIV 
GENERAL MICROWAVE CORP 
GENERAL SERVICES ENGINEERING. INC. 
GREENRAY INDUSTRIES 
HUGHES AIRCRAFT CO 
MICROELECTRONIC CIRCUITS DIV 

HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV. 
HY-Q INTERNATIONAL (USA) 
HYBRIDS INTERNATIONAL. LTD 
I T S ELECTRONICS 
INTERNATIONAL CRYSTAL MANUFACTURING 

CO., INC. 
JABIL CIRCUITS WEST 
K S ELECTRONICS 
KDI/TRIANGLE ELECTRONICS. INC 
KDS AMERICA. A DAISHINKU CORPORATION 
LECTRONIC RESEARCH LABS 
LITTON SOLID STATE DIVISION 
LUCAS ZETA 
LUCAS ZETA DIVISION. 
LUCAS AEROSPACE COMMUNICATIONS & 
ELECTRONICS 

LUFF RESEARCH 
M F ELECTRONICS CORP 
M/A-COM. INC 
MAGNUM MICROWAVE CORP. 
MARCH MICROWAVE LTD 
MARLOW ELECTRONICS LTD 
MCCOY ELECTRONICS CO 
MICRO PRECISION TECH INC 
MICROSOURCE INC 
MITEQ, INC. 
MURATA ERIE 
NARDA MICROWAVE CORP 
OAKBURY COMPONENTS LTD 
OSCILLATEK, A DIV. OF TECHNOLOGIES COM¬ 
PANY 
OVENAIRE/McCOY 
PACIFIC MONOLITHICS 

PACIFIC 
X MONOLITHICS 

GaAs MMIC VCO’S 

• frequencies to 17 Ghz 
• wide tuning bandwidth 
• surface mount 
• power to 200 Mw 
• small size 

245 Santa Ana Court Sunnyvale, CA 94086 
TEL (408) 732-8000 FAX (408) 732-3413 

PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PIEZO CRYSTAL CO . INC 
PIEZO TECHNOLOGY. INC 
Q-TECH CORP 
RADIAN TECHNOLOGY. INC 
RAYTHEON CO.. MPTD 
RDL. INC 
REEVES - HOFFMAN 
RF PROTOTYPE SYSTEMS 
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 
STANDARD CRYSTAL CORPORATION 
STANTEL COMPONENTS 
TAIYO YUDEN (USA) INC 
TECHTROL CYCLONETICS. INC 
TEKTRON MICRO ELECTRONICS INC 

TELE-TECH CORP. 
TELEDYNE MICROWAVE 
THOMSON COMPONENTS AND TUBES CORPORATION 
THOMSON-ICS CORPORATION 
TOSHIBA AMERICA. INC 
TRAK MICROWAVE CORP. 
TRANS-TECH. INC. 
TRILITHIC, INC. 
VARI-L COMPANY. INC 
VECTRON LABORATORIES INC 
WATKINS-JOHNSON CO 
WENZEL ASSOCIATES. INC 
Z COMMUNICATIONS. INC 

SAW 
A.G. ELECTRONICS. A DIV OF HYBRIDS INTL. LTD. 
ANDERSEN LABORATORIES 
APPLIED SPECIALTIES. INC 
AVX LTD 
CASTLE MICROWAVE 
CRYSTAL TECHNOLOGY INC. 
FOX ELECTRONICS 
FREQUENCY ELECTRONICS 
FUJITSU MICROELECTRONICS. 
INTEGRATED CIRCUITS DIV 

Hl-Q CRYSTALS DIV 
HUGHES AIRCRAFT CO 
MICROELECTRONIC CIRCUITS DIV. 

HYBRIDS INTERNATIONAL, LTD 
KDS AMERICA. A DAISHINKU CORPORATION 
LECTRONIC RESEARCH LABS 
M/A-COM, INC 
MURATA ERIE 
NARDA MICROWAVE CORP 
OAKBURY COMPONENTS LTD 
OSCILLATEK, A DIV. OF TECHNOLOGIES COM¬ 
PANY 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PHONON CORP 
RAYTHEON CO., MPTD 
RF MONOLITHICS INC. 
SAWTEK INC 
SHOKAI FAR EAST LTD 
SOKOL CRYSTAL PRODUCTS INC 
STANTEL COMPONENTS 
TEKTRONIX. INC 
TELEDYNE MICROELEC IHUNICS 
THOMSON-ICS CORPORATION 
TOSHIBA AMERICA. INC 

LC 
A G ELECTRONICS. A DIV. OF HYBRIDS INTL. LTD 
APPLIED SPECIALTIES. INC 
BRIGHTLINE CORP 
COILCRAFT 
COMPONENT DISTRIBUTORS, INC. 
CONNOR-WINFIELD CORP 
DAMON CORP./ELECTRONICS DIV 
DENSITRON MICROWAVE LIMITED 
ELISRA ELECTRONIC SYSTEMS LTD 
ESCO ASSOCIATES 
FREQUENCY ELECTRONICS 
FREQUENCY SOURCES. INC 
GREENRAY INDUSTRIES 
Hl-Q CRYSTALS DIV 
HUGHES AIRCRAFT CO 
MICROELECTRONIC CIRCUITS DIV. 

I T S ELECTRONICS 
K S ELECTRONICS 
LECTRONIC RESEARCH LABS 
LUFF RESEARCH 
MICRO PRECISION TECH. INC 
MITEQ, INC. 
NARDA MICROWAVE CORP. 
OSCILLATEK, A DIV. OF TECHNOLOGIES COM¬ 
PANY 
PENSTOCK INC 
PIEZO TECHNOLOGY. INC. 
Q-TECH CORP 
RDL, INC 
SHOKAI FAR EAST LTD 
SOKOL CRYSTAL PRODUCTS INC 
VECTRON LABORATORIES INC 

PHASE LOCKED 
A R F. PRODUCTS. INC. 
ALPHA INDUSTRIES. INC 
ANDERSEN LABORATORIES 
ANGHEL LABORATORIES. INC 
APPLIED RESEARCH PRODUCTS OF SERVO CORP 
OF AMERICA 

APPLIED SPECIALTIES. INC 
AT&T MICROELECTRONICS 
AUSTRON INC 
AVANTEK, INC 
BAND J MARKETING 
BALL, EFRATOM DIVISION 
BERKELEY NUCLEONICS CORP 
BRIGHTLINE CORP 
BRIMROSE CORP 
CASTLE MICROWAVE 
CHAMPION TECHNOLOGIES. INC 
COMMUNICATION TECHNIQUES. INC 
COMPONENT DISTRIBUTORS, INC. 
COMSTRON. 

DIVISION OF AEROFLEX LABORATORIES INC 
CONNOR-WINFIELD CORP. 
CTS CORP /KNIGHTS DIV 
DAMON CORP /ELECTRONICS DIV 
DENSITRON MICROWAVE LIMITED 
EG&G FREQUENCY PRODUCTS. INC 
ELECTRO RENT CORPORATION 
ELECTRONIC RESEARCH CO 
EMF SYSTEMS INC 
EPSILON LAMBDA ELECTRONICS CORP 
ERBTEC ENGINEERING INC 
ESCO ASSOCIATES 
FEI MICROWAVE 
FREQUENCY AND TIME SYSTEMS, INC. 
FREQUENCY ELECTRONICS 
FTS/AUSTRON 
FUJITSU MICROELECTRONICS. INTEGRATED CIRCUITS 
DIV. 
GAMMA MICROWAVE 
GREENRAY INDUSTRIES 
HUGHES AIRCRAFT CO. 
MICROELECTRONIC CIRCUITS DIV 

HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
ITS ELECTRONICS 
INTERNATIONAL CRYSTAL MANUFACTURING 
CO., INC. 
INTERNATIONAL MICROCIRCUITS. INC 
K S ELECTRONICS 
KDI/TRIANGLE ELECTRONICS. INC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LITTON SOLID STATE DIVISION 
LUCAS ZETA DIVISION. 
LUCAS AEROSPACE COMMUNICATIONS & 
ELECTRONICS 

LUCAS ZETA. INC 
LUFF RESEARCH 
M F ELECTRONICS CORP 
M/A-COM, INC 
MAGNUM MICROWAVE CORP. 
MARCH MICROWAVE LTD 
MARLOW ELECTRONICS LTD 
MATEC CORP/VALPEY-FISHER CORP 
MICRO PRECISION TECH INC 
MICRONICS TECHNOLOGY 
MICROSOURCE INC 
MITEQ, INC. 
MSE 
NARDA MICROWAVE CORP 
NOISE COM INC. 
OAKBURY COMPONENTS LTD 
PACIFIC MONOLITHICS 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PIEZO CRYSTAL CO . INC 
PIEZO TECHNOLOGY. INC 
Q-TECH CORP 
QUALCOMM. INC., VLSI PRODUCTS DIVISION 
RADIAN TECHNOLOGY. INC 
RALTRON 
RDL. INC 
RF PROTOTYPE SYSTEMS 
RFD. INC 
SCITEQ ELECTRONICS, INC. 
SHOKAI FAR EAST LTD 
SOKOL CRYSTAL PRODUCTS INC 
SPECTRUM TECHNOLOGY INC 
SURPLUS SALES OF NEBRASKA 
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AT LAST, 
ALL TOGETHER, IN ONE HANDY VOLUME 
THE BEST ARTICLES FROM RF DESIGN, 
ON OSCILLATOR DESIGN. 

No more clipping, no more copying, no more scavenging 
for back issues. No more trying to remember where you 
read it. This handy booklet contains our best original 
articles featuring oscillator design. ..compiled from current 
issues of RF Design magazine. 

This complete section of articles will tutor beginners, and 
keep current designers up to date on the latest techni¬ 
ques. It includes articles that will solve day-to-day design 
problems.. .help with analysis and specification. ..and help 
even the most skilled engineer improve the efficiencies 
and versatilities of his designs. 

And, best yet, if we receive your order by November 1st, 
you will receive this softbound booklet for as little as 
$24.95 per copy. . .a savings of up to 37%. But you 
must order today. . .quantities are limited. (In a rush? Call our “circulation” department at 
303/220-0600, and order today.) 

PRICING: 
Quantity 1-9 @ $24.95 each, plus $3.50 total shipping*. 
Quantity 10-49 @ $24.95 each, plus $7.00 total shipping*. 
Quantity 50-UP @ $24.95 each, plus $12.00 total shipping*. 
•NON U.S. ORDERS, PLEASE DOUBLE SHIPPING CHARGE. ALL ORDERS SHIPPED SURFACE MAIL. 

- COUPON - COUPON -
RFDD 91/92 

YES, SHIP ME (QTY) _ OSCILLATOR BOOKLETS TODAY @ $_ EACH, 
PLUS $_ SHIPPING/HANDLING, TOTAL ENCLOSED $_ . 

( ) BILL MY COMPANY, SIGNED COMPANY PURCHASE ORDER ENCLOSED. 
( ) CHECK ENCLOSED PAYABLE TO RF DESIGN 
( ) MC ( ) VISA ( ) AMEX EXP. DATE _ 

CARD #_ SIGNATURE __ 

SHIP TO: 

NAME _ COMPANY_ 

ADDRESS _ MS _ 

CITY _ STATE _ ZIP _ 

TELEPHONE ( )_ 

MAIL ORDERS TO: 
RF DESIGN, 6300 S. SYRACUSE WAY, #650, ENGLEWOOD, CO 80111. 



Rf^ystem blocks and subassemblies 
TALBOT TECHNOLOGY (T-TECH) CORP 
TAMPA MICROWAVE LAB. INC 
TECHTROL CYCLONETICS. INC 
TEKTRON MICRO ELECTRONICS INC 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TEST EQUIPMENT CORP 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TRAK MICROWAVE CORP. 
TRANS TECH. INC 
VALPEY FISHER CORP 
VECTRON LABORATORIES INC. 
WATKINS-JOHNSON CO 
WENZEL ASSOCIATES. INC 
Z COMMUNICATIONS. INC 

RESONATORS 
SAW 

A G ELECTRONICS. A DIV OF HYBRIDS INTL. LTD 
APPLIED SPECIALTIES. INC 
AVX LTD 
CASTLE MICROWAVE 
COM DEV 
CRYSTAL TECHNOLOGY INC. 
FOX ELECTRONICS 
HYBRIDS INTERNATIONAL. LTD 
MURATA ERIE 
OAKBURY COMPONENTS LTD. 
PASCALL ELECTRONICS LTD 
PHONON CORP 
RAYTHEON CO . MPTD 
RF MONOLITHICS INC. 
SAWTEK INC 
SHOKAI FAR EAST LTD 
SOKOL CRYSTAL PRODUCTS INC 
STANTEL COMPONENTS 
TEKTRONIX. INC 
TELEDYNE MICROELECTRONICS 
THOMSON-ICS CORPORATION 
TOSHIBA AMERICA. INC 

CERAMIC 
A.G. ELECTRONICS. A DIV OF HYBRIDS INTL. LTD 
ALPHA INDUSTRIES. INC 
APPLIED SPECIALTIES. INC 
AVX CORP . A KYOCERA GROUP COMPANY 
AVX LTD 
COMPONENT DISTRIBUTORS. INC. 
CRYSTEK CRYSTAL CORP 
EMF SYSTEMS INC 
EMINETICS 
HYBRIDS INTERNATIONAL. LTD 
K C K AMERICA INC / MITSUBISHI 
KDS AMERICA. A DAISHINKU CORPORATION 
LUCAS ZETA 
MORGAN MATROC LTD.. UNILATOR DIV 
MOTOROLA CERAMIC PRODUCTS 
MURATA ERIE 
NATIONAL ELECTRONICS 
OAKBURY COMPONENTS LTD 
RALTRON 
SHOKAI FAR EAST LTD 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
TDK CORP OF AMERICA 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TOKO AMERICA. INC 
TRANS-TECH. INC 
XTALONIX PRODUCTS 

LC 
APPLIED SPECIALTIES. INC 
COILCRAFT 
COMPONENT DISTRIBUTORS. INC. 
EMF SYSTEMS INC 
EMINETICS 
PENSTOCK INC 
POLE/ZERO CORPORATION 
SHOKAI FAR EAST LTD 
TOKO AMERICA. INC 

SYSTEM BLOCKS 
AND 

SUBASSEMBLIES 
AMPLIFIERS 

IF 
ADVANCED MILLIWAVE LABS 
AEL DEFENSE CORP 
AMPLIFONIX. INC 
ANADIGICS. INC 
APCOM. INC 
APPLIED RESEARCH PRODUCTS OF SERVO CORP 
OF AMERICA 

APPLIED SPECIALTIES. INC 
APTRON LABORATORIES. INC 
ARMATEK 
AVANTEK. INC 
AYDIN CORPORATION (WEST) 
AYDIN VECTOR DIV 
CAIN FORLAW CO 
CALIFORNIA AMPLIFIER. INC 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS, INC. 
COUGAR COMPONENTS 
ELECTRONIC RESOURCES INC 
ELISRA ELECTRONIC SYSTEMS LTD 
EON INSTRUMENTATION. INC 
EXIMIN TRADING CO . INC. 
FEI MICROWAVE 
FG ENGINEERING CO 
HARRIS SEMICONDUCTOR 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
I T S ELECTRONICS 
JANEL LABORATORIES. INC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LOCUS INC 
LOG TECH. INC 
LORCH ELECTRONICS DIV. OF VERNITRON CORP 
LUCAS ZETA DIVISION. 
LUCAS AEROSPACE COMMUNICATIONS & 
ELECTRONICS 

LUCAS ZETA. INC 
M/A-COM, INC 
MARCH MICROWAVE LTD 
MARLOW ELECTRONICS LTD 
MICRO PRECISION TECH INC 
MICROWAVE SOLUTIONS INC. 
MITEQ, INC. 
MOTOROLA. INC . RF DEVICE DIVISION 
MSE 
OAKBURY COMPONENTS LTD. 
OLEKTRON CORPORATION 
OPTIMAX. INC 
P.G. ELECTRONICS LTD. 
PACIFIC MONOLITHICS 
PASCALL ELECTRONICS LTD 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
PHOENIX 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 - A M/A-COM CO 
TE SYSTEMS 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TEST EQUIPMENT CORP 
TIW SYSTEMS. INC. 
TRAK MICROWAVE CORP. 
TRIQUINT SEMICONDUCTOR INC 
TRONTECH, INC. 
WATKINS-JOHNSON CO. 
WESTERN MICROWAVE INC 
WI-COMM ELECTRONICS INC 

LOG 
AEL DEFENSE CORP 
AMERICAN MICROWAVE CORP 
APPLIED SPECIALTIES. INC 
ARMATEK 
AVANTEK. INC 
CASTLE MICROWAVE 
CELERITEK. INC 
EXIMIN TRADING CO . INC 
FEI MICROWAVE 
FG ENGINEERING CO 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LOG TECH. INC 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
M/A-COM, INC 
MARCH MICROWAVE LTD. 
MICROPHASE 
MITEQ, INC. 
MOTOROLA. INC . RF DEVICE DIVISION 
OAKBURY COMPONENTS LTD 
OMEGA MICROWAVE. INC. 
OPTIMAX, INC 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PLESSEY SEMICONDUCTORS 
RADAR TECH. INC. 
REMEC 
RHG ELECTRONICS LABORATORY - A M/A-COM CO 
TELE-TECH CORP 
TELEDYNE MICROELECTRONICS 
TEST EQUIPMENT CORP. 
WESTERN MICROWAVE INC. 

LNA 
ACCUTEST INSTRUMENTS INC 
ADVANCED MILLIWAVE LABS 
AEL DEFENSE CORP 
ALPHA INDUSTRIES. INC. 
AMPLIFONIX, INC 
ANALOP ENGINEERING 
APPLIED SPECIALTIES. INC 
ARMATEK 
AVANTEK, INC 
AYDIN CORPORATION (WEST) 
BRIMROSE CORP 
CALIFORNIA AMPLIFIER. INC 
CASTLE MICROWAVE 
CELERITEK. INC 
COMPONENT DISTRIBUTORS, INC. 
COUGAR COMPONENTS 
DENSITRON MICROWAVE LIMITED 
DOTY SCIENTIFIC 
ELISRA ELECTRONIC SYSTEMS LTD 
ESCO ASSOCIATES 
EXIMIN TRADING CO . INC 
FEI MICROWAVE 
FG ENGINEERING CO 
GEC-MARCONI MATERIALS TECHNOLOGY. LTD 
HARRIS CORP FARINON COMPONENTS OPERATION 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
I T S ELECTRONICS 
INTERAD LTD 
JANEL LABORATORIES. INC. 
JCA TECHNOLOGY INC. 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LNR COMMUNICATIONS. INC 
LOCUS INC 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUCAS ZETA 
LUNAR INDUSTRIES. INC 
M/A-COM, INC 
MARCH MICROWAVE LTD. 
MARLOW ELECTRONICS LTD 
MAXTECH. INC 
MICROWAVE SOLUTIONS INC 
MICROWAVE TECHNOLOGY 
MINI CIRCUITS 
MITEC ELECTRONICS LTD 
MITEQ, INC. 
MOTOROLA. INC , RF DEVICE DIVISION 
MSE 
NARDA MICROWAVE CORP 
OAKBURY COMPONENTS LTD 
OMEGA MICROWAVE. INC 
OPTIMAX. INC 
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RF system blocks and subaæemblies 
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 - A M/A-COM CO 
SHASON MICROWAVE CORP 
SIERRA MICROWAVE TECHNOLOGY 
SYSTRON DONNER 
SYSTRON DONNER CORP . MICROWAVE DIV 
TAMPA MICROWAVE LAB. INC 
TE SYSTEMS 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TELEMET/GDC 
TEST EQUIPMENT CORP 
TRANS TECH. INC 
TRIOUINT SEMICONDUCTOR INC 
TRONTECH. INC. 
VIEWSONICS 
WATKINS-JOHNSON CO 
WESTERN MICROWAVE INC 
WI-COMM ELECTRONICS INC 
WILMANCO 

RF POWER 
ACCSYS TECHNOLOGY. INC 
ACCUTEST INSTRUMENTS INC 
ADVANCED MILLIWAVE LABS 
AEL DEFENSE CORP 
AIL SYSTEMS INC 
AIRTRON CORP 
AMERICAN MICROWAVE TECHNOLOGY 
AMPLIFIER RESEARCH 
AMPLITECH INC 
APPLIED RESEARCH PRODUCTS OF SERVO CORP 
OF AMERICA 

APPLIED SPECIALTIES. INC 
APPLIED SYSTEMS ENGINEERING. INC 
APTRON LABORATORIES. INC 
ARMATEK 
AVANTEK. INC 
AYDIN CORPORATION (WEST) 
AYDIN VECTOR DIV 
BRIMROSE CORP 
CAIN FORLAW CO 
CALIFORNIA AMPLIFIER. INC 
CASTLE MICROWAVE 
CELERITEK. INC 
COMARK COMMUNICATIONS, INC 
COMDEL 
COMMUNICATION CONCEPTS 
COMMUNITRONICS 
COMPONENT DISTRIBUTORS, INC. 
CUBIC COMMUNICATIONS. INC 
DECIBEL PRODUCTS 
DENSITRON MICROWAVE LIMITED 
DOTY SCIENTIFIC 
EHRHORN TECHNOLOGICAL OPERATIONS. INC 
ELECTRO RENT CORPORATION 
ELECTRONIC RESOURCES INC 
ELISRA ELECTRONIC SYSTEMS LTD 
ENI 
ERBTEC ENGINEERING INC 
ESCO ASSOCIATES 
EXIMIN TRADING CO . INC 
FG ENGINEERING CO 
FUJITSU MICROELECTRONICS 
GENERAL TRANSISTOR CORP 
GREEN MOUNTAIN RADIO RESEARCH CO 
HARRIS CORP FARINON COMPONENTS OPERATION 
HENRY RADIO INC 
HEWLETT-PACKARD CO 
ITS ELECTRONICS 
INSTRUMENTS FOR INDUSTRY. INC 
INTECH INC 
INTERAD LTD 
JANEL LABORATORIES. INC 
KALMUS ENGINEERING INTL, LTD. 
KDI/TRIANGLE ELECTRONICS, INC 
KELTEC FLORIDA. INC 
L & M ENGINEERING SOUTH 
LCF ENTERPRISES 
LECTRONIC RESEARCH LABS 

LITTON SOLID STATE DIVISION 
LITTON SYSTEMS. INC ELECTRON DEVICES 
LOCUS INC 
LUCAS WEINSCHELL 
LUCAS ZETA DIVISION. 
LUCAS AEROSPACE COMMUNICATIONS & 
ELECTRONICS 

LUCAS ZETA. INC 
LUNAR INDUSTRIES. INC 
M/A-COM PHI, INC. 
M/A-COM, INC 
MARCH MICROWAVE LTD 
MARLOW ELECTRONICS LTD 
MAXTECH. INC 
MCL INC 
MICROWAVE MODULES & DEVICES 
MICROWAVE POWER 
MICROWAVE SOLUTIONS INC 
MICROWAVE TECHNOLOGY 
MILCOM INTL 
MINI CIRCUITS 
MITEC ELECTRONICS LTD 
MITEQ, INC. 
MOTOROLA SEMICONDUCTORS 
MOTOROLA. INC . RF DEVICE DIVISION 
MSE 
NAPTECH 
NARDA MICROWAVE CORP 
NOISE COM INC. 
OAKBURY COMPONENTS LTD 
OLEKTRON CORPORATION 
P.G. ELECTRONICS LTD 
PACIFIC MONOLITHICS 
PASCALL ELECTRONICS LTD 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
PHILIPS COMPONENTS DISCRETE PRODUCTS 
DIVISION 
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 
SCIENTIFIC ATLANTA 
SEMETEX CORP 
SGS THOMSON MICROELECTRONICS 
SHASON MICROWAVE CORP. 
SIERRA MICROWAVE TECHNOLOGY 
SIGNAL ONE 
SUNAIR ELECTRONICS 
SYNERGY MICROWAVE CORP. 
SYSTRON DONNER 
TAIYO YUDEN (USA) INC 
TE SYSTEMS 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TELEMET/GDC 
TEST EQUIPMENT CORP 
TONY CHAPMAN ELECTRONICS LTD. 
TRAK MICROWAVE CORP. 
TRANS WORLD COMMUNICATIONS INC 
TRONTECH, INC. 
UHF ASSOCIATES 
VARIAN ASSOC 
VARIAN POWER GRID & XRAY TUBE PRODUCTS 
WATKINS-JOHNSON CO 
WI-COMM ELECTRONICS INC 

HIGH DYNAMIC RANGE 
ADVANCED MILLIWAVE LABS 
AIL SYSTEMS INC 
APPLIED SPECIALTIES. INC. 
ARMATEK 
AVANTEK. INC 
BRIGHTLINE CORP 
CALIFORNIA AMPLIFIER. INC 
CASTLE MICROWAVE 
CELERITEK. INC 
COMPONENT DISTRIBUTORS, INC. 
ELECTRONIC RESOURCES INC 
ELISRA ELECTRONIC SYSTEMS LTD 
ESCO ASSOCIATES 
FG ENGINEERING CO 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV. 
I T S ELECTRONICS 

JANEL LABORATORIES, INC 
LCF ENTERPRISES 
LOCUS INC 
LUNAR INDUSTRIES. INC. 
MARLOW ELECTRONICS LTD 
MICROWAVE SOLUTIONS INC 
MINI CIRCUITS 
MITEQ, INC. 
MOTOROLA. INC . RF DEVICE DIVISION 
NARDA MICROWAVE CORP 
NORTH HILLS ELECTRONICS. INC 
OLEKTRON CORPORATION 
OMEGA MICROWAVE. INC 
OMNIPOINT DATA CO . INC 
P.G. ELECTRONICS LTD 
PACIFIC MONOLITHICS 
PENSTOCK INC 
PHOENIX MICROWAVE CORP 
POWER SYSTEMS TECHNOLOGY 
Q-BIT CORPORATION 
RDL. INC 
RHG ELECTRONICS LABORATORY - A M/A-COM CO 
SIGNAL ONE 
STEINBRECHER CORP 
TE SYSTEMS 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TEST EQUIPMENT CORP 
TIW SYSTEMS. INC 
TRM INC 
TRONTECH, INC. 
VIEWSONICS 
WATKINS-JOHNSON CO 
WI-COMM ELECTRONICS INC. 

FREQUENCY 
CONVERTERS 

AEL DEFENSE CORP 
AMERICAN MICROWAVE CORP 
ANADIGICS, INC 
ANAREN MICROWAVE INC 
ANGHEL LABORATORIES. INC 
APCOM. INC 
APPLIED RESEARCH PRODUCTS OF SERVO CORP 
OF AMERICA 

APPLIED SPECIALTIES, INC 
APTRON LABORATORIES, INC 
AVANTEK. INC. 
AVCOM OF VIRGINIA 
AYDIN VECTOR DIV. 
BEHLMAN ELECTRONICS. INC 
CAIN FORLAW CO 
CALIFORNIA AMPLIFIER. INC 
CALIFORNIA EASTERN LABORATORIES 
CASTLE MICROWAVE 
CELERITEK, INC 
CONDOR SYSTEMS 
CORVUS MICROWAVE. INC 
DAJEM TECHNOLOGY CO. 
DATEL, INC. 
DENSITRON MICROWAVE LIMITED 
ELECTRO RENT CORPORATION 
ELISRA ELECTRONIC SYSTEMS LTD 
EMF SYSTEMS INC 
EMINETICS 
ESCO ASSOCIATES 
FEI MICROWAVE 
FERRETEC. INC 
FG ENGINEERING CO 
FREQUENCY SOURCES. INC 
HUGHES AIRCRAFT CO 
MICROELECTRONIC CIRCUITS DIV 

I T S ELECTRONICS 
JANEL LABORATORIES. INC 
JCA TECHNOLOGY INC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LNR COMMUNICATIONS. INC 
LOCUS INC 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUCAS WEINSCHELL 
LUCAS ZETA. INC 
M/A-COM GOVERNMENT PRODUCTS, INC. 
M/A-COM. INC 
MAGNUM MICROWAVE CORP. 
MARCH MICROWAVE LTD 
MAXTECH. INC. 
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RF & MICROWAVE* 
AMPLIFIERS; < 
FAST DELIVERY 
PROGRAM 
WE OFFER THE AMPLIFIER USER A UNIQUE 
COMBINATION OF ADVANTAGES FROM A SINGLE SOURCE: 

ULTRA BROAD BAND FREQUENCY RESPONSE 

SUPERIOR PERFORMANCE SPECS AND WORKMANSHIP 

■ IMMEDIATE OFF-THE-SHELF DELIVERY 

■ VERY COMPETITIVE PRICING 

...and now a simple way to get a price quotation fast! Simply check (k7) the 
appropriate box(s) below and mail or FAX this ad back to us. 

Model 
No. 

Frequency 
Response 

ss 
Gain 
(dB) 
Min. 

Flat¬ 
ness 
(dB) 
Max. 

Noise 
Figure 
(dB) 

P0@ 
1dB C 
(dBm) 
Mln. 

IP3 
(dBm) 
Mln. 

VSWR 
In/Out VDC 

Cur¬ 
rent 
(mA) 

Wide Band / Low Noise Amplifiers 
W50ETC 10KHz—50MHz 24 ±■5 5.3 Typ 6.0 Max + 23 2:1 + 15 125 E-75/BNC 

W50ATC 10KHz—50MHz 1.3 Typ 1.5 Max + 5 + 15 C-75/BNC 

W110F 

W110H 

5MHz—110Mhz 

5MHz—110MHz 

1.1 Typ 1.2 Max 

1.2 Typ 1.4 Max 

+ 15 

+ 5 

+ 15 

+ 15 

C/SMA 

C/SMA 

W500K 1 KHz—500MHz 

W500C 5MHz—500MHz 

W500H 5MHz—500MHz 

LF836C 821MHz—851MHz 

W1G2M 10KHz—1000MHz 

W1G2H 

W15GB3 

5MHz—1000MHz 

50MHZ—1500MHZ 

W2GH 

WFR1-4GA-14 

500MHz—2000MHz 

100MHz—4000MHz 

1.7 Typ 2.2 Max 

1.4 Typ 1.6 Max 

1.2 Typ 1.4 Max 

1.2 Typ 1.5 Max 

2.0 Typ 3.0 Max 

1.3 Typ 1.5 Max 

1.8 Typ 2.0 Max 

4.0 Typ 4.5 Max 

3.5 Typ 4.0 Max 

+ 3 

+ 10 

+ 5 

+ 19 

+ 5 

+ 5 

+ 5 

+ 5 

+ 14 

+ 15 

+ 15 

+ 15 

+ 15 

+ 15 

+ 15 

+ 15 

+ 15 

+ 15 

30 

T75 

C-75/BNC 

C/SMA 

C/SMA 

SPEC/SMA 

C-75/SMA 

C/SMA 

C/SMA 

C/SMA 

A-75/SMA 

Medium Power Amplifiers 
P150D 35KHZ—150MHz 

P500A 2MHz—500MHz 

P500L 5MHz—500MHz 

P1GB 

P2GF-1 

50MHz—1000MHz 

1 MHz—2000MHz 

P2GF-2 10MHz—2000MHz 

P42GA-29 ,5GHz—4.2GHz 

±•5 

±5 

±7 

±1 

±1 

±1 

±15 

5.0 Typ 

4.5 Typ 

10 Typ 

5.5 Typ 

10 Typ 

7.5 Typ 

6.5 Typ 

+ 30 

+ 30 

+ 30 

+ 30 

+ 30 

+ 30 

+ 29 

+ 40 2:1 

+ 40 2:1 

+ 40 2:1 

+ 40 2:1 

+ 40 3.5:1 

+ 40 2:1 

+ 39 2:1 

+ 24 

+ 24 

+ 24 

+ 20 

+ 15 

+ 15 

+ 20 

400 

500 

420 

800 

1000 

1000 

1200 

H/SMA 

H/SMA 

H/BNC 

A-S/SMA 

FW1/SMA 

FW1/SMA 

7wi/sma 

High Power Linear Amplifiers 
P300AM-33 3MHz—300MHz 

P1400M-37 400—1400MHz 

PF19GA-40 1700—1900MHz 

P1 020-40 1000—2000MHz 

10 Typ 

N/A 

N/A 

N/A 

+ 33/2W 

+ 37/5W 

+ 40/10W 

+ 40/10W 

+ 43 2:1 

+ 47 2:1 

+ 50 2:1 

+ 50 2:1 

+ 24 

+ 24 

+ 24 

+ 24 

1000 

2500 

5000 

5000 

Y-B-S/BNC 

Y-D/SMA 

Y-D/SMA 

X512/SMA 

Name_ 
Title_ 
Tel. No_ 

Company_ 
Address_ 
City/State/Zip_ 

TRONTECH 
INC. 

38 INDUSTRIAL WAY EAST • EATONTOWN, NJ 07724 • PHONE: 908-542-1133 • FAX: 908-542-1118 
Represented in: Switzerland, Italy, Holland, West Germany, India, England, Japan, Canada, Israel, France, Sweden 



OFF THE SHELF 

RF 
AMPLIFIERS 

□ YES You Can Have 
EXPRESS DELIVERY 

MODEL NUMBER POWER GAIN SUPPLY PRICE 
Watts dB Volts 

FREQUENCY RANGE 5-50 MHz 
RFP0550-100 100 44 50 $2,100.00 
RFP0550-1000 1000 16 50 $5,040.00 

FREQUENCY RANGE 50 - 100 MHz 
RFP0800-100P50 50 30 50 $1,485.00 
RFP0800-100P100 100 30 50 $1,660.00 
RFP0800-100P200 200 30 50 $2,200.00 
RFP800-100 600 16 50 $2,424.00 

FREQUENCY RANGE 1 - 100 MHz 
RFP01 100-300 300 46 50 $3,150.00 

FREQUENCY RANGE 76 - 108 MHz 
RFP081 0-600 600 16 50 $1,780.00 

FREQUENCY RANGE 75 - 150 MHz 
RFP0800-150P50 50 30 50 $1,485.00 
RFP0800-150P100 100 30 50 $1,660.00 
RFP0800-150P200 200 30 50 $2,200.00 
RFP800-150 500 14 50 $2,424.00 

FREQUENCY RANGE 100 - 200 MHz 
RFP0800-200P50 50 30 50 $1,660.00 
RFP0800-200P100 100 30 50 $2,900.00 
RFP800-200 400 13 50 $3,636.00 

FREQUENCY RANGE 225 - 400 MHz 
RFP0204-4 4 20 28 $ 484.00 
RFP0204-10 10 30 28 $ 685.00 
RFP0204-25 25 30 28 $1,140.00 
RFP0204-50 50 40 28 $1,695.00 
RFP0204-100 100 40 28 $2,200.00 

FREQUENCY RANGE 400 - 500 MHz 
RFP0405-4 4 20 28 $ 435.00 
RFP0405-10 10 30 28 $ 616.00 
RFP0405-25 25 30 28 $1,026.00 
RFP0405-50 50 40 28 $1,525.50 
RFP0405-100 100 40 28 $1,980.00 

FREQUENCY RANGE 1 - 500 MHz 
RFP00105-4 4 20 28 $1,450.00 
RFP00105-10 10 30 28 $2,300.00 
RFP001 05-25 25 30 28 $2,800.00 
RFP001 05-50 50 40 28 $3,752.00 
RFP00105-100 100 40 28 $5,600.00 

FREQUENCY RANGE 500 - 1000 MHz 
RFP0510-4 4 20 28 $2,610.00 
RFP0510-10 10 30 40 $3,800.00 
RFP0510-25 25 30 40 $4,900.00 
RFP0510-50 50 40 40 $6,800.00 
RFP0510-100 100 40 40 $9 800.00 

CUSTOM AMPLIFIER 
WORK SHEET 

Output Power . +_ dBm or _ watts 
± . . dBm or _ watts 

Frequency Range . _ MHz GHz to _ MHz GHZ 
Input Power. . dBm or_ watts 

or Gain. . dB 
Noise Figure . . dB 
Gain Flatness Partial Band . . dB per _ MHz 
Gain Flatness Full Band . ±_ dB 
Input/Output Load Impedance. . ohms _ ohms 
Input VSWR Output Load VSWR .... _ _ 
Load VSWR Protection. . Yes_ No 
Amplification Class . .A__AB_B_ C— D 
Amplification Mode . . CW_ Pulse 
Pulse Width.  mS_ microseconds 
Duty Factor .  %_ CW 
Operating Temperature Range . . Cto_ C 
Storage Temperature Range . . Cto_ C 
D.C. Power Supply Voltage. . volts (range) 
D.C. Power Supply Current. . amps 
Physical Dimensions. . x_ x_ inches 
Quantity Required/Potential. . . 
Is NRE Available . . Yes _ No 
Target Price . .. S_ 
Target Delivery. . 
Other Notes:_ 

CALL (408) 778-9020 

FOR YOUR CUSTOM WORKSHEET 

OTHER PRODUCTS 
• Power splitters and combiners 
• Directional couplers 
• Standard or custom microwave 
amplifiers 

• Filters 

R.F. SOLUTIONS INC. 
16055 Caputo Drive, Morgan Hill, CA 95037, Phone (408) 778-9020, FAX (408) 779-4832 



Rf system blocks and subassemblies 
MICRONICS TECHNOLOGY 
MICROSOURCE INC 
MINI CIRCUITS 
MITEQ, INC. 
MSE 
NAPTECH 
NARDA MICROWAVE CORP 
NORSAL INDUSTRIES INC. 
OMNIPOINT DATA CO . INC 
PACIFIC MONOLITHICS 
PENSTOCK INC. 
PICO PRODUCTS. INC 
PULSAR MICROWAVE CORP 
QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC. 
RADAR TECH. INC 
RAMAR COMMUNICATIONS. INC. 
RAYTHEON CO.. MPTD 
REMEC 
RF PROTOTYPE SYSTEMS 
RFD. INC 
RHG ELECTRONICS LABORATORY - A M/A-COM CO. 
SHASON MICROWAVE CORP 
STEINBRECHER CORP 
SYSTRON DONNER 
SYSTRON DONNER CORP . MICROWAVE DIV. 
TAMPA MICROWAVE LAB. INC 
TEKTRON MICRO ELECTRONICS INC 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TELEMET/GDC 
TEST EQUIPMENT CORP 
TIME MICROWAVE 
TRANS TECH. INC. 
TRILITHIC, INC. 
VORTEX MICROWAVE CORP. 
WATKINS-JOHNSON CO. 
WESTERN MICROWAVE INC. 
WI-COMM ELECTRONICS INC. 

FREQUENCY 
SYNTHESIZERS 

A & A ENGINEERING 
A.R.F. PRODUCTS. INC 
ADVANCED COMMUNICATIONS SYSTEMS, INC. 
ANAREN MICROWAVE INC 
ANGHEL LABORATORIES. INC. 
APPLIED RESEARCH PRODUCTS OF SERVO CORP 
OF AMERICA 

APPLIED SPECIALTIES. INC. 
AUSTRON INC 
BRIMROSE CORP 
CALIFORNIA EASTERN LABORATORIES 
CASTLE MICROWAVE 
COMDEL 
COMMUNICATION TECHNIQUES. INC 
COMPONENT DISTRIBUTORS, INC. 
COMSTRON. 

DIVISION OF AEROFLEX LABORATORIES INC 
CORVUS MICROWAVE. INC. 
DAJEM TECHNOLOGY CO 
DIGITAL RF SOLUTIONS 
ELECTRO RENT CORPORATION 
EMF SYSTEMS INC. 
EMINETICS 
EQUITABLE/RENTELCO CORP. 
ESCO ASSOCIATES 
FERRETEC. INC 
FG ENGINEERING CO. 
FREQUENCY ELECTRONICS 
FREQUENCY SOURCES, INC 
GAMMA MICROWAVE 
GENERAL SERVICES ENGINEERING. INC 
GREENRAY INDUSTRIES 
HARRIS SEMICONDUCTOR 
HUGHES AIRCRAFT CO 
MICROELECTRONIC CIRCUITS DIV 

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 COMMUNICATIONS. INC 
LUCAS WEINSCHELL 
LUCAS ZETA DIVISION. 
LUCAS AEROSPACE COMMUNICATIONS & 
ELECTRONICS 

LUCAS ZETA. INC 
LUFF RESEARCH 
M-TRON INDUSTRIES INC. 
M/A-COM, INC 
MAGNUM MICROWAVE CORP. 
MARLOW ELECTRONICS LTD. 
MICRO PRECISION TECH. INC 
MICRONICS TECHNOLOGY 
MICROSOURCE INC. 
MIRAGE SYSTEMS 
MITEQ, INC. 
MOTOROLA SEMICONDUCTORS 
NAPTECH 
NARDA MICROWAVE CORP 
NOISE COM INC. 
OAKBURY COMPONENTS LTD. 
OMNIPOINT DATA CO.. INC 
PENSTOCK INC 
PENTEK. INC. 
PLESSEY SEMICONDUCTORS 
PROGRAMMED TEST SOURCES, INC. 
QUALCOMM, INC., VLSI Products Division 
RACAL-DANA INSTRUMENTS. INC. 
RADIAN TECHNOLOGY. INC 
RAMAR COMMUNICATIONS. INC. 
RAPID SYSTEMS 
REMTRON, INC. 
RF MONOLITHICS INC. 
RF PROTOTYPE SYSTEMS 
RFD. INC. 
ROHDE AND SCHWARZ GMBH CO 
SCIENTIFIC ATLANTA 
SCITEQ ELECTRONICS, INC. 
SIGNAL ONE 
STANFORD TELECOMMUNICATIONS, INC. 
STEINBRECHER CORP 
SYNTEST CORP 
SYSTRON DONNER 
SYSTRON DONNER CORP.. MICROWAVE DIV 
TALBOT TECHNOLOGY (T-TECH) CORP. 
TECHTROL CYCLONETICS. INC 
TEKTRON MICRO ELECTRONICS INC 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TELEMET/GDC 
TELEMUS ELECTRONIC SYSTEMS INC 
TEST EQUIPMENT CORP 
TONY CHAPMAN ELECTRONICS LTD. 
TRAK MICROWAVE CORP. 
WATKINS-JOHNSON CO 
WAVETEK SAN DIEGO. INC. 
WILTRON CO 
Z COMMUNICATIONS. INC. 

MOTION/PROXIMITY 
SENSORS 

COMPONENT DISTRIBUTORS. INC 
DAJEM TECHNOLOGY CO 
EPSILON LAMBDA ELECTRONICS CORP 
GEC-MARCONI MATERIALS TECHNOLOGY, LTD 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV. 
MAGNAVOX ADVANCED PRODUCTS 
MEGADYNE CORP 
NAMCO CONTROLS 
NAVAN CORPORATION 
PACIFIC MONOLITHICS 
SIGNATURE DESIGNS 
TELSOR CORP 
TRANS-TECH, INC 

RECEIVERS 
A & A ENGINEERING 
A.R.F. PRODUCTS. INC 
AACOM DIVISION OF DATUM. INC. 
AEL DEFENSE CORP 
AMERICAN LASER SYSTEMS. INC. 
AMERICAN MICROWAVE CORP 
ANADIGICS, INC. 
ANDERSEN LABORATORIES 
ANDREW SCICOMM INC. 
ANGHEL LABORATORIES. INC. 
APCOM, INC 
APPLIED RESEARCH PRODUCTS OF SERVO CORP 
OF AMERICA 

APPLIED SYSTEMS ENGINEERING. INC 

APTRON LABORATORIES. INC. 
AUSTRON INC. 
AVCOM OF VIRGINIA 
AYDIN VECTOR DIV 
BELLSONICS INC 
CALIFORNIA AMPLIFIER. INC. 
CASTLE MICROWAVE 
COMMUNITRONICS 
COMSTRON. 

DIVISION OF AEROFLEX LABORATORIES INC 
CONDOR SYSTEMS 
CORVUS MICROWAVE. INC. 
CUBIC COMMUNICATIONS. INC. 
DAJEM TECHNOLOGY CO 
EF JOHNSON 
ELECTRO RENT CORPORATION 
ELISRA ELECTRONIC SYSTEMS LTD. 
EPSILON LAMBDA ELECTRONICS CORP 
ERBTEC ENGINEERING INC. 
FERRETEC, INC 
FG ENGINEERING CO. 
FREQUENCY SOURCES. INC 
GENERAL SERVICES ENGINEERING. INC 
HARRIS RF COMMUNICATIONS 
HDS, INC. 
HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV 
INTERAD LTD 
JCA TECHNOLOGY INC 
L & M ENGINEERING SOUTH 
LASER DIODE INC 
LECTRONIC RESEARCH LABS 
LNR COMMUNICATIONS. INC 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUCAS WEINSCHELL 
LUNAR INDUSTRIES, INC. 
M/A-COM GOVERNMENT PRODUCTS, INC. 
M/A-COM, INC 
MARCH MICROWAVE LTD. 
MARLOW ELECTRONICS LTD. 
MEGADYNE CORP. 
MERET INC 
MICRODYNE CORP 
MICROSOURCE INC. 
MICROWAVE MODULES & DEVICES 
MIDIAN ELECTRONICS 
MITEQ, INC. 
MOTOROLA RADIUS DIVISION 
NAMCO CONTROLS 
NEULINK 
NOISE COM INC. 
NORTHERN SCIENTIFIC LABS 
OMNIPOINT DATA CO., INC. 
PACIFIC MONOLITHICS 
PASCALL ELECTRONICS LTD. 
PENSTOCK INC. 
PHONON CORP. 
PICO PRODUCTS. INC. 
PLESSEY SEMICONDUCTORS 
PRECISION STANDARD TIME. INC. 
PREMIER MICROWAVE CORP. 
RADAR TECH INC 
REMTRON, INC 
REPCO INC 
RF MONOLITHICS INC. 
RF PROTOTYPE SYSTEMS 
RFD. INC. 
RHG ELECTRONICS LABORATORY - A M/A-COM CO. 
RITRON. INC 
ROHDE AND SCHWARZ GMBH CO 
SCIENTIFIC ATLANTA 
SIGNAL ONE 
SIGNATURE DESIGNS 
STANFORD TELECOMMUNICATIONS, INC. 
STEINBRECHER CORP 
SUNAIR ELECTRONICS 
SYSTRON DONNER 
SYSTRON DONNER CORP . MICROWAVE DIV. 
TALBOT TECHNOLOGY (T-TECH) CORP 
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Stanford Telecom ... 
continues to lead the way in 
providing the highest 
performance at the lowest cost. 

These are but a few of the many 
outstanding products and prices 
available today and offered by Stan¬ 
ford Telecom for frequency synthesis 
and digital communications. For the 
highest performance and most cost 
effective solutions in integrated digital 
communications products, Stanford 
Telecom continues to stand out as the 
industry leader. 

Call today to discuss how Stanford 
Telecom might become a member 
of your team. 

STANFORD 
= =- = =- == as ® 

ASIC 
Custom 
Products 
Group 

242 1 Mission College Boulevard 
Santa Clara, California 95054-1298 

Tel: (408) 980-5684 Fax: (408) 727-1482 

MONOLITHIC NCOS 
STEL-1172B 50 MHz, 32-bit, Quadrature 

STEL-1173 50 MHz, 48-bit, High Resolution 

STEL-1174 50 MHz, 16-bit, Low Cost 

STEL-1 175 60 MHz, 32-bit, Phase Modulated 

STEL-1175/80 80 MHz, 32-bit, Phase Modulated 4^ 
STEL-1 176 80 MHz, BCD/Decimal, High Speed CMOS 

STEL-1177 60 MHz, 32-bit, full PM, FM, & Quadrature 

STEL-1 178 50 MHz, Dual NCO <23 

STEL-1179 25 MHz, Serial Input PM NCO, $5 in commercial quantities 4^^ 

STEL-2172 300 MHz, ECL, 32-bit 

STEL-2173 1 GHZ, GaAs, 32-bit, BPSK, QPSK 

BOARD-LEVEL DOS 
STEL-1 272 

STEL-1 273 

STEL-1 275 

STEL-1 375A 

STEL-1 376 

STEL-1 377 

STEL-1 378 

STEL-1 277 

STEL-2272 

STEL-2273 

STEL-2373 

based on1172B, 0-20 MHz 

based on 11 73, 0-20 MHz 

based on 1175, 0-25 MHz 

miniature assembly based on 1175 mil Spec version now 
miniature assembly based on 1176 

miniature assembly based on 1177 mil Spec version now 
miniature assembly based on 1178 

based on 1177, 0-25 MHz 

based on 2172, 0-130 MHz 

based on 2173, 0-400 MHz 

based on 2173, 0-400 MHz - miniature hybrid 4^ 
CHASSIS-LEVEL DOS 
STEL-9272 300 MHz Synthesizer based on 21 72 

STEL-9273 1 GHz Synthesizer based on 2173 

STEL-9275 Synthesizer with 1 GHz internal clock 4®^ 



RF and Microwave 
Telemetry Products 



NCI Systems: 
From Components to Complete Systems Under One Roof 

Table of Contents 
NCX Series Transmitters ... 3 
Crystal-controlled or synthesized 
indirect-modulated transmitters that 
handle Manchester/biphase-
encoded data or analog audio. 

NCD Series Receivers . 4 
Small, rugged units that receive 
and demodulate FM or PM signals. 

RF Modems. 5 
Fully integrated digital RF 
transceivers that consist of a 
receiver, transmitter, and modem. 

Synthesizers . 6 
Low-phase-noise, fast-switching 
synthesizers in bands to 20 GHz. 

Turnkey Systems . 7 
Complete commercial and military 
RF and microwave systems that 
combine analog, digital, and even 
mechanical technology 

Warranty and 
Ordering Information .... 8 

NCI Systems has the 
capability to provide RF and 
microwave subsystems as 
well as complete turnkey 
RF-based telemetry systems. 
Telemetry has many benefits: 

■ Installations unreachable 
by cable can be monitored 
and controlled. 

■ The installation is 
invulnerable to cables being 
cut or knocked down by 
storms or accidents. 

■ There are no cable 
installation costs or fees 
for rental of dedicated 
telephone lines. 

Our products are used in 
both commercial and military 
equipment throughout the 
world. NCI Systems products 
include transmitters, 
receivers, synthesizers, and 
RF modems operating at 
frequencies from 25 MHz to 
20 GHz. Our turnkey 
solutions include all the 
components necessary to 
provide a complete telemetry 
system— along with the NCI 
Systems pledge of service 
and support. 

And as a division of Noise 
Com, Inc., the leading 
supplier of noise sources, 
instruments, and 
subsystems, we have the 
talent and facilities to tackle 
even the most ambitious 

projects, including military, 
space, and avionic systems. 
Our facilities include 
high-speed automated 
equipment for testing of 
vibration, shock, and 
temperature performance, as 
well as the latest automated 
network analyzers. NCI Sys¬ 
tems capabilities are 
MIL-STD-454 for 
workmanship, MIL-STD-883 
for screening, and 
MIL-STD-2000 for soldering. 

We have gained our 
reputation not only for 
delivering high-performance 
equipment, but for delivering 
it right the first time— fast. 
It’s a quality our customers 
have come to count on since 
1985. 

SYSTEMS E. 49 Midland Avenue, Paramus , NJ 07652 
PH (201) 261 8797 • FAX: (201) 261-8339 

A division of Noise Com, Inc. 



NCX Series Transmitters 

■ Standard frequency 
coverage to 2 GHz 
Custom frequency 
coverage to 20 GHz 

■ Output power to 10 W 
■ 12 VDC operation 
■ Low current (1 mA) 

standby mode 
■ Protection for over¬ 

temperature, over-drive, 
over-voltage, VSWR, and 
reverse-polarity 

■ Crystal or synthesizer 
control 

■ Frequency is mechanically 
adjustable to compensate 
for 5 to 10 years of aging 

■ Available in custom 
configurations 

■ Meets MIL-STD-81 0E for 
shock and vibration 

NCI's NCX Series are rugged, 
compact crystal-controlled or 
synthesized transmitters. 
They transmit Manchester/ 
biphase-encoded data or 
analog audio signals using 
indirect frequency 
modulation. The transmitters 
are an excellent choice for 
applications such as remote 
monitoring and surveillance, 
status monitoring, and 
robotics control. 

Like all NCI Systems 
products, the NCX Series can 
be tailored to the needs of 
specific applications. Various 
combinations of output 
power, operating voltage, 
frequency range and 
channels, emission type, 
enclosure, connectors, and 
other parameters can be 
custom configured to meet 
commercial and military 
requirements. Contact an NCI 
Systems engineer for further 
information. 

Typical NCX Series 
Transmitter Specifications* 

Modulation type Indirect FM 

Output frequency between 25 and 2000 MHz 

Number of channels 
Crystal models 1 (2 optional) 
Synthesized models 1396 

Step size 
Synthesized models From 6.25 kHz 

Frequency stability ±0.0005% standard 
±0.00015% optional 

Spurious rejection More than 43 +10log(Po) 
Harmonic rejection More than 43 +10log(Po) 

Emission types 15f2-16f9 
Frequency deviation ±3 kHz 

RF output power 2, 5, or 10 W standard 
Duty cycle Continuous 
Output impedance 50 ohms 
Load VSWR No damage with infinite VSWR, any phase 

Frequency response 300 to 3000 Hz 
Analog input Adjustable from 0.1 Vpp to 1 Vpp
Digital input (optional) 0 to 8.5 VDC 
Input impedance 10 kohm minimum 

Power supply 10.5 to 15.5 VDC 
Current (at 12 VDC) 
Standby 1 mA 
2 W output 450 mA 
5 W output 1 A 
10 W output 2 A 

Operating temperature -30° to +60°C 

Connectors 
RF output SMA female or BNC male (pigtail) 
Power and input Molex KK-156 Series (10 pin) 

Mating connector supplied 

•Important FCC notice See Page 8 of this catalog. 

E. 49 Midland Avenue. Paramus . NJ 07652 
PH (201) 261-8797 • FAX: (201) 261-8339 

A division of Noise Com, Inc. 3 



NCD Series Receivers 

■ Standard frequency 
coverage to 2 GHz 
Custom frequency 
coverage to 20 GHz 

■ Lightweight 
■ 12 VDC operation 
■ High sensitivity 
■ Excellent image. 

spurious, and adjacent 
channel rejection 

■ Crystal or synthesizer 
control 

■ Frequency is mechanically 
adjustable to compensate 
for 5 to 10 years of aging 

■ Available in custom 
configurations 

■ Meets MIL-STD-81 0E for 
shock and vibration 

The NCI Systems NCD 
Series receivers are small, 
rugged units that are 
excellent choices in alarm 
and security, status 
monitoring and control, 
robotics, energy 
management, and ocean 
surveying applications. 

The NCD Series receives and 
demodulates an FM or PM 
signal. The demodulated 
signal baseband is at least 
300 to 3000 Hz or an 
equivalent output to 1200 
baud. 

The NCD Series receivers 
produce a DC output voltage 
(RSSI) that is proportional to 
the field strength of the RF 
input. Sensitivity is excellent 
and short-and-long-term 
stability are maintained 
through crystal control. High 
levels of RF shielding are 
incorporated in the design to 
ensure immunity to 
interference from the 
surrounding electronic 
environment. 

Typical NCD Series 
Receiver Specifications 

Modulation types Indirect FM and PM 

I Input frequency Between 25 and 2000 MHz 

J Number of channels 
Crystal models 1 (2 optional) 
Synthesized models 1396 

1 Step size 
Synthesized models From 6.25 kHz 

1 Frequency stability ±0.0005% standard 
±0.00015% optional 

Spurious and image rejection More than 70 dBc" 
Adjacent channel rejection More than 80 dBc" 
Input for 1 dB GCP More than —40 dBm (in band) 

Deviation from nominal output ±3 kHz 
Acceptable deviation ± 7 kHz minimum 
Carrier detect output CMOS or TTL 

Sensitivity 
12 dB SINAD 0.25 mV RMS" 
20 dB quieting 0.35 mV RMS” 

Received signal strength indicator (RSSI) 1 to 4.5 VDC 
Input impedance 50 ohms 

Baseband bandwidth 300 to 3000 Hz 
Analog output 0 to 1.5 Vpp
Data output 1 Vpp
Receiver time constant (squelch or data) Less than 6 ms 

Power supply 10.5 to 15.5 VDC 
Current (at 12 VDC) 50 mA maximum 

Operating temperature —30° to +60°C 

Connectors 
RF input SMA female or BNC male (pigtail) 
Power and output Molex KK-156 Series (10 pin) 

Mating connector supplied 

’Important FCC notice See Page 8 of this catalog. 
"Rejection and sensitivity data vary with the RF frequency 
Please consult an NCI Systems engineer for data specific to your requirements 

SYSTEMS E. 49 Midland Avenue. Paramus . NJ 07652 
PH (201) 261 8797 • FAX: (201) 261-8339 
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NCM Series RF Modems 

■ 25 MHz to 2 GHz 
frequency range 

■ RS-232C compatible 
■ Full modem functions 
■ Data transmission speeds 

to 1200 baud 
■ Simplex, half-duplex, or full 

duplex operation 
■ Output power from 250 
mW to 10 W 

■ Bit error rate less than 1 
X 10 6 at 12 dB SINAD 

NCM Series digital RF 
modems are fully integrated 
digital RF transceivers that 
consist of a receiver, 
transmitter, and modem. 
They provide asynchronous 
communications at up 1200 
baud over considerable 
distances without wires. The 
NCM modems are designed 
for transparent asynchronous 
point-to-point telemetry and 
communications. 

The NCM Series provides 
communications from point 
to point in a multiple-point 
system, or from remote 
monitoring points to a central 
site. Applications include 
alarm and security systems, 
status monitoring, robotics, 
process control, energy 
management, and ocean 
surveying. Any application 
that requires data 
transmission and reception 
that cannot accept cable 
is a good application for the 
NCM Series. 

Various combinations of 
specifications and 
configurations can be 
delivered to meet the needs 
of individual systems. Contact 
an NCI Systems engineer for 
more information. 

Typical NCM Series RF 
Modem Specifications* 

Modulation type Indirect FM 

Frequency Between 25 and 2000 MHz 

Mark/space frequency 2200 Hz/1200 Hz 

Frequency separation 5 MHz for full duplex 

FM deviation ±3 kHz 

Frequency stability ±0.0005% standard 
±0.00015% optional 

Spurious rejection More than 43 +10log(Po) 
Harmonic rejection More than 43 +10log(Po) 
Receiver adjacent channel rejection More than 80 dBc” 
Receiver image rejection More than 70 dBc" 

RF output power 250 mW to 10 W 
RF sensitivity 0.5 pV RMS at 12 dB SINAD” 
RF impedance 50 ohms 

Modes Simplex, half duplex, or full duplex 

Data interface RS-232C serial 
RTS-CTS delay Less than 50 ms 
Data transmission speeds DC to 1200 baud 
Bit-error rate Less than 1 X 10 ° at 12 dB SINAD 

Power supply 10.5 to 15.5 VDC 
Current (at 12 VDC) 

Receive mode 150 mA 
Transmit mode 

2 W output 600 mA 
5 W output 1150 mA 
10 W output 2150 mA 

Operating temperature -30° to +60°C 

Connectors 
RF N female 
Data (RS-232C) 25-pin subminiature D female 
Power #6 lug terminals 

'Important FCC notice See Page 8 of this catalog. 
•Rejection and sensitivity data vary with the RF frequency. Please consult an 
NCI Systems engineer for data specific to your requirements 

E. 49 Midland Avenue, Paramus . NJ 07652 
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NCS Series Microwave Synthesizers 

■ Frequency coverage to 
20 GHz 

■ FM modulation frequency to 
50 MHz 

■ Fast switching 
■ Single-loop and multi-loop 

indirect synthesis types 
■ Step size from 62.5 kHz 
■ Parallel TTL or CMOS 

control 
■ Phase noise -100 dBc/Hz 

at 1 kHz offset 
■ High spurious and harmonic 

rejection 

NCI Systems s extremely 
flexible design capabilities 
can meet the needs of your 
unique synthesizer 
applications, including 
frequency-hopping radars, 
analog and digital 
communications, and 
jammers. 

NCI Systems offers low 
phase noise, fast-switching 
synthesizers in bands from 
10 MHz to 20 GHz. FM 
capabilities can be 
incorporated with modulation 
frequencies up to 50 MHz 
and wide deviation FM 
capabilities at low modulation 
frequencies. 

The NCS Series synthesizers 
include single-loop and 
multi-loop indirect synthesis 
types. Each design is 
optimized for size, weight, 
power, and performance. 

Whether your systems are 
used in commercial or military 
applications, we can design a 
DTO or synthesizer to your 
specifications. Contact an 
NCI Systems engineer for 
more information. 

Typical NCS Series Microwave 
Synthesizer Specifications 

- 1 Frequency range To 20 GHz 

Step size From 62.5 kHz 

Switching time From 10 ms' 

Phase noise -100 dBc/Hz at 1 kHz offset 
-110 dBc/Hz at 10 kHz offset 
— 130 dBc/Hz at 100 kHz offset 

Stability To ±0.1 ppm 

Output power To 1 W 

Load VSWR No damage with infinite load, any VSWR 

Spurious rejection More than 60 dBc 
Harmonic rejection More than 20 dBc 

FM modulation frequency To 50 MHz 

Control input Parallel TTL or CMOS 

Power supply +15 VDC or 
+ 5 VDC, +15 VDC. and -15 VDC 

Operating temperature -55° to +85°C 

Connectors 
RF output SMA female 
Power and control 25-pin subminiature D 

Quality Full MIL-E-5400 or commercial grade 
- — ■- - -

‘The switching time depends on phase noise and step size The switching time 
for the phase noise shown at 10 GHz is 1 ms. 

SYSTEMS E. 49 Midland Avenue. Paramus . NJ 07652 
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Turnkey Systems 

NCI Systems designs, 
manufactures, and installs 
complete commercial and 
military RF and microwave 
systems that combine 
analog, digital, and even 
mechanical technology. 

Typical projects include: 

Port Authority of New York 
and New Jersey: Designed, 
manufactured, and installed 
the radiating cable 
communications systems in 
the Lincoln and Holland 
tunnels linking New Jersey 
with New York. 

US Marines: Designed, 
manufactured, and integrated 
the digital telemetry links, 
video transmitter, direction 
finding, navigation, and 
electronics systems for the 
Unmanned Avionic Vehicles 
(UAV) program. 

Immigration and 
Naturalization Service: 
Designed and manufactured 
the Remote Intrusion 
Monitoring System (RIMS), 
including thousands of 
infrared, magnetic, and 
acoustic sensors connected 
to telemetry transmitters and 
receivers along the 
US/Mexico border. 

Massachusetts General 
Hospital: Designed and 
manufactured the telemetry 
system that transmits 
signals from heart and fetal 
function sensors worn by 
patients to a central site. The 
system allows patients from 
departments such as the 
maternity ward to move 
around freely. 

Every turnkey project 
undertaken by NCI Systems 
is fully supervised by a 
project manager to 
ensure it is carried out in 
compliance with customer 
requirements. And of course 
it is backed by our 
unparalleled technical service 
and support. Contact an NCI 
Systems engineer to discuss 
your systems requirement— 
regardless of its complexity. 

SYSTEMS E. 49 Midland Avenue. Paramus , NJ 07652 
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NCI Systems 
Notes and Warranty Information 

Important FCC Notice 

Products described in this 
catalog are at present 
available for use by the 
government of the United 
States or any agency thereof 
or for export. The following 
paragraph is applicable to all 
other uses: 

"These devices have not 
been approved by the 
Federal Communication 
Commission. The devices are 
not, and may not be, offered 
for sale or lease, or sold or 
leased until the approval of 
the FCC has been obtained.” 

Contact NCI Systems for the 
current status of FCC 
approvals. 

Rights and Advises 

Noise Com, Inc., and its NCI 
Systems Division, reserve the 
right to make changes 
without notice in the devices 
or the device specifications 
identified in this publication. 
Customers are advised to 
obtain the latest version of 
the device specifications 
before placing an order to 
verify that the information 
relied upon is current. 

Specifications contained in 
this publication supersede all 
data for these products 
published by Noise Com, 
Inc., prior to June 1991 . 

Warranty and Assistance 

All NCI Systems products 
shown in the catalog are 
warranted against defects in 
materials and workmanship 
for a period of one year from 
the date of shipment. Noise 
Com will, at its option, repair 
or replace products that 
prove to be defective during 
the warranty period, provided 
they are returned to Noise 
Com and provided the 
preventive maintenance 
procedures in the supplied 
manuals are followed. 
Repairs necessitated by 
misuse of the product are 
not covered by this warranty. 

NO OTHER WARRANTIES 
ARE EXPRESSED OR 
IMPLIED. INCLUDING BUT 
NOT LIMITED TO THE 
IMPLIED WARRANTIES OF 
MERCHANTABILITY AND 
FITNESS FOR A 
PARTICULAR PURPOSE. 
NOISE COM IS NOT 
LIABLE FOR 
CONSEQUENTIAL 
DAMAGES. 

SYSTEMS E 49 Midland Avenue. Paramus . NJ 07652 
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You Know What Your 
Communication System 
Needs to Succeed... 

QUADRATURE OSCILLATOR: 
Q2334 Dual Direct Digital Synthesizer 

...and so do we! 

Today's communication systems need 
high performance, low power usage, 
small size, quick development time and 
cost effectiveness. 
QUALCOMM answers your tough 

needs with complete VLSI sub-systems 
on a single chip. 

With QUALCOMM, your communi¬ 
cations design can take advantage of the 
world's most advanced VLSI Viterbi 
Codec Systems, Phase-Locked Loop 
(PLL) and Direct Digital (DDS) frequency 
sysnthesizers on single, integrated de¬ 
vices. 

And, you can expect complete 
applications engineering and system¬ 
level support from the engineers behind 
the QUALity COMMunications name. 

We would like to send you more 
information on how your design can 
succeed using QUALCOMM'S VLSI 
solutions. To learn more, please call or 
FAX: 

Qualcomm "the elegant solution " 
VLSI Products Division 

70555 Sorrento Valley Road San Diego, CA 92721 USA 
DIRECT VLSI SUPPORT HOTLINE: 619-597-5005 

FAX: 619-452-9096 



F̂trnnsmissm components 

CUSTOM ASSEMBLIES & SUBASSEMBLIES 

• Receivers/Transmitters • Frequency 
Translators/Converters • Synthesizers 
• VCO’s • Phase Locked Oscillators 
• Multicouplers • Switch Matrices 

2050 Fairway Drive 
RO. Box 790 • Bozeman, MT 59715 

Phone: 406-586*0291 
Fax: 406-587-0653 

TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TELEDYNE RYAN ELECTRONICS 
TELEMET/GDC 
TELEMUS ELECTRONIC SYSTEMS INC 
TELEN ELECTRONICS 
TEST EQUIPMENT CORP 
TOKO AMERICA. INC 
TONY CHAPMAN ELECTRONICS LTD 
TRAK MICROWAVE CORP 
TRANS WORLD COMMUNICATIONS INC. 
UHF ASSOCIATES 
VITRO SERVICES CORP 
WATKINS-JOHNSON CO 
WILMANCO 
XETRON CORP 

RF MODEMS 
AACOM DIVISION OF DATUM. INC 
APPLIED SPECIALTIES. INC 
COMMUNITRONICS 
DAJEM TECHNOLOGY CO 
DIGITAL RF SOLUTIONS 
EF JOHNSON 
ELECTRO RENT CORPORATION 
FG ENGINEERING CO 
HARRIS RF COMMUNICATIONS 
M-TRON INDUSTRIES INC 
MIDIAN ELECTRONICS 
MITEQ, INC. 
MONICOR ELECTRONIC CORP 
MOTOROLA RADIUS DIVISION 
MOTOROLA SEMICONDUCTORS 
NAMCO CONTROLS 
NOISE COM INC. 
OMNIPOINT DATA CO . INC 
QUALCOMM. INC.. VLSI Products Division 
REMTRON. INC 
REPCOINC 
RHG ELECTRONICS LABORATORY - A M/A-COM CO 
RITRON. INC 
SIGNATURE DESIGNS 
STANFORD TELECOMMUNICATIONS, INC. 
TALBOT TECHNOLOGY (T-TECH) CORP 
TEKTRON MICRO ELECTRONICS INC 
TELE-TECH CORP. 
TELEMET/GDC 
TELEMETRY TECHNOLOGIES. INC 
TEST EQUIPMENT CORP 
TRANS WORLD COMMUNICATIONS INC 

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 
NAVAN CORPORATION 
NORCOMM CORP 
OAKBURY COMPONENTS LTD 
PALOMAR ENGINEERS 
PICO PRODUCTS. INC 
PLESSEY SEMICONDUCTORS 
REMTRON, INC 
SELECTONE CORP 
SIGNATURE DESIGNS 
WAVETEK RF PRODUCTS, INC. 

TRANSMITTERS 
A & A ENGINEERING 
AR.F PRODUCTS. INC 
AACOM DIVISION OF DATUM. INC 
ACCSYS TECHNOLOGY. INC 
AMERICAN LASER SYSTEMS. INC 
ANGHEL LABORATORIES. INC 
APPLIED RESEARCH PRODUCTS OF SERVO CORP 
OF AMERICA 

APPLIED SYSTEMS ENGINEERING. INC 
APTRON LABORATORIES. INC. 
AYDIN VECTOR DIV 
BRIMROSE CORP 
COBER ELECTRONICS 
COMARK COMMUNICATIONS. INC 
COMMUNITRONICS 
CORVUS MICROWAVE. INC 
DAJEM TECHNOLOGY CO. 
EF JOHNSON 
EHRHORN TECHNOLOGICAL OPERATIONS. INC 
ELECTRO RENT CORPORATION 
ELISRA ELECTRONIC SYSTEMS LTD 
EPSILON LAMBDA ELECTRONICS CORP 
ERBTEC ENGINEERING INC 
FG ENGINEERING CO 
FREQUENCY SOURCES. INC 
GENERAL SERVICES ENGINEERING. INC 
HARRIS RF COMMUNICATIONS 
HDS. INC 
HENRY RADIO INC. 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV. 
INSTRUMENTS FOR INDUSTRY. INC 
INTERAD LTD 
L & M ENGINEERING SOUTH 
LASER DIODE INC 
LUCAS ZETA. INC 
LUNAR INDUSTRIES. INC 
M-TRON INDUSTRIES INC 
MCL INC 
MERET INC 
MICROWAVE MODULES & DEVICES 
MIDIAN ELECTRONICS 
MILCOM INTL 
MITEQ, INC. 
MOTOROLA RADIUS DIVISION 
NEULINK 
NOISE COM INC. 
OMNIPOINT DATA CO . INC 
PACIFIC MONOLITHICS 
POWER SYSTEMS TECHNOLOGY 
PREMIER MICROWAVE CORP 
REMTRON. INC. 
REPCO INC 
RF MONOLITHICS INC. 
RF PLASMA PRODUCTS 
RF PROTOTYPE SYSTEMS 
RFD, INC 
RHG ELECTRONICS LABORATORY - A M/A-COM CO 
RITRON. INC 
SIGNAL ONE 
SIGNATURE DESIGNS 
STEINBRECHER CORP 
SUNAIR ELECTRONICS 
SYSTRON DONNER 
SYSTRON DONNER CORP MICROWAVE DIV 
TEKTRON MICRO ELECTRONICS INC 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TELEDYNE RYAN ELECTRONICS 
TELEMET/GDC 
TELEN ELECTRONICS 
TEST EQUIPMENT CORP 
TRANS WORLD COMMUNICATIONS INC 

UHF ASSOCIATES 
VENTRONIC 
VITRO SERVICES CORP 
XETRON CORP 

TRANSMISSION 
COMPONENTS 

ANTENNAS 
HF 

A.H. SYSTEMS. INC 
AEL DEFENSE CORP 
AMPLIFIER RESEARCH 
ANDREW CORP 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
ASTRON CORPORATION 
BARKER & WILLIAMSON 
CABLE WAVE SYSTEMS. 

DIVISION OF RADIO FREQUENCY SYSTEMS. INC 
CENTURION INTL INC 
CHILDS CORP 
CUSHCRAFT CORP 
DAJEM TECHNOLOGY CO 
DAYTON-GRANGER. INC. 
DYMA ENGINEERING 
EASTERN MICROWAVE CORP 
FLAM & RUSSELL, INC 
HARRIS RF COMMUNICATIONS 
INLINE COMPONENTS. INC 
JAMES MILLEN ELECTRONICS 
JOSEPH ELECTRONICS INC 
KILO TEC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LOGIMETRICS. INC 
M/A-COM, INC 
MCDONALD ASSOCIATES 
MICROWAVE DESIGN & MFG (MDM) 
PRECISION STANDARD TIME. INC 
R.F. TECHNOLOGIES CORPORATION 
RADIALL. INC 
RF PRODUCTS. INC 
ROHDE AND SCHWARZ GMBH CO 
S T RESEARCH CORP 
SHOKAI FAR EAST LTD 
SIGNATURE ANTENNA 
SNYDER COMMUNICATIONS CORP 
SURPLUS SALES OF NEBRASKA 
TEST EQUIPMENT CORP 
TIW SYSTEMS. INC 
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 RESEARCH ASSOCIATES INCORPORATED 
ANTENNA SPECIALISTS CO . THE 
ASTRON CORPORATION 
CABLEWAVE SYSTEMS. 

DIVISION OF RADIO FREQUENCY SYSTEMS. INC 
CENTURION INTL INC 
CHILDS CORP 
COMAD COMMUNICATIONS LTD 
CUBIC DEFENSE. INC 
CUSHCRAFT CORP 
DAJEM TECHNOLOGY CO 
DAYTON-GRANGER. INC 
DECIBEL PRODUCTS 
DIELECTRIC COMMUNICATIONS 
DYMA ENGINEERING 
EASTERN MICROWAVE CORP 
FG ENGINEERING CO 
FLAM & RUSSELL. INC 
G.C ELECTRONICS CO 
HARRIS RF COMMUNICATIONS 
HOWELL LABORATORIES. INC 
INTERAD LTD 
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FREQUENCY SYNTHESIS 
— - examples... 

The ADS-6, a 3rd generation GaAs DDS, is based upon a 
new 14-bit 1 GHz GaAs DAC, operated conservatively, plus 
proprietary Sciteq logic and a patent-pending memory 
system. By the end of 1991, it will be offered as a hybrid (with 
883/1772 available). *Design goals. 

clock _ <1 GHz» 
bandwidth _ <450 MHz* 
steps _ 32 bits 
spurious _ <-60dBc* 
phase control _ 4 bits (22.5°) 
update rate _ '40 MHz 

In development... 

The DDS-1 Waveformer™ is a complete CMOS DDS and 
modulator on an LCC, only 1" square. With frequency/phase 
control and auto-FSK, plus DIGITAL AM. it is an extremely 
flexible modulator. DDS-1 is an ideal way to reduce division 
ratios and improve phase noise of PLL designs. +5V, ~1.5W, 
max clock: 25 MHz. 

bandwidth DC-11 MHz 
frequency resolution _ _ 32 bits 
control parallel. TTL. binary 
spurious _ <-60dBc 
phase modulation 16 bits 
amplitude control _ 11 bits 

The VDS-1700 combines DDS with PLL, achieving multi-loop 
phase noise performance with single-loop simplicity/cost. Opt 
FM: 30 MHz deviation, 5 MHz rate, (consult factory). Useful 
in ATE, comm, radar, etc. Chassis and IEEE are options. Ext 
10 MHz reference. BCD control. 

bandwidth - _<1 octave <2.4 GHz 
step size 25 kHz ( 10 kHz opt ) 
spurious <-70dBc 
phase noise <-95dBc/Hz @ 10 kHz 
package 7.0 x 5.0 x 2.5 inches 

The VDS-1306 uses Sciteq's patented DDS plus PLL 
technology to achieve a unique combination of small size, very 
good spectral purity, and line steps. For satcom and radio IF 
applications, it uses very little power and has excellent 
reliability. Semi-custom versions can be packaged in a chassis 
or on VME cards. External reference. 

bandwidth SMS MHz 
steps 100 Hz (0.1 Hz opt) 
spun _ -55dBc 
phase noise -96dBc @ 100 Hz 
control BCD. parallel 
power _ <5W 

package _ 7.5 ” x 3" x 0.75" 

The VDS-100 uses a proprietary fractional-n plan to achieve 
remarkable spectral purity with high reliability and fine steps. It 
is a form/fit/function replacement for existing units, and should 
be considered as first choice in new applications. Control is 
BCD, 15-bit. All surface mount, hi-rel. 

operating range 50-150 MHz (<15% BW) 
step size 1/384 MHz (or as required) 
phase noise _ <-120dBc/Hz @ 1 kHz 
spurious   <-95dBc 
power consumption _<10W 

L and C band available 

Several DDS products are available in VME format, with 
various bandwidths and step sizes. The electro-mechanical 
interface is standard VME. with control on user-defined pins 
rather than through VME protocol. RF I/O appear at SMA 
connectors. 

VDS 3050_ 3U, DC-35 MHz, '4 Hz 
VDS 3001 A 61, DC-32 MHz, 1/16 Hz 
VDS 3000A 6U.DC-15 MHz. -1 mHz 
VDS 3125 _ 6U, DC-110 MHz, <1 Hz 
VDS 3A _6U, DC-3 MHz. 1.0 mHz 

Sciteq specializes in frequency synthesizers using direct-digital. PLL, direct-analog, 
drift-cancel, and combination architectures, plus other RF subsystems that exploit 
the performance of the company's proprietary synthesizer designs. 

ITEQ ELECTRONICS, INC. • 8401 AERO DRIVE • SAN DIEGO CA 92123 • (619) 292-0500 • FAX • (619) 292-9120 



RF transmission components _ 
JAMES MILLEN ELECTRONICS 
JOSEPH ELECTRONICS INC 
KILO TEC 
L & M ENGINEERING SOUTH 
LARSEN ELECTRONICS. INC 
LECTRONIC RESEARCH LABS 
LOGIMETRICS. INC 
M/A-COM ADAMS-RUSSELL, INC. 
-ANTENNA AND MICROWAVE DIVISION 

M/A-COM, INC 
MCDONALD ASSOCIATES 
MICRO COMMUNICATIONS. INC 
MICROWAVE DESIGN & MFG. (MDM) 
MOUSER ELECTRONICS 
R. F. TECHNOLOGIES CORPORATION 

RADIATION SYSTEMS. INC . MARK ANTENNAS DIV. 
ROHDE AND SCHWARZ GMBH CO 
S T RESEARCH CORP 
SCALA ELECTRONIC CORP 
SCIENTIFIC RESEARCH LABS 
SENSOR SYSTEMS. INC 
SHOKAI FAR EAST LTD 
SIMPLICITY TOOL CORPORATION 
SINCLAIR RADIO LABS INC 
SNYDER COMMUNICATIONS CORP 
TECOM 
TELEWAVE INC. 
TEST EQUIPMENT CORP 
TIL-TEK LTD 
TIW SYSTEMS, INC 
TONY CHAPMAN ELECTRONICS LTD 

Four reasons to buy 
Kay attenuators. 

✓ Performance ✓ Dependability ✓ Price ✓ Delivery 
Kay Elemetrics Corp offers a complete line of Programmable and 

In-Line Attenuators. We can supply you with the right model to fit your 
specific application. Listed below are some typical models. 

Model No. Imped. 
Frequency 
Range 

Atten. 
Range Steps 

In-Line 
837 500 DC-1500MHz 0-102.5dB 5dB 

839 500 DC-2000MHz 0-101dB IdB 

1/839 500 DC-lOOOMHz 0-22. IdB .IdB 

847 750 DC-lOOOMHz 0-102.5dB ,5dB 

849 750 DC- 1500MHz 0-101dB IdB 

1/849 750 DC-500MHZ 0-22. IdB IdB 

860 500 DC- 1500MHz 0-132dB IdB 

865 6000 DC-lMHz 0-132dB IdB 

870 750 DC-lOOOMHz 0-132dB IdB 

Programmable 

4440 500 DC- 1500MHz 0-130dB lOdB 

4450 500 DC- 1500MHz 0-127dB IdB 

1/4450 500 DC-lOOOMHz 0-16.5dB IdB 

4460 500 DC- 1500MHz 0-3 IdB IdB 

4480 500 DC- 1500MHz 0-63dB IdB 

For more information contact: 

Kay Elemetrics Corp 
12 Maple Avenue, PO Box 2025 
Pine Brook, NJ 07058-2025 USA 
TEL: (201) 227-2000 • FAX: (201) 227-7760 
TWX: 710-734-4347 

TRANS TECH. INC 
TRANSCO PRODUCTS. INC 
WATKINS-JOHNSON CO 

UHF 

A.H. SYSTEMS. INC 
ADAMS-RUSSELL ELECTRONICS CO . INC 
AEL DEFENSE CORP 
ALPHA INDUSTRIES. INC 
AMPLIFIER RESEARCH 
ANDREW CORP 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
ANTENNA SPECIALISTS CO . THE 
ASTRON CORPORATION 
CABLEWAVE SYSTEMS. 

DIVISION OF RADIO FREQUENCY SYSTEMS. INC 
CENTURION INTL INC 
CHILDS CORP 
COMAD COMMUNICATIONS LTD 
CUBIC DEFENSE. INC 
CUSHCRAFT CORP 
DAJEM TECHNOLOGY CO 
DATRON SYSTEMS. INCORPORATED 
DAYTON-GRANGER. INC 
DECIBEL PRODUCTS 
DIELECTRIC COMMUNICATIONS 
DYMA ENGINEERING 
EASTERN MICROWAVE CORP 
FG ENGINEERING CO 
FLAM & RUSSELL. INC 
G.C ELECTRONICS CO 
HOWELL LABORATORIES. INC 
INTERAD LTD 
JOSEPH ELECTRONICS INC 
KILO TEC 
L & M ENGINEERING SOUTH 
LARSEN ELECTRONICS, INC 
LECTRONIC RESEARCH LABS 
LITTON AIRTRON 
LOGIMETRICS. INC 
LUCAS EPSCO INC 
M/A-COM ADAMS-RUSSELL, INC. 
-ANTENNA AND MICROWAVE DIVISION 

M/A-COM, INC 
MCDONALD ASSOCIATES 
MICRO COMMUNICATIONS. INC 
MICRONETICS INC 
MICROWAVE DESIGN & MFG (MDM) 
ONEIDA ELECTRONIC MFG CO. INC 
R.F. TECHNOLOGIES CORPORATION 
RADIATION SYSTEMS. INC.. MARK ANTENNAS DIV 
ROHDE AND SCHWARZ GMBH CO 
S T RESEARCH CORP 
SCALA ELECTRONIC CORP 
SCIENTIFIC ATLANTA 
SCIENTIFIC RESEARCH LABS 
SENSOR SYSTEMS. INC 
SHOKAI FAR EAST LTD 
SIMPLICITY TOOL CORPORATION 
SINCLAIR RADIO LABS INC 
SNYDER COMMUNICATIONS CORP 
SURPLUS SALES OF NEBRASKA 
TECOM 
TELEMETRY TECHNOLOGIES. INC 
TELEWAVE INC 
TEST EQUIPMENT CORP 
TIL-TEK LTD 
TIW SYSTEMS. INC 
TONY CHAPMAN ELECTRONICS LTD 
TRANS-TECH. INC 
TRANSCO PRODUCTS. INC 
WATKINS-JOHNSON CO. 

EMC/EMI 

A H SYSTEMS. INC 
AIL SYSTEMS INC 
ALPHA INDUSTRIES. INC 
AMPLIFIER RESEARCH 
ANDREW CORP 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
APPLIED SPECIALTIES. INC. 
ASTRON CORPORATION 
C K CONSULTANTS. INC 
CAPCON. INC. 
ELECTRO-MECHANICS CO. (EMCO) 
EMC CONSULTING 
EQUITABLE/RENTELCO CORP 
HEWLETT-PACKARD CO. 
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ROTARY 
ATTENUATORS 

50R-028 
DC-1 GHz 
0-1 dB in .1 dB Steps 

50R-019 
DC-2 GHz 
0-10 dB in 1 dB Steps 

Fixed Attenuators 
50FHEXXX-200 N 
Frequency Range 
DC-1000 MHz 
Attenuation 
3 thru 60 dB any 1 dB 
increment 

JFW Industries, Inc. 
5134 Commerce Square Drive 
Indianapolis, Indiana 46237 
317-887-1340 Fax: 317-881-6790 

50R-029 
DC-2 GHz 
0-70 dB in 10 dB Steps 

50R-043 
DC-1 GHz 
0-100 dB in 10 dB Steps 

Available in SMA, BNC orTNC Connectors 

75 Ohm Rotary Attenuators available 

JFW Industries, Inc. 
5134 Commerce Square Dr. 
Indianapolis, Indiana 46237 
317-887-1340 

50FHXXX-10 
Frequency Range 
DC-2000 MHz 
Attenuation Range 
(XXX) insert value 
1 thru 20 dB (any 1 dB 
increment) 
Connectors 
N Male to N Female 
(Standard) 
Available in BNC & SMA upon 
request 

High Power Terminations 
30 Watt 
Connectors 
50T-054 N Male 
50T-055 N Female 
501-056 BNC Male 
50T-057 BNC Female 
50T-058TNC Male 
50T-059TNC Female 

50T032(XXX) 
100 Watt Termination! 
Mismatch 
Frequency Range 
DC-1000 MHz 
1.0:1 2.5:1 
1.1:1 3:1 
12:1 5:1 
1.5:1 



RI transmission components 
INSTRUMENTS FOR INDUSTRY. INC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LUCAS EPSCO INC 
M/A-COM. INC 
MAGNETIC RADIATION LABORATORIES. INC 
MCDONALD ASSOCIATES 
MICROWAVE DESIGN & MFG (MDM) 
R.F. TECHNOLOGIES CORPORATION 
RADIOMETRICS CORP 
ROHDE AND SCHWARZ GMBH CO 
SCHAFFNER EMC. INC 
SHOKAI FAR EAST LTD 
SIMPLICITY TOOL CORPORATION 
TEST EQUIPMENT CORP 
TIL-TEK LTD 
TONY CHAPMAN ELECTRONICS LTD 
TRANS-TECH. INC 
WATKINS-JOHNSON CO 

BROADBAND 
A H SYSTEMS. INC 
ADAMS-RUSSELL ELECTRONICS CO . INC 
AEL DEFENSE CORP 
ALPHA INDUSTRIES. INC 
ALPHA PRODUCTS 
AMPLIFIER RESEARCH 
ANAREN MICROWAVE INC 
ANDREW CORP 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
ASTRON CORPORATION 
CABLEWAVE SYSTEMS. 

DIVISION OF RADIO FREQUENCY SYSTEMS. INC. 
CENTURION INTL INC 
CHILDS CORP 
COMAD COMMUNICATIONS LTD 
CONDOR SYSTEMS 
CUBIC DEFENSE. INC 
CUSHCRAFT CORP 

DAJEM TECHNOLOGY CO 
DAYTON-GRANGER. INC 
DECIBEL PRODUCTS 
DYMA ENGINEERING 
EASTERN MICROWAVE CORP 
EMC CONSULTING 
INLINE COMPONENTS. INC 
JOSEPH ELECTRONICS INC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LITTON AIRTRON 
LOGIMETRICS. INC. 
LUCAS EPSCO INC 
M/A-COM ADAMS-RUSSELL, INC. 
-ANTENNA AND MICROWAVE DIVISION 

M/A-COM, INC 
MCDONALD ASSOCIATES 
MCH ASSOCIATES 
MICRO COMMUNICATIONS. INC 
MICROFLECT CO . INC 
MICROWAVE DESIGN & MFG (MDM) 
NSI 
O K INDUSTRIES INC 
OLEKTRON CORP 
PREMIER MICROWAVE CORP 
R.F. TECHNOLOGIES CORPORATION 
RADIATION SYSTEMS. INC . MARK ANTENNAS DIV 
ROHDE AND SCHWARZ GMBH CO 
S T RESEARCH CORP 
SCALA ELECTRONIC CORP 
SENSOR SYSTEMS. INC 
SHOKAI FAR EAST LTD. 
SIMPLICITY TOOL CORPORATION 
SINCLAIR RADIO LABS INC 
SNYDER COMMUNICATIONS CORP 
SUNAIR ELECTRONICS 
SURPLUS SALES OF NEBRASKA 
TECOM 
TELEDYNE RYAN ELECTRONICS 
TELEX/HY GAIN 

TEST EQUIPMENT CORP 
TIL-TEK LTD 
TIW SYSTEMS. INC 
TONY CHAPMAN ELECTRONICS LTD 
TRANS TECH. INC 
TRANSCO PRODUCTS. INC 
WATKINS-JOHNSON CO 

ANTENNA 
POSITIONERS 

A H SYSTEMS. INC 
ANDREW CORP 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
C K CONSULTANTS. INC 
CONDOR SYSTEMS 
CUBIC DEFENSE. INC 
DATRON SYSTEMS. INCORPORATED 
DYMA ENGINEERING 
DYNETIC SYSTEMS CO 
ELECTRO-MECHANICS CO. (EMCO) 
FG ENGINEERING CO 
FLAM & RUSSELL, INC 
HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV 
JAMES MILLEN ELECTRONICS 
LECTRONIC RESEARCH LABS 
NAVAN CORPORATION 
NSI 
OAKBURY COMPONENTS LTD. 
ROHDE AND SCHWARZ GMBH CO 
ROTATING PRECISION MECHANISMS. INC 
S T RESEARCH CORP 
SCIENTIFIC ATLANTA 
TIW SYSTEMS. INC 
VITRO SERVICES CORP 
WATKINS-JOHNSON CO 

K 

Fixed Coaxial Terminations 

64 

•. 

de to 50 GHz 
MIL-D-39030 QPL 
Shorts and Dust Caps 
.5 to 10 Watts Avg. Power 
Ultra Miniature (0.34 inch) 
Space and Hi-Rel Qualified 
All Popular Connector Styles 

From cellular to satellite applications, M/A-COM’s 
terminations cover the performance spectrum. 

M/A-COM Control Components Division 
21 Continental Boulevard 

Merrimack, NH 03054-4343 
Tel: USA (603)424-4111 

Please see our Business Reply Card on Page 151. 

UK 
Japan 

(0734)580833 
03(226)1671 
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RF & MICROWAVE FILTERS, ATTENUATORS & ACCESSORIES 

TUNABLE FILTERS_ 

■ Bandpass, Band Reject and Computer Controlled 
■ 24MHz to 4GHz, 2% to 8% Bandwidth 
■ Full Octave Manual Tuning 

■ Single and Multi-Octave Computer Tuning 

FIXED FREQUENCY FILTERS 

■ Bandpass, Low Pass and 
High Pass 

■ Tubular, Cavity, Combline, 

L-C and Interdigital 
■ 10MHz to 18GHz, 0.1% to 

100% Bandwidths 

ATTENUATORS 

■ Broadband, Rotary Step, 
Programmable and Chips 

■ 0.1 ,1.0 and 10dB Steps, 

0.1 tolOOdB 
■ 3% Accuracy 
■ OEM, Tandem Mount and 

Benchtop 

ACCESSORIES 

■ VSWR Bridges 
■ Terminations 

■ Mismatches 
■ RF Detectors 
■ Coaxial Switches 

Call toll free for specs, SOO/854-2436 
prices and delivery. FAX: 714/497’7331 

TGLONIC 
BGRKGLGIJ 
INC. 

P.O. Box 277 
Laguna Beach, CA 92652 



RFtransmission components 

ATTENUATORS 
COAXIAL 

ACCUTEST INSTRUMENTS INC 
AIRTRON CORP 
ALAN INDUSTRIES, INC. 
APPLIED RESEARCH PRODUCTS OF SERVO CORP 
OF AMERICA 

APPLIED SPECIALTIES, INC 
ARRA INC 
AVA ELECTRONICS CORP 
BARTH ELECTRONICS. INC 
BIRD ELECTRONIC CORP. 
CAIN FORLAW CO. 
CASTLE MICROWAVE 
COAXIAL COMPONENTS CORP 
COMPAC DEVELOPMENT CORP 
COMPONENT DISTRIBUTORS, INC. 
DAICO INDUSTRIES 
DAJEM TECHNOLOGY CO 
DORADO COMPANY 
ELCOM SYSTEMS INC 
ELECTRICAL INSULATION SUPPLIERS. INC 
ELECTRO IMPULSE LABORATORY. INC 
ELECTRO RENT CORPORATION 
ELECTRONIC RESOURCES INC 
EMC TECHNOLOGY, INC 
EQUITABLE/RENTELCO CORP 
ESCO ASSOCIATES 
GENERAL MICROWAVE CORP 
GILBERT ENGINEERING 
HAMEG INC 
HEWLETT-PACKARD CO 
HEWLETT-PACKARD CO . COMPONENTS 
HOWELL LABORATORIES. INC 
HUBER & SUHNER INC. 
HUBER AND SUHNER AG 
INMET CORP 

JFW INDUSTRIES, INC. 
JOSEPH ELECTRONICS INC 
KAY ELEMETRICS CORP. 
KDI/TRIANGLE ELECTRONICS. INC 
KW MICROWAVE CORPORATION 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV. OF VERNITRON CORP 
LUCAS WEINSCHELL 
M/A-COM CONTROL COMPONENTS DIVISION 
M/A-COM, INC 
MARCH MICROWAVE LTD 
MARLOW ELECTRONICS LTD 
MARSHALL ELECTRONICS 
MATRIX SYSTEMS CORP 
MERRIMAC INDUSTRIES. INC 
MICRO COAX COMPONENTS. INC 
MICROLAB/FXR 
MIDISCO 
MIDWEST MICROWAVE INC. 
MINI CIRCUITS 
NAPTECH 
NARDA MICROWAVE CORP 
NATIONAL MAGNETICS GROUP INC 
NEMAL ELECTRONICS INTERNATIONAL 
PASCALL ELECTRONICS LTD 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
PICO PRODUCTS. INC 
PICOSECOND PULSE LABS. INC 
R F INDUSTRIES 
R.F. TECHNOLOGIES CORPORATION 
RFDC INC 
RLC ELECTRONICS. INC 
ROHDE AND SCHWARZ GMBH CO 
SAGE LABORATORIES. INC 
SCIENTIFIC ATLANTA 
SHOKAI FAR EAST LTD. 
SOLITRON DEVICES. INC & SOLITRON/MICROWAVE 
SURPLUS SALES OF NEBRASKA 

SYNERGY MICROWAVE CORP. 
SYSTRON DONNER CORP . MICROWAVE DIV 
TELONIC BERKELEY, INC. 
TEST EQUIPMENT CORP 
TEST PROBES. INC 
TONY CHAPMAN ELECTRONICS LTD 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
U.S INSTRUMENT RENTALS 
VIEWSONICS 
WAVELINE INC 
WAVETEK RF PRODUCTS, INC. 
WEINSCHEL ASSOCIATES 
WILTRON CO 

PC MOUNT 

ALAN INDUSTRIES. INC 
APPLIED SPECIALTIES. INC 
BECKMAN INDUSTRIAL CORP . 
ELECTRONIC TECHNOLOGIES DIV 

CAIN FORLAW CO 
COMPONENT DISTRIBUTORS, INC. 
DAICO INDUSTRIES 
ELCOM SYSTEMS INC 
ELECTRICAL INSULATION SUPPLIERS. INC 
ELECTRONIC RESOURCES INC 
EMC TECHNOLOGY. INC 
ION BEAM MILLING. INC 
JFW INDUSTRIES, INC. 
KDI/TRIANGLE ELECTRONICS. INC 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
MERRIMAC INDUSTRIES. INC 
MINI CIRCUITS 
OAKBURY COMPONENTS LTD 
PACIFIC MONOLITHICS 
PENSTOCK INC 
PHOENIX MICROWAVE CORP 

66 

A S D E L V E R Y 
■ 

Fixed Coaxial Attenuators 
From cellular to satellite applications, 
M/A-COM’s attenuators cover the 
performance spectrum. 

■ de to 26.5 GHz Operation 
« MIL-A-3933 QPL Approved 
■ All Popular Connector Styles 
■ Chip Styles: Drop-In Module, 
Microstrip and Cylindrical 

■ Power to 20 Watts Avg. 
■ Precision Calibrated Sets 

■fNUATO« 

20 dB 

184 20 

7^1 

■ Space and Hi-Rel Qualified 
■ Ultra Miniature (0.75 inch) 
■ Vs dB Steps to 20 dB and 1 dB 
Steps to 60 dB 

For fast delivery, call our factory or 
nearest authorized distributor. 

M/A-COM Control Components Div. 
21 Continental Boulevard 
Merrimack, NH 03054-4343 
Tel: USA (603)424-4111 

UK (0734)580833 
Japan 03(226)1671 

Please see our Business Reply Card on Page 151. 
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RCD COMPONENTS INC 
REMEC 
RF PRIME 
RICHARDSON ELECTRONICS. LTD 
RLC ELECTRONICS. INC 
SALISBURY ENGINEERING INC 
SHOKAI FAR EAST LTD 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP 
TELE-TECH CORP. 

• Mixers/Modulators • Frequency Doublers 
• Switches • Divider/Combiners • Quadrature 
• Hybrids • Impedance Transformers 
• Directional Couplers • Attenuators 

2050 Fairway Drive 
P.O. Box 790 • Bozeman, MT 59715 

Phone: 406-586-0291 
Fax: 406-587-0653 

TELONIC BERKELEY. INC. 
TEST EQUIPMENT CORP 
TRILITHIC, INC. 
WAVETEK RF PRODUCTS, INC. 

PIN 

ALPHA INDUSTRIES. INC 
AMERICAN MICROWAVE CORP 
AMPLIFONIX. INC 
ANAREN MICROWAVE INC 
ANGHEL LABORATORIES. INC 
APPLIED SPECIALTIES. INC 
AYDIN VECTOR DIV 
CAIN FORLAW CO 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS, INC. 
COUGAR COMPONENTS 
CUSTOM MICROWAVE COMPONENTS 
DAICO INDUSTRIES 
DAJEM TECHNOLOGY CO 
EATON CORP . MICROWAVE PRODUCTS DIV. 
ELECTRICAL INSULATION SUPPLIERS. INC 
ELECTRONIC RESOURCES INC 
ELISRA ELECTRONIC SYSTEMS LTD 
EMC TECHNOLOGY. INC 
EXIMIN TRADING CO . INC 
GENERAL MICROWAVE CORP 
HEWLETT-PACKARD CO 
JCA TECHNOLOGY INC 
JFW INDUSTRIES, INC. 
KDI/TRIANGLE ELECTRONICS. INC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
M/A-COM, INC 
MERRIMAC INDUSTRIES. INC 
MICRONETICS INC. /NEM 
MICROSIGNALS. INC 
MINI CIRCUITS 
MITEQ, INC. 
NORSAL INDUSTRIES INC 
OAKBURY COMPONENTS LTD 
OLEKTRON CORPORATION 
OPTIMAX. INC 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PHOENIX MICROWAVE CORP. 
Q-BIT CORPORATION 
QUAL-TECH. DIV OF FLEXCO MICROWAVE INC 
RCD COMPONENTS 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 
TRANS-TECH. INC 
UNITRODE 
VENTRONICS MICROWAVE CORP 
VORTEX MICROWAVE CORP 
WATKINS-JOHNSON CO 
WAVELINE INC 

VARIABLE 

ACCUTEST INSTRUMENTS INC 
AEROWAVE INC. 
AIRTRON CORP 
ALAN INDUSTRIES, INC. 
ALPHA INDUSTRIES. INC 
AMPLIFONIX. INC 
ANAREN MICROWAVE INC 
APOLLO MICROWAVES LTD 
APPLIED SPECIALTIES. INC. 
ARRA INC 
BIRD ELECTRONIC CORP 
BRIMROSE CORP 
CAIN FORLAW CO 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS, INC. 
CUSTOM MICROWAVE COMPONENTS 
DAICO INDUSTRIES 
DAJEM TECHNOLOGY CO 
ELECTRONIC RESOURCES INC 
ELISRA ELECTRONIC SYSTEMS LTD 
EMC TECHNOLOGY. INC. 
GAMMA-F CORP 
GENERAL MICROWAVE CORP 
HEWLETT-PACKARD CO 
HOWELL LABORATORIES, INC 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
JFW INDUSTRIES, INC. 
KAY ELEMETRICS CORP 
KDI/TRIANGLE ELECTRONICS. INC. 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV. OF VERNITRON CORP 
LUCAS WEINSCHELL 
M/A-COM CONTROL COMPONENTS DIVISION 
M/A-COM, INC 
MARCH MICROWAVE LTD. 
MARLOW ELECTRONICS LTD 
MERRIMAC INDUSTRIES. INC 
MICROLAB/FXR 
MICRONETICS INC 
MICRONETICS INC /NEM 
MIDISCO 
MITEC ELECTRONICS LTD 
NAPTECH 
NARDA MICROWAVE CORP 
NATIONAL MAGNETICS GROUP INC. 
NORSAL INDUSTRIES INC 
OLEKTRON CORPORATION 
OPTIMAX. INC 
PACIFIC MONOLITHICS 

PACIFIC 
X MONOLITHICS 

GaAs MMIC 
DIGITAL ATTENUATORS 

• 2 bit/4 bit 
• 1 dB resolution 
• on chip digital driver 
• low loss, high power 

245 Santa Ana Court Sunnyvale, CA 94086 
TEL (408) 732-8000 FAX (408) 732-3413 

PASCALL ELECTRONICS LTD 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
PHOENIX MICROWAVE CORP 
Q-BIT CORPORATION 

QUAL-TECH. DIV. OF FLEXCO MICROWAVE INC 
R.F. TECHNOLOGIES CORPORATION 
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. 
TRANS-TECH. INC 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
VORTEX MICROWAVE CORP 
WATKINS-JOHNSON CO 
WAVELINE INC 
WEINSCHEL ASSOCIATES 

PROGRAMMABLE 

ACCUTEST INSTRUMENTS INC 
AEROWAVE INC 
AIRTRON CORP 
ALAN INDUSTRIES, INC. 
ALPHA INDUSTRIES. INC 
AMERICAN MICROWAVE CORP 
ANGHEL LABORATORIES. INC 
APPLIED SPECIALTIES. INC 
ARRA INC 
CAIN FORLAW CO 
COMPONENT DISTRIBUTORS. INC. 
DAICO INDUSTRIES 
DAJEM TECHNOLOGY CO 
ELECTRONIC RESOURCES INC 
ELISRA ELECTRONIC SYSTEMS LTD. 
EMC TECHNOLOGY. INC 
EQUITABLE/RENTELCO CORP 
GENERAL MICROWAVE CORP 
HEWLETT-PACKARD CO. 
HEWLETT-PACKARD CO . COMPONENTS 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
JFW INDUSTRIES, INC. 
KAY ELEMETRICS CORP 
KDI/TRIANGLE ELECTRONICS. INC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUCAS WEINSCHELL 
M/A-COM CONTROL COMPONENTS DIVISION 
MARCH MICROWAVE LTD. 
MARLOW ELECTRONICS LTD 
MATRIX SYSTEMS CORP 
MERRIMAC INDUSTRIES, INC 
MICRONETICS INC 
MICRONETICS INC /NEM 
NAPTECH 
NARDA MICROWAVE CORP 
NORSAL INDUSTRIES INC 
OPTIMAX. INC 
PASCALL ELECTRONICS LTD. 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
PHOENIX MICROWAVE CORP 
QUAL-TECH. DIV OF FLEXCO MICROWAVE INC 
RCD COMPONENTS INC 
REMEC 
RLC ELECTRONICS. INC 
ROBINSON LABS 
ROHDE AND SCHWARZ GMBH CO 
SHOKAI FAR EAST LTD 
TEKTRON MICRO ELECTRONICS INC 
TEKTRONIX. INC 
TELONIC BERKELEY, INC. 
TONY CHAPMAN ELECTRONICS LTD 
TRANS-TECH. INC 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
VENTRONICS MICROWAVE CORP 
WAVE LI NE INC. 
WAVETEK RF PRODUCTS, INC. 
WILTRON CO 
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HIGH POWER 
COUPLERS 

RF transmission components 

2000 WATTS 
.01-250 MHz 

• MODEL C1460 
• COUPLING 50 dB 
• DIRECTIVITY 20 dB 
• VSWR 1.15:1 

100 WATTS 
.05-1000 MHz 

• MODEL C1634 
• COUPLING 40 dB 
• DIRECTIVITY 20 dB 
• VSWR 1.2:1 

BROADBAND RF 
COMPONENTS 

• Hybrid Junctions 
• Power Combiners 
• Power to 20 KW 
• Frequency .01-2000 MHz 

1965 - 1990 
25 years in business 

/ /W WERLATONE INC. 
KjJÇX P.O. Box 47 

) / Brewster, NY 10509 
Tel: (914) 279-6187 
TWX 510-600-0747 decades ahead 

STEP 
ACCUTEST INSTRUMENTS INC 
AIRTRON CORP 
ALAN INDUSTRIES, INC. 
ALPHA INDUSTRIES, INC 
AMERICAN MICROWAVE CORP 
AMPLIFONIX, INC 
APPLIED SPECIALTIES. INC 
COMPONENT DISTRIBUTORS, INC. 
CUSTOM MICROWAVE COMPONENTS 
DAICO INDUSTRIES 
EATON CORP . MICROWAVE PRODUCTS DIV 
ELECTRO RENT CORPORATION 
ELECTRONIC RESOURCES INC 
ELISRA ELECTRONIC SYSTEMS LTD 
EMC TECHNOLOGY. INC 
EQUITABLE/RENTELCO CORP 
EXIMIN TRADING CO, INC 
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 WEINSCHELL 
M/A-COM, INC 
MARCH MICROWAVE LTD 
MARLOW ELECTRONICS LTD 
MICROLAB/FXR 
MICRONETICS INC. /NEM 
MICROWAVE RESOURCES. INC 
MIDISCO 
MIDWEST MICROWAVE INC 
NAPTECH 
NARDA MICROWAVE CORP 
NATIONAL MAGNETICS GROUP INC 
NORSAL INDUSTRIES INC 
OPTIMAX. INC 
PASCALL ELECTRONICS LTD 
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 
TRANS TECH. INC 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
WAVELINE INC 
WAVETEK RF PRODUCTS, INC. 
WEINSCHEL ASSOCIATES 
WILTRON CO 

HIGH POWER 
ACCUTEST INSTRUMENTS INC 
AEROWAVE INC 
AIRTRON CORP 
ALAN INDUSTRIES, INC. 
ALPHA INDUSTRIES. INC 
ANGHEL LABORATORIES. INC 
APOLLO MICROWAVES LTD. 
APPLIED SPECIALTIES. INC 
ARRA INC 
BIRD ELECTRONIC CORP 
COMPONENT DISTRIBUTORS, INC. 
EMC TECHNOLOGY. INC 
EQUITABLE/RENTELCO CORP 
ESCO ASSOCIATES 
FLORIDA RF LABS. INC 
HOWELL LABORATORIES. INC 
HUBER AND SUHNER AG 
INMET CORP 
JFW INDUSTRIES, INC. 
KDI/TRIANGLE ELECTRONICS. INC 
LECTRONIC RESEARCH LABS 
LUCAS EPSCO INC 
LUCAS WEINSCHELL 
M/A-COM, INC 
MARLOW ELECTRONICS LTD 
MICROLAB/FXR 
MICROWAVE RESOURCES. INC 

MITEC ELECTRONICS LTD 
NAPTECH 
NARDA MICROWAVE CORP 
NATIONAL MAGNETICS GROUP INC 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
POLYMER DESIGN 
QUAL-TECH. DIV OF FLEXCO MICROWAVE INC 
R.F. TECHNOLOGIES CORPORATION 
RAYTHEON CO . MPTD 
RICHARDSON ELECTRONICS. LTD 
RLC ELECTRONICS. INC 
ROSS ENGINEERING CORP 
SHOKAI FAR EAST LTD 
TEST EQUIPMENT CORP 
TONY CHAPMAN ELECTRONICS LTD 
TRANS TECH. INC 
TRILITHIC, INC. 
WEINSCHEL ASSOCIATES 

COAXIAL CABLE 
ADAMS-RUSSELL ELECTRONICS CO . INC 
ALPHA PRODUCTS 
ALPHA WIRE CORPORATION 
AMPHENOL RF/MICROWAVE OPERATIONS 
ANDREW CORP 
APPLIED SPECIALTIES. INC. 
ARROWSMITH SHELBURN DIV 
(FORMERLY JOSLYN DEFENSE SYSTEMS) 

AUTOMATIC CONNECTOR INC 
BI-TRONICS. INC 
BRAND REX CABLE SYSTEMS 
BRIM ELECTRONICS. INC 
C & M CORP 
CABLEWAVE SYSTEMS. 

DIVISION OF RADIO FREQUENCY SYSTEMS. INC 
CAPCON. INC 
CASTLE MICROWAVE 
CERAMASEAL 
COAXIAL COMPONENTS CORP 
COAXITUBE CORP 
COMARK COMMUNICATIONS. INC 
COMPONENT DISTRIBUTORS, INC. 
CONNECTING DEVICES. INC 
COOPER INDUSTRIES/BELDEN DIVISION 
CUSHCRAFT CORP 
DECIBEL PRODUCTS 
DIELECTRIC COMMUNICATIONS 
DIELECTRIC SCIENCES 
DORADO COMPANY 
DY.MA ENGINEERING 
DYNAWAVE INCORPORATED 
EF JOHNSON 
ELECTRICAL INSULATION SUPPLIERS. INC 
ELECTRONIC RESOURCES INC 
FLEXCO MICROWAVE. INC 
FLORIDA RF LABS. 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 CANNON/SEALECTRO 
ITT POMONA ELECTRONICS 
ITT SCHADOW INC 
JOSEPH ELECTRONICS INC 
KAMAN INSTRUMENTATION CORP 
KILO TEC 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LARSEN ELECTRONICS. INC 
LECTRONIC RESEARCH LABS 
LUCAS WEINSCHELL 
M/A-COM ADAMS-RUSSELL, INC. 
-ANTENNA AND MICROWAVE DIVISION 

M/A-COM, INC 
MADISON CABLE CORP 
MALCO. MICRODOT INC . 
CONNECTOR. INTERCONNECT SYSTEMS DIV 

MANHATTAN ELEC CABLE CORP 
MARCH MICROWAVE LTD 
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MARSHALL ELECTRONICS 
MERCURY WIRE PRODUCTS INC. 
MICRO COAX COMPONENTS. INC 
MIDISCO 
MOLEX INC 
MOUSER ELECTRONICS 
NEK CABLE. INC 
NEMAL ELECTRONICS INTERNATIONAL 
PASCALL ELECTRONICS LTD 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
PICO PRODUCTS. INC 
PRECISION TUBE CO INC 
R.F. TECHNOLOGIES CORPORATION 
RADIATION SYSTEMS. INC . MARK ANTENNAS DIV 
ROGERS CORP 
ROGERS CORPORATION 
SCALA ELECTRONIC CORP 
SHOGYO INTL CORP 
SHOKAI FAR EAST LTD. 
SINCLAIR RADIO LABS INC 
SOLITRON DEVICES. INC & SOLITRON/MICROWAVE 
STORM PRODUCTS CO . 
ADVANCED TECHNOLOGY GROUP 

SURPLUS SALES OF NEBRASKA 
TAUBER-DREYER CORP 
TELE WAVE 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 CO . INC. 
AEL DEFENSE CORP 
AEROWAVE INC 
AIRTRON CORP 
ALAN INDUSTRIES, INC. 
ALPHA INDUSTRIES. INC 
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 
COMAD COMMUNICATIONS LTD 
COMARK COMMUNICATIONS. INC. 
COMPONENT DISTRIBUTORS, INC. 
CORVUS MICROWAVE. INC 
DAJEM TECHNOLOGY CO 
DECIBEL PRODUCTS 
DENSITRON MICROWAVE LIMITED 
DIELECTRIC COMMUNICATIONS 
DORADO COMPANY 
DYMA ENGINEERING 
DYNATECH MICROWAVE TECHNOLOGY. INC 
EAGLE WICHITA 
EASTERN MICROWAVE CORP 
ELCOM SYSTEMS INC 
ELISRA ELECTRONIC SYSTEMS LTD 
EQUITABLE/RENTELCO CORP 
EXIMIN TRADING CO . INC 
GAMMA MICROWAVE 
GAMMA-F CORP 
HEWLETT-PACKARD CO 
HOWELL LABORATORIES. INC 
HUBER & SUHNER INC 
HUBER AND SUHNER AG 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
JANEL LABORATORIES. INC 
JOSEPH ELECTRONICS INC 
KAPTRON INC 
KDI/TRIANGLE ELECTRONICS. INC 
KRYTAR 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LARSEN ELECTRONICS. INC 
LECTRONIC RESEARCH LABS 

LITTON AIRTRON 
LORAL MICROWAVE/WAVECOM 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUCAS EPSCO INC 
M/A-COM CONTROL COMPONENTS DIVISION 
M/A-COM, INC 
MAC TECHNOLOGIES 
MARCH MICROWAVE LTD. 
MARLOW ELECTRONICS LTD 
MAURY MICROWAVE CORP 
MERRIMAC INDUSTRIES. INC 
MICON. INC 
MICRO COMMUNICATIONS. INC 
MICROLAB/FXR 
MICROSIGNALS. INC 

MICROWAVE DEVICES. INC 
MICROWAVE FILTER CO . INC 
MICROWAVE RESOURCES. INC 
MIDISCO 
MIDWEST MICROWAVE INC 
MINI CIRCUITS 
MITEC ELECTRONICS LTD 
NAPTECH 
NARDA MICROWAVE CORP 
NORSAL INDUSTRIES INC 
NORTH HILLS ELECTRONICS. INC 
OAKBURY COMPONENTS LTD 
OLEKTRON CORPORATION 
PASCALL ELECTRONICS LTD 
PASSIVE MICROWAVE TECHNOLOGY. INC (PAMTECH) 

LARK ENGINEERING COMPANY 

Lark has developed a unique series of miniature filters to solve today’s high density packaging 
problems. 

Rugged construction and miniature size provide immediate solutions for manpack, missile, 
EW, and space applications. 

Pin type terminals make these filter series compatible for printed circuit mounting. Please 
refer to appropriate page for additional information, or contact our applications engineer¬ 
ing department. 

RF & Microwave Filters 
■ Full Product Line from 1 MHz to 18 GHz 
■ Coaxial, Tubular, Combline, Cavity 
■ Miniature, Pin Mount, TO-8 Can 
■ High Pass, Low Pass, Band Pass, Band Reject 
■ Duplexers and Multiplexers 
■ Switchable Filter Banks and Preselectors 
■ From Low Cost Commercial to High Performance MIL Spec 
■ Standard, Special, and High Reliability models available 

Call, Write, or Bingo for our new 100 page Catalog! 
714-240-1233 

LARK ENGINEERING COMPANY™ 
A Division of Baier & Baier. Ine. 
27151 Calle Delgado. San Juan Capistrano. CA 92675 
FAX 714-240-7910 
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Ijl trcinsmjssion components 

TO-8 
Filters 
$25.00 
each 

(quantity: 10 and up) 

■ 10 MHz to 2,500 MHz. 

■ 3 sections 

■ 3 dB bandwidths: 5% to 20% 
■ Stopband rejection: 50 dBc. 

■ Temperature: -25 to +50 °C 

■ Shock: to 15 G 
■ Vibration: to 5 G 

■ Relative humidity: to 90% 

Special models are also available 
in the TC series, with up to 6 sections, 
frequency ranges to 6,000 MHz, 3 dB 
bandwidths from 3% to 100% of the 
center frequency, and increased envi¬ 
ronmental capabilities. Other Lark En¬ 
gineering Company TO-8 package 
filter models include lowpass and 
highpass configurations, and also 
models that can be qualified to MIL¬ 
SPEC environmentals. 

Call, Write, or Bingo for 
our new 100 page Catalog! 

714-240-1233 

Lark Engineering Company 
A Division of Baier & Baier, Inc. 

27151 Calle Delgado 
San Juan Capistrano, CA 92675 
FAX: 714-240-7910 

PASTERNACK ENTERPRISES 
PENSTOCK INC 
PICO PRODUCTS. INC 
PREMIER MICROWAVE CORP 
PULSAR MICROWAVE CORP 
QUAL-TECH, DIV OF FLEXCO MICROWAVE INC 
R.F. TECHNOLOGIES CORPORATION 
REMEC 
RICHARDSON ELECTRONICS. LTD 
RLC ELECTRONICS. INC 
ROHDE AND SCHWARZ GMBH CO 
SAGE LABORATORIES. INC 
SCIENTIFIC ATLANTA 
SHOKAI FAR EAST LTD 
SIGNALCRAFTERS. INC 
SOLITRON DEVICES. INC & SOLITRON/MICROWAVE 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP 
SYSTRON DONNER CORP . MICROWAVE DIV. 
TELE-TECH CORP. 
TEST EQUIPMENT CORP 
TONY CHAPMAN ELECTRONICS LTD 
TRANS TECH. INC 
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 

EQUALIZERS 
ALLEN AVIONICS. INC 
ALPHA COMPONENTS. INC 
APPLIED SPECIALTIES. INC 
CHESTERFIELD PRODUCTS INC 
COMAD COMMUNICATIONS LTD 
CUSTOM MICROWAVE COMPONENTS 
DAJEM TECHNOLOGY CO 
DELTA MICROWAVE INC 
EATON CORP., COMPONENT & SEMICONDUCTOR 
ELECTRONIC DECISIONS INCORPORATED 
ELISRA ELECTRONIC SYSTEMS LTD 
ESCO ASSOCIATES 
EXIMIN TRADING CO.. INC 
INMET CORP 
INNOWAVE 
JOSEPH ELECTRONICS INC 
KW MICROWAVE CORPORATION 
LECTRONIC RESEARCH LABS 
M/A-COM CONTROL COMPONENTS DIVISION 
M/A-COM, INC 
MARLOW ELECTRONICS LTD 
MATRIX SYSTEMS CORP 
MIDWEST MICROWAVE INC. 
NARDA MICROWAVE CORP 
OPAMP LABS INC 
PASCALL ELECTRONICS LTD. 
PASSIVE MICROWAVE TECHNOLOGY. INC (PAMTECH) 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
R.F. TECHNOLOGIES CORPORATION 
REMEC 
SALISBURY ENGINEERING INC 
SHOKAI FAR EAST LTD 
SIERRA MICROWAVE TECHNOLOGY 
SURPLUS SALES OF NEBRASKA 
TELEDYNE MICROWAVE 
TONY CHAPMAN ELECTRONICS LTD 
VIEWSONICS 

FILTERS 
CAVITY 

ADVANCED MILLIWAVE LABS 
ANATECH ELECTRONICS 
ANTENNA SPECIALISTS CO . THE 
ANTHONY RF PRODUCTS. INC 
APOLLO MICROWAVES LTD 
APPLIED RESEARCH PRODUCTS OF SERVO CORP 
OF AMERICA 

APPLIED SPECIALTIES. INC 

BELLSONICS INC 
CASTLE MICROWAVE 
CIR-Q-TEL MICROWAVE INC 
COM DEV 
COMAD COMMUNICATIONS LTD 
DADEN ASSOCIATES. INC 
DAJEM TECHNOLOGY CO 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC 
DIELECTRIC COMMUNICATIONS 
DYMA ENGINEERING 
EASTERN MICROWAVE CORP 
ELECTRO-MECHANICS CO (EMCO) 
ELISRA ELECTRONIC SYSTEMS LTD 
ESCO ASSOCIATES 
EXIMIN TRADING CO . INC 
F S Y MICROWAVE INC 
GAMMA-F CORP 
HOWELL LABORATORIES. INC. 
HUBER & SUHNER INC. 
HUBER AND SUHNER AG 
INTEGRATED MICROWAVE CORPORATION 
K & L MICROWAVE. INC 
KDI/TRIANGLE ELECTRONICS. INC 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LARK ENGINEERING CO.. DIV. OF BAIER 
& BAIER INC. 

LECTRONIC RESEARCH LABS 
LITTON AIRTRON 
LORAL MICROWAVE/WAVECOM 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUCAS EPSCO INC 
M/A-COM, INC 
MARCH MICROWAVE LTD 
MARLOW ELECTRONICS LTD 
MCH ASSOCIATES 
MICRO COMMUNICATIONS, INC 
MICROLAB/FXR 
MICROPHASE 
MICROWAVE FILTER CO . INC 
MOTOROLA CERAMIC PRODUCTS 
OAKBURY COMPONENTS LTD 
PREMIER MICROWAVE CORP 
R.F. TECHNOLOGIES CORPORATION 
RACOM CORP 
RADIAN TECHNOLOGY. INC 
RDL, INC 
REACTEL. INC 
REMEC 
RLC ELECTRONICS, INC 
SALISBURY ENGINEERING INC 
SHOKAI FAR EAST LTD. 
SINCLAIR RADIO LABS INC 
TELEDYNE MICROWAVE 
TELE WAVE INC 
TELONIC BERKELEY, INC. 
TIME MICROWAVE 
TRANSCO PRODUCTS. INC 
TRILITHIC, INC. 
WATKINS-JOHNSON CO. 

COAXIAL 

ACCUTEST INSTRUMENTS INC 
AIRTRON CORP 
ANATECH ELECTRONICS 
ANTENNA SPECIALISTS CO . THE 
APOLLO MICROWAVES LTD 
APPLIED RESEARCH PRODUCTS OF SERVO CORP 
OF AMERICA 

APPLIED SPECIALTIES. INC 
AVA ELECTRONICS CORP 
BELLSONICS INC 
BIRD ELECTRONIC CORP 
CAIN FORLAW CO 
CASTLE MICROWAVE 
CIR-Q-TEL MICROWAVE INC 
COM DEV 
COMAD COMMUNICATIONS LTD 
COMARK COMMUNICATIONS. INC 
COMPONENT DISTRIBUTORS, INC. 
DADEN ASSOCIATES. INC 
DAJEM TECHNOLOGY CO 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC 
DENSITRON MICROWAVE LIMITED 
DIELECTRIC COMMUNICATIONS 
DYMA ENGINEERING 
DYNATECH MICROWAVE TECHNOLOGY. INC 
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TTE America ’s Filter Specialist for over 35 years 
Passive Bandpass Filters 

• Designs Include 

• Number of poles 
• Frequency Range 
• Package Styles 
• Guaranteed Shipment 

: Bessel, Butterworth, Chebyshev and 
Elliptical Function 

: 2 to 6 
: 100Hz to 500MHz 
: PCB, BNC or SMA 
: 10 Working Days ARO (QTY 1-10) 

Passive Lowpass Filters 
• Designs Include 

• Number of poles 
• Frequency Range 
• Package Styles 
• Guaranteed Shipment 

: Bessel, Butterworth, Chebyshev and 
Elliptical Function 

: 2 to 11 
: 10Hzto 500MHz 
: PCB, BNC or SMA 
: 10 Working Days ARO (QTY 1-10) 

Passive Highpass Filters 
• Designs Include 

• Number of poles 
• Frequency Range 
• Package Styles 
• Guaranteed Shipment 

: Bessel, Butterworth, Chebyshev and 
Elliptical Function 

: 2 to 11 
: 100Hz to 100MHz 
: PCB, BNC or SMA 
: 10 Working Days ARO (QTY 1-10) 

Passive Band Rejection Filters 
• Designs Include 

• Number of poles 
• Frequency Range 
• Package Styles 
• Guaranteed Shipment 

: Butterworth, Chebyshev and 
Elliptical Function 

: 2 to 6 
: 1kHz to 10MHz 
: PCB, BNC or SMA 
: 10 Working Days ARO (QTY 1-10) 

Passive Diplexers & Duplexers 
• Designs Include 
• Types 
• Number of poles 
• Frequency Range 
• Package Styles 
• Shipment 

: Butterworth and Chebyshev 
: Contiguous or Noncontiguous Passbands 
: 2 to 6 
: 10kHz to 30MHz 
: SMA 
: 10 Working Days ARO (QTY 1-10) 

Filter Systems 
These bench top and rack mounting enclosures will accept from 1 
to 36 filters. Any TTE active or passive filter may be specified. 

Need technical assistance? Call our engineering hot line (213) 445-2793. 

TTE, Incorporated 2251 Barry Avenue West Los Angeles, CA 90064 FAX: (213)445-2791 TEL.: (213)478-8224 



RF transmission components 
ELISRA ELECTRONIC SYSTEMS LTD 
ESCO ASSOCIATES 
F S Y MICROWAVE INC 
GAMMA-F CORP 
HEWLETT PACKARD CO 
HOWELL LABORATORIES. INC 
HUBER & SUHNER INC 
HUBER AND SUHNER AG 
INTEGRATED MICROWAVE CORPORATION 
JOSEPH ELECTRONICS INC 
K & L MICROWAVE. INC 
KDI/TRIANGLE ELECTRONICS. INC 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LEA DYNATECH. INC 
LARK ENGINEERING CO., DIV. OF BAIER 

& BAIER INC. 
LECTRONIC RESEARCH LABS 
LORAL MICROWAVE/WAVECOM 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUCAS EPSCO INC 
M/A-COM, INC 
MARCH MICROWAVE LTD 
MARLOW ELECTRONICS LTD 
MCH ASSOCIATES 
MICON. INC 
MICROLAB/FXR 
MICROPHASE 
MICROWAVE FILTER CO . INC 
MINI CIRCUITS 
MITEC ELECTRONICS LTD 
MURATA ERIE 
NORTH HILLS ELECTRONICS. INC 
OAKBURY COMPONENTS LTD 
OXLEY INC 
PASCALL ELECTRONICS LTD 
PASSIVE MICROWAVE TECHNOLOGY. INC (PAMTECH) 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
PREMIER MICROWAVE CORP 
R.F. TECHNOLOGIES CORPORATION 
RACOM CORP 
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 
TELEDYNE MICROWAVE 
TELEWAVE INC. 
TELONIC BERKELEY, INC. 
TIME MICROWAVE 
TONY CHAPMAN ELECTRONICS LTD 
TRANS TECH. INC 
TRANSCO PRODUCTS. INC. 
TRILITHIC, INC. 
TROMPETER ELECTRONICS 
TUCKER ELECTRONICS 
WESTERN MICROWAVE INC 

HELICAL 
ANATECH ELECTRONICS 
APPLIED SPECIALTIES. INC 
BELLSONICS INC 
CIR-Q-TEL MICROWAVE INC 
COILCRAFT 
DADEN ASSOCIATES. INC 
DAJEM TECHNOLOGY CO 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC 
ELISRA ELECTRONIC SYSTEMS LTD 
F S Y MICROWAVE INC 
INTEGRATED MICROWAVE CORPORATION 
K & L MICROWAVE. INC 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LARK ENGINEERING CO., DIV. OF BAIER 

& BAIER INC. 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
M/A-COM, INC 
MARCH MICROWAVE LTD 
MCH ASSOCIATES 
MICROPHASE 
MICROWAVE FILTER CO . INC 
MITEC ELECTRONICS LTD 

PASCALL ELECTRONICS LTD. 
R.F. TECHNOLOGIES CORPORATION 
RALTRON 
RDL. INC 
REACTEL. INC 
REMEC 
RLC ELECTRONICS. INC. 
SALISBURY ENGINEERING INC 
SHOKAI FAR EAST LTD 
TELEDYNE MICROWAVE 
TELEMET/GDC 
TELEWAVE INC 
TELONIC BERKELEY, INC. 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TOKO AMERICA. INC 
TRILITHIC, INC. 
WI-COMM ELECTRONICS INC 

TUNABLE 
ACCUTEST INSTRUMENTS INC 
ANATECH ELECTRONICS 
ANTENNA SPECIALISTS CO . THE 
ANTHONY RF PRODUCTS, INC 
APPLIED SPECIALTIES. INC 
AYDIN VECTOR DIV 
BELLSONICS INC. 
CAIN FORLAW CO 
CASTLE MICROWAVE 
CIR-Q-TEL MICROWAVE INC 
COMAD COMMUNICATIONS LTD 
COMARK COMMUNICATIONS. INC 
COMPONENT DISTRIBUTORS, INC. 
DAJEM TECHNOLOGY CO 
DATEL. INC 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC 
DIELECTRIC COMMUNICATIONS 
DORADO COMPANY 
DYMA ENGINEERING 
EAGLE WICHITA 
ELECTRONIC DECISIONS INCORPORATED 
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. INC 
K & L MICROWAVE. INC 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LORAL MICROWAVE/WAVECOM 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUCAS EPSCO INC 
M/A-COM, INC 
MARCH MICROWAVE LTD 
MARLOW ELECTRONICS LTD. 
MCH ASSOCIATES 
MICROLAB/FXR 
MICROWAVE FILTER CO . INC 
MITEC ELECTRONICS LTD 
OXLEY INC 
PENSTOCK INC 
POLE/ZERO CORPORATION 
PREMIER MICROWAVE CORP 
REMEC 
RF PRODUCTS. INC. 
RLC ELECTRONICS. INC 
SALISBURY ENGINEERING INC. 
SHOKAI FAR EAST LTD 
TELEDYNE MICROWAVE 
TELEMET/GDC 
TELE WAVE INC 
TELONIC BERKELEY, INC. 
TOKO AMERICA. INC 
TRANSCO PRODUCTS. INC 
TRILITHIC, INC. 
TTE INC. 
U.S. INSTRUMENT RENTALS 
WATKINS-JOHNSON CO 
WAVETEK RF PRODUCTS, INC. 

HIGHPASS 
A.G. ELECTRONICS. A DIV OF HYBRIDS INTL. LTD 
ACCUTEST INSTRUMENTS INC 
AIRTRON CORP 
ALDA ELECTRONICS, INC 
ALLEN AVIONICS. INC 
ALPHA COMPONENTS. INC. 
ANATECH ELECTRONICS 
ANTHONY RF PRODUCTS. INC 
APOLLO MICROWAVES LTD. 
APPLIED RESEARCH PRODUCTS OF SERVO CORP 
OF AMERICA 

APPLIED SPECIALTIES. INC. 
ARMATEK 
BELLSONICS INC 
BIRD ELECTRONIC CORP 
CAIN FORLAW CO 
CAPTOR CORP 
CASTLE MICROWAVE 
CHESTERFIELD PRODUCTS INC 
CIR-Q-TEL MICROWAVE INC 
COAXIAL DYNAMICS, INC. 
COILCRAFT 
COM DEV 
COMAD COMMUNICATIONS LTD. 
COMARK COMMUNICATIONS. INC 
COMPONENT DISTRIBUTORS, INC. 
COMSTRON. 

DIVISION OF AEROFLEX LABORATORIES INC 
DADEN ASSOCIATES. INC 
DAJEM TECHNOLOGY CO 
DATEL. INC 
DAYTON-GRANGER. INC 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC 
DIELECTRIC COMMUNICATIONS 
EAGLE WICHITA 
EASTERN MICROWAVE CORP 
EATON CORP . COMPONENT & SEMICONDUCTOR 
EATON CORP . MICROWAVE PRODUCTS DIV 
EG &GCIRTECH 
EG&G FREQUENCY PRODUCTS. INC 
ELECTRO RENT CORPORATION 
ELECTRONIC DECISIONS INCORPORATED 
ELISRA ELECTRONIC SYSTEMS LTD 
EQUITABLE/RENTELCO CORP 
ESC ELECTRONICS CORP 
ESCO ASSOCIATES 
EXIMIN TRADING CO . INC. 
F S Y MICROWAVE INC 
GAMMA MICROWAVE 
GAMMA-F CORP 
GENERAL SERVICES ENGINEERING. INC 
GENISCO TECHNOLOGY CORP 
HOWELL LABORATORIES. INC 
HUBER & SUHNER INC 
HUGHES AIRCRAFT CO 
MICROELECTRONIC CIRCUITS DIV 

HY-Q INTERNATIONAL (USA), INC. 
INTEGRATED MICROWAVE CORPORATION 
INTERCONNECTION PRODUCTS, INC 
JABIL CIRCUITS WEST 
JOSEPH ELECTRONICS INC 
K & L MICROWAVE. INC. 
KDI/TRIANGLE ELECTRONICS. INC 
KW MICROWAVE CORPORATION 
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 
LUCAS EPSCO INC 
M/A-COM, INC 
MARCH MICROWAVE LTD 
MARLOW ELECTRONICS LTD 
MCH ASSOCIATES 
MICRO COAX COMPONENTS. INC. 
MICRO COMMUNICATIONS. INC 
MICRO HYBRIDS INC 
MICROLAB/FXR 
MICROPHASE 
MICROSONICS INC 
MICROWAVE FILTER CO . INC 
MINI CIRCUITS 
MITEC ELECTRONICS LTD 
MURATA ERIE 
NAPTECH 
NARDA MICROWAVE CORP 
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From our industry leading surface mount filters to our time-proven rotary and fixed pad attenuators, 
Trilithic is your source for a complete family of RF and microwave components. Our strict quality assurance 

standards apply to all product lines, whether your application is for high reliability military or field¬ 
tough commercial items. In addition, Trilithic's high stock volume ensures competitive pricing and 

availability, so call us toll-free at 800-344-2412, and get acquainted with our family. 

< TRILITHIC 
9202 East 33rd Street • Indianapolis, IN 46236 

Phone: 317-895-3600 1-800-344-2412 FAX: 317-895-3613 



NORTH HILLS ELECTRONICS. INC 
OLEKTRON CORPORATION 
P&H LABORATORIES 
PASCALL ELECTRONICS LTD 
PASSIVE MICROWAVE TECHNOLOGY. INC (PAMTECH) 
PENSTOCK INC 
PICO PRODUCTS. INC 
PIEZO TECHNOLOGY. INC 
PRECISION FILTERS INC 
PREMIER MICROWAVE CORP 
QUARTZTEK. INC 
R.F. TECHNOLOGIES CORPORATION 
RACOM CORP 
RALTRON 
RAMAR COMMUNICATIONS. INC 

RDL. INC 
REACTEL. INC 
REMEC 
RF PRODUCTS. INC 
RF PROTOTYPE SYSTEMS 
RLC ELECTRONICS. INC 
SABOR CORP 
SALISBURY ENGINEERING INC 
SHOK AI FAR EAST LTD 
SIERRA MICROWAVE TECHNOLOGY 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP 
TDK CORP OF AMERICA 
TELEDYNE MICROWAVE 
TELEMET/GDC 

IF/RF/Microwave Filters 
Miniature Combline 
Interdigital 
Bandpass Filters 

Miniature Tunable 
(Voltage) Bandpass 

Miniature Lumped 
Constant 

frequencies 
1% to one octave 
bandwidths 
Miniaturization with 
high precision wire 
EDM fabrication 
High selectivity with 
low loss 

20 to 600 MHz 
3 sections 
Sub-octave tuning 
5%-20% bandwidths 
Fast slew rate 

IMpac 
Surface Mount 
Packages 

Diplexers-
Multiplexers 

• DC to 18 GHz 
• 2% to over 100% 
• 2 to 12 sections 
• Bandpass/Highpass/ 
Lowpass 

• Chebyshev, Pseudo-
elliptic, Bessel, 
Gaussian, Gaussian 
to 12dB. Gaussian to 
6dB designs 

Microminiature 
Switched Filter 
Module 

• DC to 5000 MHz 
• 0.5‘ - 2.0' lengths 
• Low insertion loss, 

high selectivity 
• High performance 
lumped element 
miniature filter tech¬ 
nology 

• Chebyshev, Pseudo-
elliptic, Bessel, 
Gaussian. Gaussian to 
12dB, and Gaussian 
to 6dB designs 

. DC to 26.5 GHz 
• Contiguous/ 
Non-contiguous 

• Lumped Constant, 
Suspended Stripline, 
Coaxial 

• 2. 3 or 4 channels 
• Frequencies up to 

3 GHz 
• 60 dBC typical RF 

isolation 
• 50 dBC typical 

control line isolation 
• Lowpass, highpass, 
bandpass and band 
reject 

• Less than 150 ns 
switching GaAs 
technology 

IKEGRATED MCRCWAVE” 
3422 Tripp Court, San Diego, CA 92121 *Tel. 619-259-2600 • FAX 619-755-8679 

TELEWAVE INC 
TELONIC BERKELEY, INC. 
TEMEX ELECTRONICS INC 
TEST EQUIPMENT CORP 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TIME MICROWAVE 
TOKO AMERICA. INC 
TONY CHAPMAN ELECTRONICS LTD 
TOSHIBA AMERICA. INC 
TRANSCO PRODUCTS. INC 
TRILITHIC, INC. 
TTE INC. 
TUCKER ELECTRONICS 
UHF ASSOCIATES 
VIEWSONICS 
WATKINS-JOHNSON CO 
WAVETEK RF PRODUCTS, 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 
AEROVOXINC 
AIRTRON CORP 
ALDA ELECTRONICS. INC. 
ALLEN AVIONICS. INC 
ALPHA COMPONENTS. INC 
ANATECH ELECTRONICS 
ANTHONY RF PRODUCTS. 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 
CAIN FORLAW CO. 
CAPTOR CORP 
CASTLE MICROWAVE 
CENTRE ENGINEERING. INC 
CERAMIC DEVICES. INC 
CHESTERFIELD PRODUCTS INC 
CIR-Q-TEL MICROWAVE INC 
COAXIAL DYNAMICS, INC. 
COILCRAFT 
COM DEV 
COMAD COMMUNICATIONS LTD 
COMARK COMMUNICATIONS, INC 
COMPONENT DISTRIBUTORS, INC. 
COMSTRON. 

DIVISION OF AEROFLEX LABORATORIES INC 
DADEN ASSOCIATES. INC 
DAJEM TECHNOLOGY CO. 
DATEL. INC 
DAYTON-GRANGER. INC 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC 
DENSITRON MICROWAVE LIMITED 
DIELECTRIC COMMUNICATIONS 
EAGLE WICHITA 
EASTERN MICROWAVE CORP 
EATON CORP . COMPONENT & SEMICONDUCTOR 
EATON CORP . MICROWAVE PRODUCTS DIV 
EG&GCIRTECH 
EG&G FREQUENCY PRODUCTS. INC 
ELECTRO RENT CORPORATION 
ELECTRONIC DECISIONS INCORPORATED 
ELISRA ELECTRONIC SYSTEMS LTD. 
EQUITABLE/RENTELCO CORP. 
ESC ELECTRONICS CORP 
ESCO ASSOCIATES 
EXIMIN TRADING CO . INC 
F S Y MICROWAVE INC 
FILCOILCO.. INC 
FILTRON CO INC 
GAMMA MICROWAVE 
GAMMA-F CORP 
GENERAL SERVICES ENGINEERING. INC. 
GENISCO TECHNOLOGY CORP 
HEWLETT-PACKARD CO 
HOPKINS ENGINEERING CO 
HOWELL LABORATORIES. INC 
HUBER & SUHNER INC 
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HUBER AND SUHNER AG 
HUGHES AIRCRAFT CO 
MICROELECTRONIC CIRCUITS DIV 

HY-Q INTERNATIONAL (USA). INC. 
INTEGRATED MICROWAVE CORPORATION 
INTERCONNECTION PRODUCTS. INC 
JABIL CIRCUITS WEST 
JMK. INC. 
JOSEPH ELECTRONICS INC 
K & L MICROWAVE. INC 
KDI/TRIANGLE ELECTRONICS. INC 
KVG NORTH AMERICA, INC. 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LARK ENGINEERING CO., DIV. OF BAIER 

& BAIER INC. 
LECTROMAGNETICS. INC 
LECTRONIC RESEARCH LABS 
LORAL MICRO WAVE/WAVECOM 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUCAS EPSCO INC 
M/A-COM, INC 
MARCH MICROWAVE LTD. 
MARLOW ELECTRONICS LTD. 
MCH ASSOCIATES 
MICRO COAX COMPONENTS. INC 
MICRO COMMUNICATIONS. INC 
MICRO HYBRIDS INC. 
MICROLAB/FXR 
MICROPHASE 
MICROSONICS INC 
MICROWAVE FILTER CO.. INC 
MICROWAVE RESOURCES. INC 
MINI CIRCUITS 
MITEC ELECTRONICS LTD 
MURATA ERIE 
NAPTECH 
NARDA MICROWAVE CORP 
NORTH HILLS ELECTRONICS. INC 
OLEKTRON CORPORATION 
OPTICAL COATING LABORATORY. INC 
P&H LABORATORIES 
PASCALL ELECTRONICS LTD 
PASSIVE MICROWAVE TECHNOLOGY. INC. (PAMTECH) 
PENSTOCK INC 
PICO PRODUCTS. INC 
PIEZO TECHNOLOGY. INC 
PRECISION FILTERS INC 
PREMIER MICROWAVE CORP 
QUARTZTEK. INC 
R.F. TECHNOLOGIES CORPORATION 
RACOM CORP 
RALTRON 
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 
SYNERGY MICROWAVE CORP 
TDK CORP OF AMERICA 
TELEDYNE MICROWAVE 
TELEMET/GDC 
TELEWAVE INC 
TELONIC BERKELEY, INC. 
TEMEX ELECTRONICS INC 
TEST EQUIPMENT CORP 
TEXAS SPECTRUM ELECTRONICS INC 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TIME MICROWAVE 
TOKO AMERICA. INC. 
TONY CHAPMAN ELECTRONICS LTD 
TOSHIBA AMERICA. INC 
TRANSCO PRODUCTS. INC. 
TRILITHIC, INC. 
TTE INC. 
TUCKER ELECTRONICS 
UHF ASSOCIATES 
VANGUARD ELECTRONICS CO 
VIEWSONICS 
WATKINS-JOHNSON CO 

WAVETEK RF PRODUCTS, 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 
AIRTRON CORP 
ALDA ELECTRONICS. INC 
ALLEN AVIONICS. INC 
ALPHA COMPONENTS. INC 
ANATECH ELECTRONICS 
ANDERSEN LABORATORIES 
ANTHONY RF PRODUCTS. INC. 
APOLLO MICROWAVES LTD 
APPLIED RESEARCH PRODUCTS OF SERVO CORP 
OF AMERICA 

APPLIED SPECIALTIES. INC 
ARMATEK 
BELLSONICS INC. 
BIRD ELECTRONIC CORP 
CAIN FORLAW CO 
CAPTOR CORP 
CASTLE MICROWAVE 
CHESTERFIELD PRODUCTS INC 
CIR-Q-TEL MICROWAVE INC 
COAXIAL DYNAMICS, INC. 
COILCRAFT 
COM DEV 
COMAD COMMUNICATIONS LTD 
COMARK COMMUNICATIONS, INC 
COMMUNITRONICS 
COMPONENT DISTRIBUTORS, INC. 
COMSTRON, 

DIVISION OF AEROFLEX LABORATORIES INC 
CRYSTAL TECHNOLOGY INC. 
DADEN ASSOCIATES. INC 
DAJEM TECHNOLOGY CO. 
DATEL, INC 
DAYTON-GRANGER. INC. 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC 
DENSITRON MICROWAVE LIMITED 
DIELECTRIC COMMUNICATIONS 
DORADO COMPANY 
DYMA ENGINEERING 
EAGLE WICHITA 
EASTERN MICROWAVE CORP 
EATON CORP . COMPONENT & SEMICONDUCTOR 
EATON CORP MICROWAVE PRODUCTS DIV 
EG & G CIRTECH 
EG&G FREQUENCY PRODUCTS. INC 
ELECTRONIC DECISIONS INCORPORATED 
ELISRA ELECTRONIC SYSTEMS LTD 
EQUITABLE/RENTELCO CORP 
ESC ELECTRONICS CORP 
ESCO ASSOCIATES 
EXIMIN TRADING CO . INC 
FS Y MICROWAVE INC 
FERRETEC. INC 
FILTRON CO. INC 
FOX ELECTRONICS 
FUSION ELECTRONICS. INC 
GAMMA MICROWAVE 
GAMMA-F CORP 
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 
HY-Q INTERNATIONAL (USA). INC. 
INTEGRATED MICROWAVE CORPORATION 
INTERCONNECTION PRODUCTS. INC 
JABIL CIRCUITS WEST 
JOSEPH ELECTRONICS INC. 
K & L MICROWAVE. INC 
KDI/TRIANGLE ELECTRONICS. INC 
KDS AMERICA. A DAISHINKU CORPORATION 
KVG NORTH AMERICA, INC. 
KW MICROWAVE CORPORATION 
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 
LUCAS EPSCO INC 
M/A-COM, INC 
MARCH MICROWAVE LTD 
MARLOW ELECTRONICS LTD 
MCH ASSOCIATES 
MICRO COAX COMPONENTS. INC 
MICRO COMMUNICATIONS. INC 
MICRO HYBRIDS INC 
MICROLAB/FXR 
MICROPHASE 
MICROSONICS INC 
MICROWAVE FILTER CO., INC 
MICROWAVE RESOURCES. INC 
MINI CIRCUITS 
MITEC ELECTRONICS LTD 
MOTOROLA CERAMIC PRODUCTS 
MURATA ERIE 
NAPTECH 
NARDA MICROWAVE CORP 
NORCOMM CORP 
NORTH HILLS ELECTRONICS. INC 
OAKBURY COMPONENTS LTD. 
OLEKTRON CORPORATION 
OPTICAL COATING LABORATORY. INC 
OXLEY INC 
P&H LABORATORIES 
PASCALL ELECTRONICS LTD 
PASSIVE MICROWAVE TECHNOLOGY. INC (PAMTECH) 
PENSTOCK INC 
PHONON CORP 
PICO PRODUCTS. INC 
PIEZO TECHNOLOGY. INC. 
PRECISION FILTERS INC 
PREMIER MICROWAVE CORP 
QUARTZTEK. INC 
R.F. TECHNOLOGIES CORPORATION 
RACOM CORP. 
RADIAN TECHNOLOGY. INC 
RALTRON 
RAMAR COMMUNICATIONS. INC 
RDL. INC 
REACTEL. INC 
REMEC 
RF PRODUCTS. INC 
RF PROTOTYPE SYSTEMS 
RLC ELECTRONICS. INC 
ROCKWELL INTERNATIONAL 
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 
SYNERGY MICROWAVE CORP 
SYSTRON DONNER CORP . MICROWAVE DIV 
TDK CORP OF AMERICA 
TELEDYNE MICROWAVE 
TELEMET/GDC 
TELEWAVE INC 
TELONIC BERKELEY, INC. 
TEMEX ELECTRONICS INC 
TEST EQUIPMENT CORP 
THOMSON-ICS CORPORATION 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TIME MICROWAVE 
TOKO AMERICA. INC. 
TONY CHAPMAN ELECTRONICS LTD 
TOSHIBA AMERICA. INC 
TRANSCO PRODUCTS. INC 
TRILITHIC, INC. 
TTE INC. 
TUCKER ELECTRONICS 
U.S INSTRUMENT RENTALS 
UHF ASSOCIATES 
UTE MICROWAVE. INC. 
VANGUARD ELECTRONICS CO 
VIEWSONICS 
VORTEX MICROWAVE CORP 
WATKINS-JOHNSON CO 
WAVETEK RF PRODUCTS, INC. 
WESTERN MICROWAVE INC 
WI-COMM ELECTRONICS INC 
WIDE BAND ENGINEERING CO INC 
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Retransmission components 
NOTCH 

A G ELECTRONICS. A DIV OF HYBRIDS INTL. LTD 
ALDA ELECTRONICS. INC 
ALLEN AVIONICS. INC 
ALPHA COMPONENTS. INC 
ANATECH ELECTRONICS 
ANDERSEN LABORATORIES 
ANTHONY RF PRODUCTS. INC 
APOLLO MICROWAVES LTD 
APPLIED RESEARCH PRODUCTS OF SERVO CORP 
OF AMERICA 

APPLIED SPECIALTIES. INC. 
BIRD ELECTRONIC CORP 
CASTLE MICROWAVE 
CHESTERFIELD PRODUCTS INC 
CIR-Q-TEL MICROWAVE INC 
COILCRAFT 
COM DEV 
COMAD COMMUNICATIONS LTD 
COMARK COMMUNICATIONS. INC 
COMPONENT DISTRIBUTORS, INC. 
CRYSTAL TECHNOLOGY INC. 
DADEN ASSOCIATES. INC 
DAJEM TECHNOLOGY CO 
DAYTON-GRANGER. INC 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC 
DIELECTRIC COMMUNICATIONS 
DYMA ENGINEERING 
EAGLE WICHITA 
EG&GCIRTECH 
EG&G FREQUENCY PRODUCTS. INC 
ELECTRONIC DECISIONS INCORPORATED 
ELISRA ELECTRONIC SYSTEMS LTD 
ESC ELECTRONICS CORP 
ESCO ASSOCIATES 
F SY MICROWAVE INC 
FERRETEC. INC 
GAMMA-F CORP 
GENISCO TECHNOLOGY CORP 
HUGHES AIRCRAFT CO 
MICROELECTRONIC CIRCUITS DIV 

INTEGRATED MICROWAVE CORPORATION 
JABIL CIRCUITS WEST 
K & L MICROWAVE. INC 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LORAL MICROWAVE/WAVECOM 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUCAS EPSCOINC 
M/A-COM, INC 
MARCH MICROWAVE LTD 
MARLOW ELECTRONICS LTD 
MCH ASSOCIATES 
MICRO COMMUNICATIONS. INC 
MICRO HYBRIDS INC 
MICROLAB/FXR 
MICROPHASE 
MICROSONICS INC 
MICROWAVE FILTER CO., INC 
MITEC ELECTRONICS LTD 
MURATA ERIE 
NAPTECH 
NARDA MICROWAVE CORP 
NORCOMM CORP 
NORTH HILLS ELECTRONICS. INC 
OXLEY INC 
P&H LABORATORIES 
PASSIVE MICROWAVE TECHNOLOGY. INC (PAMTECH) 
PHONON CORP 
PICO PRODUCTS. INC 
PIEZO TECHNOLOGY. INC 
QUARTZTEK. INC 
R.F. TECHNOLOGIES CORPORATION 
RACOM CORP 
RALTRON 
REACTEL. INC 
REMEC 
RLC ELECTRONICS. INC. 
SALISBURY ENGINEERING INC 
SAWTEK INC 
SHOKAI FAR EAST LTD 
SINCLAIR RADIO LABS INC 
SURPLUS SALES OF NEBRASKA 
TELEDYNE MICROWAVE 
TELEMET/GDC 
TELEWAVE INC 
TELONIC BERKELEY, INC. 

TEMEX ELECTRONICS INC. 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TOKO AMERICA. INC 
TRANSCO PRODUCTS. INC 
TRILITHIC, INC. 
TTE INC. 
UHF ASSOCIATES 
VIEWSONICS 
WAVETEK RF PRODUCTS, INC. 
WESTERN MICROWAVE INC 
XETRON CORP 

ISOLATORS/ 
CIRCULATORS 

ACCUTEST INSTRUMENTS INC 
AEROWAVE INC 
AIRTRON CORP 
ALPHA INDUSTRIES. INC 
ANTENNA SPECIALISTS CO . THE 
APOLLO MICROWAVES LTD 
APPLIED SPECIALTIES. INC 
CAIN FORLAW CO. 
CASTLE MICROWAVE 
COM DEV 
COMPONENT DISTRIBUTORS, INC. 
DECIBEL PRODUCTS 
DENSITRON MICROWAVE LIMITED 
DORADO COMPANY 
EATON CORP., COMPONENT & SEMICONDUCTOR 
EATON CORP . MICROWAVE PRODUCTS DIV 
ELISRA ELECTRONIC SYSTEMS LTD 
ESCO ASSOCIATES 
EXIMIN TRADING CO . INC. 
FEI MICROWAVE 
FERRITE COMPONENTS. INC 
GAMMA MICROWAVE 
HARRIS CORP FARINON COMPONENTS OPERATION 
HUBER AND SUHNER AG 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
INNOWAVE 
JOSEPH ELECTRONICS INC 
KDI/TRIANGLE ELECTRONICS. INC 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LITTON AIRTRON 
LUCAS EPSCO INC 
M/A-COM, INC 

'radar products division 

High Performance RF Products: 
• Coaxial Pin Diode Limiters 
• High Power T/R Switches 
• Low Loss & Drop-in Circulators/ 
Isolators 

• PCN, Cellular Low Cost Ferrites 

Plus Microwave Products to 110 GHz 

52 South Avenue, Bldg. 7 
Burlington, MA 01803 

617-272-3000 X2118 or FAX 617-221-3128 

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 
MOUSER ELECTRONICS 
MURATA ERIE 
NAPTECH 
NARDA MICROWAVE CORP 

NATIONAL MAGNETICS GROUP INC 
P&H LABORATORIES 
PASCALL ELECTRONICS LTD 
PASSIVE MICROWAVE TECHNOLOGY. INC. (PAMTECH) 
PENSTOCK INC 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
PREMIER MICROWAVE CORP 
RAYTHEON CO . MPTD 
RICHARDSON ELECTRONICS. 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. 
TRANS TECH. INC 
UTE MICROWAVE. INC 
WAVELINE INC 
WESTERN MICROWAVE INC 
XTALONIX PRODUCTS 

LOADS 
ACCUTEST INSTRUMENTS INC 
ADAMS-RUSSELL ELECTRONICS CO . INC 
AERO WAVE 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 MICROWAVE 
COAXIAL COMPONENTS CORP 
COAXIAL DYNAMICS, INC. 
COMPONENT DISTRIBUTORS. INC. 
DECIBEL PRODUCTS 
DENSITRON MICROWAVE LIMITED 
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 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LORAL MICROWAVE/WAVECOM 
LUCAS WEINSCHELL 
M/A-COM CONTROL COMPONENTS DIVISION 
M/A-COM, INC 
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 
NAPTECH 
NARDA MICROWAVE CORP 
NATIONAL MAGNETICS GROUP INC. 
NORSAL INDUSTRIES INC 
OHMWEVE CO INC . THE 
P&H LABORATORIES 
PASCALL ELECTRONICS LTD 
PASSIVE MICROWAVE TECHNOLOGY. INC (PAMTECH) 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
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QUARTZITE PROCESSING. INC 
R.F. TECHNOLOGIES CORPORATION 
RAYTHEON CO . MPTD 
RCD COMPONENTS INC. 
RESIN SYSTEMS CORP 
RFDC INC 
ROHDE AND SCHWARZ GMBH CO 
SINCLAIR RADIO LABS INC 
STORM PRODUCTS CO . 
ADVANCED TECHNOLOGY GROUP 

SURPLUS SALES OF NEBRASKA 
TELEWAVE INC. 
TELONIC BERKELEY, INC. 
TEST EQUIPMENT CORP 
TONY CHAPMAN ELECTRONICS LTD 
TRANSTECH INC 
TRILITHIC, INC. 
TROMPETER ELECTRONICS 
UNITED MICROWAVE PRODUCTS, INC 
WAVELINE INC. 
WILTRON CO 

MULTICOUPLERS 
ACCUTEST INSTRUMENTS INC 
ADVANCED MILLIWAVE LABS 
AEL DEFENSE CORP 
AIRTRON CORP 
AMERICAN MICROWAVE CORP 
ANDREW CORP 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
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 
DIELECTRIC COMMUNICATIONS 
EASTERN MICROWAVE CORP 
ELCOM SYSTEMS INC 
ELISRA ELECTRONIC SYSTEMS LTD 
ENI 
EXIMIN TRADING CO . INC 
F S Y MICROWAVE INC 
GAMMA-F CORP 
INTERAD LTD 
K & L MICROWAVE. INC. 
KDI/TRIANGLE ELECTRONICS. INC 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LOCUS INC 
LORAL MICROWAVE/WAVECOM 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUCAS EPSCO INC 
M/A-COM GOVERNMENT PRODUCTS, INC. 
M/A-COM, INC 
MARLOW ELECTRONICS LTD 
MATRIX SYSTEMS CORP 
MERRIMAC INDUSTRIES. INC 
MICRO COMMUNICATIONS. INC 
MICROLAB/FXR 
MICROWAVE RESOURCES. INC 
MITEC ELECTRONICS LTD 
NAPTECH 
NARDA MICROWAVE CORP 
NORSAL INDUSTRIES INC 
NORTH HILLS ELECTRONICS. INC 
OAKBURY COMPONENTS LTD 
OLEKTRON CORP 
OLEKTRON CORPORATION 
P G ELECTRONICS LTD 
PENSTOCK INC 
OUAL-TECH. DIV OF FLEXCO MICROWAVE INC 
REMEC 
RF COMPONENTS 
RF PRODUCTS. INC 
ROHDE AND SCHWARZ GMBH CO 
S T RESEARCH CORP 
SHOKAI FAR EAST LTD 
SINCLAIR RADIO LABS INC 

TELE-TECH CORP. 
TELEMET/GDC 
TELE WAVE INC 
TRANSCO PRODUCTS. INC 
VORTEX MICROWAVE CORP 
WERLATONE, INC. 
WI-COMM ELECTRONICS INC. 
WIDE BAND ENGINEERING CO INC 
XETRON CORP 

MULTIPLEXERS/ 
DIPLEXERS 

AIRTRON CORP 
ALPHA COMPONENTS. INC 
ANGHEL LABORATORIES. INC 
ANTENNA SPECIALISTS CO . THE 
APCOM, INC 
APOLLO MICROWAVES LTD 
APPLIED RESEARCH PRODUCTS OF SERVO CORP 
OF AMERICA 

APPLIED SPECIALTIES. INC 
AYDIN VECTOR DIV 
BROADBAND COMMUNICATIONS PRODUCTS. INC 
CAIN FORLAW CO 
CALIFORNIA EASTERN LABORATORIES 
CASTLE MICROWAVE 
CHESTERFIELD PRODUCTS INC 
COM DEV 
COMAD COMMUNICATIONS LTD 
COMMUNITRONICS 
COMPONENT DISTRIBUTORS, INC. 
CORVUS MICROWAVE, INC 
DADEN ASSOCIATES. INC 
DAJEM TECHNOLOGY CO 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC 
DIELECTRIC COMMUNICATIONS 
DYMA ENGINEERING 
DYNATECH MICROWAVE TECHNOLOGY. INC 
EAGLE WICHITA 
EASTERN MICROWAVE CORP 
EATON CORP . COMPONENT & SEMICONDUCTOR 
EATON CORP . MICROWAVE PRODUCTS DIV 
ELISRA ELECTRONIC SYSTEMS LTD. 
EON INSTRUMENTATION. INC 
EQUITABLE/RENTELCO CORP 
ESCO ASSOCIATES 
EXIMIN TRADING CO . INC 
FS Y MICROWAVE INC 
GAMMA-F CORP 
HOWELL LABORATORIES. INC 
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 CORPORATION 
L & M ENGINEERING SOUTH 
LARK ENGINEERING CO.. DIV. OF BAIER 

& BAIER INC. 
LECTRONIC RESEARCH LABS 
LORAL MICROWAVE/WAVECOM 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUCAS EPSCO INC 
M/A-COM, INC 
MARCH MICROWAVE LTD 
MARLOW ELECTRONICS LTD. 
MICRO COMMUNICATIONS. INC 
MICROLAB/FXR 
MICROPHASE 
MICROWAVE FILTER CO . INC 
MITEC ELECTRONICS LTD 
NAPTECH 
NARDA MICROWAVE CORP 
NORSAL INDUSTRIES INC 
NORTH HILLS ELECTRONICS. INC 
OAKBURY COMPONENTS LTD 
OLEKTRON CORPORATION 
P&H LABORATORIES 
PASCALL ELECTRONICS LTD 
PASSIVE MICROWAVE TECHNOLOGY. INC (PAMTECH) 
PENSTOCK INC 
PREMIER MICROWAVE CORP 
R.F. TECHNOLOGIES CORPORATION 
RACOM CORP 
REACTEL. INC 

REMEC 
RF PRODUCTS. INC 
SALISBURY ENGINEERING INC 
SIERRA MICROWAVE TECHNOLOGY 
SILICONIX. INC 
SINCLAIR RADIO LABS INC 
SYSTRON DONNER CORP . MICROWAVE DIV 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TELONIC BERKELEY, INC. 
TIME MICROWAVE 
TRANSCO PRODUCTS. INC 
TTE INC. 
U.S. INSTRUMENT RENTALS 
VENTRONIC 
VIEWSONICS 
WAVELINE INC 
WESTERN MICROWAVE INC 
WIDE BAND ENGINEERING CO. INC 
XETRON CORP 

PHASE SHIFTERS 
ACCUTEST INSTRUMENTS INC 
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 
CASTLE MICROWAVE 
COM DEV 
COMAD COMMUNICATIONS LTD. 
COMPONENT DISTRIBUTORS, INC. 
CONNECTING DEVICES. INC 
CUSTOM MICROWAVE COMPONENTS 
DAICO INDUSTRIES 
DAJEM TECHNOLOGY CO 
DIELECTRIC COMMUNICATIONS 
EASTERN MICROWAVE CORP 
EATON CORP . MICROWAVE PRODUCTS DIV 
ELECTRONIC DECISIONS INCORPORATED 
ELISRA ELECTRONIC SYSTEMS LTD. 
EQUITABLE/RENTELCO CORP 
EXIMIN TRADING CO . INC 
GAMMA MICROWAVE 
GENERAL MICROWAVE CORP 
HOWELL LABORATORIES. INC 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV. 
I T S ELECTRONICS 
JCA TECHNOLOGY INC 
KDI/TRIANGLE ELECTRONICS, INC 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LOCUS INC 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUCAS EPSCO INC 
LUCAS WEINSCHELL 
M/A-COM CONTROL COMPONENTS DIVISION 
M/A-COM. INC 
MARLOW ELECTRONICS LTD 
MERRIMAC INDUSTRIES. INC 
MICRO COMMUNICATIONS. INC. 
MICROLAB/FXR 
MICRONETICS INC /NEM 
MICRONICS TECHNOLOGY 
MICROSIGNALS. INC 
MICROWAVE RESOURCES. INC 
MIDWEST MICROWAVE INC 
MITEC ELECTRONICS LTD 
NAPTECH 
NARDA MICROWAVE CORP 
NORSAL INDUSTRIES INC. 
OLEKTRON CORPORATION 
P&H LABORATORIES 
PACIFIC MONOLITHICS 
PASCALL ELECTRONICS LTD 
PENSTOCK INC 
PREMIER MICROWAVE CORP 
PULSAR MICROWAVE CORP 
QUAL-TECH, DIV OF FLEXCO MICROWAVE INC. 
R.F. TECHNOLOGIES CORPORATION 
RAYTHEON CO . MPTD 
REMEC 
RHG ELECTRONICS LABORATORY - A M/A-COM CO 
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RF Components 
from Stock! 

Retransmission components 

Lucas Weinschel now offers the 
fastest way for you to acquire RF 
Components for your applications or 
production use. Select from our wide 
variety of standard products that can 
be shipped to you within 24 hours of 
placing your order (guaranteed or we 
pay the shipping). 

For more information or a copy of our 
Quick-Reference Express Catalog 
of all components offered by the 
Express, contact the Sales Depart¬ 
ment at Lucas Weinschel by calling 
(301) 948-3434 or (800) 542-4457, or 
by FAX (301) 948-3625. 

Lucas Weinschel 

Engineering The Components 
Of Excellence 

RICHARDSON ELECTRONICS. LTD 
ROBINSON LABS 
SAGE LABORATORIES. INC 
SANDERS. MICROWAVE DIV. ECB 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP 
SYSTRON DONNER CORP . MICROWAVE DIV 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TELEDYNE RYAN ELECTRONICS 
TEST EQUIPMENT CORP 
TRANS TECH. INC 
TRANSCO PRODUCTS. INC 
VENTRONICS MICROWAVE CORP 
VORTEX MICROWAVE CORP 
WAVELINE INC 
WERLATONE, INC. 
XTALONIX PRODUCTS 

POWER DIVIDERS/ 
COMBINERS 

ACCUTEST INSTRUMENTS INC 
ADAMS-RUSSELL ELECTRONICS CO . INC 
AEROWAVE INC 
AIRTRON CORP 
ALAN INDUSTRIES, INC. 
ALPHA INDUSTRIES. INC 
AMERICAN MICROWAVE CORP. 
AMPLIFIER RESEARCH 
ANAREN MICROWAVE INC 
ANDREW CORP 
ANGHEL LABORATORIES. INC 
ANTENNA SPECIALISTS CO . THE 
APOLLO MICROWAVES LTD. 
APPLIED SPECIALTIES. INC 
AVCOM OF VIRGINIA 
AVTECH ELECTROSYSTEMS LTD 
BARTH ELECTRONICS. INC 
BISHOP INSTRUMENTS 
CAIN FORLAWCO 
CASTLE MICROWAVE 
CHESTERFIELD PRODUCTS INC 
COAXIAL COMPONENTS CORP 
COM DEV 
COMAD COMMUNICATIONS LTD 
COMDEL 
COMMUNITRONICS 
COMPONENT DISTRIBUTORS, INC. 
CORVUS MICROWAVE. INC 
CUSHCRAFT CORP 
CUSTOM MICROWAVE COMPONENTS 
DAJEM TECHNOLOGY CO 
DAYTON-GRANGER. INC 
DECIBEL PRODUCTS 
DIELECTRIC COMMUNICATIONS 
DYMA ENGINEERING 
DYNATECH MICROWAVE TECHNOLOGY. INC 
EAGLE WICHITA 
EASTERN MICROWAVE CORP 
ELCOM SYSTEMS INC 
ELISRA ELECTRONIC SYSTEMS LTD 
EQUITABLE/RENTELCO CORP 
ESCO ASSOCIATES 
EXIMIN TRADING CO . INC 
FLAM & RUSSELL. INC. 
GAMMA-FCORP 
HEWLETT-PACKARD CO 
HOWELL LABORATORIES. INC 
HUBER & SUHNER INC. 
HUBER AND SUHNER AG 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
ITS ELECTRONICS 
INMET CORP 
INTEGRATED MICROWAVE CORPORATION 
JANEL LABORATORIES, INC 
KDI/TRIANGLE ELECTRONICS. INC 
KRYTAR 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
LOCUS INC 
LORAL MICROWAVE/WAVECOM 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
LUCAS EPSCO INC 
LUCAS WEINSCHELL 
M/A-COM CONTROL COMPONENTS DIVISION 
M/A-COM. INC 

MAC TECHNOLOGIES 
MARCH MICROWAVE LTD 
MARLOW ELECTRONICS LTD 
MERRIMAC INDUSTRIES. INC 
MICON. INC 
MICRO COMMUNICATIONS. INC 
MICRONICS TECHNOLOGY 
MICROSIGNALS. INC 
MICROWAVE FILTER CO . INC 
MIDISCO 
MIDWEST MICROWAVE INC 
MINI CIRCUITS 
MITEC ELECTRONICS LTD 
NAPTECH 
NARDA MICROWAVE CORP 
NORSAL INDUSTRIES INC 
NORTH HILLS ELECTRONICS. INC 
OLEKTRON CORPORATION 
PASCALL ELECTRONICS LTD 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
PICO PRODUCTS. INC 
PREMIER MICROWAVE CORP 
QUAL-TECH. DIV. OF FLEXCO MICROWAVE INC 
R.F. TECHNOLOGIES CORPORATION 
RAYTHEON CO . MPTD 
RDL, INC. 
REMEC 
RF COMPONENTS 
RF POWER SYSTEMS 
RF PRIME 
RHG ELECTRONICS LABORATORY - A M/A COM CO 
RICHARDSON ELECTRONICS. LTD 
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 MICROWAVE 
TELEDYNE RYAN ELECTRONICS 
TELEMET/GDC 
TELE WAVE INC 
TEST EQUIPMENT CORP 
TONY CHAPMAN ELECTRONICS LTD 
TRANS-TECH. INC 
TRANSCO PRODUCTS. INC 
TRIQUINT SEMICONDUCTOR INC 
TRM INC 
VENTRONICS MICROWAVE CORP 
VIEWSONICS 
VORTEX MICROWAVE CORP 
WAVELINE INC 
WERLATONE. INC. 
WI-COMM ELECTRONICS INC 
WIDE BAND ENGINEERING CO INC 

RELAYS 
VACUUM 

APPLIED SPECIALTIES. INC 
EEV INC 
JENNINGS 
KILOVAC CORP 
LSI JENNINGS 
RICHARDSON ELECTRONICS. LTD 
ROSS ENGINEERING CORP 
SHOKAI FAR EAST LTD 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
SURCOM ASSOCIATES, INC. 
SURPLUS SALES OF NEBRASKA 

MECHANICAL 
ALAUN ENGINEERING 
APPLIED SPECIALTIES. INC 
AROMAT CORP 
ARROWSMITH SHELBURN DIV 
(FORMERLY JOSLYN DEFENSE SYSTEMS) 

CARDINAL CONTROL CO INC 
COMMUNICATIONS INSTRUMENTS INC (CH) 
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COTO WABASH 
HAMLIN INC. 
ITT COMPONENTS 
K & L MICROWAVE. INC. 
KILOVAC CORP 
KOLINKER INDUSTRIAL EQUIP LTD 
LSI JENNINGS 
MAGNECRAFT ELECTRIC CO 
MIDISCO 
NYTRONICS COMPONENTS GROUP, INC 
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 

APPLIED SPECIALTIES. INC 
AROMAT CORP 
ARROWSMITH SHELBURN DIV. 
(FORMERLY JOSLYN DEFENSE SYSTEMS) 

CARDINAL CONTROL CO. INC 
COMMUNICATIONS INSTRUMENTS INC. (CH) 
COTO WABASH 
DAICO INDUSTRIES 
ITT COMPONENTS 
LSI JENNINGS 
K & L MICROWAVE. INC 
MAGNECRAFT ELECTRIC CO 
MATRIX SYSTEMS CORP 
OLEKTRON CORPORATION 
OMRON ELECTRONICS. INC. 
RF COMPONENTS 

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

SOLID STATE 
A.G. ELECTRONICS. A DIV. OF HYBRIDS INTL. LTD. 
APPLIED SPECIALTIES. INC. 
AROMAT CORP 
ARROWSMITH SHELBURN DIV 
(FORMERLY JOSLYN DEFENSE SYSTEMS) 

CARDINAL CONTROL CO. INC. 
DAICO INDUSTRIES 
DATEL, INC 
ESCO ASSOCIATES 
FUSION ELECTRONICS. INC 
GENERAL MICROWAVE CORP 
GRAYHILL INC 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
ITT COMPONENTS 
MAGNECRAFT ELECTRIC CO 
MATRIX SYSTEMS CORP 
MICRONETICS INC 
MOUSER ELECTRONICS 
OLEKTRON CORPORATION 
OMRON ELECTRONICS. INC. 
REL LABS. INC. 
RICHARDSON ELECTRONICS, LTD 
SHOKAI FAR EAST LTD. 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
SILICONIX. INC 
SURPLUS SALES OF NEBRASKA 
TELEDYNE MICROELECTRONICS 
TELEDYNE SOLID STATE, A DIV. OF TELEDYNE RELAYS 

RF CONNECTORS 
ACCUTEST INSTRUMENTS INC 
ADAMS-RUSSELL ELECTRONICS CO , INC 
ADAMS-RUSSELL ELECTRONICS. MODPAK 
ALPHA PRODUCTS 
ALPHA WIRE CORPORATION 
AMPHENOL RF/MICROWAVE OPERATIONS 
ANDREW CORP 
APPLIED ENGINEERING PRODUCTS 
APPLIED SPECIALTIES. INC 
AUTOMATIC CONNECTOR INC 
AVA ELECTRONICS CORP 
AVIEL ELECTRONICS 
BI-TRONICS. INC 
BIRD ELECTRONIC CORP 
CABLEWAVE SYSTEMS. 

DIVISION OF RADIO FREQUENCY SYSTEMS. INC 
CAMBRIDGE PRODUCTS CORP 
CASTLE MICROWAVE 
CELLTRONICS 
CERAMASEAL 
CHILDS CORP 
COAXIAL COMPONENTS CORP 
COAXIAL CONNECTORS INC 
COAXITUBE CORP 
COMAD COMMUNICATIONS LTD. 
COMPAC DEVELOPMENT CORP 
COMPONENT DISTRIBUTORS, INC. 
CONCORD ELECTRONICS CORP 
CONNECTING DEVICES. INC 
CONNECTRONICS INC 
CORCOM. INC 
CTS CORP 
CUSHCRAFT CORP 
DECIBEL PRODUCTS 
DELTA ELECTRONICS MANUFACTURING CORP 
DENSITRON MICROWAVE LIMITED 
DETORONICS CORP 

AVAILABLE NOW 

Reduced by 30% 
OSX subminiature snap-on con¬ 
nectors offered by M/A-COM 
Omni Spectra are an excellent 
blend of size, weight, durability 
and performance. The small size 
and light weight are accomplished 
by eliminating the need for bulky 
coupling mechanisms. This new 
family of snap-on connectors 

OSX snap-on connectors are ideally suited for cellular telephone. 
GPS and automotive applications or wherever small, light 
weight, densely packaged coaxial connections are required. 

M/A-COM Omni Spectra has your inexpensive solution to 
dense packaging. Call today for your free OSX Connector 
Brochure. 

uses center contacts and dielectrics dimensionally similar to 
field tested MIL-C-39012 SMB connectors yielding excellent 
VSWR and insertion loss from de to 6.0 GHz. 

M/A-COM Omni Spectra 
140 Fourth Avenue 
Waltham. MA 02254-9101 
Tel: USA (617)890-4750 

UK (0734)580833 
Japan 03(226)1671 

RF Design 

n 
OSX connectors shown actual size 

OMNI SPECTRA 
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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. 

company 



¡^transmission components 
DIELECTRIC COMMUNICATIONS 
DYMA ENGINEERING 
DYNAWAVE INCORPORATED 
EF JOHNSON 
ELECTR COM 
ELECTRONIC RESOURCES INC 
EMC TECHNOLOGY. INC 
FISCHER CONNECTORS. INC 
FM&T INDUSTRIES. INC 
FREDERICK COMPONENTS 
FUSION ELECTRONICS. INC 
G & H TECHNOLOGY INC 
G.C. ELECTRONICS CO 
GILBERT ENGINEERING 
GLASSEAL PRODUCTS. INC 
GLENAIR CORP 
GTE CONNECTOR PRODUCTS 
HOWELL LABORATORIES. INC 
HUBER & SUHNER INC 
HUBER AND SUHNER AG 
INTERCONNECTION PRODUCTS. INC 
ITT CANNON/SEALECTRO 
ITT POMONA ELECTRONICS 
ITT SCHADOW INC 
K C K AMERICA INC./ MITSUBISHI 
KAMAN INSTRUMENTATION CORP 
KILO TEC 
KINGS ELECTRONICS CO INC 
LUCAS WEINSCHELL 
M/A-COM ADAMS-RUSSELL, INC. 
-ANTENNA AND MICROWAVE DIVISION 

M/A-COM OMNI SPECTRA 
M/A-COM, INC 
MALCO. MICRODOT INC . 
CONNECTOR. INTERCONNECT SYSTEMS DIV 

MANHATTAN ELEC CABLE CORP 
MARSHALL ELECTRONICS 
MAURY MICROWAVE CORP 
MCMURDO CONNECTORS 
MICRO COMMUNICATIONS. INC 

MICROTECH. INC 
MIDISCO 
MOLEX INC 
MOUSER ELECTRONICS 
MURATA ERIE 
NATIONAL TEL-TRONICS 
NEMAL ELECTRONICS INTERNATIONAL 
OAKBURY COMPONENTS LTD 
PALCO CONNECTOR INC 
PASCALL ELECTRONICS LTD 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
PICO PRODUCTS. INC 
R F. INDUSTRIES 
RADIALL. INC 
RELIANCE COMM/TEC 
RF INDUSTRIES 
SCALA ELECTRONIC CORP 
SOLITRON DEVICES. INC & SOLITRON/MICROWAVE 
SOUTHWEST MICROWAVE. INC 
SPECIALTY CONNECTOR CO. INC 
SPECTRUM CONTROL. INC 
STETCO. INC 
STORM PRODUCTS CO . 
ADVANCED TECHNOLOGY GROUP 

SUNBANK ELECTRONICS 
SURPLUS SALES OF NEBRASKA 
TELE WAVE INC 
TEST EQUIPMENT CORP 
TONY CHAPMAN ELECTRONICS LTD 
TRANSTECHNOLOGY ELECTRONICS 
TROMPETER ELECTRONICS 
UNITED MICROWAVE PRODUCTS. INC 
VIEWSONICS 
W L GORE & ASSOCIATES. INC 
WHITTAKER ELECTRONIC RESOURCES 
WILTRON CO 
WORLD BUSINESS CORP INC 

SWITCHES 
ELECTROMECHANICAL 

ACCUTEST INSTRUMENTS INC 
AEROWAVE INC 
AIRTRON CORP 
ALPHA PRODUCTS 
ARCOLECTRIC CORP 
AROMAT CORP 
ARROWSMITH SHELBURN DIV 
(FORMERLY JOSLYN DEFENSE SYSTEMS) 

AUTOMATIC CONNECTOR INC 
BIRD ELECTRONIC CORP 
CHERRY ELECTRICAL PRODUCTS 
COM DEV 
COMAD COMMUNICATIONS LTD 
COMPAC DEVELOPMENT CORP 
COMPONENT DISTRIBUTORS, INC. 
CTS CORP 
CYTEC CORP 
DAICO INDUSTRIES 
DB PRODUCTS INC 
DIELECTRIC COMMUNICATIONS 
DOW-KEY MICROWAVE CORP 
DYMA ENGINEERING 
DYNATECH MICROWAVE TECHNOLOGY. INC 
ELECTRO-MECH COMPONENTS. INC 
ELECTROSWITCH CORP 
GILTRON INC 
GRAYHILL INC 
HEWLETT-PACKARD CO 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
ITW SWITCHES 
JFW INDUSTRIES, INC. 
JOSEPH ELECTRONICS INC 
K & L MICROWAVE. INC. 
KILOVAC CORP 
L & M ENGINEERING SOUTH 

IDEAL FOR TERMINATING COAX. CABLES 

JUST-IN-TIME... 
SMB and SMC RF Connectors in Stock 

In today's environment, 
you need the right con¬ 
nectors, in the right 
place, at the right time, 
and at the right price. 

At M/A-COM Omni 
Spectra, we have been 
doing the right things for 
our customers for nearly 
three decades. That’s why 
we now stock SMB and 
SMC connectors right in 
your neighborhood. 

Call or write today for 
your free catalog and the 
name of the authorized 
M/A-COM Omni Spectra 
Distributor in your neigh¬ 
borhood. 

SMB and SMC connec¬ 
tors, just in time from 
the quality leader. 

M/A-COM Omni Spectra, Inc. 
140 Fourth Avenue 
Waltham, MA 02254 
Tel: USA (617)890-4750 

UK (0734)580833 
Japan 03(226)1671 

RF Design 

Omni 
Spectra 

A COMPANY 
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¡̂transmission components 
LORAL MICROWAVE/WAVECOM 
LSI JENNINGS 
LUCAS EPSCO INC. 
LUCAS LEDEX INC 
M/A-COM CONTROL COMPONENTS DIVISION 
M/A-COM. INC 
MARCH MICROWAVE LTD 
MARLEE SWITCH CO 
MARLOW ELECTRONICS LTD 
MARSHALL ELECTRONICS 
MBF MICROWAVE. INC 
MICROLAB/FXR 
MICRONETICS INC 
MICRONETICS INC /NEM 
MIDISCO 
MOUSER ELECTRONICS 
MYKROY/MYCALEX CERAMICS 
NAMCO CONTROLS 
NARDA MICROWAVE CORP 
OMRON ELECTRONICS. INC 
P.G. ELECTRONICS LTD 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
PICO PRODUCTS. INC 
POWER DYNAMICS INC 
PREMIER MICROWAVE CORP 
R.F. TECHNOLOGIES CORPORATION 
RF COMPONENTS 
RLC ELECTRONICS. INC 
ROSS ENGINEERING CORP 
SAGE LABORATORIES. INC 
SEACOR. INC 
SECTOR MICROWAVE IND INC 
SHOGYOINTL CORP 
SHOK Al FAR EAST LTD 
STANDARD GRIGSBY 
STANDEX ELECTRONICS 
STETCO. INC 
SURPLUS SALES OF NEBRASKA 
TEKTRONIX. INC 
TELEDYNE MICROWAVE 
TONY CHAPMAN ELECTRONICS LTD 
TRANSCO PRODUCTS. INC 
TRILITHIC, INC. 
VARI-L COMPANY. INC 
VIEWSONICS 
WAVELINE INC 
WI-COMM ELECTRONICS INC. 
WILBRECHT ELECTRONICS 

SOLID STATE 
AEL DEFENSE CORP 
AIRTRON CORP 
ALPHA INDUSTRIES. INC. 
AMERICAN MICROWAVE CORP 
AMPLIFONIX, INC 
ANALOG DEVICES 
ANGHEL LABORATORIES. INC 
BRIMROSE CORP 
CAIN FORLAW CO. 
CASTLE MICROWAVE 
CHERRY ELECTRICAL PRODUCTS 
COMPONENT DISTRIBUTORS, INC. 
CUSTOM MICROWAVE COMPONENTS 
CYTEC CORP 
DAICO INDUSTRIES 
DAJEM TECHNOLOGY CO. 
EATON CORP . COMPONENT & SEMICONDUCTOR 
EATON CORP . MICROWAVE PRODUCTS DIV 
ECM DEVICES 
ELISRA ELECTRONIC SYSTEMS LTD. 
ESCO ASSOCIATES 
EXIMIN TRADING CO . INC 
GEC-MARCONI MATERIALS TECHNOLOGY, LTD 
GENNUM CORPORATION 
HARRIS SEMICONDUCTOR 
HEROTEK. INC. 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV. 
IN NO WAVE 
ITW SWITCHES 
JANEL LABORATORIES. INC 
JCA TECHNOLOGY INC 
JFW INDUSTRIES, INC. 
JOSEPH ELECTRONICS INC 
KDI/TRIANGLE ELECTRONICS. INC. 
KW MICROWAVE CORPORATION 
L & M ENGINEERING SOUTH 
LORCH ELECTRONICS DIV OF VERNITRON CORP 
M/A-COM CONTROL COMPONENTS DIVISION 

M/A-COM, INC 
MARCH MICROWAVE LTD 
MARLEE SWITCH CO 
MARLOW ELECTRONICS LTD 
MAXIM INTEGRATED PRODUCTS 
MERRIMAC INDUSTRIES. INC 
METELICS CORP 
MICRO PRECISION TECH INC 
MICRONETICS INC /NEM 
MICROPHASE 
MIDISCO 
MINI CIRCUITS 
NAMCO CONTROLS 
NARDA MICROWAVE CORP 
NORSAL INDUSTRIES INC 
OAKBURY COMPONENTS LTD 
OLEKTRON CORP 
OPTIMAX. INC 
P&H LABORATORIES 
PACIFIC MONOLITHICS 

PACIFIC 
X MONOLITHICS 

GaAs MMIC SWITCHES 

SPST, 2T, 3T, 4T 
frequencies to 6 Ghz 
on-chip cmos/ttl driver 
single supply voltage 
low current consumption 

245 Santa Ana Court Sunnyvale, CA 94086 
TEL (408) 732-8000 FAX (408) 732-3413 

PASCALL ELECTRONICS LTD 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
PHOENIX MICROWAVE CORP 
PICO PRODUCTS. INC. 
PULSAR MICROWAVE CORP 
QUAL-TECH. DIV. OF FLEXCO MICROWAVE INC 
RACOM CORP 
RAYTHEON CO . MPTD 
REL LABS. INC 
REMEC 
RLC ELECTRONICS. INC 
ROBINSON LABS 
SALISBURY ENGINEERING INC 
SDI MICROWAVE INC 
SHASON MICROWAVE CORP 
SHOKAI FAR EAST LTD. 
SIEMENS COMPONENTS INC., SPECIAL PRODUCTS DIV. 
SIERRA MICROWAVE TECHNOLOGY 
SILICONIX. INC 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP 
TEKTRON MICRO ELECTRONICS INC 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TONY CHAPMAN ELECTRONICS LTD 
TRANS-TECH. INC 
TRIQUINT SEMICONDUCTOR INC 
VENTRONICS MICROWAVE CORP 
VIEWSONICS 
WATKINS-JOHNSON CO 
WAVELINE INC. 
WESTERN MICROWAVE INC 
WIDE BAND ENGINEERING CO INC 

TERMINATIONS 
ACCUTEST INSTRUMENTS 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 
BARTH ELECTRONICS. INC 
BI-TRONICS. INC 
BIRD ELECTRONIC CORP 
CAIN FORLAW CO 
COAXIAL COMPONENTS CORP 
COAXIAL DYNAMICS, INC. 
COM DEV 
COMPONENT DISTRIBUTORS, INC. 
CONCORD ELECTRONICS CORP 
DAJEM TECHNOLOGY CO 
DECIBEL PRODUCTS 
DIELECTRIC COMMUNICATIONS 
DIELECTRIC SCIENCES 
DYMA ENGINEERING 
EASTERN MICROWAVE CORP 
ELCOM SYSTEMS INC 
ELECTR COM 
ELECTRONIC RESOURCES INC 
EMC TECHNOLOGY. INC 
EQUITABLE/RENTELCO CORP 
ESCO ASSOCIATES 
EXIMIN TRADING CO . INC 
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. 
INTERCONNECTION PRODUCTS. INC 
ISOLATION DESIGN 
ITT POMONA ELECTRONICS 
JFW INDUSTRIES, INC. 
JOSEPH ELECTRONICS INC 
KDI/TRIANGLE ELECTRONICS. INC 
KRYTAR 
KW MICROWAVE CORPORATION 
LECTRONIC RESEARCH LABS 
LITTON AIRTRON 
LUCAS WEINSCHELL 
M/A-COM CONTROL COMPONENTS DIVISION 
M/A-COM, INC 
MARLOW ELECTRONICS LTD 
MAURY MICROWAVE CORP 
MERRIMAC INDUSTRIES. INC 
MICON, INC 
MICROLAB/FXR 
MICRONETICS INC 
MICRONETICS INC /NEM 
MICROWAVE DEVICES. INC 
MICROWAVE RESOURCES. INC 
MIDISCO 
MIDWEST MICROWAVE INC 
MINI CIRCUITS 
MINI-SYSTEMS. INC 
MITEC ELECTRONICS LTD 
NARDA MICROWAVE CORP 
NEMAL ELECTRONICS INTERNATIONAL 
NORSAL INDUSTRIES INC 
NORTH HILLS ELECTRONICS. INC 
O.K. INDUSTRIES INC. 
P&H LABORATORIES 
PASCALL ELECTRONICS LTD 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
PICO PRODUCTS, INC 
POLYMER DESIGN 
R.F. TECHNOLOGIES CORPORATION 
RAYTHEON CO . MPTD 
RESIN SYSTEMS CORP 
RF COMPONENTS 
RFDC INC 
ROHDE AND SCHWARZ GMBH CO 
SAGE LABORATORIES. INC 
SHOGYO INTL CORP 
SINCLAIR RADIO LABS INC 
SOLITRON DEVICES. INC & SOLITRON/MICROWAVE 
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, INC. 
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RI cad/cae software and systems 
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 
EAGLE WICHITA 
FERRETEC, INC. 
HOWELL LABORATORIES. INC 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
JOSEPH ELECTRONICS INC 
KDI/TRIANGLE ELECTRONICS. INC 
KILO TEC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
M/A-COM CONTROL COMPONENTS DIVISION 
M/A-COM, INC 
MAURY MICROWAVE CORP 
MICROLAB/FXR 
MOUSER ELECTRONICS 
OAKBURY COMPONENTS LTD. 
PENSTOCK INC 
PREMIER MICROWAVE CORP 
R.F. TECHNOLOGIES CORPORATION 
SIEMENS COMPONENTS INC, SPECIAL PRODUCTS DIV 
STEINBRECHER CORP 
SURPLUS SALES OF NEBRASKA 

SYSTRON DONNER CORP . MICROWAVE DIV 
TELEMET/GDC 
TEST EQUIPMENT CORP 
TONY CHAPMAN ELECTRONICS LTD 
TRANS TECH INC 
UHF ASSOCIATES 
VOLTRONICS 
WATKINS-JOHNSON CO 
WAVELINE INC. 

CAD/CAE 
SOFTWARE & 
SYSTEMS 
SOFTWARE 

CIRCUIT ANALYSIS/DESIGN 

ANALOG & RF MODELS 
ANALOP ENGINEERING 
BESSER ASSOCIATES 
CALIFORNIA SCIENTIFIC SOFTWARE 
COMPACT SOFTWARE. INC 
COMTRAN INTEGRATED SOFTWARE 

DIV. OF JENSEN TRANFORMERS. INC 
DAJEM TECHNOLOGY CO 
DESIGN AUTOMATION. INC 
DGS ASSOCIATES 
EE PUBLIC DOMAIN LIBRARY 
EAGLEWARE/CIRCUIT BUSTERS. INC 
EESOF. INC 
ELLIS ELECTRONICS 
ETRON RF ENTERPRISES 

FLOATING POINT SYSTEMS.INC 
G & H TECHNOLOGY INC 
HAYWARD ELECTRONIC SYSTEMS. INC 
HEWLETT-PACKARD CO 
INGSOFT LIMITED 
INTERNATIONAL MICROCIRCUITS. INC 
INTUSOFT 
KASK LABS 
KEPRO CIRCUIT SYSTEMS. INC 
MADE IT ASSOCIATES. INC 
MCH ASSOCIATES 
MEDINA SOFTWARE. INC 
MICROWAVE SOFTWARE APPLICATIONS. INC 
NEDRUD DATA SYSTEMS 
PENSTOCK INC 
PHIL GEFFE'S FILTERWARE 
RADOM INC 
RF ENGINEERING 
RLM RESEARCH 
SOFCAD ELECTRONICS. INC. 
SOMERSOFT 
SPEFCO SOFTWARE 
SUMMIT TECHNOLOGY 
SUNCREST SOFTWARE 
TATUM LABS 
TELEDYNE RYAN ELECTRONICS 
TELEMUS ELECTRONIC SYSTEMS INC 
THOMAS H STANFORD ENGINEERING 
TUTSIM PRODUCTS 
VALID LOGIC SYSTEMS 
WEBB LABORATORIES 
XETRON CORP 

SYSTEM ANALYSIS/DESIGN 
ADVANCED MICROSOLUTIONS 
AUTODESK. INC 
BRIAN BEEZLEY 
CALIFORNIA SCIENTIFIC SOFTWARE 
COMPACT SOFTWARE. INC 

Test the Power and Control 
Âí Ç/EII evil ™ Now with full color, 
UI menu-driven front end! 

Main Menu columns select script files for 

specific designs 

Find out what the filter can do before the Chose the blue window when you cannot do Build your own script file step-by-step with 

actual design; tabulate results analysis in the early design stage: includes more complet specifications 

Time Domain design 

Don't mess around with other filter design “toys!” 
S/FILSYN Windows are designed to help you do 
more-quickly. NEW added configurations for digital 
filters, NEW lattice filter designs, NEW orders of 
magnitude simpler, easier. Use the new Menu 
system and leave everything else to the Program. 

There are no competing products that have 
similar capability! Call 408/554-1469 for a FREE 
Software Comparison Chart listing competing 
programs with suppliers and tabulation of all known 
features. You’ll also receive a FREE S/FILSYN 
Newsletter with updates. Call today! 

DGS A S S O C I A T E S, INC. 
1353 Sarita Way ■ Santa Clara CA 95051 ■ TEL: 408/554-1469 c Copyright 1991 DGS Associates. Inc. 



materials and hardware 
DAJEM TECHNOLOGY CO 
DGS ASSOCIATES 
E E PUBLIC DOMAIN LIBRARY 
EAGLEWARE/CIRCUIT BUSTERS. INC 
EESOF. INC 
G & H TECHNOLOGY INC 
INGSOFT LIMITED 
INTERFERENCE CONTROL TECHNOLOGIES. INC 
INTUSOFT 
JMA/APPLIED SPECTRUM RESEARCH 
KAJFEZ CONSULTING 
KASK LABS 
MCH ASSOCIATES 
PHIL GEFFE'S FILTERWARE 
RLM RESEARCH 
STRAIGHT FORWARD 
SUNCREST SOFTWARE 
TELEDYNE RYAN ELECTRONICS 
TELEMUS ELECTRONIC SYSTEMS INC 
TESOFT 
TUTSIM PRODUCTS 
VALID LOGIC SYSTEMS 
WEBB LABORATORIES 
XETRON CORP 

TRANSMISSION LINE 
ANALOP ENGINEERING 
BESSER ASSOCIATES 
COMPACT SOFTWARE. INC 
CONSULTEK SOFTWARE SYSTEMS. INC 
DAJEM TECHNOLOGY CO 
EE PUBLIC DOMAIN LIBRARY 
EAGLEWARE/CIRCUIT BUSTERS, INC. 
EESOF. INC 
G & H TECHNOLOGY INC 
HAYWARD ELECTRONIC SYSTEMS. INC 
HEWLETT-PACKARD CO 
INGSOFT LIMITED 
INTUSOFT 
KASK LABS 
MADE IT ASSOCIATES. INC 
MCH ASSOCIATES 
MICROWAVE SOFTWARE APPLICATIONS. INC 
NEDRUD DATA SYSTEMS 
PENSTOCK INC 
RF ENGINEERING 
SIGNAL ONE 
SONNET SOFTWARE 
SUNCREST SOFTWARE 
TEST EQUIPMENT CORP 
VALID LOGIC SYSTEMS 
WEBB LABORATORIES 

EMC/TEMPEST 
ADVANTEST AMERICA. INC 
AEL DEFENSE CORP 
AIL SYSTEMS INC 
C.K. CONSULTANTS. INC 
CAPCON. INC 
CONSULTEK SOFTWARE SYSTEMS. INC 
DAJEM TECHNOLOGY CO 
E 3 ENGINEERS INC 
ELECTRO-MECHANICS CO (EMCO) 
EMC CONSULTING 
INSTRUMENTS FOR INDUSTRY. INC 
INTERFERENCE CONTROL TECHNOLOGIES. INC 
LIBERTY LABORATORIES.INC 
LOGIMETRICS. INC 
OPTICAL COATING LABORATORY. INC 
RADIOMETRICS CORP 
TECHNOLOGY SERVICES CORP 
TEST EQUIPMENT CORP 
XETRON CORP 

TIME DOMAIN ANALYSIS 
APTOS SYSTEMS CORP 
CADENCE DESIGN SYSTEMS 
CALIFORNIA SCIENTIFIC SOFTWARE 
COMPACT SOFTWARE. INC 
COMTRAN INTEGRATED SOFTWARE. 

DIV OF JENSEN TRANFORMERS. INC 
DAJEM TECHNOLOGY CO 
DESIGN AUTOMATION. INC 
EE PUBLIC DOMAIN LIBRARY 
EESOF. INC 
G & H TECHNOLOGY INC 
INTERFERENCE CONTROL TECHNOLOGIES. INC 

INTUSOFT 
KASK LABS 
MADE IT ASSOCIATES. INC 
MCH ASSOCIATES 
MIRAGE SYSTEMS 
RF ENGINEERING 
RLM RESEARCH 
SOFCAD ELECTRONICS. INC 
SUNCREST SOFTWARE 
TATUM LABS 
TELEDYNE RYAN ELECTRONICS 
TESOFT 
TEST EQUIPMENT CORP 
TUTSIM PRODUCTS 
VALID LOGIC SYSTEMS 
WEBB LABORATORIES 
XETRON CORP 

PC BOARD DESIGN 
ARTWORK CONVERSION SOFTWARE. INC 
BISHOP GRAPHICS. INC 
C K CONSULTANTS. INC 
COMPACT SOFTWARE. INC 
CONSULTEK SOFTWARE SYSTEMS, INC 
EESOF, INC 
INSTANT BOARD CIRCUITS. CORP 
INTERFERENCE CONTROL TECHNOLOGIES. INC. 
INTUSOFT 
JABIL CIRCUITS WEST 
KEPRO CIRCUIT SYSTEMS. INC 
WINTEK CORP 
XETRON CORP 

CIRCUIT OPTIMIZATION 
ANALOG & RF MODELS 
ANALOP ENGINEERING 
BESSER ASSOCIATES 
C.K CONSULTANTS. INC 
CADENCE DESIGN SYSTEMS 
COMPACT SOFTWARE. INC 
COMTRAN INTEGRATED SOFTWARE. 

DIV OF JENSEN TRANFORMERS. INC 
DAJEM TECHNOLOGY CO 
DESIGN AUTOMATION. INC 
E.E. PUBLIC DOMAIN LIBRARY 
EAGLEWARE/CIRCUIT BUSTERS. INC 
EESOF. INC 
G & H TECHNOLOGY INC 
HAYWARD ELECTRONIC SYSTEMS. INC 
HEWLETT-PACKARD CO 
INGSOFT LIMITED 
INTUSOFT 
JABIL CIRCUITS WEST 
KASK LABS 
MADE IT ASSOCIATES. INC 
MAURY MICROWAVE CORP 
MCH ASSOCIATES 
NEDRUD DATA SYSTEMS 
PENSTOCK INC 
PHIL GEFFE'S FILTERWARE 
RF ENGINEERING 
SOFCAD ELECTRONICS. INC 
SPEFCO SOFTWARE 
SUNCREST SOFTWARE 
WEBB LABORATORIES 
XETRON CORP 

SYSTEMS -
HARDWARE 

ANALOP ENGINEERING 
AP MICROWAVE 
BISHOP GRAPHICS. INC 
HEWLETT-PACKARD CO 
INSTRUMENTS FOR INDUSTRY. INC 
INTUSOFT 
KASK LABS 
LEASAMETRIC. INC 
PENSTOCK INC 
SIGNATURE DESIGNS 
TELEDYNE RYAN ELECTRONICS 

MATERIALS AND 
HARDWARE 
CABINETS AND 
ENCLOSURES 

A& A ENGINEERING 
ADVANCED MACHINING TECHNIQUES. INC. 
AIMSCO INC 
AMCO ENGINEERING CO. 
APPLIED SPECIALTIES. INC 
BUD INDUSTRIES 
CANDES SYSTEMS INC 
COMPAC DEVELOPMENT CORP 
DENSITRON MICROWAVE LIMITED 
DETORONICS CORP 
DYMA ENGINEERING 
EAGLE MAGNETIC CO INC 
ELECTR COM 
ELECTRONIC RESOURCES INC 
ENCLOSURE CORP 
EQUIPTO ELECTRONICS CORP 
FILCOILCO., INC 
FILTRON CO INC 
GLOBAL SPECIALTIES 
HOFFMAN ENGINEERING CO 
JOAQUIN MFG CORP 
KEYSTONE METAL PRODUCTS. INC 
LECTROMAGNETICS. INC 
LMB/HEEGER. INC 
MAGNETIC RADIATION LABORATORIES. INC 
MARSHALL ELECTRONICS 
MICROWAVE PACKAGING ASSOC 
MOUSER ELECTRONICS 
OPTIMA ELECTRONIC PACKAGING SYSTEMS 
PACIFIC WEST ELECTRONICS 
PARSONS MFG 
PARTFOLIO, INC 
PNEUMAFILCORP 
PREMIER METAL PRODUCTS CO 
RAY PROOF, SHIELDING SYSTEMS CORP 
RELIANCE COMM/TEC 
RF PROTOTYPE SYSTEMS 
SINCLAIR RADIO LABS INC 
SKYDYNE 
STRONGBOX 
SURPLUS SALES OF NEBRASKA 
TELEMETRY TECHNOLOGIES, INC 
VANTAGE ASSOCIATES INC 
VECTOR ELECTRONIC CO 
ZERO ENCLOSURES, 

DIVISION OF ZERO CORPORATION 

CERAMICS 
A.G. ELECTRONICS. A DIV OF HYBRIDS INTL. LTD 
ACCUMET ENGINEERING CORP 
ACCURATE SCREW MACHINE CO INC 
AREMCO PRODUCTS. INC 
BRIM ELECTRONICS. INC 
CABOT CERAMICS. INC 
CENTRE ENGINEERING. INC 
CERAMIC DEVICES. INC 
COMPONENT DISTRIBUTORS, INC. 
COORS CERAMICS CO 
GE CERAMICS 
JAMES MILLEN ELECTRONICS 
KYOCERA AMERICA. INC 
MORGAN MATROC LTD . UNILATOR DIV 
MORGAN MATROC. VERNITRON DIVISION 
MYKROY/MYCALEX CERAMICS 
NATIONAL MAGNETICS GROUP INC 
OAKBURY COMPONENTS LTD 
OXLEY INC 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
QUARTZITE PROCESSING. INC 
SUPERCONDUCTIVE COMPONENTS. INC 
TDK CORP OF AMERICA 
TECHNICAL COMPONENTS INC 
TEXAS SPECTRUM ELECTRONICS INC 
THE CARBORUNDUM COMPANY 
TOKIN AMERICA INC. 
TRANS TECH. INC 
XTALONIX PRODUCTS 
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We can Electroplate PTFE 
Any shape, any size - to your specs! 

If you are looking for low loss tangent, low dielectric con¬ 
stant, very high volume resistivity, chemical inertness and 
insignificant water absorption, and you want it all at the 
same time, you can only find it in pure PTFE. 

And if you are looking for electroplated PTFE you can 
only find it at Polyflon. 

According to many authorities "nothing sticks to 
Teflon®"... it just can't be done. Actually, at Polyflon we've 
been doing it successfully for years. It has been proven in 
many diverse applications ranging from microwave commu¬ 
nications to magnetic resonance imaging. The molecular 
bond between PTFE and the electrodeposied material is 
very strong, creating distinct advantages for products and 
components. 

• Electroplated PTFE reduces corona: Without 
interfacial air entrapments, voids or inclusions, 
corona cannot easily be initiated. 

• Electroplated PTFE reduces interfacial losses: 
especially at higher frequencies, because of the 
tight molecular bond and because the low loss 
tangent of PTFE at high frequencies is negligible. 

• Electroplated PTFE improves mechanical connec¬ 
tions: solder can be flowed directly onto the 
surfaces of electroplated PTFE to produce an 
integral, solderable surface. 

There are many applications for electroplated PTFE, from 
the smallest capacitors to the largest imaging coils. It might 
be the solution to a problem that you are currently facing. 

Call or write Polyflon to find out how our capabilities may 
solve a problem application and/or improve the performance 
of your product. 

Teflon is a registered trademark of DuPont Company. 

CRANE, POLYFLON Polyflon Company • 35 River Street • New Rochelle NY10801 
Tel: (914) 636-7222 • FAX: (914) 633-3664 



mF materials and hardware 

COATINGS -
ENVIRONMENTAL 

ABLESTIK LABORATORIES 
ALPHA INDUSTRIES. INC 
AREMCO PRODUCTS. INC 
ATOCHEM 
CARROLL COATINGS CO . INC 
E/M CORP 
ELECTRICAL INSULATION SUPPLIERS. INC 
ENTHONE INC 
EPOXY TECHNOLOGY INC 
GE SILICONES 
INTERCONNECTION PRODUCTS, INC 
LUSOL PRODUCTS 
MICRO CIRCUITS CO . INC 
MORTON INTERNATIONAL AUTOMOTIVE AND 
INDUSTRIALS FINISHES 

PRECISION METAL FINISHING 
TAFAINC 
TRANS TECH. INC 

COMPONENTS/ 
HYBRIDS PACKAGES 

ADVANCED MACHINING TECHNIQUES. INC 
BALO PRECISION PARTS. INC 
CTS CORP 
DAWN ELECTRONICS. INC 
DENSITRON MICROWAVE LIMITED 
DYKO TOOL CORPORATION 
ELECTRO-FILMS. INC 
GLASSEAL PRODUCTS. INC 
ISKRA ELECTRONICS. INC 
ISOTRONICS 
KDS AMERICA. A DAISHINKU CORPORATION 
KYOCERA AMERICA. INC 
METHODE ELECTRONICS. INC 
MIC TECHNOLOGY CORPORATION HERMATIC 
PACKAGE DIVISION 

MINI-SYSTEMS. INC. 
MURATA ERIE 
PENSTOCK INC 
REEVES - HOFFMAN 
STANDARD CRYSTAL CORPORATION 
THE CARBORUNDUM COMPANY 

JOSEPH ELECTRONICS INC 
MARSHALL ELECTRONICS 
MICROTECH. INC 
MOUSER ELECTRONICS 
NATIONAL TEL-TRONICS 
O.K INDUSTRIES INC 
ONEIDA ELECTRONIC MFG CO INC 
PHILIPS COMPONENTS 
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 
COMAD COMMUNICATIONS LTD 
COMPAC DEVELOPMENT CORP 
DECIBEL PRODUCTS 
DYMA ENGINEERING 
ELECTR COM 
ENCLOSURE CORP 
EQUIPTO ELECTRONICS CORP 
FILTRON CO. INC 
INMAC 
JOA QUIN MFG. CORP 
LECTRONIC RESEARCH LABS 
MARSHALL ELECTRONICS 
OPTIMA ELECTRONIC PACKAGING SYSTEMS 
PNEUMAFILCORP 
PREMIER METAL PRODUCTS CO. 
RELIANCE COMM/TEC 
SINCLAIR RADIO LABS INC 
SURPLUS SALES OF NEBRASKA 
VANTAGE ASSOCIATES INC. 
VIEWSONICS 

FERRITES AND OTHER 
MAGNETICS 

CRYSTAL BLANKS 
A.G. ELECTRONICS. A DIV OF HYBRIDS INTL, LTD 
ANDERSON ELECTRONICS INC. 
CRYSTAL TECHNOLOGY INC. 
DELTRONIC CRYSTAL INDUSTRIES. INC 
Hl-Q CRYSTALS DIV. 
KDS AMERICA. A DAISHINKU CORPORATION 
KVG NORTH AMERICA, INC. 
MATEC CORP/VALPEY-FISHER CORP 
PIEZO TECHNOLOGY. INC 
REEVES - HOFFMAN 
SIGMOTEK INTL CORP 
STANDARD CRYSTAL CORPORATION 
XTALONIX PRODUCTS 

ELECTRONIC 
HARDWARE 

ACCURATE SCREW MACHINE CO INC 
AIMSCO INC 
BEAD ELECTRONICS DIV. BEAD CHAIN MFG CO 
BRIM ELECTRONICS. INC 
BUD INDUSTRIES 
BUDWIG MFG CO 
COMPONENT DISTRIBUTORS, INC. 
CONCORD ELECTRONICS CORP 
DETORONICS CORP 
DYMA ENGINEERING 
EF JOHNSON 
FOTOFABRICATION CORP. 
GILBERT ENGINEERING 
INTERCONNECTION PRODUCTS. INC 
JAMES MILLEN ELECTRONICS 
JETTRON PRODUCTS. INC 
JOHN FLUKE MFG. CO. INC. 

A & A ENGINEERING 
ALPHA INDUSTRIES. INC 
ARNOLD ENGINEERING 
ATOCHEM 
CASTLE MICROWAVE 
CHOMERICS. INC 
COMPONENT DISTRIBUTORS, INC. 
CORTEC. INC 
DELTRONIC CRYSTAL INDUSTRIES. INC 
ELECTRICAL INSULATION SUPPLIERS. INC 
EMINETICS 
EPSON AMERICA INC . COMPONENT SALES 
FAIR-RITE PRODUCTS CORP 
FERRISHIELD, INC 
FERRONICS INC 
INTERCONNECTION PRODUCTS. INC 
ISKRA ELECTRONICS. INC 
KILO TEC 
KRYSTINELCORP 
LODESTONE PACIFIC 
M/A-COM RADAR PRODUCTS DIVISION 

RADAR PRODUCTS DIVISION 

High Performance RF Products: 
• Coaxial Pin Diode Limiters 
• High Power T/R Switches 
• Low Loss & Drop-in Circulators/ 
Isolators 

• PCN, Cellular Low Cost Ferrites 

Plus Microwave Products to 110 GHz 

52 South Avenue, Bldg. 7 
Burlington, MA 01803 

617-272-3000 X2118 or FAX 617-221-3128 

MAGNETICS DIVISION OF SPANG & COMPANY 
MICROMETALS 
MOUSER ELECTRONICS 
MURATA ERIE 
NATIONAL MAGNETICS GROUP INC 
NEOSID (CANADA) LIMITED 
NOVAMET SPECIALTY PRODUCTS CORP 
PALOMAR ENGINEERS 
PENSTOCK INC 
PHILIPS COMPONENTS 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
POLYMER CORP 
POLYMER DESIGN 
QUARTZITE PROCESSING. INC 
RAY PROOF. SHIELDING SYSTEMS CORP 
RF POWER SYSTEMS 
SIEMENS COMPONENTS INC., SPECIAL PRODUCTS DIV 
SURPLUS SALES OF NEBRASKA 
TDK CORP OF AMERICA 
TEXAS SPECTRUM ELECTRONICS INC. 
THOMSON COMPONENTS AND TUBES CORPORATION 
TOKIN AMERICA INC. 
TRANSTECH INC 
TRANS TECH. INC 
XTALONIX PRODUCTS 

HEAT SINKS 
AAVID ENGINEERING. INC 
ACCUMET ENGINEERING CORP. 
ADVANCED MACHINING TECHNIQUES. INC 
AIMSCO INC 
AREMCO PRODUCTS, INC 
DUBBELDEE HARRIS DIAMOND 
DYKO TOOL CORPORATION 
ELECTRICAL INSULATION SUPPLIERS. INC 
G C ELECTRONICS CO 
GIGABIT LOGIC INC 
MICROWAVE PACKAGING ASSOC 
MOUSER ELECTRONICS 
PNEUMAFILCORP 
POLYMER CORP 
REL LABS. INC 
SUMITOMO ELEC. 
SURPLUS SALES OF NEBRASKA 
TECH ETCH. INC 
TECHNICAL COMPONENTS INC. 
THE CARBORUNDUM COMPANY 
TOKIN AMERICA 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 
INTERCONNECTION PRODUCTS. INC 
LUSOL PRODUCTS 
MM NEWMAN CORP 
MYKROY/MYCALEX CERAMICS 
POLYMER CORP 
SILICONE RUBBER SPECIALTIES DIV OF ARLON 
TACONIC PLASTICS, LTD 
THE CARBORUNDUM COMPANY 
TRANSTECH INC 
VANTAGE ASSOCIATES INC 
ZIPPERTUBING CO . THE 

PC BOARDS 
A & A ENGINEERING 
APPLIED DIELECTRICS, INC 
BISHOP GRAPHICS. INC 
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R/ test equipment 
ESHS 

BUCKBEE - MEARS/ST PAUL 
BUD INDUSTRIES 
CHERRY ELECTRICAL PRODUCTS 
ELECTR COM 
G.C. ELECTRONICS CO. 
GIGABIT LOGIC INC. 
HARMON ELECTRONICS, INC 
INJECTORALL ELECTRONICS 
INTERCONNECTION PRODUCTS, INC 
KEMTRON CIRCUITS & ELECTRONICS CORP 
KEPRO CIRCUIT SYSTEMS, INC. 
METHODE ELECTRONICS. INC. 
MICROWAVE PRINTED CIRCUITRY 
MITEC ELECTRONICS LTD 
MOUSER ELECTRONICS 
O.K. INDUSTRIES INC 
PENSTOCK INC 
PICO PRODUCTS. INC. 
POLY-CIRCUITS INC 
QUAL-TECH, DIV. OF FLEXCO MICROWAVE INC 
REL LABS, INC. 
RF PROTOTYPE SYSTEMS 
ROGERS CORPORATION 
SOLADYNE DIV. OF ROGERS CORP 
W.L. GORE & ASSOCIATES. INC 
WORLD BUSINESS CORP INC. 

SOCKETS 
BEAD ELECTRONICS DIV., BEAD CHAIN MFG. CO. 
COMPONENT DISTRIBUTORS, INC. 
CONCORD ELECTRONICS CORP 
EF JOHNSON 
ELASTOMERIC TECHNOLOGIES. INC. 
G.C. ELECTRONICS CO 
GIGABIT LOGIC INC 
GLOBAL SPECIALTIES 
INJECTORALL ELECTRONICS 
INTERCONNECTION PRODUCTS. INC 
JAMES MILLEN ELECTRONICS 
JETTRON PRODUCTS. INC. 
METHODE ELECTRONICS. INC. 
MOUSER ELECTRONICS 
ONEIDA ELECTRONIC MFG CO. INC 
POWER DYNAMICS INC 
RF PROTOTYPE SYSTEMS 
RICHARDSON ELECTRONICS. LTD. 
SHOGYO INTL CORP 

SUBSTRATES 
3M CO./EPD 
A.G. ELECTRONICS. A DIV. OF HYBRIDS INTL. LTD 
ACCUMET ENGINEERING CORP 
ALPHA INDUSTRIES. INC. 
AREMCO PRODUCTS, INC 
CABOT CERAMICS, INC 
COMPONENT DISTRIBUTORS, INC. 
COORS CERAMICS CO. 
CRYSTAL TECHNOLOGY INC. 
DELTRONIC CRYSTAL INDUSTRIES. INC 
DIELECTRIC LABORATORIES, INC 
DYKO TOOL CORPORATION 
ELECTRO SCIENCE LABS 
FERRO ECA ELECTRONICS 
GE CERAMICS 
HARRIS CORP FARINON COMPONENTS OPERATION 
HYBRIDS INTERNATIONAL, LTD 
INJECTORALL ELECTRONICS 
INTERCONNECTION PRODUCTS, INC 
KEENE CORP. .LAMINATES DIV 
KYOCERA AMERICA, INC. 
MATEC CORP/VALPEY-FISHER CORP 
MIC TECHNOLOGY CORPORATION THIN FILM DIVISION 
MICRO HYBRIDS INC 
MINI-SYSTEMS. INC. 
MITEC ELECTRONICS LTD 
MOTOROLA CERAMIC PRODUCTS 
MURATA ERIE 
MYKROY/MYCALEX CERAMICS 
NORPLEXOAK INC. 
(ALLIED-SIGNAL, PARENT COMPANY) 

OAKBURY COMPONENTS LTD. 
PENSTOCK INC 
PHOTO TRANSFER INDUSTRIES 
POLYFLON CO. 
QUARTZITE PROCESSING, INC. 
REL LABS. INC 
RF PROTOTYPE SYSTEMS 

ROGERS CORP 
ROGERS CORPORATION 
SUMITOMO ELEC. 
SUPERCONDUCTIVE COMPONENTS. INC. 
TACONIC PLASTICS. LTD 
TDK CORP. OF AMERICA 
TECHNICAL COMPONENTS INC 
THE CARBORUNDUM COMPANY 
TOKIN AMERICA INC. 
TRANS-TECH. INC 
XTALONIX PRODUCTS 

TOOLS 
ALPHA WIRE CORPORATION 
AMPHENOL RF/MICROWAVE OPERATIONS 
APPLIED SPECIALTIES, INC 
CONTACT EAST 
ELECTRICAL INSULATION SUPPLIERS. INC 
G.C. ELECTRONICS CO 
HEXACON ELECTRIC CO. 
INMAC 
INTERCONNECTION PRODUCTS. INC 
JDV ENGINEERING CO. 
M M NEWMAN CORP 
M/A-COM OMNI SPECTRA 
MANHATTAN ELEC. CABLE CORP 
MANIX MFG., INC. 
MOUSER ELECTRONICS 
O.K. INDUSTRIES INC 
PASTERNACK ENTERPRISES 
PENSTOCK INC 
SOLDER ABSORBING TECHNOLOGY INC 
THE TRIANGLE TOOL GROUP. INC 
TRIANGLE TOOL GROUP. INC., THE 
TROMPETER ELECTRONICS 

TEST EQUIPMENT 
AMPLIFIERS (LAB) 

ACCUTEST INSTRUMENTS INC. 
ALPHA INDUSTRIES. INC 
AMERICAN MICROWAVE TECHNOLOGY 
AMPLIFIER RESEARCH 
AMPLITECH INC 
APPLIED SPECIALTIES, INC 
APPLIED SYSTEMS ENGINEERING. INC 
ARMATEK 
AVTECH ELECTROSYSTEMS LTD. 
BEHLMAN ELECTRONICS. INC 
BURLE INDUSTRIES. INC 
CAIN FORLAW CO 
CASTLE MICROWAVE 
CONTINENTAL RESOURCES. INC. 
DIGIMAX INSTRUMENTS CORP 
DOTY SCIENTIFIC 
EATON CORP.. ELECTRONICS INSTRUMENTATION DIV. 
EG&G PRINCETON/ELECTROCHEMICAL INSTR 
ELECTRO RENT CORPORATION 
ENI 
EQUITABLE/RENTELCO CORP. 
GENSTAR RENTAL ELECTRONICS. INC. 
HENRY RADIO INC. 
HEWLETT-PACKARD CO 
HOPKINS ENGINEERING CO. 
HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV 
I T S ELECTRONICS 
INSTRUMENTS FOR INDUSTRY. INC 
INTECH INC 
JCA TECHNOLOGY INC. 
KALMUS ENGINEERING INTL. LTD. 
KELTEC FLORIDA. INC 
KROHN-HITE CORP 
L & M ENGINEERING SOUTH 
LCF ENTERPRISES 
LEASAMETRIC. INC. 
LECROY RESEARCH SYSTEMS 
LECTRONIC RESEARCH LABS 
LOGIMETRICS. INC. 
M/A-COM, INC 
MARCH MICROWAVE LTD. 
MARLOW ELECTRONICS LTD 
MATEC CORP/VALPEY-FISHER CORP 
MCDONALD ASSOCIATES 
MCL INC. 
MDF PRODUCTS INC 

for 
rf testing 
Dual-directional couplers 

Five models handle power up to 15 kW; 
matched to AR amplifiers and antennas. 

Ultra-broadband E-field monitor 
One sensor, isotropic monitoring to 300 
V/m for the lO-kHz-to-1000-MHz band. 

Power combiner/dividers 
Combine signals from four amplifiers or 

divide one into four outputs. 

High-power rf matching 
transformers 

Match 500 input to 12.5 or 2000 
output. Up to 2000 watts cw. 

Fiberoptic CCTV system 
Interference-free video transmission 
from hostile EMI environments. 

Broadband fiberoptic links 
Three analog telemetry systems from 

30 Hz to 1.1 GHz. 

TEM cells 
Test objects 15 cm wide to 750 MHz, 
and objects 30 cm wide to 375 MHz. 

Computer interface 
Isolated TTL or IEEE-488 interface 
permits remote operation of high-

power amplifiers. 
■■■■■■■■■■■■■■■■■■■■■■■■I 

Accessory kit 
Fabricated cables, coax adapters, 
connectors, cables, fuses, lamps. 

Find out more about AR accessories; 
talk to one of our applications engineers. 
He’ll answer the phone when you dial, 

toll-free, 

1-0» 
nmpuFien 
RRSRRRCH 

160 School House Road, Souderton, PA 18964-9990 USA 
215-723-8181 • TWX 510-661-6094 • FAX 215-723-5688 
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RJ test equipment 
MICROWAVE POWER 
MICROWAVE SOLUTIONS INC 
MILCOM INTL 
MILLIVAC INSTRUMENTS. INC 
MITEQ, INC. 
MOTOROLA SEMICONDUCTORS 
MOTOROLA, INC . RF DEVICE DIVISION 
NAPTECH 
OMEGA MICROWAVE, INC 
P.G ELECTRONICS LTD. 
PENSTOCK INC 
PICOSECOND PULSE LABS. INC 
POWER SYSTEMS TECHNOLOGY 
Q-BIT CORPORATION 
RAG ELECTRONICS INC 
RF POWER LABS INC 
RF PROTOTYPE SYSTEMS 
SIGNAL ONE 
STANFORD RESEARCH 
SYNERGY MICROWAVE CORP 
SYSTRON DONNER CORP , MICROWAVE DIV 
TE SYSTEMS 
TELEMET/GDC 
TELOGY 
TEST EQUIPMENT CORP 
TONY CHAPMAN ELECTRONICS LTD 
TRANS TECH. INC 
TRONTECH, INC. 
TUCKER ELECTRONICS 
U.S. INSTRUMENT RENTALS 
UHF ASSOCIATES 
VIEWSONICS 
WI-COMM ELECTRONICS INC. 
WIDE BAND ENGINEERING CO INC 

ANTENNA 
MEASUREMENT 

SYSTEMS 
A.H. SYSTEMS. INC 
ALPHA INDUSTRIES. INC 
ANRITSU 
COMAD COMMUNICATIONS LTD 
ELECTRO RENT CORPORATION 
ELECTRO-MECHANICS CO (EMCO) 
FLAM & RUSSELL. INC 
HEWLETT-PACKARD CO 
HOPKINS ENGINEERING CO. 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 

LECTRONIC RESEARCH LABS 
LOGIMETRICS, INC 
LUCAS WEINSCHELL 
MARLOW ELECTRONICS LTD. 
MCDONALD ASSOCIATES 
MIRAGE SYSTEMS 
MOTOROLA. INC . RF DEVICE DIVISION 
NARDA MICROWAVE CORP 
RAY PROOF. SHIELDING SYSTEMS CORP 
ROHDE AND SCHWARZ GMBH CO 
SYSTRON DONNER CORP . MICROWAVE DIV 
TELEDYNE RYAN ELECTRONICS 
TEST EQUIPMENT CORP. 
TRANS TECH. INC 
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 
BALL. EFRATOM DIVISION 
BALLANTINE LABORATORIES 
BIRD ELECTRONIC CORP 
BOONTON ELECTRONICS CORP. 
CAIN FORLAW CO. 
DATEL, INC. 
DATRON INSTRUMENTS LTD. 
DATUM INC 
DESIGN TECHNIQUE 
DOWTY RFL INDUSTRIES INC 
EATON CORP . ELECTRONICS INSTRUMENTATION DIV. 
ELECTRO RENT CORPORATION 
ELECTRO-MECHANICS CO (EMCO) 
EQUITABLE/RENTELCO CORP 
ERBTEC ENGINEERING INC 
FREQUENCY AND TIME SYSTEMS, INC. 
FREQUENCY ELECTRONICS 
FTS/AUSTRON 
GUIDE TECHNOLOGY CORP 
HEWLETT-PACKARD CO 
HOPKINS ENGINEERING CO 
HOWELL LABORATORIES. INC 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV. 
JOHN FLUKE MFG. CO. INC. 

LECTRONIC RESEARCH LABS 
LUCAS WEINSCHELL 
MAURY MICROWAVE CORP 
MOTOROLA. INC.. RF DEVICE DIVISION 
NAPTECH 
PICOSECOND PULSE LABS. INC. 
RACAL-DANA INSTRUMENTS. INC. 
RAG ELECTRONICS INC 
RCD COMPONENTS INC 
ROHDE AND SCHWARZ GMBH CO 
ROSS ENGINEERING CORP 
RUBYTRON INSTRUMENTS 
S T RESEARCH CORP 
SPECTRACOM CORP 
STANFORD RESEARCH 
T & M RESEARCH PRODUCTS INC. 
TAUBER-DREYER CORP 
TELOGY 
TEST EQUIPMENT CORP 
TONY CHAPMAN ELECTRONICS LTD. 
TRANS TECH. INC 
TRIANGLE TOOL GROUP. INC . THE 
TUCKER ELECTRONICS 
U.S. INSTRUMENT RENTALS 
WAVETEK MICROWAVE. INC. 
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. 
AMPLIFIER RESEARCH 
APPLIED SPECIALTIES. INC 
BELLSONICS INC 
BIRD ELECTRONIC CORP. 
CAIN FORLAW CO 
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 
INMET CORP 
INSTRUMENTS FOR INDUSTRY. INC. 
JFW INDUSTRIES, INC. 
KDI/TRIANGLE ELECTRONICS. INC 
L & M ENGINEERING SOUTH 
LECTRONIC RESEARCH LABS 
M/A-COM ADAMS-RUSSELL, INC. 
-ANTENNA AND MICROWAVE DIVISION 

M/A-COM CONTROL COMPONENTS DIVISION 
M/A-COM, INC 
MICON. INC 
MICROLAB/FXR 
MICRONETICS INC 
MICRONETICS INC. /NEM 
MICROWAVE DEVICES. INC 
MICROWAVE FILTER CO . INC 
MICROWAVE RESOURCES. INC 
MITEC ELECTRONICS LTD 
MOTOROLA. INC., RF DEVICE DIVISION 
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 
TELOGY 
TEST EQUIPMENT CORP 
TRANS-TECH. INC 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
U.S. INSTRUMENT RENTALS 
WAVE LI NE INC 
WILTRON CO 

Measure Up With Coaxial Dynamics 
Model 83550 Digital Wattmeter 
The "Generation Gap" is filled with the “new" EXPEDITOR. 
microprocessor based R.F. AnaDigit System. 
The EXPEDITOR power computer ... you make the demands, 
it fills the requirements. 
• Programmable forward AND reflected power ranges. 
• Can be used with the elements you now have 
• Compatible with all Coaxial Dynamics line sizes 
and power ranges. 

• 18 scales from 100 mV 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 

DYNAMICS, INC. 
15210 Industrial Parkway 
Cleveland, Ohio 44135 
216-267-2233 1-800-COAXIAL 
Fax: 216-267-3142 
Service and Dependability.... A Part of Every Product 
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The First Fully Automated 

Frequency Standard 

Interrogate and Control Frequency and Time Standard Functions 
From Your Base System Or Remote Network Terminals. 
For 20 years, FTS has offered the broadest line of Cesium 
standards in the industry, proven in a wide range of custom , 
commercial, military and spacecraft applications. 

Our latest innovation, the FTS 4065 Master Cesium Fre¬ 
quency and Time Standard, provides computer-interfaced 
microprocessor control through your database communi¬ 
cation links. This allows instant updatiog^nd information 
relay anywhere in your network and frequency control to 
extremely high resolutions. 

The FTS 4065 Master Cesium Frequency 
and Time Standard is also available with 
our 8 year warranty 
Cesium tube option. 

FTS 7501 

Send for further information on the leading Une of Cesium 
Frequency and Time Standards. 

IIIIIIIIFTS 
FREQUENCY AND TIME SYSTEMS, INC. 

a DATUM company 
34 Tozer Road, Beverly, Massachusetts 01915 

508/927-8220 Fax 508/927-4099 



RF test equipment 

FIELD INTENSITY 
METERS 

ACCUTEST INSTRUMENTS INC 
AIL SYSTEMS INC 
ALPHA INDUSTRIES. INC 
AMPLIFIER RESEARCH 
ANRITSU 
B & K PRECISION. MAXTEC INTERNATIONAL CORP 
BIRD ELECTRONIC CORP 
CAIN FORLAW CO. 
COAXIAL DYNAMICS, INC. 
COMAD COMMUNICATIONS LTD 
CONTINENTAL RESOURCES. INC 
DRANETZ TECHNOLOGIES. INC 
DYMA ENGINEERING 
EATON CORP . ELECTRONICS INSTRUMENTATION DIV 
ELECTRO RENT CORPORATION 
ELECTRO-METRICS. INC 
EQUITABLE/RENTELCO CORP 
EUROTEST LABORATORIES LTD 
GENERAL MICROWAVE CORP 
HOLADAY INDUSTRIES. INC 
HOPKINS ENGINEERING CO 
INSTRUMENTS FOR INDUSTRY. INC 
INTERCONNECTION PRODUCTS. INC 
LEADER INSTRUMENTS CORP 
LECTRONIC RESEARCH LABS 
MCDONALD ASSOCIATES 
MOTOROLA. INC . RF DEVICE DIVISION 
NARDA MICROWAVE CORP 
PICO PRODUCTS. INC 
RAG ELECTRONICS INC 
ROHDE & SCHWARZ INC. 
ROHDE AND SCHWARZ GMBH CO 
SENCORE INC 
SOUTHWEST RESEARCH INSTITUTE 
TEKTRONIX. INC 
TELOGY 
TEST EQUIPMENT CORP 
TRANS-TECH. INC 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
U.S. INSTRUMENT RENTALS 
VIEWSONICS 
WAVETEK RF PRODUCTS, INC. 
WAYNE KERR INC 

FREQUENCY 
COUNTERS 

A & A ENGINEERING 
ACCUTEST INSTRUMENTS INC 
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. 
DIGIMAX INSTRUMENTS CORP 
EIP MICROWAVE. INC 
ELECTRO RENT CORPORATION 
EQUITABLE/RENTELCO CORP 
ESTERLINE ANGUSINSTRUMENT CORP 
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. 
KEITHLEY INSTRUMENTS. INC 
KIKUSUI INTL CORP 
KOLINKER INDUSTRIAL EQUIP LTD 
LEADER INSTRUMENTS CORP 
LEASAMETRIC. INC 
LECTRONIC RESEARCH LABS 
MARCONI INSTRUMENTS INC 
MERCER ELECTRONICS 
MOTOROLA. INC . RF DEVICE DIVISION 
MOUSER ELECTRONICS 

NAPTECH 
OPTOELECTRONICS. INC 
RACAL-DANA INSTRUMENTS. INC 
RAG ELECTRONICS INC 
RAMSEY ELECTRONICS 
RAPID SYSTEMS 
RUBYTRON INSTRUMENTS 
SCIENTIFIC ATLANTA 
SENCORE INC 
SIGMOTEK INTL CORP 
SIMPSON ELECTRIC CO 
STANFORD RESEARCH 
SYSTRON DONNER 
TEKTRONIX. INC 
TELEMUS ELECTRONIC SYSTEMS INC 
TELOGY 
TEST EQUIPMENT CORP 
TRANS TECH. INC 
TRILITHIC, INC. 
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 
MARCONI INSTRUMENTS INC 
MOTOROLA. INC., RF DEVICE DIVISION 
NAPTECH 
RACAL-DANA INSTRUMENTS. INC 
RAG ELECTRONICS INC 
ROHDE AND SCHWARZ GMBH CO 
RUBYTRON INSTRUMENTS 
TELEMET/GDC 
TELOGY 
TEST EQUIPMENT CORP 
TRANS TECH. INC 
TUCKER ELECTRONICS 
U.S. INSTRUMENT RENTALS 
WANDEL AND GOLTERMANN. INC. 
WAVETEK RF PRODUCTS, INC. 
WAYNE KERR INC 

NETWORK ANALYZERS 
ACCUTEST INSTRUMENTS INC 
ADVANTEST AMERICA, INC. 
ALPHA INDUSTRIES. INC 
ANRITSU 
CONTINENTAL RESOURCES. INC 
DIRECT CONVERSION TECHNIQUE. INC 
DRANETZ TECHNOLOGIES. INC 
ELECTRO RENT CORPORATION 
EQUITABLE/RENTELCO CORP 
GENSTAR RENTAL ELECTRONICS, INC 
HAMEG INC 
HEWLETT-PACKARD CO 
HOPKINS ENGINEERING CO 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV. 
LEASAMETRIC. INC 
LECTRONIC RESEARCH LABS 
MCDONALD ASSOCIATES 
MICRO - NOW INSTRUMENT CO INC 
MICRO VIDEO INC 
MOTOROLA. INC . RF DEVICE DIVISION 
NAPTECH 
RAG ELECTRONICS INC 
ROHDE AND SCHWARZ GMBH CO 
RUBYTRON INSTRUMENTS 
TEKTRONIX. INC 

TELOGY 

HP & TEK 
PLUS 100 s MORE 
AVAILABLE NOW! 

1-800/835-6494 
Ask For Our Free Catalog 

TEST EQUIPMENT CORP 
TRANS TECH. INC 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
US INSTRUMENT RENTALS 
WANDEL AND GOLTERMANN. INC 
WAVETEK MICROWAVE. INC 
WILTRON CO. 

NOISE FIGURE METERS 
ACCUTEST INSTRUMENTS INC 
ALPHA INDUSTRIES. INC. 
ANRITSU 
CONTINENTAL RESOURCES. INC 
EATON CORP . ELECTRONICS INSTRUMENTATION DIV. 
ELECTRO RENT CORPORATION 
EQUITABLE/RENTELCO CORP 
HEWLETT-PACKARD CO 
HOPKINS ENGINEERING CO 
HUGHES AIRCRAFT CO. MICROWAVE PRODUCTS DIV 
LEASAMETRIC. INC 
LECTRONIC RESEARCH LABS 
MARCH MICROWAVE LTD 
MICRONETICS INC 
MOTOROLA. INC . RF DEVICE DIVISION 
NAPTECH 
NOISE COM INC. 
RAG ELECTRONICS INC 
RDL, INC 
RUBYTRON INSTRUMENTS 
S T RESEARCH CORP 
TELOGY 
TEST EQUIPMENT CORP 
TRANS-TECH. INC 
TUCKER ELECTRONICS 
U.S. INSTRUMENT RENTALS 
WAVETEK MICROWAVE. INC 
WILTRON CO. 

NOISE GENERATORS 
ACCUTEST INSTRUMENTS INC. 
CAIN FORLAW CO 
COLORADO DATA SYSTEMS. INC 
CONTINENTAL RESOURCES. INC 
EATON CORP . ELECTRONICS INSTRUMENTATION DIV 
ELECTRO RENT CORPORATION 
ELECTRO-MECHANICS CO. (EMCO) 
EQUITABLE/RENTELCO CORP 
GENSTAR RENTAL ELECTRONICS. INC 
HEWLETT-PACKARD CO 
HOPKINS ENGINEERING CO 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
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 
MICRONETICS INC /NEM 
MOTOROLA. INC . RF DEVICE DIVISION 
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test ecjuipmcnt 
NAPTECH 
NEW WAVE INSTRUMENTS 
NOISE COM INC. 
RAG ELECTRONICS INC 
RAPID SYSTEMS 
ROHDE AND SCHWARZ GMBH CO 
RUBYTRON INSTRUMENTS 
SGS THOMSON MICROELECTRONICS 
SYSTRON DONNER CORP . MICROWAVE DIV 
TELOGY 
TEST EQUIPMENT CORP 
TOKIN AMERICA INC. 
TUCKER ELECTRONICS 
U.S. INSTRUMENT RENTALS 
WANDEL AND GOLTERMANN. INC 
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 
CONTACT EAST 
CONTINENTAL RESOURCES. INC 
DYMA ENGINEERING 
EAGLE MAGNETIC CO INC 
ELECTRO RENT CORPORATION 
EQUITABLE/RENTELCO CORP 
GENSTAR RENTAL ELECTRONICS. INC 
GLOBAL SPECIALTIES 
HAMEG INC 
HEWLETT-PACKARD CO. 
HOPKINS ENGINEERING CO 
IFR SYSTEMS. INC. 
IWATSU AMERICA. INC 
JAMES MILLEN ELECTRONICS 
JOHN FLUKE MFG. CO. INC. 
KIKUSUI INTL CORP 
LEADER INSTRUMENTS CORP 
LEASAMETRIC. INC 
LECROY RESEARCH SYSTEMS 
LECTRONIC RESEARCH LABS 
MOTOROLA. INC.. RF DEVICE DIVISION 
MOUSER ELECTRONICS 
NAPTECH 
RAG ELECTRONICS INC. 
RAMSEY ELECTRONICS 
RAPID SYSTEMS 
RUBYTRON INSTRUMENTS 
SENCORE INC. 
TEKTRONIX, INC 
TELOGY 
TEST EQUIPMENT CORP. 
TUCKER ELECTRONICS 
U S INSTRUMENT RENTALS 

POWER METERS 
A W SPERRY INSTRUMENTS. INC 
ACCUTEST INSTRUMENTS INC 
ANRITSU 
BERKELEY NUCLEONICS CORP 
BIRD ELECTRONIC CORP 
BOONTON ELECTRONICS CORP. 
CAIN FORLAW CO 
CALIBRON INSTRUMENTS DIV 
-BURTON-ROGERS CO.. INC 

COAXIAL DYNAMICS, INC. 
COLORADO DATA SYSTEMS. INC 
COMAD COMMUNICATIONS LTD 
CONTACT EAST 
CONTINENTAL RESOURCES. INC. 
DIRECT CONVERSION TECHNIQUE. INC 
DORADO COMPANY 
DOWTY RFL INDUSTRIES INC 
DRANETZ TECHNOLOGIES. INC 
DYMA ENGINEERING 
EAGLE WICHITA 
EATON CORP . ELECTRONICS INSTRUMENTATION DIV. 
EIP MICROWAVE. INC 
ELECTRO RENT CORPORATION 
ELECTRO-METRICS. INC 
EQUITABLE/RENTELCO CORP 
ESTERLINE ANGUSINSTRUMENT CORP 

FOTEC, INC 
GENERAL MICROWAVE CORP 
GENSTAR RENTAL ELECTRONICS. INC 
HEWLETT-PACKARD CO 
HOPKINS ENGINEERING CO 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
ITM SYSTEMS INC 
JOHN FLUKE MFG. CO. INC. 
JOSEPH ELECTRONICS INC 
LEASAMETRIC. INC 
LECTRONIC RESEARCH LABS 
LUCAS WEINSCHELL 
MARCONI INSTRUMENTS INC 
MCDONALD ASSOCIATES 
MICROWAVE DEVICES. INC 
MILLIVAC INSTRUMENTS. INC 
MOTOROLA. INC . RF DEVICE DIVISION 
NAPTECH 
NARDA MICROWAVE CORP 
PASCALL ELECTRONICS LTD 
RACAL-DANA INSTRUMENTS. INC 
RAG ELECTRONICS INC 
RAYTHEON CO . MPTD 
ROHDE AND SCHWARZ GMBH CO 
RUBYTRON INSTRUMENTS 
S T RESEARCH CORP 
SCIENTIFIC ATLANTA 
SIGNALCRAFTERS. INC 
SYSTRON DONNER 
TELOGY 
TEST EQUIPMENT CORP 
TONY CHAPMAN ELECTRONICS LTD 
TUCKER ELECTRONICS 
U.S. INSTRUMENT RENTALS 
WAVETEK MICROWAVE. INC 
WAYNE KERR INC 

PROBES 
A.W. SPERRY INSTRUMENTS. INC 
ACCUTEST INSTRUMENTS INC 
AMERICAN LASER SYSTEMS. INC 
AVTECH ELECTROSYSTEMS LTD 
B & K PRECISION. MAXTEC INTERNATIONAL CORP 
BALLANTINE LABORATORIES 
CALIBRON INSTRUMENTS DIV 
-BURTON-ROGERS CO . INC 

CASCADE MICROTECH. INC. 
CERPROBE CORP 
CONTACT EAST 
CONTINENTAL RESOURCES. INC 
DESIGN TECHNIQUE 
DOWTY RFL INDUSTRIES INC 
DRANETZ TECHNOLOGIES. INC 
EATON CORP . ELECTRONICS INSTRUMENTATION DIV 
ELECTRO RENT CORPORATION 
ELECTRO-MECHANICS CO (EMCO) 
ELECTRO-METRICS. INC 
EQUITABLE/RENTELCO CORP 
G.C ELECTRONICS CO 
GLOBAL SPECIALTIES 
HAMEG INC 
HEWLETT-PACKARD CO 
HOPKINS ENGINEERING CO 
INTER-LOGIC SYSTEMS 
ITT POMONA ELECTRONICS 
JDV ENGINEERING CO 
JOHN FLUKE MFG. CO. INC. 
KEYTEK INSTRUMENT CORP 
KIKUSUI INTL CORP 
LEADER INSTRUMENTS CORP 
LEASAMETRIC. INC 
LECTRONIC RESEARCH LABS 
LOGIMETRICS. INC 
LSI JENNINGS 
LUXTRON 
M/A-COM, INC 
MCDONALD ASSOCIATES 
MERCER ELECTRONICS 
MICROWAVE DEVICES. INC 
MOTOROLA. INC . RF DEVICE DIVISION 
NAPTECH 
NARDA MICROWAVE CORP 
O.K. INDUSTRIES INC 
PHOTO TRANSFER INDUSTRIES 
PICOSECOND PULSE LABS. INC 
R & B ENTERPRISES 
RAG ELECTRONICS INC 
RAPID SYSTEMS 
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 
TEKTRONIX. INC 
TELOGY 
TEST EQUIPMENT CORP 
TEST PROBES. INC 
TUCKER ELECTRONICS 
U.S. INSTRUMENT RENTALS 
VIEWSONICS 
WAYNE KERR INC 

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 

COBER ELECTRONICS 
COLORADO DATA SYSTEMS. INC 
CONTACT EAST 
CONTINENTAL RESOURCES. INC 
DIRECTED ENERGY 
EIP MICROWAVE. INC 
ELECTRO RENT CORPORATION 
EQUITABLE/RENTELCO CORP 
GENSTAR RENTAL ELECTRONICS. INC 
GLOBAL SPECIALTIES 
HAMEG INC 
HEWLETT-PACKARD CO 
HOPKINS ENGINEERING CO 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
JOHN FLUKE MFG. CO. INC. 
JOSEPH ELECTRONICS INC 
KEYTEK INSTRUMENT CORP 
KROHN-HITE CORP 
LEASAMETRIC. INC 
LECROY RESEARCH SYSTEMS 
LECTRONIC RESEARCH LABS 
LUCAS EPSCO INC 
MARLOW ELECTRONICS LTD 
MCL INC 
MOTOROLA. INC . RF DEVICE DIVISION 
MOUSER ELECTRONICS 
NAPTECH 
PICOSECOND PULSE LABS. INC 
R & B ENTERPRISES 
RACAL-DANA INSTRUMENTS. INC 
RAG ELECTRONICS INC 
RAPID SYSTEMS 
RUBYTRON INSTRUMENTS 
SCHAFFNER EMC. INC 
SCIENTIFIC ATLANTA 
STANFORD RESEARCH 
SYSTRON DONNER 
TEKTRONIX. INC 
TELOGY 
TEST EQUIPMENT CORP 
TUCKER ELECTRONICS 
U.S. INSTRUMENT RENTALS 
WAVETEK MICROWAVE. INC 
WAVETEK RF PRODUCTS. INC. 
WAVETEK SAN DIEGO. INC 

RLC/IMPEDANCE 
BRIDGES 

ACCUTEST INSTRUMENTS INC 
BOONTON ELECTRONICS CORP. 
CALIBRON INSTRUMENTS DIV 

BURTON-ROGERS CO . INC 
CONTACT EAST 
CONTINENTAL RESOURCES. INC 
EAGLE WICHITA 
ELECTRO RENT CORPORATION 
EQUITABLE/RENTELCO CORP 
HEWLETT-PACKARD CO 
HOPKINS ENGINEERING CO. 
JAMES MILLEN ELECTRONICS 
JOSEPH ELECTRONICS INC 

RF Design 91 





KF test eguipm&it 
LEADER INSTRUMENTS CORP 
LEASAMETRIC, INC 
LECTRONIC RESEARCH LABS 
MOTOROLA. INC . RF DEVICE DIVISION 
NAPTECH 
PALOMAR ENGINEERS 
RAG ELECTRONICS INC 
ROHDE AND SCHWARZ GMBH CO 
RUBYTRON INSTRUMENTS 
SENCORE INC 
TELOGY 
TEST EQUIPMENT CORP 
TUCKER ELECTRONICS 
U.S. INSTRUMENT RENTALS 
WAYNE KERR INC 
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 
ELECTRO RENT CORPORATION 
ELECTRO-METRICS. INC 
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 
MOTOROLA. INC . RF DEVICE DIVISION 
NAPTECH 
RACAL-DANA INSTRUMENTS. INC 
RAG ELECTRONICS INC 
ROHDE & SCHWARZ INC. 
ROHDE AND SCHWARZ GMBH CO 
RUBYTRON INSTRUMENTS 
SCIENTIFIC ATLANTA 
SENCORE INC 
SIMPSON ELECTRIC CO 
TEKTRONIX. INC 
TELOGY 
TEST EQUIPMENT CORP 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
U S INSTRUMENT RENTALS 
VIEWSONICS 
WANDEL AND GOLTERMANN. INC 
WAVETEK RF PRODUCTS, INC. 
WAYNE KERR INC 

SIGNAL/SWEEP 
GENERATORS 

ACCUTEST INSTRUMENTS INC 
ADVANCED COMMUNICATIONS SYSTEMS. INC 
ADVANTEST AMERICA, INC. 
AIL SYSTEMS INC 
ANGHEL LABORATORIES. INC 
ANRITSU 
AVCOM OF VIRGINIA 
B & K PRECISION. MAXTEC INTERNATIONAL CORP 
BALLANTINE LABORATORIES 
BELLSONICS INC. 
BOONTON ELECTRONICS CORP. 
CAIN FORLAW CO 
CALIBRON INSTRUMENTS DIV 
BURTON-ROGERS CO . INC 

COMSTRON. 
DIVISION OF AEROFLEX LABORATORIES INC 

CONTACT EAST 
CONTINENTAL RESOURCES. INC 
DORADO COMPANY 
DYMA ENGINEERING 
EATON CORP . ELECTRONICS INSTRUMENTATION DIV 
EIP MICROWAVE. INC 
ELECTRO RENT CORPORATION 

EQUITABLE/RENTELCO CORP 
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. INC 
JOHN FLUKE MFG. CO. INC. 

FLUKE 

RF Signal Generators 

Call Toll-Free 1-800-44-FLUKE 

JOSEPH ELECTRONICS INC 
KIKUSUI INTLCORP 
KROHN-HITE CORP 
LEADER INSTRUMENTS CORP 
LEASAMETRIC. INC. 
LECROY RESEARCH SYSTEMS 
LECTRONIC RESEARCH LABS 
LUCAS WEINSCHELL 
MARCONI INSTRUMENTS INC 
MARLOW ELECTRONICS LTD. 
MCDONALD ASSOCIATES 
MERCER ELECTRONICS 
MICRO - NOW INSTRUMENT CO. INC 
MICRODYNE CORP 
MOTOROLA. INC.. RF DEVICE DIVISION 
MOUSER ELECTRONICS 
NAPTECH 
PROGRAMMED TEST SOURCES. INC. 
RACAL-DANA INSTRUMENTS. INC 
RAG ELECTRONICS INC 
RAMSEY ELECTRONICS 
RAPID SYSTEMS 
RE INSTRUMENTS CORP 
RF PROTOTYPE SYSTEMS 
ROHDE & SCHWARZ INC. 
ROHDE AND SCHWARZ GMBH CO 
RUBYTRON INSTRUMENTS 
SCIENTIFIC ATLANTA 
SCITEQ ELECTRONICS, INC. 
SIGNALCRAFTERS. INC 
STANFORD RESEARCH 
SYSTRON DONNER 
TEKTRONIX. INC 
TELOGY 
TEST EQUIPMENT CORP 
TONY CHAPMAN ELECTRONICS LTD 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
U.S. INSTRUMENT RENTALS 
WANDEL AND GOLTERMANN. INC 
WAVETEK MICROWAVE. INC 
WAVETEK RF PRODUCTS, INC. 
WAYNE KERR INC. 
WILTRON CO 

SPECTRUM 
ANALYZERS 

A & A ENGINEERING 
ACCUTEST INSTRUMENTS INC 
ADVANTEST AMERICA, INC. 
AIL SYSTEMS INC. 
ANRITSU 
AVCOM OF VIRGINIA 
BELLSONICS INC 

CONTACT EAST 
CONTINENTAL RESOURCES. INC 
DYMA ENGINEERING 
ELECTRO RENT CORPORATION 
ELECTRO METRICS. INC. 
EQUITABLE/RENTELCO CORP 
EUROTEST LABORATORIES LTD 
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 
MOTOROLA. INC . RF DEVICE DIVISION 
NAPTECH 
NATIONAL INSTRUMENTS CORP 
PASCALL ELECTRONICS LTD 
PENNTEK INSTRUMENTS 
RAG ELECTRONICS INC 
RAMSEY ELECTRONICS 
RAPID SYSTEMS 
RDL, INC 
ROHDE & SCHWARZ INC. 
ROHDE AND SCHWARZ GMBH CO 
RUBYTRON INSTRUMENTS 
SCIENTIFIC ATLANTA 
STANFORD RESEARCH 
TEKTRONIX. INC 
TELEMET/GDC 
TELOGY 
TEST EQUIPMENT CORP. 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
U.S INSTRUMENT RENTALS 
WANDEL AND GOLTERMANN. INC 
WAVETEK RF PRODUCTS, INC. 
WAYNE KERR INC. 
ZONIC A&D COMPANY 

SWR ANALYZERS 
ACCUTEST INSTRUMENTS INC 
BIRD ELECTRONIC CORP 
COMAD COMMUNICATIONS LTD 
CONTACT EAST 
CONTINENTAL RESOURCES. INC 
DECIBEL PRODUCTS 
DIRECT CONVERSION TECHNIQUE. INC 
EAGLE WICHITA 
ELECTRO RENT CORPORATION 
EQUITABLE/RENTELCO CORP 
HELPER INSTRUMENTS CO 
HEWLETT-PACKARD CO. 
HOPKINS ENGINEERING CO 
JOSEPH ELECTRONICS INC 
LECTRONIC RESEARCH LABS 
LUCAS WEINSCHELL 
MCDONALD ASSOCIATES 
MICROWAVE DEVICES. INC 
MOTOROLA. INC . RF DEVICE DIVISION 
NAPTECH 
PALOMAR ENGINEERS 
ROHDE AND SCHWARZ GMBH CO 
RUBYTRON INSTRUMENTS 
SIGNALCRAFTERS. INC. 
TELOGY 
TELONIC BERKELEY, INC. 
TEST EQUIPMENT CORP 
TUCKER ELECTRONICS 
U.S INSTRUMENT RENTALS 
WAVETEK RF PRODUCTS, INC. 
WILTRON CO 

TEST FIXTURES 
ACCUTEST INSTRUMENTS INC 
CAIN FORLAW CO 
CASCADE MICROTECH. INC 
CERPROBECORP 
COILCRAFT 
DESIGN TECHNIQUE 
ELASTOMERIC TECHNOLOGIES. INC 
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Now You Can Take ft With You 
Performancia, versatility, and efficiency 

now they can go wherever you go. 
Introducing the portable R3271 Spectrum 
Analyzer with the capability to cover a 
frequency range of 100Hz to 26.5GHz. 
With a microwave frequency that is 
internally preselected to provide a 
variety of applications, including mobile 
radio equipment, microwave component 
testing, and radar. Other features include: 
• High C/N 110dB/Hz 
at lOkllz offset (<2.6GHz) 

• 10Hz to 3MHz resolution bandwidth 
• Portability for field applications: Approx. 22kg 
• Large 8- inch Screen 
For more information, call or write today. 
We’ll show you how easy it can be to 
take quality with you. 
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R3271 
26.5GHz _ 
Spectrum Analyzer 

New visions in test instrumentation 

ADVANTEST CORPORATION Shinjuku-NS Building, 4-1. Nishi-Shinjuku 2-Chome, Shinjuku-ku, Tokyo 163, Japan (03)3342-7500 FAX (03)3342-7410 
Advantest America, Inc. 300 Knightsbridge Parkway, Lincolnshire. IL 60069. U.S.A. (708)634-2552 FAX (708)634-2872 

Advantest UK Limited Cl Tower. St Georges Square, High Street, New Malden. Surrey, KT3 4HH, U.K (081)336-1606 FAX(081)336-1657 



With two signals only 20 KHz apart, 
3rd order products are >100 dB down. 

With a 12 dB noise figure, signals as low 
as -145 dBm are accurately measured. 

Convenient help screen guides the user 
every step of the way. 

Simply the Finest RF Spectrum Analyzer 
Available Anywhere...Period¡ 

A big statement to make...but it's 
backed up by performance that's 
equal to the task. The 100 Hz to 
1.8 GHz Model FSA is ready to 
tackle those hard-to-see signals 
thanks to an inherent noise of less 
than -150 dBm (6 Hz BW). Inter¬ 
modulation-free range is greater 
than 100 d B and the SSB phase noise 
is less than 114 dBc for a 1 Hz BW at 
1 kHz offset. Quasi-continuously 
adjustable frequency resolution and 
stable synthesizer tuning make the 
FSA suitable for both swept-fre-
quency analysis and fixed-frequency 
selective level measurements. A 
range of resolution band widths, 
from less than 6 Hz to 3 MHz, fre¬ 
quency spans from 100 Hz to 2 GHz, 
and an on-screen dynamic ranee of 

110 dB over a measurement range 
from -145 to +30 dBm allows the 
FSA to characterize low frequency 
and high frequency signals with 
equal ease. Frequency response is 
flat to within 0.6 dB. 

All this performance power is 
coupled with easy-to-use single 
function keys, menu-driven softkeys, 
spinwheel, and fully annotated color 
monitor. A large number of auto¬ 
matic test routines are provided for 
displaying marker parameters, level, 
frequency, and bandwidth correc¬ 
tions. Hard copies are available 
through an external printer/plotter 
port. There is even a calibrated 
AM/FM demodulator built in. If you 
need a tracking generator, you'll 

Your local rep is ready to demon¬ 
strate the powerful performance 
advantages of the affordably priced 
FSA. Give them a call. 

^HDE& SCHWARZ 
4425 Nicole Drive 
Lanham, MD20706 
Telephone (301) 459-8800 

In Canada: 
Rohde & Schwarz Canada Inc. 
555 March Road 
Kanata, Ontario, K2K1X7 
Telephone (613) 592-8000 

Outside North America: 
Rohde & Schwarz Headquarters 
Mühldorfstr. 15 D-8000 München-80 
Federal Republic of Germany 
Telephone 089-4129-0 



RF services 
ELECTRO RENT CORPORATION 
HEWLETT-PACKARD CO 
HOPKINS ENGINEERING CO 
HOWELL LABORATORIES. INC 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
INTER-LOGIC SYSTEMS 
INTERCONNECTION PRODUCTS. INC 
LECTRONIC RESEARCH LABS 
LIXI, INC 
LUCAS WEINSCHELL 
MAURY MICROWAVE CORP 
MEGARATE TEST PRODUCTS 
MOTOROLA SEMICONDUCTORS 
MOTOROLA. INC . RF DEVICE DIVISION 
O.K. INDUSTRIES INC 
PACIFIC WEST ELECTRONICS 
PENSTOCK INC 
PHOTO TRANSFER INDUSTRIES 
RACAL-DANA INSTRUMENTS. INC 
RE INSTRUMENTS CORP 
ROHDE AND SCHWARZ GMBH CO 
SCIENTIFIC ATLANTA 
SUN ELECTRONIC SYSTEMS. INC 
TEST EQUIPMENT CORP 
TUCKER ELECTRONICS 
WAVETEK MICROWAVE. INC 
WAYNE KERR INC 
WILTRON CO 

WAVE/DISTORTION 
ANALYZERS 

ACCUTEST INSTRUMENTS INC 
BOONTON ELECTRONICS CORP. 
CALIBRON INSTRUMENTS DIV 
-BURTON-ROGERS CO . INC 

COLORADO DATA SYSTEMS. INC 
CONTINENTAL RESOURCES. INC. 
DRANETZ TECHNOLOGIES. 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 
LECROY RESEARCH SYSTEMS 
LECTRONIC RESEARCH LABS 
MOTOROLA. INC . RF DEVICE DIVISION 
NAPTECH 
RAG ELECTRONICS INC 
RAPID SYSTEMS 
RE INSTRUMENTS CORP 
SOLTEC CORP 
TELOGY 
TEST EQUIPMENT CORP 
TUCKER ELECTRONICS 
U.S INSTRUMENT RENTALS 

SERVICES 
ANTENNA 

MEASUREMENT 
A.H. SYSTEMS. INC 
AEL DEFENSE CORP 
AIRTRON CORP 
AMADOR CORPORATION 
ANDREW CORP 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
ASTRON CORPORATION 
C K CONSULTANTS. INC 
COMAD COMMUNICATIONS LTD 
CUBIC DEFENSE. INC 
D L S. ELECTRONIC SYSTEMS. INC 
DECIBEL PRODUCTS 
E 3 ENGINEERS INC 
ELECTRO-MECHANICS CO (EMCO) 
EUROTEST LABORATORIES LTD 
G & H TECHNOLOGY INC 
HUBER AND SUHNER AG 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 

LIBERTY LABORATORIES.INC 
LUCAS EPSCO INC 
MICRO COMMUNICATIONS. INC 
MILLITECH CORP 
NARDA MICROWAVE CORP 
R.F. TECHNOLOGIES CORPORATION 
RADIOMETRICS CORP 
RADIOMETRICS MIDWEST CORP 
RAY PROOF, SHIELDING SYSTEMS CORP 
ROHDE AND SCHWARZ GMBH CO 
SOUTHWEST RESEARCH INSTITUTE 
TECDIA. INC 
TELEDYNE RYAN ELECTRONICS 
THE CONSULTING GROUP 
TRANSCO PRODUCTS. INC 
VANTAGE ASSOCIATES INC 

CIRCUIT ASSEMBLY 
ALPHA INDUSTRIES. INC 
CARDINAL CONTROL CO INC 
CTS CORP 
CTS CORP /KNIGHTS DIV 
E 3 ENGINEERS INC 
ELGIN ELECTRONICS 
ELISRA ELECTRONIC SYSTEMS LTD 
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 
KOLINKER INDUSTRIAL EQUIP LTD. 
KW MICROWAVE CORPORATION 
MATRIX CORP 
MICRO PRECISION TECH INC 
MICROWAVE DEVICES. INC 
MICROWAVE SOLUTIONS INC 
MITEC ELECTRONICS LTD 
N AMERICAN PHILIPS. SMD TECH 
NORCOMM CORP 
PENSTOCK INC 
POLYFLON CO 
QUAL-TECH. DIV OF FLEXCO MICROWAVE INC 
RAMAR COMMUNICATIONS. INC 
RCD COMPONENTS INC 
REL LABS. INC 
RF POWER SYSTEMS 
SHASON MICROWAVE CORP 
SOLITRON DEVICES. INC & SOLITRON/MICROWAVE 
SPECTRUM CONTROL. INC 
TECHDYNE. INC 
TEKTRON MICRO ELECTRONICS INC 
TELEDYNE MICROELECTRONICS 
TELEDYNE RYAN ELECTRONICS 
TELEN ELECTRONICS 
TESA. C/O TIERRA MONTE. INC 
VANTAGE ASSOCIATES INC 
WAVETEK RF PRODUCTS, INC. 

CONSULTANTS 
A R BLANCK 
AR F PRODUCTS. INC 
ADVANCED MICROSOLUTIONS 
AEROSPACE CONSULTING 
ALK ENGINEERING 
AMADOR CORPORATION 

ANALOG SOLUTIONS 

To get advanced Analog 
designs that really perform... 

You need engineers who 
really perform. 

Analog Solutions 
Electronics Engineering Consultants 

5484 White Place. Boulder. CO 80303 
303 442-5083. 800 726-2564 

ANDERSEN LABORATORIES 
ANSOFT CORP 
APTRON LABORATORIES. INC 
ASTRON CORPORATION 
AXONN CORP. 
BESSER ASSOCIATES 
C K CONSULTANTS. INC 
CARNEL LABS 
CASTLE MICROWAVE 
CAT SECURE SYSTEMS. INC 
COM DEV 
COMAD COMMUNICATIONS LTD 
COMMUNICATION CERTIFICATION LABORATORY 
COMMUNITRONICS 
COMPACT SOFTWARE. INC 
D L S ELECTRONIC SYSTEMS. INC 
DAJEM TECHNOLOGY CO 
DAWN ELECTRONICS. INC 
DESIGN & EVALUATION. INC 
DESIGN AUTOMATION. INC 
DETROIT TESTING LABORATORY. INC 
E 3 ENGINEERS INC 
EAGLE MAGNETIC CO INC 
ELECTRO SERVICE CORP 
EMC CONSULTING 
EMC SERVICES INC 
EPSILON LAMBDA ELECTRONICS CORP 
ETRON RF ENTERPRISES 
EUROTEST LABORATORIES LTD 
FLAM & RUSSELL. INC 
FROST & SULLIVAN. INC 
G & H TECHNOLOGY INC 
GENERAL SERVICES ENGINEERING. INC 
GILTRON INC 
GREEN MOUNTAIN RADIO RESEARCH CO 
GROUP J INC 
HUBER AND SUHNER AG 
I T S ELECTRONICS 
INGSOFT LIMITED 
INSTRUMENT SPECIALTIES CO . INC 
INTERFERENCE CONTROL TECHNOLOGIES. INC 
INTERNATIONAL COMPLIANCE CORP 
JABIL CIRCUITS WEST 
JMA/APPLIED SPECTRUM RESEARCH 
KAJFEZ CONSULTING 
KOLINKER INDUSTRIAL EQUIP LTD 
LIBERTY LABORATORIES. INC 
LOCKHEED-SANDERS. INC 
LOGIMETRICS. INC 
MADE IT ASSOCIATES. INC 
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MANAGEMENT RECRUITERS OF BOULDER, INC. 

MANAGEMENT 
RECRUITERS® 
OF BOULDER, INC. 
The search and recruiting specialists 

H. WINIFRED BRADFIELD 
RF / MICROWAVE SPECIALIST 

CONTINENTAL BLDG., SUITE 301 
1401 WALNUT STREET, RO. BOX 4657 

BOULDER, COLORADO 80306 
(303) 447-9900 

FAX (303) 447-9536 

MAXWELL LABS 
MCH ASSOCIATES 
MEGARATE TEST PRODUCTS 
MICRO COMMUNICATIONS. INC 
MICROWAVE SOFTWARE APPLICATIONS. INC 
MICROWAVE SOLUTIONS INC 
MITEC ELECTRONICS LTD 
NATIONAL ELECTRONIC INTERFERENCE CONTROL CO 
NAVAN CORPORATION 
NEICCO 
NORCOMM CORP 
OMNIPOINT DATA CO . INC 
PENTEK. INC 
PHOTO TRANSFER INDUSTRIES 
PICO PRODUCTS. INC 
PRESCO INC 
OUAL-TECH. DIV OF FLEXCO MICROWAVE INC 
R.F. TECHNOLOGIES CORPORATION 
RADIATION SCIENCES INC 
RADIOMETRICS CORP 
RADIOMETRICS MIDWEST CORP 
RAY PROOF. SHIELDING SYSTEMS CORP 
RESEARCH ASSOC OF SYRACUSE 
RF PLASMA PRODUCTS 
RF POWER SYSTEMS 
RF PROTOTYPE SYSTEMS 
RLM RESEARCH 
ROSS ENGINEERING CORP 
SCIENCE & ENGINEERING CONSULTANTS. INC. 
SCIENTIFIC HARDWARE SYSTEMS 
SHASON MICROWAVE CORP 
SOMERSOFT 
SOUTHWEST RESEARCH INSTITUTE 
SPECTRUM CONTROL. INC 
TU V RHEINLAND OF N AMERICA 
TALBOT TECHNOLOGY (T-TECH) CORP 
TECHNOLOGY FUTURES INC 
TELECOMMUNICATIONS INDUSTRY ASSOCIATION 
TELEMET/GDC 
TELEMETRY TECHNOLOGIES. INC 
TELEMUS ELECTRONIC SYSTEMS INC 
TEXAS SPECTRUM ELECTRONICS INC 
THE CONSULTING GROUP 
THOMAS H STANFORD ENGINEERING 
TIL-TEK LTD. 
TIMCO ENGINEERING. INC 
TRIQUINT SEMICONDUCTOR INC 
VENTRONIC 
WEBB LABORATORIES 

CUSTOM HYBRIDS 
AEL DEFENSE CORP 
AMPLIFONIX. INC 
ANALOG DEVICES 
ANDERSEN LABORATORIES 
AT&T MICROELECTRONICS 
AYDIN VECTOR DIV 
BOEING ELECTRONICS CO 
CALNET ELECTRONICS INC 
CTSCORP 
CTS CORP./KNIGHTS DIV 
DAICO INDUSTRIES 
DATEL. INC 
DAWN ELECTRONICS. INC 
DIELECTRIC COMMUNICATIONS 
DYKO TOOL CORPORATION 

EMC TECHNOLOGY, INC 
ENGELHARD CORPORATION 
FOX ELECTRONICS 
FUJITSU MICROELECTRONICS. Integrated Circuits Div 
GEC-MARCONI MATERIALS TECHNOLOGY. LTD 
GENNUM CORPORATION 
HARRIS CORP FARINON COMPONENTS OPERATION 
HUGHES AIRCRAFT CO 
MICROELECTRONIC CIRCUITS DIV 

HYBRID-TEK. INC 
HYBRIDS INTERNATIONAL. LTD 
IMPELLIMAX 
INTECH INC 
INTERNATIONAL SENSOR SYSTEMS. INC 
ITT DEFENSE 
JCA TECHNOLOGY INC 
M-TRON INDUSTRIES INC 
M S KENNEDY CORP 
M/A-COM, INC 
MIC TECHNOLOGY CORPORATION 
MICROWAVE CIRCUIT DIVISION 

MICRO HYBRIDS INC 
MICRO NETWORKS CO 
MICRO PRECISION TECH INC 
MICROPHASE 
MICROWAVE SOLUTIONS INC 
MINI-SYSTEMS. INC. 
MITEC ELECTRONICS LTD 
NARDA MICROWAVE CORP 
NATEL ENGINEERING CO . INC 
OAKBURY COMPONENTS LTD 
PACIFIC MONOLITHICS 
PENSTOCK INC 
PHONON CORP 
PHOTO TRANSFER INDUSTRIES 
PIEZO TECHNOLOGY. INC 
Q-BIT CORPORATION 
OUAL-TECH. DIV OF FLEXCO MICROWAVE INC 
R.F. TECHNOLOGIES CORPORATION 
RCD COMPONENTS INC 
REL LABS. INC 
RF MONOLITHICS INC. 
SAGE LABORATORIES. INC 
SHASON MICROWAVE CORP 
SOLITRON DEVICES. INC & SOLITRON/MICROWAVE 
SPECTRUM CONTROL. INC 
SUPERCONDUCTIVE COMPONENTS. INC 
TALBOT TECHNOLOGY (T-TECH) CORP 
TEKTRON MICRO ELECTRONICS INC 
TELEDYNE MICROELECTRONICS 
TELEDYNE RYAN ELECTRONICS 
THOMSON-ICS CORPORATION 

CUSTOM ICS AND 
ASICS 

ANADIGICS, INC 
ANALOG DEVICES 
ANALOG DEVICES INC . COMPUTER LABS DIVISION 
ANALOG SOLUTIONS 

To get advanced ASIC 
designs that really perform... 

You need engineers who 
really perform. 

Analog Solutions 
Electronics Engineering Consultants 

5484 White Place, Boulder, CO 80303 
303 442-5083, 800 726-2564 

BIPOLARICS INC 
CADENCE DESIGN SYSTEMS 
CALIFORNIA EASTERN LABORATORIES 
ENGELHARD CORPORATION 
EPITRONICS CORP 

FUJITSU MICROELECTRONICS. Integrated Circuits Div 
GEC-MARCONI MATERIALS TECHNOLOGY. LTD. 
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 
ITT DEFENSE 
MEGADYNE CORP 
NEC ELECTRONICS. INC 
PACIFIC MONOLITHICS 
PRESCO INC 
REL LABS. INC 
RF MONOLITHICS INC. 
SIGNETICS 
SILICONIX. INC 
SOLITRON DEVICES. INC & SOLITRON/MICROWAVE 
SPECTRUM CONTROL. INC 
TALBOT TECHNOLOGY (T-TECH) CORP 
TEKTRONIX ICO 
TELEDYNE RYAN ELECTRONICS 
TRIQUINT SEMICONDUCTOR INC 

EMC TESTING 
A.H. SYSTEMS. INC 
A.R. BLANCK 
ADVANCED MEASUREMENT SYSTEMS. INC 
AEL DEFENSE CORP 
AMADOR CORPORATION 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
C K CONSULTANTS. INC 
CALMONT ENGINEERING AND ELECTRONICS CORP 
CAPTOR CORP 
CARNEL LABS 
CAT SECURE SYSTEMS. INC 
CHOMERICS, INC 
COMMUNICATION CERTIFICATION LABORATORY 
COMPONENT DISTRIBUTORS, INC. 
CONTINENTAL TESTING LABORATORIES 
D L S ELECTRONIC SYSTEMS. INC 
DETROIT TESTING LABORATORY. INC 
E 3 ENGINEERS INC 
E/M CORP 
ELECTRICAL INSULATION SUPPLIERS. INC 
ELECTRO SERVICE CORP 
ELECTRO-MECHANICS CO (EMCO) 
ELECTRO-METRICS. INC 
EMC SERVICES INC 
EUROTEST LABORATORIES LTD 
FILTRON CO. INC. 
G & H TECHNOLOGY INC 
INSTRUMENT SPECIALTIES CO.. INC. 
INTERFERENCE CONTROL TECHNOLOGIES. INC 
INTERNATIONAL COMPLIANCE CORP 
L C R ELECTRONICS. INC 
LIBERTY LABORATORIES.INC 
LOCKHEED-SANDERS. INC 
MCDONALD ASSOCIATES 
NATIONAL ELECTRONIC INTERFERENCE 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 TESTING LABORATORIES 
SCIENTIFIC HARDWARE SYSTEMS 
SMITH ELECTRONICS. INC 
SOUTHWEST RESEARCH INSTITUTE 
SPECTRUM CONTROL. INC 
T U.V RHEINLAND OF N AMERICA 
TDK CORP OF AMERICA 
TEKTRONIX. INC 
TELEDYNE RYAN ELECTRONICS 
THE CONSULTING GROUP 
TIMCO ENGINEERING. INC 
TOKIN AMERICA INC. 
UNDERWRITERS LABORATORIES INC 
WATKINS-JOHNSON CO 
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RFemc products 

EQUIPMENT 
CALIBRATION 

ACCUTEST INSTRUMENTS INC 
AEL DEFENSE CORP 
BIRD ELECTRONIC CORP 
C K CONSULTANTS. INC 
CARNEL LABS 
CONTINENTAL RESOURCES. INC. 
E 3 ENGINEERS INC 
EIP MICROWAVE. INC 
ELECTRO RENT CORPORATION 
EQUITABLE/RENTELCO CORP 
EUROTEST LABORATORIES LTD 
GENERAL SERVICES ENGINEERING. INC 
HOLADAY INDUSTRIES. INC 
HUGHES AIRCRAFT CO MICROWAVE PRODUCTS DIV 
INTERCONNECTION PRODUCTS. INC 
JOHN FLUKE MFG. CO. INC. 
LEASAMETRIC. INC 
LUCAS WEINSCHELL 
MICROWAVE DEVICES. INC 
RADIOMETRICS CORP 
RADIOMETRICS MIDWEST CORP 
RAG ELECTRONICS INC 
RAY PROOF. SHIELDING SYSTEMS CORP 
ROHDE AND SCHWARZ GMBH CO 
ROSS ENGINEERING CORP 
SAGE ENTERPRISES INC 
TU V RHEINLAND OF N AMERICA 
TUCKER ELECTRONICS 
U S INSTRUMENT RENTALS 
WAVETEK RF PRODUCTS, INC. 

INSTRUMENT RENTAL/ 
LEASING 

A H SYSTEMS. INC 
ACCUTEST INSTRUMENTS INC 
AMADOR CORPORATION 
APPLIED SYSTEMS ENGINEERING. INC 
BISHOP GRAPHICS. INC 
C J. ENTERPRISES 
CONTINENTAL RESOURCES. INC 
E 3 ENGINEERS INC 
EIP MICROWAVE. INC 
ELECTRO RENT CORPORATION 
ELECTRO-METRICS. INC 
EQUITABLE/RENTELCO CORP 
GENSTAR RENTAL ELECTRONICS. INC 
HOLADAY INDUSTRIES. INC 
INTERCONNECTION PRODUCTS. INC 
JOHN FLUKE MFG. CO. INC. 
LEASAMETRIC. INC 
LECTRONIC RESEARCH LABS 
MICROWAVE FILTER CO . INC 
PACE TRANSDUCER CO . 

DIV OFC.J INSTRUMENTS. INC 
POWER SYSTEMS TECHNOLOGY 
R & B ENTERPRISES 
RADIOMETRICS CORP 
SUN ELECTRONIC SYSTEMS. INC 
TELOGY 

Great Savings 
On Brand Name 
Test Equipment 

1-800/835-6494 
Ask For Our Free Catalog 

TEST EQUIPMENT CORP 
THE CONSULTING GROUP 
TUCKER ELECTRONICS 
U.S INSTRUMENT RENTALS 

PC LAYOUT/ 
FABRICATION 

AEROSPACE CONSULTING 
ANGHEL LABORATORIES. INC 
APPLIED DIELECTRICS. INC 
ARTWORK CONVERSION SOFTWARE. INC 
CADENCE DESIGN SYSTEMS 
E 3 ENGINEERS INC 
ELECTR COM 
EPSILON LAMBDA ELECTRONICS CORP 
GENERAL ELECTRIC MW SUBSYSTEMS 
GENERAL SERVICES ENGINEERING. INC 
GROUP J INC 
INJECTORALL ELECTRONICS 
JABIL CIRCUITS WEST 
MICROWAVE PRINTED CIRCUITRY 
MICROWAVE SOLUTIONS INC 
MIRAGE SYSTEMS 
PENSTOCK INC 
PHOTO TRANSFER INDUSTRIES 
PICO PRODUCTS. INC 
POLYFLON CO 
QUAL-TECH. DIV OF FLEXCO MICROWAVE INC 
REL LABS, INC 
RF COMPONENTS 
RF PROTOTYPE SYSTEMS 
SOLADYNE DIV OF ROGERS CORP 
TALBOT TECHNOLOGY (T-TECH) CORP 
THE CONSULTING GROUP 

PLATING/COATING 
ACCUMET ENGINEERING CORP 
AEL DEFENSE CORP 
AIRTRON CORP 
DELTRONIC CRYSTAL INDUSTRIES. INC 
E/M CORP 
ELECTRO-FILMS. INC 
ENTHONE INC 
EPNER TECHNOLOGY INC 
GENERAL SERVICES ENGINEERING. INC 
GILTRON INC 
HARRIS CORP FARINON COMPONENTS OPERATION 
INJECTORALL ELECTRONICS 
INSTRUMENT SPECIALTIES CO . INC 
LEBOW CO 
MICRO PRECISION TECH INC 
MICROWAVE PRINTED CIRCUITRY 
PHOTO TRANSFER INDUSTRIES 
SOUTHWALL TECHNOLOGY 
TRANSTECH INC 

SOFTWARE 
DEVELOPMENT 

ADVANCED MICROSOLUTIONS 
AEROSPACE CONSULTING 
ANSOFT CORP 
ARTWORK CONVERSION SOFTWARE. INC 
COMPACT SOFTWARE. INC 
DAJEM TECHNOLOGY CO 
DESIGN AUTOMATION. INC 
E 3 ENGINEERS INC. 
EAGLEWARE/CIRCUIT BUSTERS, INC 
EMC CONSULTING 
ETRON RF ENTERPRISES 
FLAM & RUSSELL. INC 
GENERAL SERVICES ENGINEERING. INC 
INGSOFT LIMITED 
INTERFERENCE CONTROL TECHNOLOGIES. INC 
JMA/APPLIED SPECTRUM RESEARCH 
KAJFEZ CONSULTING 
LIBERTY LABORATORIES.INC 
MADE IT ASSOCIATES. INC 
MCH ASSOCIATES 
MEDINA SOFTWARE. INC 
MICROWAVE SOFTWARE APPLICATIONS. INC 
PRESCO INC 
RADIOMETRICS CORP 
RESEARCH ASSOC OF SYRACUSE 

RLM RESEARCH 
ROHDE AND SCHWARZ GMBH CO 
SIGNAL ONE 
SIGNATURE DESIGNS 
SOMERSOFT 
TATUM LABS 
TELEDYNE RYAN ELECTRONICS 
THE CONSULTING GROUP 
WEBB LABORATORIES 

TRAINING/ 
EDUCATION 

A R BLANCK 
AIM USA 
AMADOR CORPORATION 
BESSER ASSOCIATES 
C.K CONSULTANTS. INC 
CADENCE DESIGN SYSTEMS 
CAT SECURE SYSTEMS. INC 
COMMUNICATION CERTIFICATION LABORATORY 
COMPACT SOFTWARE. INC 
D A T A BUSINESS PUBLISHING. INC 
D L.S ELECTRONIC SYSTEMS INC 
DAJEM TECHNOLOGY CO 
DESIGN & EVALUATION. INC 
DESIGN AUTOMATION. INC 
DETROIT TESTING LABORATORY. INC 
DRANETZ TECHNOLOGIES. INC 
E E PA 
EAGLEWARE/CIRCUIT BUSTERS. INC 
ELECTRICAL INSULATION SUPPLIERS. INC 
EMC CONSULTING 
EMC SERVICES INC 
EQUITABLE/RENTELCO CORP 
FOTEC. INC 
G & H TECHNOLOGY INC 
GIGABIT LOGIC INC 
GREEN MOUNTAIN RADIO RESEARCH CO 
HOWARD SAMS CO 
INTERCONNECTION PRODUCTS. INC 
INTERFERENCE CONTROL TECHNOLOGIES. INC 
JABIL CIRCUITS WEST 
JOHN FLUKE MFG. CO. INC. 
LIBERTY LABORATORIES.INC 
LUCAS WEINSCHELL 
PICO PRODUCTS. INC 
R & B ENTERPRISES 
RADIATION SCIENCES INC 
RADIOMETRICS CORP 
RAY PROOF. SHIELDING SYSTEMS CORP 
RESEARCH ASSOC OF SYRACUSE 
RF PLASMA PRODUCTS 
ROHDE AND SCHWARZ GMBH CO 
SMT PLUS. INC 
SOMERSOFT 
SOUTHWEST RESEARCH INSTITUTE 
TUV RHEINLAND OF N AMERICA 
TECHNOLOGY FUTURES INC 
TELECOMMUNICATIONS INDUSTRY ASSOCIATION 
TELEDYNE RYAN ELECTRONICS 
TELEMET/GDC 
THE CONSULTING GROUP 
TRIQUINT SEMICONDUCTOR INC 
VECTOR ELECTRONIC CO 
WAVETEK RF PRODUCTS, INC. 

EMC PRODUCTS 
ABSORBERS 

ADVANCED ELECTROMAGNETICS. INC 
CAPCON. INC 
CHOMERICS. INC 
ELECTRICAL INSULATION SUPPLIERS. INC 
EMERSON & CUMING INC . A GRACE CO 
JDV ENGINEERING CO 
MCDONALD ASSOCIATES 
MICROWAVE FILTER CO . INC 
NATIONAL MAGNETICS GROUP INC 
PACIFIC WEST ELECTRONICS 
POLYMER DESIGN 
RANTEC ANECHOIC / SHIELDING SYSTEMS 
RAY PROOF. SHIELDING SYSTEMS CORP 
RESIN SYSTEMS CORP 
TDK CORP OF AMERICA 
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Wave Guard 
for EMI, RFI Protection 

Architectural Shielding 
Copper Wall Paint 

Lowest Cost 
75 C / sq. ft. 

For Walls, Ceiling, Floors 

Fully and Easily 
Repairable 

For Existing and New 
Construction 

Fully Tested and 
Qualified 
at Greater than 60db 

Photo Courtesy of NY recording studio 

WAVE GUARD is the Architectural Shielding break-through, 
and can be used for most applications including: 
radio stations, hospitals, safe rooms, data processing centers, embassies, 
test rooms, recording studios and anywhere else where EMI/RFI is 
concerned. 

LVZIUE GUARD...Protection you can't afford to be without. 

716 South Columbus Ave.. Mt. Vernon, NY 10550, (914) 699-3030 
3465 So. La Cienega Blvd., Los Angeles, CA90016, (213) 559-2335 
1701 East 122nd St., Chicago, IL 60633, (312) 646-5900 



KF eme products 
TOKIN AMERICA INC. 
XTALONIX PRODUCTS 

AC LINE FILTERS 
AEROVOX INC 
APPLIED SPECIALTIES. INC 
AVX FILTERS CORPORATION 
AVX LTD 
BEHLMAN ELECTRONICS. INC 
BELLSONICS INC 
CAPCON. INC 
CAPTOR CORP 
COMAD COMMUNICATIONS LTD 
COMPONENT DISTRIBUTORS. INC. 
CONTACT EAST 
CONTROL CONCEPTS CORP 
CORCOM. INC 
CURTIS INDUSTRIES 
DYMA ENGINEERING 
EEE ELECTRONICS. INC 
EMC SERVICES INC 
EMISSION CONTROL LTD 
ENCLOSURE CORP 
ESCO ASSOCIATES 
FERRONICS INC 
FILCOILCO . INC 
FILTER CONCEPTS INC 
FILTRONCO INC 
GENISCO TECHNOLOGY CORP 
ISKRA ELECTRONICS. INC 
JMK, INC 
JOSEPH ELECTRONICS INC 
K C K AMERICA INC./ MITSUBISHI 
LC.R ELECTRONICS. INC 
LEA DYNATECH. INC 
LAMBDA ELECTRONICS. INC 
LINDGREN R.F. ENCLOSURES INC. 
MCDONALD ASSOCIATES 

MURATA ERIE 
NATIONAL ELECTRONIC INTERFERENCE CONTROL CO 
PACIFIC WEST ELECTRONICS 
PENSTOCK INC 
PMI TECHNOLOGIES 
POWER DYNAMICS INC 
RAY PROOF. SHIELDING SYSTEMS CORP 
RFI CORP 
RTRON CORP 
SCHAFFNER EMC. INC 
SCIENTIFIC HARDWARE SYSTEMS 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
SURPLUS SALES OF NEBRASKA 
TEST EQUIPMENT CORP 
TEXAS SPECTRUM ELECTRONICS INC 
TOKIN AMERICA INC. 
TRI-MAG INC 
TUSONIX 
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 
FILCOILCO . INC 
INSTRUMENTS FOR INDUSTRY. INC. 
LECTROMAGNETICS, INC 
LINDGREN R.F. ENCLOSURES INC. 
MCDONALD ASSOCIATES 
NATIONAL MAGNETICS GROUP INC 
PACIFIC WEST ELECTRONICS 
RANTEC ANECHOIC / SHIELDING SYSTEMS 
RAY PROOF. SHIELDING SYSTEMS CORP 
SCIENTIFIC HARDWARE SYSTEMS 

RF SHIELD PROTOTYPE KIT! 
No tooling costs 
with standard 
shields! 
27 prototype rf shields to 
choose from (range: .5" x .5" 
to 2.5" x 5.0"). Selectable 
side-wall heights (.25"; .50"; 
.75"). 54 potential combi¬ 
nations in all. All on two flat 
12" x 17" sheets. Shields fold 
into boxes easily by hand. 
You get 90° corners every 
time. All shields are made 
from .016 brass. They’re 
tin-plated for solderability. 

Immediate Delivery! 
For your production, you can order any one of the 54 sizes in our 
kit by-the-sheet in large or small quantities. We supply 12" x 18" 
sheets of .016 thick brass shields with tin plating. 

Introductory price 
only s14500
Just call, fax or mail 
your purchase 
order to: 

Fotofabrication Corp. 
3758 Belmont • Chicago, IL 60618 
Tel.: (312)463-6211 • Fax: (312) 463-3387 
Specify UPS or FEDX 

Questions? Call Barry at (312) 463-6211 

corp. FOTOFABRICATION 

TDK CORP OF AMERICA 
TEST EQUIPMENT CORP 

CONDUCTIVE 
ADHESIVES/ 
LUBRICANTS 

ABLESTIK LABORATORIES 
AREMCO PRODUCTS. INC 
CAPCON. INC 
CARROLL COATINGS CO . INC 
CHOMERICS. INC 
CONAP INC 
CONDUCTIVE SYSTEMS INC 
CONTACT EAST 
DYNALOY INC 
E/M CORP 
ELECTRICAL INSULATION SUPPLIERS. INC 
EMERSON & CUMING INC . A GRACE CO 
EPOXY TECHNOLOGY INC 
INTERCONNECTION PRODUCTS. INC 
KEY POLYMER CORP 
LUSOL PRODUCTS 
MERIX CHEMICAL CO. 
MICROCIRCUITS CO . INC 
SILICONE RUBBER SPECIALTIES DIV OF ARLON 
TECKNIT. A TWP CO. 
ZYMET. INC. 

CONDUCTIVE 
COATINGS 

ADVANCE COATINGS AND CHEMICALS 
AKZO ENGINEERING PLASTICS 
AREMCO PRODUCTS. INC 
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 
EMERSON & CUMING INC . A GRACE CO 
ENTHONE INC 
EVAPORATED COATINGS. INC 
G.C ELECTRONICS CO 
INSTRUMENT SPECIALTIES CO . INC 
LEBOW CO 
MERIX CHEMICAL CO. 
MICRO CIRCUITS CO . INC 
MORTON INTERNATIONAL AUTOMOTIVE 
AND INDUSTRIALS FINISHES 

OPTICAL COATING LABORATORY. INC. 
SOUTHWALL TECHNOLOGY 
SPRAYLAT CORPORATION 
SUPERCONDUCTIVE COMPONENTS. INC 
TAFA INC 
TECKNIT. A TWP CO. 
W H BRADY CO THIN FILM PRODUCTS 
ZYMET. INC 

ESD CONTROL 
DEVICES 

CAPCON. INC 
CONTACT EAST 
ELECTRICAL INSULATION SUPPLIERS. INC 
ELECTRO-METRICS. INC 
G.C ELECTRONICS CO 
INSTRUMENT SPECIALTIES CO . INC 
JDV ENGINEERING CO 
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 
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DON’T PAINT 
WITH NICKEL. 
SHIELD WITH 

COPPER. 

Spraylat Series 599 Copper Conductive Coatings 
BETTER PERFORMANCE 

Copper metal: Four times more 
conductive than nickel. So if you 
want superior conductivity, use 
copper conductive coating — 
not nickel paint. Copper requires 
lower film thickness. And its long 
term reliability exceeds nickel in 
meeting all major OEM require¬ 
ments, including thermocycling, 

PERFORMANCE VS.THICKNESS: 

CONDUCTIVITY REQUIRED 
(OHMS/SQ.) 

heat aging, humidity and abra¬ 
sion. Series 599 copper conduc¬ 
tive coating even maintains 
shielding effectiveness after 
combined abrasion, temp 
cycling and humidity testing. 

BETTER FOR THE 
ENVIRONMENT 

Because our waterbase con¬ 
ductive coating emits less VOC 
than nickel. And it's easier to 
apply, too. In fact, our waterbase 
copper is as easy to apply as our 
solvent base. Both have a slower 
settling rate; and both are UL 
recognized. So while it's better 
for the environment, Series 599 
copper conductive coating is 
better to work with. 

MORE PROFITS 
Because you'll use less copper 
than nickel. You'd need at least 
twice as much nickel to achieve 

the same levels of conductivity 
as you'd get with copper. And 
since attenuation levels are 
higher with copper, your labor 
costs are significantly lower than 
working with nickel. 

COST VS. CONDUCTIVITY: 

0.2 0.3 0.4 

CONDUCTIVITY REQUIRED 
(OHMS/SQ.) 

So stop using nickel. Truth is, 
copper is better. We can prove 
it. Let us show you how. 

Call 1-800-336-1936 

SPRAYLAT 
Available in Solvent and Waterbase 



RF eme products 

GASKETS/FINGER 
STOCK 

BALSEAL ENGINEERING CO . INC 
CAPCON, INC 
COMPAC DEVELOPMENT CORP 
CONDUCTIVE SYSTEMS INC 
ELECTRICAL INSULATION SUPPLIERS. INC 
ENCLOSURE CORP 
GLENAIRCORP 
HOWELL LABORATORIES. INC 
INSTRUMENT SPECIALTIES CO . INC 
KIRKHILL RUBBER CO. 
MARCH MICROWAVE LTD. 
MITEC ELECTRONICS LTD 
PAWLING CORP . EMI SHIELDING PRODUCTS DIV. 
RAY PROOF. SHIELDING SYSTEMS CORP 
SCHLEGEL CORP 
SCIENTIFIC HARDWARE SYSTEMS 
SILICONE RUBBER SPECIALTIES DIV OF ARLON 
SPECTRUM CONTROL. INC 
SPIRA MFG CORP 
SURPLUS SALES OF NEBRASKA 
TECH-ETCH, INC 
TECKNIT. A TWP CO 

HUM STOP FILTERS 
CAPCON. INC 
DYMA ENGINEERING 
FILCOILCO . INC 
GENISCO TECHNOLOGY CORP 
INTERCONNECTION PRODUCTS. INC 
MURATA ERIE 
NORTH HILLS ELECTRONICS. INC 
OPAMP LABS INC. 
PMI TECHNOLOGIES 
TEXAS SPECTRUM ELECTRONICS INC 
UHF ASSOCIATES 

SHIELDED 
ENCLOSURES 

AD VANCE MAGNETICS. INC 
ADAMS-RUSSELL ELECTRONICS. MODPAK 
ADVANCED ELECTROMAGNETICS. INC 
ADVANCED MEASUREMENT SYSTEMS. INC 
AEL DEFENSE CORP 
AMCO ENGINEERING CO 
APPLIED SPECIALTIES. INC 
AVL INDUSTRIES. INC 
BREECH-LOK DIV G & H TECH 
CANDES SYSTEMS INC 
CAPCON. INC 
CAT SECURE SYSTEMS. INC 
COMPAC DEVELOPMENT CORP 
DENSITRON MICROWAVE LIMITED 
E 3 ENGINEERS INC 
EAGLE MAGNETIC CO INC 
ELECTR COM 
ENCLOSURE CORP 
EQUIPTO ELECTRONICS CORP 
FILCOILCO., INC 
GLASTEEL INDUSTRIAL LAMINATES 
HOFFMAN ENGINEERING CO 
INTERCONNECTION PRODUCTS. INC 
JOA QUIN MFG CORP 
LECTROMAGNETICS. INC 
LINDGREN R.F. ENCLOSURES INC. 
MAGNETIC RADIATION LABORATORIES. INC. 
MAGNETIC SHIELD CORP . PERFECTION MICA CO 
MARCH MICROWAVE LTD 
MCDONALD ASSOCIATES 
MICROWAVE PACKAGING ASSOC 
PACIFIC WEST ELECTRONICS 
PARTFOLIO. INC 
PNEUMAFILCORP 
RANTEC ANECHOIC / SHIELDING SYSTEMS 
RAY PROOF. SHIELDING SYSTEMS CORP 
SCIENTIFIC HARDWARE SYSTEMS 
SPRAYLAT CORPORATION 
SURPLUS SALES OF NEBRASKA 
VANTAGE ASSOCIATES INC 
ZERO ENCLOSURES. 

DIVISION OF ZERO CORPORATION 
ZIPPERTUBING CO.. THE 

SHIELDING 
MAGNETIC 

AD VANCE MAGNETICS. INC 
ADVANCED MEASUREMENT SYSTEMS. INC 
AVL INDUSTRIES. INC 
CALMONT ENGINEERING AND ELECTRONICS CORP 
CAPCON. INC 
CHOMERICS. INC 
EAGLE MAGNETIC CO INC 
ELECTRICAL INSULATION SUPPLIERS, INC. 
ESCO ASSOCIATES 
FERRISHIELD, INC 
FOTOFABRICATION CORP. 
INTERCONNECTION PRODUCTS. INC 
KERN ENGR&MFG CO. 
MAGNETIC RADIATION LABORATORIES. INC 
MAGNETIC SHIELD CORP . PERFECTION MICA CO 
MAGNETICS DIVISION OF SPANG & COMPANY 
NATIONAL MAGNETICS GROUP INC 
NOVAMET SPECIALTY PRODUCTS CORP 
OPTICAL COATING LABORATORY. INC 
PAWLING CORP . EMI SHIELDING PRODUCTS DIV 
PHILIPS COMPONENTS 
RAY PROOF. SHIELDING SYSTEMS CORP 
SILICONE RUBBER SPECIALTIES DIV OF ARLON 
SURPLUS SALES OF NEBRASKA 
TAFA INC 
W L GORE & ASSOCIATES. 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 ASSOCIATES 
FLEXCON CO . INC 
FOTOFABRICATION CORP. 
LINDGREN R.F. ENCLOSURES INC. 
MAGNETIC RADIATION LABORATORIES. INC 
MAGNETIC SHIELD CORP . PERFECTION MICA CO 
MAGNETICS DIVISION OF SPANG & COMPANY 
NOVAMET SPECIALTY PRODUCTS CORP 
RAY PROOF. SHIELDING SYSTEMS CORP 
SURPLUS SALES OF NEBRASKA 
TECKNIT. A TWP CO. 
ZIPPERTUBING CO . THE 

LAMINATE 
AVL INDUSTRIES. INC 
BISHOP INSTRUMENTS 
CALMONT ENGINEERING AND ELECTRONICS CORP 
CHOMERICS. INC. 
EAGLE MAGNETIC CO INC 
ELECTRICAL INSULATION SUPPLIERS. INC 
FLEXCON CO . INC 
MOXNESS PRODUCTS. INC 
OPTICAL COATING LABORATORY. INC 
RAY PROOF. SHIELDING SYSTEMS CORP 
SCIENTIFIC HARDWARE SYSTEMS 
TECKNIT. A TWP CO 
VANTAGE ASSOCIATES INC 
W H BRADY CO THIN FILM PRODUCTS 
ZIPPERTUBING CO . THE 

COATINGS 
AKZO ENGINEERING PLASTICS 
AREMCO PRODUCTS. INC 
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. INC 
KEY POLYMER CORP 

MICROCIRCUITS CO . INC 
MORTON INTERNATIONAL AUTOMOTIVE 
AND INDUSTRIALS FINISHES 

OPTICAL COATING LABORATORY. INC 
RAY PROOF. SHIELDING SYSTEMS CORP 
SPRAYLAT CORPORATION 
TAFA INC 
TECKNIT. A TWP CO 
W H BRADY CO THIN FILM PRODUCTS 
ZIPPERTUBING CO . THE 

SURGE/TRANSIENT 
PROTECTORS 

AVX LTD 
CAPCON. INC 
COMAD COMMUNICATIONS LTD. 
COMPONENT DISTRIBUTORS. INC. 
CONTACT EAST 
CONTROL CONCEPTS CORP 
DYMA ENGINEERING 
EEE ELECTRONICS. INC 
EEV INC 
FILCOILCO . INC 
FILTER CONCEPTS INC 
FISCHER CUSTOM COMMUNICATIONS. INC 
FUSION ELECTRONICS. INC 
G & H TECHNOLOGY INC 
HARRIS SEMICONDUCTOR 
HUBER & SUHNER INC 
HUBER AND SUHNER AG 
ISKRA ELECTRONICS. INC 
K C K AMERICA INC / MITSUBISHI 
L.C R ELECTRONICS. INC 
L E A DYNATECH. INC 
LSI JENNINGS 
MCDONALD ASSOCIATES 
MIDWEST COMPONENTS INC 
MURATA ERIE 
NATIONAL MAGNETICS GROUP INC 
ONEIDA ELECTRONIC MFG CO INC 
PMI TECHNOLOGIES 
RAG ELECTRONICS INC 
RFI CORP 
ROSS ENGINEERING CORP 
RTRON CORP 
SIEMENS COMPONENTS INC . SPECIAL PRODUCTS DIV 
TEST EQUIPMENT CORP 
TEXAS SPECTRUM ELECTRONICS INC 
UNI-POWER MAGNETICS 
VIEWSONICS 

TEST CELLS 
AMPLIFIER RESEARCH 
ELECTRO-MECHANICS CO. (EMCO) 
INSTRUMENTS FOR INDUSTRY. INC 
MCDONALD ASSOCIATES 
PACIFIC WEST ELECTRONICS 
RADIOMETRICS CORP 

TEST EQUIPMENT & 
SYSTEMS 

A H SYSTEMS. INC 
ADVANCED MICROSOLUTIONS 
AEL DEFENSE CORP 
ANRITSU 
BEHLMAN ELECTRONICS. INC 
BREECH-LOK DIV G & H TECH 
E 3 ENGINEERS INC 
EATON CORP . ELECTRONICS INSTRUMENTATION DIV 
ELECTRO-MECHANICS CO (EMCO) 
ELECTRO-METRICS. INC 
EQUITABLE/RENTELCO CORP 
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 
LOGIMETRICS. INC 
MAXWELL LABS 
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MCDONALD ASSOCIATES 
MCL INC 
MICRO INSTRUMENT COMPANY 
NATIONAL INSTRUMENTS CORP 
NOISE COM INC. 
OPAMP LABS INC 
PICOSECOND PULSE LABS. INC 
R& BENTERPRISES 
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 
TEST EQUIPMENT CORP 
TUCKER ELECTRONICS 
U.S. INSTRUMENT RENTALS 
VIEWSONICS 
WATKINS-JOHNSON CO 

ANTENNAS 
A H SYSTEMS. INC 
ADVANTEST AMERICA. INC. 
AMPLIFIER RESEARCH 
Antenna Research Associates Incorporated 
ELECTRO-MECHANICS CO (EMCO) 
EMC CONSULTING 
LEASAMETRIC, INC 
MCDONALD ASSOCIATES 
RAY PROOF. SHIELDING SYSTEMS CORP 
S T RESEARCH CORP 
SCHAFFNER EMC. INC 
TEKTRONIX. INC 
TELEDYNE RYAN ELECTRONICS 
TELOGY 
TONY CHAPMAN ELECTRONICS LTD 
VANTAGE ASSOCIATES INC 
WATKINS-JOHNSON CO 

EMI/EMC RECEIVERS 
CARNEL LABS 
ELECTRO-METRICS. INC 
EUROTEST LABORATORIES LTD 
LEASAMETRIC. INC 
MCDONALD ASSOCIATES 
SCHAFFNER EMC. INC 
TEKTRONIX. INC 
TELOGY 
WATKINS-JOHNSON CO 

EMI GENERATORS 
ADVANTEST AMERICA. INC 
COBER ELECTRONICS 
KEYTEK INSTRUMENT CORP 
L & M ENGINEERING SOUTH 
LEASAMETRIC. INC 
MCDONALD ASSOCIATES 
TOKIN AMERICA INC. 
WATKINS-JOHNSON CO 
WAVETEK RF PRODUCTS, INC. 

TEST SOFTWARE 
ADVANTEST AMERICA. INC 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
ELECTRO-MECHANICS CO (EMCO) 
ELECTRO-METRICS. INC 
EMC CONSULTING 
JOHN FLUKE MFG. CO. INC. 
MCDONALD ASSOCIATES 
NATIONAL INSTRUMENTS CORP 
TEKTRONIX. INC 
WATKINS-JOHNSON CO. 

FIELD STRENGTH METERS 
AMPLIFIER RESEARCH 
COAXIAL DYNAMICS. INC. 
FUSION ELECTRONICS. INC 
LEASAMETRIC. INC 
MCDONALD ASSOCIATES 
NARDA MICROWAVE CORP 
TEKTRONIX. INC 
TELOGY 

HAZARD METERS 
ELECTRO-MECHANICS CO. (EMCO) 
GENERAL MICROWAVE CORP 
HOLADAY INDUSTRIES. INC 
MCDONALD ASSOCIATES 
NARDA MICROWAVE CORP 
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RF design guide 

A Tutorial on Crystal Specifications 
and Pullability 
By C. W. Richards 
Scientific Atlanta 

A common component that often 
causes confusion is a quartz crystal 
which is used in both digital and analog 
designs. Much of the confusion is gener¬ 
ated by the ambiguity in the no¬ 
menclature utilized to specify crystals. 
This is further aggravated when trying 
to specify crystals that will be required 
to be pulled in frequency via an external 
element. This essay is a tutorial on 
crystals with information that should 
alleviate some of this confusion. 

First, general information will be pre¬ 
sented on the circuit model of a 

crystal and the results of a software 
model of an 18.43 MHz crystal will be 
given as an example. This will be 
followed by a step by step guide which 
can be used to specify fixed-band-
operation crystals or crystals that will 
be pulled in frequency. Typical values 
for each parameter specified will also 
be presented. 

Schematically, a crystal can be mod¬ 
eled as shown in Figure 1. This model 
is comprised of a series combination 
resistor (R,), inductor (L,) and capacitor 
(C,), these components are referred to 
as the motional elements. The motional 
elements L, and C, determine the series 
resonant frequency of the crystal while 
R, determines the quality factor (Q) of 
the resonator. The series resonance can 
be expressed as 

(1) 

C, is typically very small, on the order 
of tenths of a picofarad and can be 
specified to a certain value if desired, 
which is often the case when the crystal 
will be pulled. L, is normally large, in the 

Figure 1. Crystal schematic. 

milla-Henry range and is never directly 
specified. It is indirectly specified via the 
frequency of operation. 
A shunt capacitance (Co) appears 

across the series motional elements as 
shown in Figure 1. Co is a function of the 
crystal holder and is simply referred to 
as the parallel capacitance. 
The last element, the load capaci¬ 

tance (CL) is shown in Figure 1 and often 
takes the form of an intentional external 
varactor, used for frequency pulling or 
the stray capacitance of an oscillator 
circuit. 
The following should act as a guide 

to alleviate some of the confusion of 
specifying crystals. The elements to be 
specified are listed in order of impor¬ 
tance with the parameters required for 
all crystals listed first: 

1. Crystal frequency: e.g. 100 kHz or 
lower to 100 MHz or higher. 

2. Mode of operation; e.g. fundamental, 
third, fifth, etc. 

Only the fundamental mode should be 
specified when the crystal is to be 
pulled. 

3. Holder type; e.g., HC-18, HC-43, 
TO-5, etc. 

These type holders are good down to 
approximately 8 MHz. At lower frequen¬ 
cies the crystal gets larger in order to 
maintain the desired pull range and 
these holders may not be large enough. 

4. Accuracy at reference temperature; 
e.g., 10 ppm at 25 degrees C. 

5. Aging rate; e.g., ±1 ppm/year, ±3 
ppm/year, etc. 

6. Temperature tolerance with tempera¬ 
ture range; e.g., ±10 ppm, 0 to 50 
degrees C. 

7. Or the stability tolerance for items 4 
— 6 can be lumped together as a total 
tolerance; e.g. ±50 ppm. 

8. The circuit configuration — series or 
parallel. 

The circuit condition is where the prob¬ 
lem lies. The crystal industry refers to a 
parallel model crystal as any crystal that 
is ringing above its natural series reso¬ 
nance frequency through the influence 
of an external component, in most cases 
a load capacitor. Refer to Figures 2a, 
2b, and 2c for a graphic illustration of 
this concept with a crystal specification 
for series resonance at 18.43 MHz. 
Figure 2a illustrates the circuit topology 
of an 18.43 MHz crystal that was 
modeled to generate the response 
shown in Figures 2b and 2c. Figure 2b 
is a linear plot of the input impedance 
(S, ,) of an 18.43 MHz example crystal. 
Figure 2c is the same information (S,,) 
but plotted on a Smith chart. 
The actual frequency that this “paral¬ 

lel” resonant crystal can operate at is 
above the series resonance but below 
the true parallel resonance of the crystal. 

At series resonance, the reactances 
of the motional capacitance C, and 
motional L, are equal and opposite, and 
the net reactance of the series circuit is 
zero, as shown in the linear plot of input 
impedance S,, of Figure 2b. The parallel 
resonant frequency is higher than the 
series resonance and is at a point where 
the reactance of C, and L, become 
inductive. This is graphically illustrated 
in Figure 2c. This inductive impedance 
is in parallel with capacitance of the 
holder and when the net inductance 
reactance equals that of Co , the crystal 
vibrates at the parallel resonant fre¬ 
quency. This point is often referred to 
as the antiresonant frequency. 
The method that we have used in the 

past of specifying a series resonance 
crystal with a frequency offset to com¬ 
pensate for the external tuning capaci¬ 
tance, is acceptable. According to many 
crystal vendors, some of their customers 
buy their crystals in this manner. How¬ 
ever do not specify a load capacitance, 
because the crystal vendor will consider 
this to be a parallel resonance crystal 
and compensate the operating fre¬ 
quency accordingly. 
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A good approximation for the offset 
when specifying series resonant crystals 
in the frequency range of 10 to 20 MHz 
would be 0.025 percent to the low side 
of the desired center frequency. Use this 
approximation with caution and just as 
a starting point. It is recommended that 
the crystals with external loads, which 
are intended to be pulled, be modeled 
to accurately determine the operating 
point and pull range. 

Other parameters that should be 
specified if the crystal is to be pulled are 
as follows: 

9. The motional capacitance C,; e.g., 
ranging 0.01 pF to 0.03 pF. 

10. The parallel capacitance Co; e.g., 
ranging 3 pF to 5 pF. 

The difference between the series reso¬ 
nant point (Fr) and parallel resonant 
point (Fa) is shown as: 

/ c i \ 
Fa - Fr = 0.5Fr M (2) 

\ / 

An approximation to define the pull 
range limits for a standard crystal is 
shown as: 

0.5F C, 
Pull Range = -- — (3) 

where CL is the external load capacitor 
and Fs is the specified frequency for the 
standard crystal. 

Another method of specifying a crys¬ 
tal for use in a circuit where it will be 
pulled is to specify the crystal as 
“parallel” resonant. When taking this 
approach the center load capacitance 
with the corresponding center frequency 
as well as the total pull range must 
be specified. The crystal vendor will 
determine the actual offset frequency 
as well as the motional capacitance C, 
and the parallel capacitance Co. When 
taking this approach, the designer loses 
some degree of freedom to do trade 
offs in order to optimize a circuit and 
thus this is often not a desirable ap¬ 
proach. 

11. Spurious mode suppression; i.e. -30 
dBc. 

Another method of defining this sup¬ 
pression for our type of applications 
would be by defining the series resis¬ 
tances at various overtones; i.e.. The 
series resistance at the third overtone 
to be greater than 5 times the series 
resistance at the fundamental. This is a 
rule that can be used when using hybrid 
IC oscillators in order to reduce the 
possibility of harmonic oscillation. 

12. The drive level; i.e., 1 uW, 1 mW 
etc. (optional). 

This last parameter is of concern only 
in very high stability applications. In 
most applications (< 1 ppm stability) 
where a stand alone crystal is being 
specified, this is a second order effect 
that is of little concern and thus, op¬ 
tional. 

This guideline should help specify 
new crystals for future products and help 
clarify existing specifications for second 
source vendors. It should clarify some 
of the jargon of the crystal industry and 
reduce the selection of a crystal to a 
cook book approach. RF 
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Figure 2. (a) circuit topology of an 18.43 MHz crystal, (b) input impedance of S,, plotted linearly, (c) input 
impedance of Sn plotted on a Smith chart. 
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RF ensign guide 

The Effects of Package Capacitance 
on the Capacitance vs. Voltage 
Characteristic of a Tuning Varactor 
By Richard A. Cory 
M/A-COM Semiconductor Division 
Burlington Semiconductor Operations 

Engineers who design circuits that 
contain tuning varactors are often mysti¬ 
fied by the way in which capacitance 
ratios of tuning varactors are specified. 
Frequently the varactor manufacturer’s 
specifications do not correspond to the 
varactor package configuration that is 
used. This article describes a conven¬ 
ient way to convert such specifications 
into more meaningful information. 

The capacitance ratio of a tuning 
varactor is simply the ratio of capaci¬ 

tance at one voltage to the capacitance 
at another voltage. The tuning ratio, 
which is the maximum frequency range 
over which a circuit that contains this 
varactor can be tuned, is the square 
root of this capacitance ratio. For exam¬ 
ple, in order to tune a resonant circuit 
over an octave bandwidth (a tuning ratio 
of 2), the capacitance ratio of the 
varactor must be 4, assuming there is 
no other capacitance present in the 
circuit. 
The capacitance ratio of a packaged 

tuning varactor chip is reduced by the 
parasitic capacitance of the package in 
which it is mounted. The extent to which 
this total capacitance ratio is less than 
the junction capacitance ratio is deter¬ 
mined by the relative magnitudes of the 
minimum chip junction capacitance and 
the package capacitance. The total 
capacitance ratio of a packaged chip 
follows the formula 

V volts, and C^V) is the junction capaci¬ 
tance at V volts. 

The Ratio of a Varactor’s Junction 
Capacitances 
The junction capacitance of a tuning 

varactor as a function of the bias voltage 
across the junction is 

junction tuning varaetqr, MA45225, is 
shown in Figure 1. 
The ratio of junction capacitance of a 

tuning varactor at Vr1 to Vr2 is then 

C,(Vr) = 

where 

c/v reference' 
(3) 

c,(vj _ r i i c/vj 
C,(Vr2) L1 + r J C/VJ 

where 

r is the package parasitic capacitance 
normalized to the minimum junction' 
capacitance of interest of the chip 

minimum C 

Ct(V) is the total varactor capacitance at 

RF Design 

Cj(Vr) is the junction capacitance at Vr, 

C ,(v reterence) is the junction capacitance 
at Vre(erepce , is the contact potential of 
the semiconductor (0.7 V for Si, 1.2 V for 
GaAs), y is the slope exponent of the 
capacitance-voltage relationship (y = 0.5 
for an ideal abrupt junction, y > 0.5 for a 
hyperabrupt junction, y = 0.33 for a linear 
graded junction, etc.). 

In the discussion that follows, the 
value of y is assumed to be constant and 
independent of the bias voltage applied 
to the diode. Junction capacitance ver¬ 
sus bias voltage for a typical abrupt 

Figure 1. Total capacitance and 
junction capacitance vs. bias volt¬ 
age (MA45225-30). 

rR _W_ Vï* 
* C,(V r2) [v r1 + * (5) 

When Vr, = 0 V (as is frequently the case 
with catalog specifications) equation 5 
further simplifies to 

_ C/0V) _ 
1 C,(Vr2) (6) 

Packaged Varactors 
The total capacitance of the pack¬ 

aged varactor chip is the sum of the 
diode’s junction and the package’s 
capacitances, as they are in parallel, as 
shown in Figure 2. 

C,(Vr) = C,(Vr) + Cpkg (7) 

The total capacitance ratio is 

CRt = 
C,(Vfi) C,(Vr1 ) + Cpkg

C,(Vr2) C,(Vr2) + cpkg
(8) 

Equation 8 cannot be algebraically rear¬ 
ranged to relate the junction capaci¬ 
tance ratio and the package capacitance 
to the total capacitance ratio. However, 
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package styles. The package capaci¬ 
tance of case style ODS-30 is typically 
0.18 pF. If the MA45225 chip is mounted 
inside this package, the effect of this 
package’s capacitance on the varactor’s 
total capacitance ratio can be found 
using equations 9 and 11, and is shown 
in Figures 4 and 5. 

(15) 

CDkQ 0.18pF 
r =- = 1.286 

Cj(30V) 0.14pF 
(MA45225-30) 

Figure 2. (a) Cross-sectional view of a packaged diode (case style 30), 
(b) Equivalent circuit of a packaged diode. and 

if the package capacitance is normal¬ 
ized to the minimum junction capaci¬ 
tance of the chip to be used, then this 
value may be substituted into equation 
7 and used to resolve the relationship 
between the total and junction capaci¬ 
tance ratios: 

C C 
r _ Pkg _ pkg (9) 

minimum C Cj(Vr2) 

(10) 

C,(VJ = WWW 
' C,(Vr2) C,(Vr2) + rC,(Vr2) 

Simplifying gives 

(13) 

CR,= 
ct(0V) r 1 1 C/0V) 

C,(30V) [ 1 + r C(30V) 

(16) 

(11) 

CRt = 
W 

C,(Vr2) 

- 1 1 
J + d Lc,(vr2) 

When Cpkg « C,(Vr2) (i.e., r >0), Equa¬ 
tion 11 simplifies to 

W = W. 
Ct(Vr2) C,(Vr2) (12) 

iCpkg « C/VJ] 

When Cpk » C(Vr2) (ie - r ̂infinity). 
Equation T1 simplifies to: 

Figure 3. Total capacitance ratio 
normalized to junction capaci¬ 
tance ratio versus r. 
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That is, the diode’s total capacitance 
becomes independent of bias voltage 
as r becomes very large. Figure 3 shows 
the relationship between total and junc¬ 
tion capacitance ratio as r is varied from 
very small to very large values. 

Examples 
Consider the MA45225 silicon abrupt 

junction tuning varactor. Its junction 
capacitance at Vr = 4 V is nominally 0.32 
pF. y for this series of devices (MA45XXX 
series) is typically 0.44. The values of its 
junction capacitance at Vr = 0V and Vr 

= 30 V are found (using equation 3) to 
be 0.74 pF and 0.14 pF, respectively. 
Consequently, the junction capacitance 
ratio from 0 V to 30 V is 

C(0V) 0.74pF 

cr-=c>v) = Wf = 528 (14) 

Let us examine what happens to this 
varactor’s total capacitance ratio when 
this chip is placed into two different 

Figure 4. Capacitance versus volt¬ 
age. 

CR,= 
C,(0V) 
C,(30V) 

CR,= 

1 

1 + 1.286 

C,(0V) 

C,(30V) 

(17) 

[5.28 + 1.286] 

= 2.87 (18) 

The parasitic capacitance of case style 
ODS-30 reduces the total capacitance 
ratio available to the circuit designer by 
almost 46 percent compared to the 
junction capacitance ratio of this chip. 

If this same varactor chip is mounted 
in case style ODS-137, whose case 
capacitance is 0.05 pF, analysis, as 
discussed above, shows a much larger 
useful capacitance ratio, i.e. 
r = 0.36 (MA45225-137) 

Figure 5. Capacitance ratio versus 
voltage. 
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C.(OV) 

CR - = c>) =415
(19) 

In this case, the total capacitance ratio 
is only 21 percent less than the junction 
capacitance ratio. 

In a second example, if a varactor 
chip with much larger junction capaci¬ 
tance, MA45242 (C^V) = 14.82 pF 
typical) is used in the same two case 
styles, the reduction of total capacitance 
ratio due to the package capacitance is 
much less pronounced. The MA45242’s 
junction capacitance ratio is 5.28 (y = 
0.44), CJO V) = 34.26 pF and C/30 V) = 
6.49 pF. As above, the total capacitance 
ratios are r = 0.028 (MA45242-30) 

CR,= 
C,(0V) 
Ct(30V) 

= 5.16 (20) 

and 

r = 0.0077 (MA45242-137) 

CR,= 
C,(0V) 
_ — L = 5 24 
C,(30V) 

(21) 

Clearly, the parasitic package capaci¬ 
tances of cases ODS-30 and ODS-137 
do not significantly reduce the total 
capacitance ratio of the MA45242 chip. 

The magnitude of the junction capaci¬ 
tance ratio of a tuning varactor chip has 
been shown to be reduced when a fixed 
capacitance, such as the parasitic ca¬ 
pacitance of a diode package, is placed 
in parallel with the chip. The extent to 
which the junction ratio is reduced 
depends on the relative magnitudes of 
the junction and package capacitances. 
A method has been shown to calculate 
the magnitude of this reduction. KF 
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RF design guide_ 

Improved Mica RF Capacitors 
By Laird Macomber 
Cornell Dubilier Electronics 

When a circuit designer is facing an 
analog design, it is only human to search 
for the ideal capacitor with none of those 
unwanted (and often unexpected) “grem¬ 
lins" — e.g., resistance, inductance, 
and change in capacitance. Unfortu¬ 
nately, ideal capacitors simply don't 
exist. Real-world capacitors come with 
unwanted inductors and resistors, and 
the resistors appear to include trim pots 
that vary with temperature, frequency, 
and life. Worse, there is also a trimmer 
capacitor built into each real capacitor 
that changes the capacitance value. In 
addition, those unwanted resistors tend 
to get hot, thus limiting the ability of 
capacitors to handle fast pulses and 
high continuous currents. And last but 
not least, components usually have 
leads or terminals spaced to satisfy the 
regimentation of the 0. 1 inch pc-board 
grid. 

Figure 1 illustrates the unwanted “net¬ 
work” that is automatically included 

with every real-world capacitor. Grem¬ 
lins stand ready to slip their adjusting 
screwdrivers into the trim pot slots and 
tweak them when it gets hot or cold or 
simply as time goes on. 

This capacitor behavior is further 
complicated by the inability of the indus¬ 
try to make and stock odd-ball values 
that are frequently called for by the 
circuit requirements. Indeed, what to do 
when the SPICE model spits out 56.2 
pF as your “must” capacitor value and 
then rubs it in with the requirement that 
its accuracy must be ±0.5 pF and must 

have a maximum series resistance of 
no more than 0.1 percent of the capaci¬ 
tor’s reactance? 
Or take an engineer designing a 

diplex filter for CATV and his spec says 
that 550 MHz was an okay bandwidth 
for the 80-channel system, but now the 
spec calls for 1 GHz for the next¬ 
generation, 150-channel system. Just 
where will the designer get capacitors 
that don’t have an inductor in series that 
creates self-resonance well below 1 GHz 
and high impedance at 1 GHz? 

Getting the Value You Need 
It turns out that today there are mica 

capacitors around that are surprisingly 
close to that elusive “textbook” capaci¬ 
tor. Consider, for instance, the perform¬ 
ance of the newly-introduced Type CD-4 
mica capacitors by Cornell-Dubilier tar¬ 
geted at the applications requiring preci¬ 
sion capacitors or high-frequency RF 
capacitors (Figure 2). 
As was hinted above, the perversity 

of precision capacitance applications is 
that the CAD program that specifies the 
value does not know about manufac¬ 
turer’s catalog values and ratings. So, 
to enable the designer to find a 56.2 pF 
unit, rather than to force him to sort 47 
pF units to come up with a high value 
or to sort 68 pF capacitors to find a low 
one, the CD-4 mica capacitor family 
offers 191 standard ratings (the values 
of the E48 preferred number series in 5 
percent steps) from 1 to 1500 pF (and 
56.2 pF is a standard rating). The ±0.5 
pF is also standard. 

What about the series resistance no 
more than 0.1 percent of the capacitor 
reactance? Dissipation factor (DF) is the 
ratio of the Equivalent Series Resistance 
(ESR) to capacitive reactance, so that 
0.1 percent of reactance means 0.1 
percent maximum DF. The CD-4’s DF 
is 0.07 percent maximum. 

Keeping The Value You Picked 
In addition to the closely-spaced val¬ 

ues and tight tolerances, there are 
several parameters that help keep the 
selected capacitor value over time and 
through thick and thin of actual operat¬ 
ing environments. These include: 

1. High-frequency stability. 
2. High-current stability. 
3. Temperature stability. 
4. Life-time stability. 

High-frequency stability essentially 
means that a capacitor actually looks 
like a capacitor over the entire operating 
frequency range. Referring to Figure 3, 
impedance and phase angle versus 
frequency characteristics for several 
popular CD-4 capacitor ratings, note 
that impedance at resonance is consis¬ 
tently under 1 ohm. For a 1500 pF unit, 
it is about 0.15 ohm. A stock ceramic 
capacitor, under the same conditions, 
will exhibit impedance of around 0.5 
ohm. For most applications, a designer 
can obtain a mica capacitor with aver¬ 
age impedance values that will be 75 
percent lower than those for ceramics. 

In addition to this built-in stability, 
CD-4 units offer lead spacing of 0.1 inch 
(unlike older generation mica units with 
wider lead spacing) — which is a direct 
fit for today’s standard pc-board grids. 
This reduces the series inductance and 

Figure 2. Mica RF capacitor. 
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Letter 
Designation 

±Capacitance 
Tolerance 

C 
D 
E 
F 
G 
J 

1 Pf 
0.5 pf 
0.5% 
1% 
2% 
5% 

Letter 
Designation 

Temp. Coefficient 
PPM/°C 

Capacitance 
Drift 

C 
E 
F 

-200 to +200 
-20 to +100 
0 to +70 

±(0.5 percent +0.1 pF) 
±(0.1 percent +0.1 pF) 
±(0.05 percent +0.1 pF) 

Table 2. Stability. 

Table 1. Capacitance tolerance. 

handle continuous current given by the 
following expression: 

reveals the high-frequency performance 
of the mica dielectric. With a typical 
series inductance of 8 nH, all CD-4 
capacitors have lower impedance at 1 
GHz than at 1 MHz, as shown in Figure 
3. And the higher self-resonant frequen¬ 
cies give the designer unchanging ca¬ 
pacitance to even higher frequencies 
as shown in Figure 4. 

High-current stability is a direct result 
of the low ESR and the use of metal clips 
holding together the internal sections of 
mica capacitors. To appreciate the role 
of ESR, consider what it takes to heat 
up a CD-4 capacitor. The power dissi¬ 
pated in a capacitor is given by the 
familiar PR product, where “I” is the 
capacitor current and “R” is the ESR. 
The temperature rise is governed by a 
fairly constant thermal resistance that 
is inversely proportional to the capacitor 
case surface area, i.e., AT, is propor¬ 
tional to [(PR)/A], where “A” is the case 
area. Thus, these mica capacitors can 

I - 0.12 

where: 

(1) 

I — capacitor current in amperes ac, 
AT — temperature rise, 
A — capacitor case area, square in., 
R — ESR in ohms. 

If we were to plug-in numbers to the 
above expression for an off-the-shelf 
1500-pF CD-4 capacitor, we would see 
that for a 15 degrees C temperature rise, 
it would be able to handle 2.7 amperes 
of continuous ac current. Also note that 

resulting from current transients. As a 
result, all CD-4s are rated to handle 
current pulses with rise and fall gradi¬ 
ents of more than 20,000 V/^s. Thus, the 
same 1500 pF capacitor can comfort¬ 
ably swallow transients of 30 amperes 
peak. 

Temperature stability of a mica ca¬ 
pacitor, Figure 6, is due to the inherent 
stability of the mica dielectric. As is 
shown in Table 2, a 100 pF unit, “F” 
characteristic, the capacitance does not 
change more than 0.16 pF from the 
combined effects of -55 degrees C to 
125 degrees C temperature swings and 
life. From Table 2, the temperature 
coefficient for a CD-4 capacitor is 0 to 

the lower the ESR, the less voltage drop 
across the capacitor, e g., the better job 
of transient suppression the capacitor 
can do. And, as can be seen from Figure 
5, ESR is another parameter that stays 
reasonably low over the frequency range 
all the way to 1 GHz. 

While the low ESR ensures cool 
operation, the metal clips equip mica 
capacitors with an excellent capability 
for handling extremely severe transient 
currents. They effectively spread the 

70 ppm/degree C, i.e., a maximum of 
0.0126 percent capacitance change per 
degree Fahrenheit. So, when the ther¬ 
mometer climbs from a comfortable 72 
degrees F to a sweltering 90 degrees F, 
the 100-pF CD-4 has changed less than 
0.07 pF 

Life-time stability of mica units derives 
from the undisputable fact that mica 
material, after all, is a rock. So it’s no 
surprise that it is stable with time. For 
our 100 pF unit, the maximum capaci-

Figure 3. Impedance and phase 
angle versus frequency character¬ 
istics. Figure 4. Percent capacitance change versus frequency. 
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Frequency 

Figure 5. Equivalent series resis¬ 
tance parameters. 

percent + 0.1 pF) — that’s 0.15 pF. 
Actually, capacitance change is less 
than 0.05 pF, and the +0.1 pF is 
included in the limit to avoid accuracy 
quibbles with different capacitance me¬ 
ters. 

Perhaps the best proof of mica ca¬ 
pacitors’ stability is the fact that they 
have been the backbone of radio trans¬ 
mitters since day one and there is no 
replacement market. The few transmit-

Temperature 

Figure 6. Percent capacitance change versus temperature. 

ting mica capacitors that are replaced 
each year —many after 35 to 50 years 
of service — are typically due to light¬ 
ning strikes and other circuit failures, a 
testimony to reliable circuit design, and 
the “rock solid” stability of mica capaci¬ 
tors. RF 
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RF Design Software Service 
Programs from RF Design — Provided on Disk 

Our latest program: RFD-0791 
"A Comprehensive Filter Design Program” by Mike Ellis, winner of the 1991 RF Design Awards Software Contest Designs passive 

Butterworth. Chebyshev. Elliptic and Image-Parameter filters in highpass. low-pass, bandpass, and band-reject configurations Also com¬ 
putes required filter order. Monte Carlo analysis, and circuit analysis up to 25 nodes. Includes 30-page manual Hard disk recommended 
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We've Improved Our Service! 
I) VISA and MasterCard are now accepted! 

2) Order by telephone! Call (303) 770-4709 to place your credit card order (This is just for orders, address technical questions to RF Design 
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3) Better documentation! Every disk is shipped with a copy of the RF Design article describing the program, plus any material provided by 
the author 

4) Yes. we’ve raised the prices too but it’s still a bargain compared to typing and debugging thousands of lines of computer codel 

New Prices 
Each month's program(s) $15 00 postpaid, with article reprints 
Annual subscription $130 00, get each program ASAP 

Specify 3/'¡ or 514 inch disks 

These prices include shipping to U.S. or Canadian addresses Orders from other countries must add $8 00 per order for extra shipping and handling. 

Payment Terms 
Check, money order. VISA or MasterCard accepted for all orders. Purchase orders from U.S and Canadian companies accepted for orders of 
$100 or more Other foreign orders must be pre-paid, with payment via charge card, check or bank draft drawn on a bank located in the US. 

RF Design Software Service 
P.O. Box 3702 

Littleton, Colorado 80161-3702 
U.S.A. 

(303) 770-4709 



Redesign 
1991/92 MARKET DIRECTORY SPECIAL OFFER: 
LABELS OR ON DISK! 
NOW AVAILABLE FOR THE FIRST TIME AT A SPECIAL INTRODUCTORY PRICE. YOU CAN PURCHASE THIS 
DIRECTORY BUYERS GUIDE ON DISK OR LABELS (A REGULAR S700.00 VALUE) FOR JUST S250 WITH INTRO¬ 
DUCTORY COUPON ATTACHED. 

THIS COMPREHENSIVE FORMAT MAKES THE DIRECTORY-ON-DISK THE PERFECT MAILING LIST FOR YOUR: 

• PRODUCT SURVEYS 

• PROMOTIONAL AND PRODUCT ANNOUNCEMENTS 

• MARKET INFORMATION AND SURVEYS 

• TRADESHOW MAILINGS AND SURVEYS 

• ASSOCIATION MAILINGS AND SURVEYS 

• USER GROUP MAILINGS AND SURVEYS 

• SERVICES AND SEMINARS MAILINGS 

HAVING THE DATA ON DISK ALLOWS YOU TO SORT BY: 
• ALPHA ORDER* 

• ZIP ORDER* 

• PRODUCT CATEGORY* 

•ALSO AVAILABLE ON 4-UP CHESHIRE, AND PRESSURE SENSITIVE LABELS. 

1991/92 RF MARKET DIRECTORY ORDER FORM: 
FORMAT: 
_ PRESSURE SENSITIVE LABELS _ 5 1/4 FLOPPY ASCII DISK 

_ 4-UP CHESIRE LABELS _ 3 1/2 FLOPPY ASCII DISK 

CHECK ENCLOSED PAYABLE TO CARDIFF PUBLISHING CO. 

_ BILL MY ( ) MASTER CARD ( ) VISA ( ) AMERICAN EXPRESS 

SIGNATURE _ DATE -

CARD # _ EXP DATE -

NAME _ COMPANY _ 

ADDRESS_ __ MS -

CITY/STATE _ _ ZIP -

TELEPHONE _ _ _ FAX -

SEND COUPON WITH PAYMENT ENCLOSED TO: 
CARDIFF PUBLISHING CIRCULATION DEPT, RF DESIGN 1990 DIRECTORY, 
6300 S. SYRACUSE WAY, STE 650, ENGLEWOOD. CO 80111 (303) 220-0600 
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KJ company index 

3M CO./EPD 
P.O. Box 2963 
Austin, TX 78769-2963 
(800) 225-5373 
R.W. Dinsdale 

A & A ENGINEERING 
2521 W. LaPalma #K 
Anaheim, CA 92801 
(714) 952-21 14 FAX: (714) 952-3280 
Stas Andrzejewski 

A.G. ELECTRONICS. A DIV. OF HYBRIDS INTL, 
LTD. 
311 N. Lindenwood Dr. 
Olathe, KS 66062 
(913) 764-0064 
Abdul Ghafour 

A.H. SYSTEMS, INC. 
9710 Cozycroft Ave. 
Chatsworth, CA91311 
(818) 998-0223 FAX: (818) 998-6892 
Arthur Cohen 

A.R. BLANCK 
Drawer 249 
Rutherford, NJ 07070 
(201) 575-5252 
A.R. Blanck 

A.R. F. PRODUCTS, INC. 
P.O. Box 3128 
Boulder, CO 80307-3128 
(303) 449-2946 FAX: (303) 449-2946 
Andrzej Przedpelski 

A.W. SPERRY INSTRUMENTS, INC. 
245 Marcus Blvd. 
Hauppauge, NY 11788 
(800) 645-5398 FAX: (516) 434-3128 
Dennis W. ‘Carroll 

AACOM DIVISION OF DATUM, INC. 
2430 Stanwell Dr. 
Concord. CA 94520-4811 
(415) 827-4784 FAX: (415) 827-0547 
Rik Jeans, Bruce Hobbs 

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 
20021 Susana Rd. 
Rancho Dominguez, CA 90221 
(213) 764-4600 FAX: (213) 764-2545 
Jilla Yovina 

ACCSYS TECHNOLOGY, INC. 
1177A Quarry Lane 
Pleasenton, CA 94566 
(415) 462-4502 FAX: (415) 462-6993 
Dr. Robert W. Hamm 

ACCUMET ENGINEERING CORP. 
518 Main St. 
Hudson, MA 01749 
(508) 568-831 1 FAX: (508) 562-4384 
Marketing Manager 

ACCURATE SCREW MACHINE CO. INC. 
19 Baltimore St. 
Nutley. NJ 07110 
(201) 661-2600 FAX: (201) 661-0038 
H. Walsh 

ACCUTEST INSTRUMENTS INC. 
P.O.Box 130, Rt. 526 
Clarksburg, NJ 08510 
(609) 259-0460 FAX: (609) 259-0227 
Harvey Mendelsohn 

AD-VANCE MAGNETICS, INC. 
625 Monroe St. 
Rochester, IN 46975 
(219) 223-3158 FAX: (219) 223-2524 
Kay Nixon 

ADAMS-RUSSELL ELECTRONICS CO., INC. 
Haverhill Rd. 
Amesbury, MA 01913 
(617)388-5210 
David Ryan 

ADAMS-RUSSELL ELECTRONICS. MODPAK 
80 Cambridge St. 
Burlington. MA 01803 
(617)273-3333 
F. Nabir 

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) 670-91 11 FAX: (301) 670-9072 
Mike Kolbicka 

ADVANCED CONTROL COMPONENTS 
P.O. Box 4928 
Clinton, NJ 08809 
(908) 534-6155 FAX: (908) 534-5625 
Thomas Couse 

ADVANCED ELECTROMAGNETICS, INC. 
P.O. Box 711719 
Santee, CA 92072-1719 
(619) 449-9492 FAX: (619) 449-1553 
Gerald C. Page 

ADVANCED MACHINING TECHNIQUES. INC. 
28 Willow Dale Ave. 
Port Washington, NY 11050 
(516) 883-4340 FAX: (516) 883-8057 
Ed Gruenwald 

ADVANCED MEASUREMENT SYSTEMS, INC. 
8550 Arlington Blvd. 
Fairfax, VA 
(703) 641-1533 FAX: (703) 641-1515 
Tony Cardenas or Steve Jewell 

ADVANCED MICROSOLUTIONS 
2510 Middlefield Rd. 
Redwood City, CA 94063 
(415) 365-9880 FAX: (415) 367-0403 
Greg Lawson 

ADVANCED MILLIWAVE LABS 
900 Calle Plano 
Camarillo, CA 93012 
(805) 388-1345 FAX: (805) 484-2191 
Ed McAvoy 

ADVANCED SEMICONDUCTOR, INC. 
7525 Ethel Ave. 
N. Hollywood, CA 91605 
(800) 423-2354 FAX: (818) 765-3004 
Allen Klein 

ADVANTEST AMERICA, INC. 
300 Knightsbridge Parkway 
Lincolnshire, IL 60069 
(708) 634-2552 FAX: (708) 634-2610 
John Heitman 

AEG CORP., TELEFUNKEN ELECTRONIC 
3140 Route 22, P.O. Box 3800 
Somerville, NJ 08876-1269 
(201) 231-8300 FAX: (201) 231-8353 
Lisa Pross 

AEL DEFENSE CORP. 
305 Richardson Rd. 
Lansdale, PA 19446 
(215) 822-2929 FAX: (215) 822-9165 
LeeAnn Augustine 

AEROSPACE CONSULTING 
P.O. Box 536 
Buckingham, PA 18912 
(215) 345-7184 FAX: (215) 345-1309 
Ed Troy 

AEROVOX INC. 
740 Belleville Ave. 
New Bedford, MA 02745 
(508) 994-9661 FAX: (508) 994-9635 
Dennis T. Hanley 

AEROWAVE INC. 
344 Salem St. 
Medford, MA 02155 
(617)391-1555 FAX : (617) 391-5338 
T S. Kozul 

AIL SYSTEMS INC. 
Commack Road 
Deer Park, NY 11729 
(516) 595-3250 FAX: (516) 595-4945 
Jack B. Migliaccio 

AIM USA 
634 Alpha Drive 
Pittsburgh, PA 15238-2802 
(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 

AIRTRON CORP. 
200 E. Hanover Ave. 
Morris Plains, NJ 07950 
(201) 539-5500 FAX: (201) 539-5546 
Ben Sellitto 

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, Cheryl Shofner, William Kennedy 
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ALAUN ENGINEERING 
2305 Florencita Dr. 
Montrose. CA 91020 
(818) 957-0618 FAX: (818) 957-0618 
AI Braun 

ALDA ELECTRONICS, INC. 
PO Box 1997 
Redondo Beach, CA 90278 
(213) 370-7150 
Marketing Manager 

ALK ENGINEERING 
25 Cedarhearst Vill 
Salsbury, MD 21801 
(301)546-5573 
AI Klappenberger 

ALLEN AVIONICS, INC. 
224 E Second St. 
Mineola, NY 11501 
(516) 248-8080 FAX: (516) 747-6724 
Richard Mintz 

ALPHA COMPONENTS, INC. 
1106 E.Simpson Rd. 
Mechanicsburg, PA 17055 
(717) 697-8595 FAX: (717) 697-8608 
Jerry Buckwaiter 

ALPHA INDUSTRIES. INC. 
20 Sylvan Road 
Woburn, MA 01801 
(617) 935-5150 FAX: (617) 935-2359 
Liza Beth Hayman 

ALPHA PRODUCTS 
5740 Corsa Ave. # 104 
Westlake Village, CA 91362 
(818) 889-9304 FAX: (818) 706-8986 
Elaine Schaeffer 

ALPHA WIRE CORPORATION 
71 1 Lidgerwood Ave., PO Box 71 1 
Elizabeth, NJ 07207-0711 
(800) 52 ALPHA FAX: (800) 458-5491 
Pat Dragon 

AMADOR CORPORATION 
1775 Old Highway 8 
New Brighton. MN 55112-1891 
(612) 631-2487 FAX: (61 2) 631 -3515 
Gene Ranger 

AMAF INDUSTRIES, INC. 
9052 Old Annapolis Rd. 
Columbia. MD 21045 
(301) 995-1919 FAX: (301) 997-3485 
Sam Compton 

AMCO ENGINEERING CO. 
3801 N. Rose St. 
Schiller Park, IL 60176 
(708) 671-6670 FAX: (708) 671-9469 
James R. Walenda 

AMERICAN LASER SYSTEMS, INC. 
P.O. Box 6944 
Santa Barbara, CA 93160 
(805) 967-0423 FAX: (805) 683-4382 
Jackie Parker, President 

AMERICAN MICROWAVE CORP. 
731 1-G Grove Rd. 
Frederick, MD 21701 
(301) 662-4700 FAX: (301) 662-4938 
Ash Gorwara, President & CEO. Brad Sicottk, 
Marketing 

AMERICAN MICROWAVE TECHNOLOGY 
3080 Enterprise Street. Suite A 
Brea, CA 92621 
(714) 993-0802 FAX: (714) 993-1619 
Lowell Beezley 

AMERICAN PRECISION INDUSTRIES 
270 Quaker Rd. 
E. Aurora, NY 14052 
(716) 652-3600 FAX: (716) 652-4814 
Denis C. Kohlhagen 

AMERICAN TECHNICAL CERAMICS CORP. 
One Norden Lane 
Huntington Station, NY 11746-2102 
(516) 547-5700 FAX: (516) 547-5748 
Kate Levine 

ameritan technical ceramics corp. 

RF/Microwave Capacitors 

Call (516) 547-5700 
for ATC's QUIK-PICK 48 HOUR SYSTEM™ 

AMITRON 
85 Flagship Dr. 
N. Andover, MA 01845 
(508) 686-1882 FAX: (508) 685-8561 
Ray Simiong 

AMPHENOL RF/MICROWAVE OPERATIONS 
One Kennedy Ave. 
Danbury. CT 06810 
(203) 743-9272 FAX: (203) 796-2032 
Peter Hanen 

AMPLIFIER RESEARCH 
160 School House Rd 
Souderton, PA 18964-9990 
(215) 723-8181 FAX: (215) 723-5688 
D. R. Shepherd 

AMPLIFONIX, INC. 
2707 Black Lake Place 
Philadelphia, PA 19154 
(215) 464-4000 FAX: (215) 464-4001 
Richard Dubois 

AMPLITECH INC. 
20 Rande Drive 
Wayne, NJ 07470 
Barry Diamond 

ANADIGICS, INC. 
35 Technology Dr. 
Warren, NJ 07060 
(908) 668-5000 FAX: (908) 668-5068 
Javed Patel 

ANALOG & RF MODELS 
6987 N. Oracle Road 
Tucson, AZ 85704 
(602) 575-5323 FAX: (602) 297-5160 
Bill Sands 

ANALOG DEVICES 
One Technology Way 
Norwood. MA 02062-9106 
(617) 937-1428 FAX: (617) 326-8703 
Literature and Applications 

ANALOG DEVICES INC., COMPUTER LABS DIVI¬ 
SION 
791 0 Triad Center Dr. 
Greensboro, NC 27490 
(919)668-9511 FAX: (919) 668-0101 
D. W. Brockman 

ANALOG SOLUTIONS 
5484 White Place 
Boulder, CO 80303 
(800) 726-2564 
John Gibilisco 

ANALOGIC CORP. 
Audobon Rd. 
Wakefield, MA 01880 
(617)246-0300 
Jim Fegre 

ANALOP ENGINEERING 
11682 Vineyard Spring Court 
Cupertino. CA 95014 
(408) 252-4889 
May Tom 

ANALYTEK LTD. 
365 San Aleso Ave. 
Sunnyvale. CA 94086 
Marketing Manager 

ANAREN MICROWAVE INC. 
6635 Kirkville Rd. 
East Syracuse, NY 13057 
(315) 432-8909 FAX: (315) 432-9121 
Larry Sala 

ANATECH ELECTRONICS 
213 First Street 
Ho Ho Kus, NJ 07423 
(201) 612-0066 FAX: (201) 612-0404 
Marketing Manager 

ANDERSEN LABORATORIES 
45 Old Iron Ore Road 
Bloomfield, CT 06002 
(203) 286-9090 FAX: (203) 242-4472 
Thomas C. Mihalek 

ANDERSON ELECTRONICS, INC. 
P.O. Box 89, Scotch Valley Road 
Hollidaysburg, PA 16648 
(814) 695-4428 FAX: (814) 696-0403 
William G. Anderson 

ANDREW CORP. 
10500 W. 153rd St. 
Orland Park, IL 60462 
(708) 349-5950 
C. Van Hecke 

ANDREW SCICOMM INC. 
2908 National Dr. 
Garland, TX 75041 
(214) 840-4900 FAX: (214) 278-9379 
Doug Foster 

ANGHEL LABORATORIES, INC. 
101 Round Hill Drive 
Rockaway, NJ 07866 
(201) 627-5981 FAX: (201) 627-0579 
Steve Sharif 
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RF company index 
ANRITSU 
15 Thornton Rd. 
Oakland, NJ 07436 
(201)337-1111 FAX: (201) 337-1033 
Mary Beth Revak 

Test Instrumentation ... From DC to LIGHT 

Anritsu 
Anritsu America. Inc • 15 Thornton Rd Oakland. NJ 07436 
800-255-7234 • 201-337-1111 (in NJ) 

■ ANSOFT CORP. 
!fl 4 Station Square, Suite 660 

Pittsburgh. PA 15219 
■ (412) 261-3200 FAX: (412) 471-9427 
g Keith J. Franz 
M ANTENNA DESIGN & MANUFACTURING 

8438 Kings Mead Way 
■H Columbia. MD 21046 

Amble Balu 

B ANTENNA RESEARCH ASSOCIATES INCORPO-
H RATED 
IB 11317 Frederic Avenue 
B Beltsville. MD 20705-2088 
M 301-937-8888 FAX: 301-937-2796 
W Pradeep K. Wahi/Henry W. Rapalus 
9 ANTENNA SPECIALISTS CO.. THE 
■fl 30500 Bruce Industrial Pkwy. 

Cleveland. OH 44139 
9 (216) 349-8400 FAX: (216) 349-8407 
SB Marketing Manager 

3 ANTHONY RF PRODUCTS, INC. 
SB 4288 US Highway 92-West, Unit 4 
¡fl Plant City. FL 33567 
» (813) 752-8455 FAX: (813) 752-3808 
xB W H. Anthony 

anthony rf 
AP MICROWAVE 
1921 Cape Horn Dr. 
San Jose, CA 95133 
(408) 272-4005 FAX: (408) 258-6695 
Rabat Khanna 

APCOM, INC. 
8-4 Metropolitan Court 
Gaithersburg, MD 20878 
(301) 948-5900 FAX: (301) 948-1631 
Steven M. Neubauer 

APCOM 
INCORPORATED 

APEX MICROTECHNOLOGY 
5980 N. Shannon 
Tucson, AZ 85741-3436 
(602) 742-8600 FAX: (602) 888-3329 
Gail Wheeler 

APOLLO MICROWAVES LTD. 
4940 Fisher St. 
St Laurent, Quebec, Canada H4T 1J6 
(514) 737-5733 FAX: (514) 733-2853 
Lori Schatt 

APPLIED DIELECTRICS. INC. 
1750 Army St. 
San Francisco, CA 94124 
(415) 824-8400 FAX: (415) 824-0675 
Mike Midwin 

APPLIED ENGINEERING PRODUCTS 
P.O. Box 510 
New Haven. CT 06513 
(203) 776-2813 FAX: (203) 776-8294 
Colin Goff 

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. 
101 01 F Bacon Drive 
Beltsville, MD 20705 
(301) 595-5395 FAX: (301) 595-0050 
Jay Dennis 

APPLIED SYSTEMS ENGINEERING, INC. 
PO Box 122987 
Fort Worth, TX 76121 
817-249-4180 FAX: 817-249-3413 
Bud Jostrand 

APTOS SYSTEMS CORP. 
1711 Trout Gulch Rd. 
Aptos, CA 95003 
(408) 662-8364 
John Roth 

APTRON LABORATORIES, INC. 
P.O. Box 323 
Bloomington, IN 47402-0323 
(812) 336-4775 FAX: none 
B. Presti 

ARCOLECTRIC CORP. 
9001 Canoga Ave. 
Canoga Park, CA 91304 
(818) 700-1933 FAX: (818) 700-9541 
Carrie Donze 

AREMCO PRODUCTS, INC. 
P.O. Box 429 
Ossining, NY 10562 
(914) 762-0685 FAX: (914) 762-1663 
Brian Miles 

ARLON 
1100 Governor Lea Road 
Bear, DE 19701 
Marketing Manager 

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 
(815) 568-2080 FAX: (815) 568-2228 
Dave Schaefer 

AROMAT CORP. 
629 Central Ave. 
New Providence, NJ 07974 
(908) 464-3550 FAX: (908) 464-8714 
Blair Capriotti 

ARRA INC. 
15 Harold Ct. 
Bayshore, NY 11706 
(516) 231-8400 FAX: (516) 234-1 116 
R. Shelton 

ARRAY MICROSYSTEMS INC. 
1420 Quail Lake Loop 
Colorado Springs, CO 80906 
(719) 540-7911 FAX: (719) 540-7950 
Doug Mitchell, Marketing Manager 

ARROWSMITH SHELBURN DIV. (Formerly Joslyr 
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 

ARTWORK CONVERSION SOFTWARE. INC. 
1320 Mission St., Ste. 5 
Santa Cruz, CA 95060 
(408) 426-6163 FAX: (408) 426-2824 
Steve DiBartolomeo 

ASM PRODUCTS 
795-A Marconi Avenue 
Ronkonkoma, NY 11779 
Marilyn Poggi 

ASTRON CORPORATION 
470 Spring Park Place, Suite 100 
Herndon, VA 22070 
(703) 471-0600 FAX: (703) 471-4503 
Joseph R. Jahoda 

AT&T MICROELECTRONICS 
555 Union Blvd. 
Allentown, PA 18103 
(800) 372-2447 FAX: (215) 778-4106 

ATKINSON ENGINEERING 
489 Cedar Run Drive 
Warrenton, VA 22186 
Wyatt Canady 

ATLANTIC MAGNETICS, INC. 
1441 SW 30th Ave. 
Pompano Beach, FL 33069 
Ed Cammarata 

ATOCHEM 
266 Harristown Rd. 
Glen Rock, NJ 07452 
(201) 447-3300 FAX: (201) 447-6797 
Len Lavenda 

AUSTRON INC. 
P.O.Box 14766 
Austin, TX 78761-4766 
(512) 251-2341 FAX: (512) 251-9685 
Mike McNamara 
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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 
John Morelli 

AVA ELECTRONICS CORP. 
4000 Bridge St. 
Drexel Hill, PA 19026 
(215) 284-2500 FAX: (215) 259-8379 
William Wisnyder 

AVANTEK, INC. 
3175 Bowers Ave. 
Santa Clara, CA 95054 
(408) 727-0700 FAX: (408) 954-0635 
Marketing Manager 

AVASEM CORPORATION 
1271 Parkmoor Avenue 
San Jose, CA 95126 
Barry Olsen 

AVCOM OF VIRGINIA 
500 Southlake Blvd. 
Richmond, VA 23236 
(804) 794-2500 
Linda Abshire 

AVIEL ELECTRONICS 
12970 Branford St., Ste. M 
Arleta, CA 91331 
(818) 767-0122 FAX: (818) 767-7939 
Jack Kaufman 

AVL INDUSTRIES, INC. 
3790 Bethania Station Rd. 
Winston-Salem, NC 27106 
(919) 922-3153 FAX: (919) 922-1846 
Robin Sears 

AVTECH ELECTROSYSTEMS LTD. 
P.O. Box 5120 Stn. F 
Ottawa, Ontario, Canada K2C 3H4 
(613) 226-5772 FAX: (613) 226-2802 
W. Chudobiak 

AVX CORP., A Kyocera Group Company 
P.O. Box 867 
Myrtle Beach, SC 29577 
(803) 946-0239 FAX: (803) 448-941 1 
Richard Phillips, Dennis O'Toole 

AVX FILTERS CORPORATION 
11144 Penrose St. 
Sun Valley, CA91352 
(818) 767-6770 FAX: (818) 767-2832 
Terry Cantine 

AVX LTD 
Stafford House, 33-39 Station Road 
Aidershot, HANTS GB, UK GU1 1 1 BA 
+44 252-336868 FAX: +44 252-346643 
Scot Tripp 

AVX TANTALUM CORP 
69 Landry St. 
Biddeford, ME 04005 
(207) 282-51 11 FAX: (207) 283-1 941 
Bill Vierow 

AXONN CORPORATION 
101 W. Robert E. Lee Blvd. 
2nd Floor 
New Orleans, LA 70124 
(504)282-8119 
Stephen N. Fant 

AYDIN CORPORATION (WEST) 
30 Great Oaks Blvd. 
San Jose, CA 95119 
(408) 629-1100 FAX: (408) 224-4625 
Sales Department 

AYDIN VECTOR DIV. 
P.O.Box 328 
Newtown, PA 18940-0328 
(215) 968-4271 FAX: (215) 968-3214 
Timothy Cooney 

B 
B & K PRECISION, MAXTEC INTERNATIONAL 
CORP. 
6470 W. Cortland 
Chicago, IL 60635 
(312) 889-1448 FAX: (312) 794-9740 
Gregg Elmore 

B AND J MARKETING 
17074 Dearborn St. 
Northridge, CA 91325 
(818) 993-0048 FAX: (818) 993-5758 
Bob Dreyer 

BAL SEAL ENGINEERING CO., INC. 
620 West Warner Avenue 
Santa Ana, CA 92707 
(800) 366-1006 FAX: (714) 241-0185 
Stuart Krupoff, Mike Anderson 

BALL, EFRATOM DIVISION 
3 Parker 
Irvine, CA 92718-1605 
(714) 770-5000 FAX: (714) 770-2463 
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. 
Butler, NJ 07405 
(201) 492-BALO FAX: (201) 492-9354 
Marjorie Byrnes 

BARKER & WILLIAMSON 
Canal St. 
Bristol, PA 19007 
(215) 788-5581 FAX: (215) 788-9577 
Elmer Bush 

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 Lebo 

BECKMAN INDUSTRIAL CORP., Electronic Tech¬ 
nologies Div. 
4141 Palm St. 
Fullerton, CA 92635-1025 
(714) 447-2345 FAX: (714) 447-2500 
Janet Vaniman 

BEHLMAN ELECTRONICS, INC. 
2021 Sperry Ave., Suite 18 
Ventura, CA 93003 
(805) 642-0660 FAX: (805) 642-0790 
Charles Spinnler 

BELL INDUSTRIES, J.W.MILLER DIV. 
306 East Alondra 
Gardena, CA 90248 
(213) 515-1720 FAX: (213) 515-1962 
F T Scott 

BELLSONICS INC. 
22865 Lake Forest Drive 
El Toro, CA 92630-9953 
(714)581-8101 FAX: (714)581-8112 
Richard Bellis 

BERKELEY NUCLEONICS CORP. 
1121 Regatta Sq. 
Richmond, CA 94804 
(415) 234-1100 FAX: (415) 236-3105 
Ed Buchs 

BERSON & ASSOCIATES 
495 Castro St., Ste. 200 
Mountain View, CA 94041 
(415) 968-2101 FAX: (415) 968-2182 
Bert Berson 

BESSER ASSOCIATES 
4600 El Camino Real, Suite 210 
Los Altos, CA 94022 
(415)949-3300 FAX: (415)949-4400 
Les Besser 

BI-TRONICS, INC. 
76 Main St. 
Tuckahoe, NY 10707 
(800) 666-0996 FAX: (914) 961-4244 
J. Schwartz 

BIPOLARICS INC. 
108 Albright Way, Los Gatos Business Park 
Los Gatos, CA 95030 
(408) 438-0806 FAX: (408) 438-0956 
Don Anderson 

BIRD ELECTRONIC CORP. 
30303 Aurora Rd. 
Cleveland, OH 44139 
(216) 248-1200 FAX: (216) 248-5426 
W.F. Kail 

BISHOP GRAPHICS, INC. 
PO Box 6012 
Agoura Hills, CA 91376 
(818) 991-2600 
Gary Sande 
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BISHOP INSTRUMENTS 
125 Presumpscot St. 
Portland, ME 04103 
(207) 774-831 1 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 

BOEING ELECTRONICS CO. 
P.O. Box 24969 M-Stop 88-44 
Seattle, WA 981 24-6269 
(206) 773-4092 FAX: (206) 773-1015 
Betty Zimmerman 

BOMAR CRYSTAL CO. 
201 Blackford Ave 
Middlesex, NJ 08846 
(800) 526-3935 FAX: (800) 777-2197 
Beth Shapiro, Sales Representative 

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 

BRAND REX CABLE SYSTEMS 
1600 W. Main St. 
Williamantic, CT 06226 
(203) 456-8000 FAX: (203) 456-9228 
Eric Lawrence 

BREECH-LOK DIV G & H TECH 
750 W. Ventura Blvd. 
Camarillo, CA 93010 

I Dick Hough 

BRIAN BEEZLEY 
I 507 1/2 Taylor St. 
Vista, CA 92084 
(619) 945-9824 

I Brian Beezley 
I BRIGHTLINE CORP. 
I P.O. Box 1299 
I Cedar Park, TX 78613 
I (512) 258-3701 FAX: (512) 258-3847 
I Charles Stone 
I BRIM ELECTRONICS, INC. 
I 120 Home PI. 
I Lodi, NJ 07644 
I (201) 796-2886 FAX: (201) 778-2792 
I B. Brown 
I BRIMROSE CORP. 
15020 Campbell Bl. 
I Baltimore, MD 21236 
I (301 ) 931-7200 FAX: (301) 931-7206 
I Jack C. Crystal 
■ BROADBAND communications products, 
I INC. 
117 E. Hibiscus Blvd., STE 210 
I Melbourne, FL 32901 
1(407) 984-3671 FAX: (407) 728-0487 
I Don Alford 

BUCKBEE - MEARS/ST. PAUL 
245 E. Sixth St. 
St. Paul, MN 55101 
(612) 454-4403 FAX: (612) 228-6572 
Fred Grimm 

BUD INDUSTRIES 
4605 E. 355th St. 
Willoghby, OH 
(216) 946-3200 FAX: (216) 951-4015 
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) 746-1 111 FAX: (602) 741-3895 
Marketing Manager 

c 
C & M CORP. 
P.O.Box 348, 51 S. Walnut St. 
Wauregan, CT 06387 
(203) 774-4812 FAX: (203) 774-7330 
Mary Nicholson 

C.J. ENTERPRISES 
P.O.Box 570430 
Tarzana, CA 91356 
(818) 996-4131 FAX: (818) 700-8272 
Marshall Cantor 

C.K. CONSULTANTS, INC. 
5473 A Clouds Rest 
Mariposa. CA 95338 
(209) 966-5240 
Chuck Kendall 

CABLEWAVE SYSTEMS, DIVISION OF RADIO 
FREQUENCY SYSTEMS, INC. 
L 60 Dodge Ave. 
North Haven, CT 06473-1124 
(203) 239-3311 FAX: (203) 234-7718 
Frank Weissgerber-NE, Bill Dixon-SE, 
Bob Parsons-W 

CABOT CERAMICS, INC. 
25 Lark Industrial Pkwy. 
Greenville, RI 02828 
(401) 949-2000 FAX: (401) 949-4285 
Herbert Williams 

CADDELL-BURNS MFG. CO., INC. 
258 East 2nd St. 
Mineola, NY 11501 
(516) 746-2310 FAX: (516) 742-2416 
Vincent Burns 

CADDOCK ELECTRONICS 
1717 Chicago Ave. 
Riverside, CA 92507-3498 
(714) 788-1700 FAX: (714) 369-1151 
Jim Skelton 

CADENCE DESIGN SYSTEMS 
555 River Oaks Pkwy. 
San Jose, CA 95134 
(408) 943-1234 FAX: (408) 943-0513 
Gary Larsen 

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 FAX: (714) 491-9825 
Herb Plumhoff 

CALIBRON INSTRUMENTS DIV.-BURTON-RO-
GERS CO., INC. 
220 Grove St. 
Waltham, MA 02154 
(617) 894-6440 FAX: (617) 893-8393 
W. Burton 

CALIFORNIA AMPLIFIER, INC. 
460 Calle San Pablo 
Camarillo, CA 93010 
(805) 987-9000 
Fred Brown 

CALIFORNIA EASTERN LABORATORIES 
4590 Patrick Henry Drive 
Santa Clara, CA 95056-0964 
(408) 988-3500 FAX: (408) 988-0279 
Jenifer Jacobs 

CALIFORNIA SCIENTIFIC SOFTWARE 
10141 Evening Star Drive #6 
Grass Valley, CA 95945-9060 
Mark Lawrence, Sylvia Luedeking 

CALMONT ENGINEERING AND ELECTRONICS 
CORP. 
420 E. Alton Ave. 
Santa Ana, CA 92707 
(714) 549-0336 FAX: (714) 549-4028 
Ron Bolton 

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 
(415) 656-2900 FAX: (415) 651-1076 
Tom Gammon 

CAMBIO INTERNATIONAL 
31 Dixon Street 
Laconia, NH 0332461025 
(603) 524-3714 FAX: (603) 524-6602 
Thomas J. Garrity 

CAMBRIDGE AEROFLO INC. 
900 Mt. Laurel Circle 
Shirley, MA 01464 
Elinor Kerr 

CAMBRIDGE PRODUCTS CORP. 
244 Woodland Ave. 
Bloomfield, CT 06002 
(203) 243-1761 
Bill Pitcher 
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CANDES SYSTEMS INC. 
P.O. Box F 
Mainland. PA 19451 
(215) 256-4130 FAX: (215) 256-0775 
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 FAX: (513) 667-5133 
Omer Bruns 

CARDINAL CONTROL CO. INC. 
Kensington Rd. 
Kensington, CT 06037 
(203) 828-6379 
Lillian Beatman 

CARNEL LABS 
21434 Osborne St. 
Canoga Park, CA 91304 
(818) 882-3977 FAX: (818) 882-3981 
Paul Bender 

CARROLL COATINGS CO„ INC. 
217 Chapman St. 
Providence, RI 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 9BB 
(0734) 343838 FAX: (0734) 342068 
Mike Cunningham 

CAT SECURE SYSTEMS, INC. 
44845 Falcon Place 
Sterling, VA 22170 
(703) 471-7738 FAX: (703) 5226 
Jack Crenea 

CATEL TELECOMMUNICATIONS 
4050 Technology Place 
Fremont, CA 94537-5122 
(415) 659-8988 FAX: (415) 651-8437 
Ehud Gevea 

CEDARS SOFTWARE 
11910 Whistler Ct. 
Potomac, MD 20854 
Joseph Thornwall 

CELERITEK, INC. 
617 River Oaks Pkwy. 
San Jose, CA 95134 
(408) 433-0335 FAX: (408) 433-0991 
Marketing Department 

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 INTLINC. 
P.O.Box 82846 
Lincoln, NE 68501 
(800) 228-4563 FAX: (800) 848-3825 
Steven C. Bowles 

CERA-MITE CORP. 
1327 6thAve., PO Box 166 
Grafton, Wl 53024 
(414) 377-3500 FAX: (414) 377-7309 
Claude Marquardt 

CERAMASEAL 
P.O. Box 260 
New Lebanon, NY 12125 
(518) 794-7800 FAX: (518) 794-8080 
Lenore Laier 

CERAMIC DEVICES, INC. 
8145 Ronson Rd. #D 
San Diego, CA 921 11 
(619) 560-7575 
Linda Parrish 

CERPROBE CORP. 
600 S. Rockford Dr. 
Tempe, AZ 85281 
(602) 967-7885 FAX: (602) 967-7758 
Les Schafer 

CHAMPION TECHNOLOGIES, INC. 
2553 N. Edgington St. 
Franklin Park, IL 60131 
(708) 45 1 -1000 FAX : (708) 45 1 -7585 
Pete Wruskyj 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave. 
Waukegan, IL 60087 
(708) 662-9200 FAX: (708) 360-3566 
Keith Huebner 

CHESTERFIELD PRODUCTS INC. 
P.O. Box 2641 
Fairlawn, NJ 07410 
(201) 797-9655 FAX: (201) 797-9504 
Bob Fiordalisi 

CHILDS CORP. 
247 Main St. East 
Waterville, MN 56096 
(800) 533-0998 FAX: (507) 362-4214 
Gailand Childs 

CHOMERICS, INC. 
77 Dragon Ct. 
Woburn, MA 01888 
(617) 935-4850 FAX: (617) 933-4318 

CINCINNATI ELECTRONICS 
20 Meridian Road 
Eatontown, NJ 07724 
Linda Walker 

CINOX CORP. 
4914 Gray Rd. 
Cincinnati, OH 45232 
(513)542-5555 
Ron Stephens 

CIR-Q-TEL MICROWAVE INC. 
6600 Virginia Manor Rd. 
Beltsville. MD 20705 
(301) 470-2900 FAX: (301) 776-3882 
William Offutt 

CIRCUIT SEARCH 
PO Box 268 
Breslau, Ontario, Canada NOB 1MO 
(519) 241-1252 FAX: (519) 742-4594 
Peter Sawatzky, Manager 

COAXIAL COMPONENTS CORP. 
59-61 Mall 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 FAX: (216) 267-3142 
John Ittel 

COAXITUBE CORP. 
245 C Naylor Mill Rd. 
Salisbury, MD 21801 
(301) 546-3911 FAX: (301) 546-3913 
Bill McNeil 

COBER ELECTRONICS 
102 Hamilton Ave. 
Stamford, CT 06902 
(203) 327-0003 FAX: (203) 359-6319 
Art Fairman 

COILCRAFT 
1102 Silverlake Rd. 
Cary, IL 60013 
(708) 639-2361 FAX: (708) 639-1469 
Paul Liebman 

COLORADO CRYSTAL CORP. 
2303 W. 8th St. 
Loveland, CO 80537 
(303) 667-9248 FAX: (303) 667-3500 
David Lind 

COLORADO DATA SYSTEMS, INC. 
3301 W. Hampden Ave. Unit C 
Englewood, CO 80110 
Martie Wyckoff 

COM DEV 
155 Sheldon Dr. 
Cambridge, Ontario, Canada N1 R 7H6 
(519) 622-2300 
Beverly Ritchie 

COMAD COMMUNICATIONS LTD. 
1165 Monteagle Blvd. 
Belleville, Ontario, Canada K8P 5G3 
(613) 769-1465 FAX: (613) 969-0451 
Emil Adamyk 

COMARK COMMUNICATIONS, INC. 
P. O. Box 229 
Southwick, MA 01077 
(413) 569-5939 FAX: (413) 569-0679 
Ken Barker 
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COMDEL 
126 Sohier Road 
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 LABORA¬ 
TORY 
1940 W. Alexander St. 
Salt Lake City, UT 84119-2039 
(801) 972-6146 FAX: (801) 972-8432 
John Chase 

COMMUNICATION CONCEPTS 
508 Millstone Dr. 
Xenia, OH 45385 
(513) 426-8600 FAX: (513) 429-381 1 
Marlis Southworth 

COMMUNICATION TECHNIQUES, INC. 
9 Whippany Rd. 
Whippany. NJ 07981 
(201)884-2580 
Holly Faust 

COMMUNICATIONS INSTRUMENTS INC. (CH) 
Box 520 
Fairview, NC 28730 
(704)628-1711 FAX: (704) 628-1439 
R. McClinton 

COMMUNICATIONS SPECIALISTS, INC. 
426 W. Taft Ave. 
Orange, CA 92665-4296 
(800) 854-0547 FAX: (714) 974-3420 
AI Jennings 

COMMUNITRONICS 
2085 Shelburne Rd. 
Shelburne, VT 05482 
(802) 985-8621 
Gabe Jaén 

COMPAC DEVELOPMENT CORP. 
1320-13 Lincoln Ave. 
Holbrook, NY 11741 
(516) 585-3400 FAX: (516) 585-3534 
C.F. Groves 

COMPACT SOFTWARE, INC. 
483 McLean Blvd. & 18th Ave 
Paterson. NJ 07504 
(201)881-1200 
U. Rohde 

COMPEX CORPORATION 
238 Taunton Blvd. 
Medford. NJ 08055 
(609) 596-9388 FAX: (609) 596-3482 
Carole Ennis 

COMPONENT DISTRIBUTORS, INC. 
2380 S. River Road 
Melbourne Beach, FL 32951 
(407) 723-8874 FAX: (407) 951-4017 
John T Williammee 

COMSTRON, DIVISION OF AEROFLEX LABORA¬ 
TORIES INC. 
35 South Service Road 
Plainview. NY 11803 
(516) 694-6700 FAX: (516) 694-6771 
William J. Meditz 

COMTRAN INTEGRATED SOFTWARE, DIV. OF 
JENSEN TRANFORMERS, INC. 
10735 Burbank Blvd. 
N. Hollywood. CA 91601 
(213) 876-0059 FAX: (818) 763-4574 
Eric Benton 

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 FAX: (212) 995-0161 
Josie Wheaton 

CONDENSER PRODUCTS CORPORATION 
2131 Broad St 
Brooksville. FL 34609 
(904) 796-3561 FAX: (904) 799-0221 
W.l. Mason, David Bauerschmidt 

CONDOR SYSTEMS 
2133 Samaritan Drive 
San Jose, CA 95124 
(408) 371-9580 FAX: (408) 371-9589 
Ed Brown 

CONDUCTIVE SYSTEMS INC. 
R.D. #1, Rte. 5 South 
Amsterdam, NY 12010 
(518) 843-5740 FAX: (518) 843-5829 
Eivind L. Johansen 

CONNECTING DEVICES, INC. 
P.O. Box 92619 
Long Beach, CA 90809-2619 
(213) 498-0901 FAX: (213) 494-0955 
W. Carpenter 

CONNECTRONICS INC. 
PO Box 146 
Franklin, IN 46131 
(317) 738-4468 FAX: (317) 738-4536 
Sales Dept. 

CONNOR-WINFIELD CORP. 
1865 Selmarten Rd. 
Aurora, IL 60505-1335 
(708) 851-4722 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 
(800) 225-5370 FAX: (508) 688-7829 
Mary Lou Adamowski 

CONTEC MICROELECTRONICS USA 
2010 N First St., Suite 530 
San Jose, CA 95131 
Paul Wang 

CONTINENTAL RESOURCES, INC. 
175 Middlesex Turnpike 
Bedford, MA 01 730 
(617) 275-0850 FAX: (617) 275-2046 
Ann Dempsey 

CONTINENTAL TESTING LABORATORIES 
8385 U S. Highway 17/92 
Fern Park, FL 32730 
(305) 831-2700 
Mike Walsh 

CONTROL CONCEPTS CORP. 
P.O. Box 1380 
Binghamton, NY 13902 
(607) 724-2484 FAX: (607) 722-8713 
Oral Evans 

COOPER INDUSTRIES/BELDEN DIVISION 
P.O. Box 1980 
Richmond, IN 47375 
(317) 983-5200 FAX: (317) 983-5294 
John Hitch 

COORS CERAMICS CO. 
600 Ninth St. 
Golden, CO 80401 
(303) 278-4000 
Tom Glass, Mike Chipman 

CORCOM, INC. 
1600 Winchester Rd. 
Libertyville, IL 60048 
(708) 680-7400 FAX: (708) 680-8169 
Ken Bons, George J. Mitchell, Bill Karmell 

CORTEC, INC. 
15672 Chemical Lane 
Huntington Beach, CA 92649 
(714) 897-2529 FAX: (714) 897-2170 
Damon Herbert, Richard D’Amico 

CORVUS MICROWAVE, INC. 
6075 E. Molloy Rd. 
Syracuse, NY 13211-2100 
(315) 437-4400 FAX: (315) 437-8095 
Michael P. Busse 

COTO WABASH 
55 DuPont Dr. 
Providence, RI 02907 
(401) 943-2686 FAX: (401) 942-0920 
John Fullem 

COUGAR COMPONENTS 
2225-K Martin Ave. 
Santa Clara, CA 95050 
(408) 492-1400 FAX: (408) 492-1500 
Lloyd Felix 

CROVEN CRYSTALS LTD. 
500 Beech St. 
Whitby, Ontario, Canada L1N 5S5 
(416) 668-3324 FAX: (416) 668-5003 
Bob McCormick 

CRYSTAL SEMICONDUCTOR CORP. 
P.O. Box 17847, 4210 S. Industrial Dr. 
Austin, TX 78760 
(512) 445-7222 FAX: (512) 445-7581 
Craig Ensley 

CRYSTAL TECHNOLOGY INC. 
1040 E. Meadow Circle 
Palo Alto, CA 94303 
(415) 856-791 1 FAX: (415) 858-0944 
Susan Lofberg 
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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. Michael Lewis 

CSI CAPACITORS 
810 Rancheros Dr. 
San Marcos, CA 92069-3009 
(619) 747-4000 FAX: (619) 743-5094 
Tylene Williford 

CTS CORP. 
905 West Blvd. N. 
Elkhart. IN 46514 
(219) 293-751 1 FAX: (219) 294-5718 
Robert L. Ramsby 

CTS CORP./KNIGHTS DIV. 
400 Reimann Ave. 
Sandwich, IL 60548 
(815) 786-841 1 FAX: (815) 786-9743 
Kory Stone 

CUBIC COMMUNICATIONS, INC. 
9233 Balboa Avenue 
San Diego, CA 92123 
(619) 277-6780 FAX: (619) 277-9353 
Wallace B. Callaway 

CUBIC DEFENSE. INC. 
PO Box 85587 
San Diego. CA 92186-5587 
(619) 277-6780 FAX: (619) 277-8819 
David J. Miller 

CURTIS INDUSTRIES 
2400 S. 43rd St., P.O. Box 19910 
Milwaukee, Wl 53219-0910 
(414) 649-4200 FAX: (414) 649-4279 
Alan Hüngsberg 

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.O.Box 334 
Lebanon. NJ 08833 
(908) 534-6151 FAX: (908) 534-5625 
Charles Blaine 

CUSTOM MICROWAVE COMPONENTS 
5640 Stewart Ave. 
Fremont, CA 94538 
(415) 651-3434 FAX: (415) 651-1054 
Greg Mau 

CYPRESS INFORMATION RESOURCES 
15466 Los Gatos Blvd., #109-285 
Los Gatos, CA 95031 
Mark Stansberry 

CYTEC CORP. 
2555 Baird Rd. 
Penfield, NY 14526 
(716) 381-4740 FAX: (716) 381-0475 
Harry Turner 

D 
D.A.T.A. BUSINESS PUBLISHING. INC. 
15 Inverness Way East P.O. Box 6510 
Englewood. CO 80155-6510 
(303) 799-0381 FAX: (303) 799-4082 
Sandy Anderson 

D.L.S. ELECTRONIC SYSTEMS, INC. 
10350 Dearlove Rd. 
Glenview, IL 60025 
(708) 699-9060 FAX: (708) 699-9093 
Donald Sweeney. Arniiz Rowiz 

DADEN ASSOCIATES, INC. 
23011 Moulton Pkwy A12 
Laguna Hills. CA 92653 
(714) 770-1522 FAX: (714) 472-0805 
Mark Fournier, Sales Manager 

DAICO INDUSTRIES 
2453 E. Del Amo Blvd. 
Compton, CA 90220 
(213) 631-1143 FAX: (213) 631-8078 
Kevin Townsend 

DAJEM TECHNOLOGY CO. 
2 Pudding Lane 
Dix Hills, NY 11746-6118 
(516) 491-1124 
Irwin Share 

DALE ELECTRONICS INC. 
109 Alfred St. 
Biddeford. ME 04005 
(207) 284-5695 FAX: (207) 284-6093 
Jack Culloton 

DALE ELECTRONICS, INC. 
1122 23rd St. 
Columbus, NE 68601-3647 
(402) 563-6506 FAX: (402) 563-6418 
Margarat Nowicki 

DALE ELECTRONICS, TEXAS DIV. 
P.O.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 

DATARADIO CORPORATION 
400 Perimeter Terrace, Suite 999 
Atlanta, GA 30346 
(404) 392-0002 FAX: (404) 392-9199 
Terry Ferentinos 

DATEL, INC. 
11 Cabot Blvd. 
Mansfield, MA 02048 
(508) 339-3000 FAX: (508) 339-6356 
R. Jacobs 

DATRON INSTRUMENTS LTD. 
Hurricane Way, Norwich Airport 
Norwich. England NR66JB 
(603) 404824 FAX: (603) 483670 
Mike Forrest 

DATRON SYSTEMS, INCORPORATED 
200 W. Los Angeles Ave. 
Simi Valley, CA 93065 
(805) 584-1717 FAX: (805) 526-0885 
John Howell 

DATUM INC. 
1363 S. State College Blvd 
Anaheim, CA 92806 
(714) 533-6333 
Don Mitchell 

DAWN ELECTRONICS, INC. 
1004 Mallory Way 
Carson City. NV 89701 
(702) 882-7721 FAX: (702) 882-7675 
Lynn Palma 

DAYTON-GRANGER, INC. 
3299 S.W. 9th Ave. 
Ft. Lauderdale, FL 33315 
(305) 463-3451 
Michael Urie 

DB PRODUCTS INC. 
253 N. Viñedo Ave. 
Pasadena, CA 91 107 
(818) 449-3790 FAX: (818) 449-7169 
Bob Van 

DECIBEL PRODUCTS 
P.O. Box 569610 
Dallas, TX 75356-9610 
(214) 631-0310 FAX: (214) 631-4706 
Bob Corwin, Vice President. Marketing 

DELTA ELECTRONICS MANUFACTURING CORP 
416 Cabot St., PO Box 53 
Beverly, MA 01915 
(508) 927-1060 
Richard Cullinan 

DELTA MICROWAVE INC. 
840 Via Alondra 
Camarillo. CA 93012 
(805) 987-6892 FAX: (805) 987-7594 
R. Reed 

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 
Marketing Manager 

DESIGN & EVALUATION, INC. 
1451 B. Chews Landing Rd. 
Laurel Springs, NJ 08021 
(609) 228-3800 FAX: (609) 228-9294 
Walter M. Smith 

DESIGN AUTOMATION, INC. 
809 Massachusetts Ave. 
Lexington, MA 021 73-3992 
(617) 862-8998 FAX: (617) 862-3769 
N. Sokal 

DESIGN TECHNIQUE 
20361 Prairie St. 
Chatsworth, CA 9131 1 
(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. 
71 11 E. Eleven Mile, PO Box 0869 
Warren, Ml 48090-0869 
(313) 754-9000 FAX: (313) 573-2437 
Steve Deninsky 
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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 FAX: (408) 241-9860 
George Szentirmai 

DIELECTRIC COMMUNICATIONS 
Tower Hill Rd. 
Raymond. ME 04071 
(207) 655-4555 FAX: (207) 655-4669 
Colleen Mitchell 

DIELECTRIC LABORATORIES, INC. 
Rte 20 East 
Cazenovia, NY 13035 
(315) 655-8710 FAX: (315) 655-8179 
G. Vorlop 

DIELECTRIC SCIENCES 
88 Turnpike Rd. 
Chelmsford. MA 01824 
(508) 250-1507 FAX: (508) 250-1699 
David Leary 

DIGI-KEY 
701 Brooks Ave South. P.O. Box 677 
Thief River Falls, NY 13090-2588 
Bob Darrow 

DIGIMAX INSTRUMENTS CORP. 
7544 Trade Street 
San Diego, CA 92121 
(619) 578-7171 FAX: (619) 578-4714 
Dan Burton 

DIGITAL RF SOLUTIONS 
295 North Bernardo Avenue 
Mountain View, CA 94043 
(415) 960-1630 FAX: (415) 964-5181 
Barbara J Bernard. Marketing Specialist 

DIRECT CONVERSION TECHNIQUE, INC. 
1245 E. Forest Avenue, #12 
Des Plaines, IL 60018 
(708) 827-2282 FAX. (708) 827-2280 
Tom Ochal 

DIRECTED ENERGY 
2301 Research Blvd., Ste. 107 
Ft Collins, CO 80526 
(303) 493-1901 FAX: (303) 493-1903 
David Adamson 

DORADO COMPANY 
270 South Hanford Street M/S 204 
Seattle. WA 98134 
(206) 583-0000 FAX: (206) 583-0345 
Harry Rutstein 

DOTY SCIENTIFIC 
700 Clemson Rd 
Columbia, SC 29223 
(803) 788-6497 FAX: (803) 736-5495 
Michael Clingan 

DOW-KEY MICROWAVE CORP. 
1667 Walter St. 
Ventura, CA 93003 
(805) 650-0260 FAX: (805) 650-1734 
Nick Pena 

DowKey 
Microwave 

DOWTY RFL INDUSTRIES INC. 
Powerville Rd. 
Boonton. NJ 07005-1239 
(201)334-3100 
B.J. Lloyd 

DRANETZ TECHNOLOGIES, INC. 
1000 New Durham Rd. 
Edison, NJ 08818 
(908) 287-3680 FAX: (908) 287-8627 
Jim Toy 

DUBBELDEE HARRIS DIAMOND 
100 Stierli Court 
Mount Arlington, NJ 07856 
(201) 770-1420 FAX: (201) 770-1549 
Keith Harris 

DYKO TOOL CORPORATION 
89G Washington Avenue 
Natick, MA 01760 
(508) 650-9701 FAX: (508) 650-4912 
A.R. Fiorentino 

DYMA ENGINEERING 
P O Box 1535-367 Main SE 
Los Lunas. NM 87031 
(505) 865-6700 FAX: (505) 865-6776 
C. Cunningham 

DYNALOY INC. 
7 Great Meadow Lane 
E. Hanover, NJ 07936-1709 
(201) 887-9270 FAX: (201) 887-3678 
Sam Ringel 

DYNATECH MICROWAVE TECHNOLOGY, INC. 
26655 W. Agoura Rd. 
Calabasas. CA 91302 
(818) 880-6100 FAX: (818) 880-5941 
Dan Esau 

DYNAWAVE INCORPORATED 
94 Searle St. 
Georgetown, MA 01776 
(508) 352-7800 FAX: (508) 352-7255 
Christopher Lewis 

DYNETIC SYSTEMS CO. 
50 Cleveland Ave. S.W., P.O. Box 120118 
St. Paul. MN 55112-0118 
(612) 639-1178 FAX: (612) 639-0841 
Randy Cordes 

EDO CORP. / BARNES ENGINEERING DIV. 
PO Box 867 
Shelton, CT 06484-0867 
(203) 926-1777 FAX: (203) 926-1030 
Robert Stetson 

E E P A 
1255 23rd St. NW 
Washington, DC 20037 
(202) 452-1070 FAX: (202) 833-3636 
Richard Ekfelt 

E.E. PUBLIC DOMAIN LIBRARY 
36 Irene Lane East 
Plainview, NY 11803 
(516) 822-1697 
Gerry Harrison 

E/M CORP. 
P.O.Box 2400 
W. Lafayette, IN 47906 
(317) 497-6346 FAX: (317) 497-6348 
L. Horwedel 

EAGLE MAGNETIC CO INC. 
P.O. Box 24283 
Indianapolis, IN 46224 
(317) 297-1030 FAX: (317) 299-1323 
Ray Digregorio 

EAGLE WICHITA 
P.O. Box 9446 
Wichita, KS 67277 
(316) 942-5100 FAX: (316) 942-5190 
Jim Beck 

EAGLEWARE/CIRCUIT BUSTERS. INC. 
1750 Mountain Glen 
Stone Mountain, GA 30087 
(404) 939-0156 FAX: (404) 939-0157 
Randy Rhea 
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E 3 ENGINEERS INC. 
P.O.Box 425 
Valley Forge. PA 19481 
(215) 644-3332 FAX: (215) 644-3991 
Joseph Banasiak 

EASTERN MICROWAVE CORP. 
40 Ray Ave. 
Burlington, MA 01803 
(617)273-4700 
Steven Lowe 

EATON CORP., COMPONENT & SEMICONDUC¬ 
TOR 
935 Benicia Ave. 
Sunnyvale. CA 94086 
(408) 730-6410 
Dennis Contois 

EATON CORP.. ELECTRONICS INSTRUMENTA¬ 
TION DIV. 
5340 Alla Rd. 
Los Angeles, CA 90066 
(213) 822-3061 
Janet Zack 

EATON CORP., MICROWAVE PRODUCTS DIV. 
P.O.Box 3405 
Sunnyvale. CA 94088-3405 
(408) 730-6400 
Anton Schaffer 
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ECM DEVICES 
43 Hazelwood Road 
Hudson, NH 03051 
(603) 595-4705 FAX: (603) 595-5643 
Marketing Manager 

EDCOR MAGNETICS 
7130 National Parks Hwy. 
Carlsbad, NM 88220 
(505) 887-6790 FAX: (505) 887-6880 
Larry Weston 

EEE ELECTRONICS, INC. 
P O.Box 331 
Linthicum, MD 21090 
(301) 761-9433 FAX: (301) 761-4777 
H. Alaie 

EESOF, INC. 
5601 Lindero Canyon Rd. 
Westlake Village, CA 91362 
(818) 991-7530 FAX: (818) 991-7109 
Sandra Rochowansky 

EEV INC. 
4 Westchester Plaza 
Elmsford, NY 10523 
(914) 592-6050 FAX: (914) 682-8922 
Ann Sayers 

EF JOHNSON 
299 Johnson Avenue 
Waseca, MN 56093 
(800) 247-8256 FAX: (507) 835-6287 
Bert Erickson 

EG & G CIRTECH 
4914 Gray Rd 
Cincinnati, OH 45232 
(513) 542-5555 
Wally Wilson 

EG&G FREQUENCY PRODUCTS, INC. 
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) 260-0395 
Alysa Drew 

EIP MICROWAVE, INC. 
1589 Centre Pointe Drive 
Milpitas, CA 95035 
(408) 945-1477 FAX: (408) 945-0977 
Donn Mulder 

EL-RAD TRANSFORMER CO. 
2800 W. Cullom Ave. 
Chicago, IL 60618 
(312) 478-7300 FAX: (312) 478-7976 
A.F. Campana 

ELASTOMERIC TECHNOLOGIES, INC. 
2940 Turnpike Dr. 
Hatboro, PA 19040 
(215) 672-0787 
John Seibert 

ELCOM SYSTEMS INC. 
932 Clint Moore Rd. 
Boca Raton, FL 33487-2895 
(407) 994-1774 FAX: (407) 994-1770 
Leonard Pollachek 

ELEC. SURVEILLANCE COMP. INC. 
18675 BearCreek 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 
(708) 547-5400 FAX: (708) 544-7297 
Ed Partyka 

ELECTRO ABRASIVES CORP. 
701 Willet Rd. 
Buffalo, NY 14218 
(800) 284-GRIT FAX: (716) 822-2858 
Allan Ramming 

ELECTRO DYNAMICS CRYSTAL CORPORATION 
9075 Cody 
Overland Park, KS 66214 
(913) 888-1750 FAX: (913) 888-1260 
Karen Hadley 

ELECTRO IMPULSE LABORATORY, INC. 
1805 Corlies Ave, P.O.Box 278 
Neptune. NJ 07754-0278 
(908) 776-5800 FAX: (908) 776-6793 
Mark Rubin 

ELECTRO RENT CORPORATION 
6060 Sepulveda Blvd. 
Van Nuys.CA 91411 
(818) 787-2100 
Walt Kosmowski 

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 
Belmont, CA 94002 
(415)592-5111 FAX: (415) 592-6052 
Robert Basham 

ELECTRO-ASSEMBLIES 
425 Huehl, Bldg. 17 
Northbrook, IL 60062 
708-498-6520 FAX: (708) 272-2915 
Greg Andrews 

ELECTRO-FILMS, INC. 
111 Gilbane St. 
Warwick. RI 02886 
(401) 738-9100 FAX: (401) 738-4389 
Frank Urrico 

ELECTRO-MECH COMPONENTS. INC. 
1826 N. Floradale Ave. 
South El Monte, CA 91733-3689 
(818) 442-7180 FAX: (818) 350-8070 
Terry Trumbull 

RF Design 

ELECTRO-MECHANICS CO. (EMCO) 
PO Box 1546 
Austin. TX 78767 
(800) 253-3761 FAX: (512) 835-4729 
Glen Watkins 

The Electro Mechanics Company 

ELECTRO-METRICS, INC. 
100 Church St. 
Amsterdam, NY 12010 
(518) 843-2600 FAX: (518) 843-2812 
Valerie Zabo 

ELECTRONIC CONCEPTS, INC. 
526 Industrial Way West 
Eatontown, NJ 07724 
(908) 542-7880 FAX: (908) 542-0524 
Ernest Rondeau 

ELECTRONIC DECISIONS INCORPORATED 
1776 East Washington Street 
Urbana, IL 61801 
(800) 373-3628 FAX: (217) 337-1552 
Susan Heyen 

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 

ELECTROSWITCH CORP. 
180 King Ave. 
Weymouth, MA 02188 
(617)335-5200 
W. Mello 

ELGIN ELECTRONICS 
5533 New Perry Hwy. 
Erie, PA 16509 
(814) 864-4921 FAX: (814) 864-1260 
Karen Doehrel 

ELISRA ELECTRONIC SYSTEMS LTD. 
MIVTZA KADESH ST 
BENE BERAQ 51203, ISRAEL 
972 3 7545016 FAX: 972 3 7545650 
Dror Shlomo 

ELLIS ELECTRONICS 
PO Box 1921 
Vicksburg, MS 39181 
Michael Ellis 

EMC CONSULTING 
2716 N. Estrella 
Tucson, AZ 85705 
(602) 792-9491 
Roger Southwick 

EMC SERVICES INC. 
11833 93rd Ave. North 
Seminole, FL 33542 
(813) 397-5854 
Mark Nave 
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EMC TECHNOLOGY, INC. 
1971 Old Cuthbert Rd 
Cherry Hill. NJ 08034 
(609) 429-7800 FAX: (609) 429-6814 
Peter Semitschew 

EMCO HIGH VOLTAGE 
11 126 Ridge Rd. 
Sutter Creek. CA 92685 
(209) 223-3626 FAX: (209) 223-2779 
Roxanne McCoy 

EMERSON & CUMING INC., A GRACE CO. 
869 Washington St. 
Canton, MA 02021 
(617) 828-3300 FAX: (617) 828-8319 
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 O.Box 797 W53N550 Highland Dr. 
Cedarburg, Wl 53012 
(414) 375-4775 FAX: (414) 375-4798 
Mary Schuman 

ENCLOSURE CORP. 
2900 Wharton Rd . 
Bristol, PA 19007 
(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 

ENGELHARD CORPORATION 
101 Wood Avenue 
Iselin, NJ 08830 
(908) 205-5000 
Product Information 

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) 934-861 1 FAX: (203) 937-1680 
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 FAX: (818) 781-3116 
Randall Leonard 

EPITRONICS CORP. 
21002 N 19th Ave , Ste. 5 
Phoenix. AZ 85027 
(602) 581-3663 FAX: (602) 581-3415 
Dan Currie 

EPNER TECHNOLOGY INC. 
25 Division PI. 
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 

EPSILON LAMBDA ELECTRONICS CORP. 
427 Stevens St. 
Geneva, IL 60134 
(708) 232-961 1 FAX: (708) 232-9613 
Suzanne O'Brien 

EPSON AMERICA INC., COMPONENT SALES 
20770 Madrona Avenue 
Torrance, CA 90503 
(213) 787-6300 FAX: (213)787-6300 
Component Sales 

EQUIPTO ELECTRONICS CORP. 
351 Woodlawn Ave. 
Aurora, IL 60506-9988 
(708) 897-4691 FAX: (708) 897-5314 
Kent Jarnig 

EQUITABLE/RENTELCO CORP. 
1901 N. Glenville Dr Ste. 401 
Richardson, TX 75081 
(800) 233-5807 
Marketing Manager 

ERBTEC ENGINEERING INC. 
2760 29th Street, Suite 100 
Boulder, CO 80301 
(303) 447-8750 FAX: (303) 442-7960 
Care Fuller, New Projects/Julie Marino, Sales & 
Mktg 

ESC ELECTRONICS CORP. 
534 Bergen Blvd. 
Palisades Park, NJ 07650 
(201) 947-0400 FAX: (201) 947-0406 
Richard Peressini 

ESCO ASSOCIATES 
524 E. Weddell Drive 
Sunnyvale. CA 94089 
(408) 745-1410 FAX: (408) 745-0533 
Ed Sox 

ESTERLINE ANGUSINSTRUMENT CORP 
P.O. Box 24000 
Indianapolis, IN 46224 
(31 7) 244-761 1 FAX: (31 7) 247-4749 
Kathleen Spindler 

ETRON RF ENTERPRISES 
P.O.Box 4042 
Diamond Bar, CA 91765 
(714)597-4684 
John Simmons 

EUROTEST LABORATORIES LTD. 
P.O. Box 262 Matthews Rd. 
E. Haddam, CT 06423 
(203) 873-1451 FAX: (203) 873-1947 
Jack Rogers 

EVAPORATED COATINGS. INC. 
2365 Maryland Rd. 
Willow Grove, PA 19090 
(215) 659-3080 FAX: (215) 659-1275 
Stephen Schaffer 

EXAR CORP. 
2222 Qume Dr 
San Jose, CA 95131 
(408) 434-6400 
Jim Adams 

EXIMIN TRADING CO., INC. 
45 West 34th Street, Suite 400 
New York, NY 10001 
(212) 947-7077 FAX: (212) 594-9376 
Herz Hirschberg 

F S Y MICROWAVE INC. 
1055 First St. 
Rockville, MD 20850 
(301) 294-8950 FAX: (301) 294-3007 
Bill Forrestel 

1055 Piro SI.. Hrr ki illr. Mil 2OS5O 
PH. 1301 I 294-8SS0 PAX <301 > 204 3007 

RF+ Microwave Filtern. Multiplexers, and Integrated 
Subassemblies DC to 40 GHZ 
• Miniature • Mn rostrip • !.( • Coaxial • Win cguid,- • 
• Suspended Substrate • ( 'ombline • Interdigital • 

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) 730-1622 
William Patton 

FEI Microwave, Inc. 
A SUBSIDIARY OF FREQUENCY ELECTRONICS INC 

FERRETEC, INC. 
47697 Westinghouse Drive 
Fremont, CA 94539-7474 
(415) 226-1216 FAX: (415) 651-8771 
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 
(508) 250-1673 FAX: (508) 256-4678 
Aldo Elicone 

FERRO ECA ELECTRONICS 
P.O. Box 8305, 3130 W. 22nd St. 
Erie, PA 16505 
Marketing Manager 
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FERRONICS INC. 
45 O’Connor Rd. 
Fairport, NY 14450 
(716) 388-1020 FAX: (716) 388-0036 
Marianne Schrom 

FG ENGINEERING CO. 
BOX 476 
Fredonia, AZ 86022 
(602) 643-7375 
Fred Griswold 

FILCOILCO., INC. 
800 Axinn Ave. 
Garden City, NY 11530 
(516) 228-9445 FAX: (516) 228-9064 
Raymond Ferguson 

FILTER CONCEPTS INC. 
2624 S. Rousselle St. 
Santa Ana, CA 92707 
(714) 545-7003 FAX: (714) 545-4607 
Les Edelberg 

FILTRON CO. INC. 
148 Sweet Hollow Rd. 
Old Bethsage, NY 11804 
(516) 752-1144 FAX: (516) 752-0905 
R. Michelson 

FISCHER CONNECTORS, INC. 
28245 Avenue Crocker #210 
Valencia, CA 91355 
(805) 295-0600 FAX: (805) 295-0090 
Ivan Kruglak 

FISCHER CUSTOM COMMUNICATIONS, INC. 
3121 W. 139th St., Unit F 
Hawthorne, CA 90250 
(213) 644-0728 FAX: (213) 644-2452 
Virginia Fischer 

FLAM & RUSSELL, INC. 
P.O. Box 444 
Horsham, PA 19044 
(215) 674-5100 
Rick Hartman 

FLEXCO MICROWAVE, INC. 
P.O. Box 174 Karrville Rd. 
Port Murray, NJ 07865 
(708) 689-3020 FAX: (708) 689-6851 
Wm. F. Bange X21/Allyn Jones X36 

FLEXCON CO., INC. 
Flexcon Industrial Park 
Spencer, MA 01562 
(508) 885-8272 FAX: (508) 885-8400 
Christine LaPalme 

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 4297 
Timoniumk, MD 21093-7249 
Wilhelm Mintscheff 

FOTEC. INC. 
529 Main St./Schrafft Center 
Boston, MA 02129 
(800) 537-8254 FAX: (617) 241-8616 
William B. ‘Bill’ Pierce, Sales Manager 

FOTOFABRICATION CORP. 
3758 Belmont 
Chicago, IL 60618 
(312) 463-621 1 FAX: (312) 463-3387 
Barry Siegel 

FOX ELECTRONICS 
5570 Enterprise Parkway 
Ft. Myers, FL 33905 
(813) 693-0099 FAX: (813) 693-1554 
Janice Moran 

FOX INDUSTRIES 
11655 N. Cavecreek Rd. 
Phoenix, AZ 85020 
(602) 870-3142 
Larry Socazia 

FREDERICK COMPONENTS 
20806 Plummer St. 
Chatsworth, CA 931 11 
Cathy Carey 

FREQUENCY AND TIME SYSTEMS, INC. 
34 Tozer Rd. 
Beverly, MA 01915-5510 
(508) 927-8220 FAX: (508) 927-4099 
Robert E. Murphy 

FREQUENCY ELECTRONICS 
55 Charles Lindburg Blvd. 
Mitchellfield, NY 11553 
(516) 794-4500 FAX: (516) 794-4340 
Gene Kushner 

FREQUENCY SOURCES, INC. 
16 Maple Rd. 
Chelmsford. MA 01824 
(508) 256-4113 FAX: (508) 256-8920 
Duke Brown 

FROST & SULLIVAN, INC. 
106 Fulton St. 
New York, NY 10038 
(212) 233-1080 
Susan Keegan 

FTS/AUSTRON 
P.O. Box 14766 
Austin, TX 78761-4766 
(512)251-2341 FAX: (512) 351-9685 
Mike McNamara 

FUJITSU MICROELECTRONICS 
3320 Scott Blvd. 
Santa Clara, CA 95054-3197 
(408) 562-1550 FAX: (408) 727-3194 
Neil Corpron 

FUJITSU MICROELECTRONICS. Integrated Cir¬ 
cuits Div. 
3545 N. First St. 
San Jose, CA 951 34-1804 
(800) 642-7616 FAX: (408) 432-9044 
Product Information 

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 Blvd. 
Camarillo, CA 93010 
(805) 484-0543 
Mike Van Brunt 

G.C. ELECTRONICS CO. 
1801 Morgan St. 
Rockford. IL 61 102 
(815) 968-9661 FAX: (815) 968-9731 
Jeff Champion 

GAMMA MICROWAVE 
130 C. Knowles Dr 
Los Gatos, CA 95030 
Tom Birks 

GAMMA-F CORP. 
3051 Fujita St. 
Torrance, CA 90505 
(213) 539-6704 FAX: (213) 539-7463 
Fern Hendrickson, Manfred Stupnik, Gary Peale 

GAZELLE MICROCIRCUITS, INC. 
2300 Owen St. 
Santa Clara, CA 95054 
(408) 982-0900 FAX: (408) 982-0222 
Robert Gunn 

GE CERAMICS 
51 1 Manufacturer’s Rd. 
Chattanooga, TN 37405 
Rich Henning 

GE SILICONES 
260 Hudson River Rd 
Waterford, NY 12188 
(800) 255-8886 
Randy Putnam 

GEC-MARCONI MATERIALS TECHNOLOGY, LTD. 
9630 Ridgehaven Ct. 
San Diego, CA 92123 
(619) 571-7724 FAX: (619) 571-0196 
Daniel W. Wrappe 

GENERAL ELECTRIC MW SUBSYSTEMS 
French Rd.. MD 210 
Utica, NY 13503 
(315) 793-7708 
Judy Clark 

GENERAL MICROCIRCUITS CORP. 
780 Boston Rd. 
Billerica, MA 01821 
(508) 663-9101 FAX: (508) 663-9132 
Michael Leon 

GENERAL MICROWAVE CORP. 
5500 New Horizons Blvd. 
Amityville, NY 11701 
(516) 226-8900 FAX: (516) 226-8966 
Art Caggiano 

GENERAL SEMICONDUCTOR INC. 
2001 W. 10th PI. 
Tempe. AZ 85281 
Kevin Daugherty 
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GENERAL SERVICES ENGINEERING, INC. 
9729 Philadelphia Rd. 
Baltimore. MD 21237 
(301) 574-5525 FAX: (301) 574-5907 
Michael Davis 

GENERAL TRANSISTOR CORP. 
216 W Florence Ave. 
Inglewood. CA 90301 
(213) 673-8422 FAX. (213) 672-2905 
Al Barrios 

GENISCO TECHNOLOGY CORP. 
1657 Pacific Rim Court 
San Diego, CA 92173 
(619) 661-5100 FAX: (619) 661-5120 
Dick Guerena 

GENNUM CORPORATION 
P.O.Box 489, Stn A 
Burlington. Ontario, Canada L7R 3Y3 
(416) 632-2996 FAX: (416) 632-2055 
Michael Yaw 

GENSTAR RENTAL ELECTRONICS, INC. 
6307 DeSoto Ave., Ste. J 
Woodland Hills, CA 91367 
(818) 887-4000 FAX: (818) 715-9249 
Marketing Manager 

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 

GILBERT ENGINEERING 
P O. 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 
(908) 370-9100 FAX: (908) 370-7107 
DEAN INMAN 

GLASTEEL INDUSTRIAL LAMINATES 
P.O. Box 910 
Collierville. TN 38027 
(901) 853-5070 FAX: (901 ) 853-8664 
Curt Zimmerman 

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 FAX: (203) 468-0060 
Rachael Fernicola 

GOGUEN INDUSTRIES, INC. 
7856 Goguen Drive 
Liverpool, NY 13090-2588 
(315) 652-5689 FAX: (315) 622-1040 
Bob Darrow 

GRAYHILL INC. 
561 Hillgrove Ave., P.O. Box 10373 
LaGrange, IL 60525 
(708) 354-1040 FAX: (708) 354-2820 
Dick Neumann, Brian May 

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 FAX: (717) 790-9509 
Phil Myers, Kathleen Derrick 

GRID SOFTWARE CORP. 
P.O. Box 20070 
Bloomington, MN 55420 
Marketing Manager 

GROUP J INC. 
19730 Ventura Blvd., Ste.25 
Woodland Hills. CA 91364 
(818) 347-5505 FAX: (818) 347-6286 
Dick Jaffe 

GTE CONNECTOR PRODUCTS 
Rd. 2 Box 29 
Titusville, PA 16354 
Paul Winklebleck 

GUIDE TECHNOLOGY CORP. 
1940 Fallen Leaf Lane 
Los Altos, CA 94024 
(800) 288-4843 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. 
612 E Lake Street 
Lake Mills, Wl 53551-1798 
(414) 648-3000 FAX: (414) 648-3001 
Scott Ferguson 

HARBOUR INDUSTRIES. INC. 
P.O. Box 188 Rte. 7 
Shelburne, VT 05482 
(802) 985-331 1 FAX: (802) 985-9534 
Peter Kenny 

HARMON ELECTRONICS. INC. 
515 N. Main St. 
Warrensburg, MO 64093 
(816) 747-2236 
Lloyd Kaiser 

HARRIS CORP. FARINON COMPONENTS OP¬ 
ERATION 
1000 Varian St. 
San Carlos, CA 94070 
(415) 594-3600 FAX: (415) 594-3512 
Charles Salsberry 

HARRIS MICROWAVE SEMICONDUCTOR 
1530 McCarthy Blvd. 
Milpitas, CA 95035 
(408) 433-2222 FAX: (408) 432-3268 

HARRIS RF COMMUNICATIONS 
1680 University Ave. 
Rochester, NY 14610-1839 
(71 6) 244-5830 FAX: (71 6) 244-291 7 
John Walker 

HARRIS SEMICONDUCTOR 
P.O. Box 883 
Melbourne. FL 32902 
(407) 724-3704 FAX: (407) 724-3937 
Linda H. LaCosta 

HAVERHILL CABLE & MFG CORP. 
241 Winter St. 
Haverhill, MA 01830 
(508) 372-6386 FAX: (508) 373-8024 
Thomas Kneeland. David Kneeland 

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 
516-262-8082 FAX: 516-262-8053 
Paul Schubert 

HDS, INC. 
12310 Pinecrest Rd. 
Reston, VA 22190 
(703) 620-6200 FAX: (703) 620-3169 
Sales 

HELPER INSTRUMENTS CO. 
131 Tomahawk Dr. 
Indian Harbour Beach, FL 32937 
(305) 777-1440 
W. Detwiler 

HENRY RADIO INC. 
2050 S. Bundy Dr. 
Los Angeles. CA 90025 
(213)820-1234 
Ted Shannon 

HEROTEK INC. 
222 N. Wolfe Rd. 
Sunnyvale, CA 94086 
(408) 730-1702 FAX: (408) 730-4015 
Pat Lau 

HEROTEK, INC. comb (harmonic. 

HtROT IK INC 222 N Road • SunnyvNa. CA 0400« 
Talapbon. <4001 720 1702 • Tala* 500407 a Fa* 1400t 730 4015 

Limiter« Amplifiers Comb Generators PIN Switches 
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HEWLETT-PACKARD 
5301 Stevens Creek Blvd. 
Santa Clara, CA 95052-8059 
(408) 246-4300 
Marketing Manager 

HEWLETT-PACKARD CO. 
3000 Hanover St. 
Palo Alto, CA 94304 
(415) 857-3977 FAX: (415) 857-3554 
Mike Arnold 

HEWLETT-PACKARD CO., COMPONENTS 
370 W. Trimble Rd. 
San Jose, CA 95131 
(408) 435-7400 
Marti Rimbault 

HEWLETT-PACKARD, MICROWAVE SEMICON¬ 
DUCTOR DIV. 
350 W. Trimble Rd. 
San Jose, CA 951 31-1096 
(408) 435-4264 
Vicki Metsers 

HEXACON ELECTRIC CO. 
161 W. Clay Ave. 
Roselle Park, NJ 07204 
(908) 245-6200 FAX: (908) 245-6176 
Nick Rusignuolo 

Hl-Q CRYSTALS DIV. 
311 N. Lindenwood Dr. 
Olathe, KS 66062 
(913) 764-6400 FAX: (913) 764-6409 
Abdul Ghafoor 

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, Wl 53012 
(414) 375-0172 FAX: (414) 375-0173 
Ron Nielsen 

HOFFMAN ENGINEERING CO. 
900 Ehlen Dr. 
Anoka, MN 55303 
(612) 421-2240 FAX: (612) 421-1556 
Lisa Geurkink 

HOKURIKU USA LTD. 
8145 River Drive 
Morton Grove, IL 60053 
Steven Uslander 

HOLADAY INDUSTRIES, INC. 
14825 Martin Dr. 
Eden Prairie, MN 55344 
(612) 934-4920 FAX: (612) 934-3604 
Burton Gran, David Baron 

HOPKINS ENGINEERING CO. 
12900 Foothill Blvd. 
San Fernando, CA 91342 
(818) 361-8691 FAX: (818) 361-7409 
Maureen Safford 

HOWARD SAMS CO. 
2647 Waterfront Parkway East Dr. 
Indianapolis, IN 46214-2012 
(317) 298-5457 FAX: (317) 298-5604 
Jim Surface 

HOWELL LABORATORIES, INC. 
108 Harrison Road 
Bridgton, ME 04009 
(207) 64-33271 FAX: (207) 647-8273 
Charles Peabody 

HUBER &SUHNER INC. 
One Allen Martin Drive 
Essex, VT 05451 
(802) 878-0555 FAX: (802) 878-9880 
Bill Matusz 

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., 
ELECTRON DYNAMICS DIV. 
3110 W. Lomita Blvd. 
Torrance, CA 90505 
(213) 517-6400 FAX: (213) 517-7665 
A.L. (Sandy) Edberg, Sales Manager 

HY-Q INTERNATIONAL (USA), INC. 
1438 Cox Avenue 
Erlanger, KY41018 
(606) 283-5000 FAX: (606) 283-0883 
Gary Mullikin 

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 FAX: (913) 764-6409 
Abdul Ghafoor 

HYPRES INC. 
500 Executive Blvd. 
Elmsford, NY 10523 
(800) 553-0522 
Suzanne McBride 

HYTEK MICROSYSTEMS INC. 
400 Hot Springs Road 
Carson City, NV 89706 
Carolyn Grabski 

I 
I L C DATA DEVICE CORP. 
105 Wilbur Place 
Bohemia, NY 11716-2482 
(516) 567-5600 FAX: (516) 567-7358 
Pat Murtagh 

I R CINC. 
PO Box 1860 
Boone, NC 28607 
(704) 264-8861 FAX: (704) 264-8865 
Lowell Cooke 

I T S ELECTRONICS fl 
200 Edgeley Blvd. Unit 24 
Concord. ON L4K 3Y8 fl 
(416) 660-0405 FAX: (416) 660-0406 fl 
Brian Dell |fl 

IBEX GROUP INC. fl 
5 Columbia Road fl 
Somerville, NJ 08876 ^B 
David Seabury ^B 
IFR SYSTEMS, INC. fl 
10200 W York St. fl 
Wichita, KS 67215 fl 
(316) 522-4981 FAX: (316) 524-2623 fl 
Tom Dideum 

IKOS SYSTEMS INC. fl 
145 N. Wolfe Road fl 
Sunnyvale, CA 94086 fl 
Barbara Booth Cheung ■■ 

ILLINOIS CAPACITOR INC. fl 
3757 W. Touhy fl 
Lincolnwood, IL 60645 ^B 
(708) 675-1 760 FAX: (708) 673-2850 fl 
Al Cooper fl 

IMPELLIMAX fl 
17 Otterson St. fl 
Nashua, NH 03060 fl 
(603) 886-9569 FAX: (603) 886-4901 fl 
Phil Cassista 

INGSOFT LIMITED fl 
213 Dunview Ave Bp 
Willowdale, Ontario, CANADA M2N 4H9 Kf ' 
(416) 730-961 1 FAX: (416) 733-3884 fl 
Zelko Jagaric 

INJECTORALL ELECTRONICS S' 
110 Keyland Ct. K 
Bohemia, NY 11716-2620 » 
(516) 563-3388 FAX: (516) 563-3389 fl 
Milton Friedman 99 
INLINE COMPONENTS, INC. fl 
Box 19553-113 fl 
Irvine. CA 92713 98 
(714) 720-8159 FAX: (714) 854-2154 fl 
Wes Olson fl 

INMAC fl 
2465 Augustine Dr. ■HB 
Santa Clara. CA 95052 
(408) 727-1970 FAX: (408) 727-4131 fl 
Sue Specker 

INMET CORP. fl 
300 Dino Dr. HH 
Ann Arbor. Ml 48103 3S 
(313) 426-5553 FAX: (31 3) 426-5557 fl 
Egon Seitter fig 

CORPORATION 

INNOVATIVE FREQUENCY CONTROL PROD¬ 
UCTS, INC. 
PO Box 300 
Plainfield, PA 17081 
(717) 258-5425 FAX: (717) 258-5840 
David E. Smith, John Kent 
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INNOVATIVE MEASUREMENT SOL. 
1775 The Exchange #540 
Atlanta. GA 30339 
Tim Semones 

INNOWAVE 
15555 Concord Cir. 
Morgan Hill, CA 95037 
(408) 779-1529 FAX: (408) 779-1501 
Robert G. Barbaria 

INSTANT BOARD CIRCUITS, CORP. 
20A Pamaron Way 
Novato. CA 94949 
(415) 883-1717 FAX: (415) 883-2626 
Susanne U. Martens 

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 

® INSTRUMENTS 
FOR INDUSTRY, INC. 
731 Union Parkwoy. 
Ronkonkoma, NY 11779 • (516) 467-8400 

EmissionsSusceptibllity Amplifiers and Test Systems 

INSULATED WIRE INC. 
2065 Smithtown Ave. 
Ronkonkoma. NY 11779 
(516) 981-7424 
JoAnn Crane 

INTECH INC. 
2270 Martin Avenue 
Santa Clara, CA 95050 
(408) 727-0500 FAX: (408) 748-9489 
Mike Sullivan 

INTEGRATED MICROWAVE CORPORATION 
3422 Tripp Ct. 
San Diego, CA 92121 
(619) 259-2600 FAX: (619) 755-8679 
Dennis Clark 

INTEGRATED MICR( AWE 

INTER-CONTINENTAL MICROWAVE 
1515 Wyatt Drive 
Santa Clara, CA 95054 
John Tatum 

INTER-LOGIC SYSTEMS 
7201-E Garden Grove Blvd. 
Garden Grove, CA 92641 
(714) 891-4456 FAX: (714) 892-9767 
John Logan 

28 

INTERAD LTD. 
7808 Cessna Ave 
Gaithersburg, MD 20879 
(301) 948-1626 FAX: (301) 977-7559 
Mary Johnson 

INTERCONNECTION PRODUCTS, INC 
2601 S. Garnsey St. 
Santa Ana, CA 92707 
(800) 752-0081 FAX: (714) 556-3853 
R. Dacey 

INTERFERENCE CONTROL TECHNOLOGIES, 
INC. 
P.O.Box D 
Gainesville, VA 22065 
(703) 347-0030 FAX. (703) 347-5813 
Walter Loope 

INTERNATIONAL COMPLIANCE CORP. 
812 Office Park Circle, Suite 105 
Lewisville, TX 75057 
(214) 221-7071 FAX: (214) 221-2637 
Kurt B. Fischer 

INTERNATIONAL CRYSTAL MANUFACTURING 
CO., INC. 
PO Box 26330 
Oklahoma City, OK 73126-0330 
(800) 426-9825 FAX: (800) 322-9426 
Sherri Smith 

INTERNATIONAL MANUFACTURING SERVICES, 
INC. (IMS) 
50 Schoolhouse Ln. 
Portsmouth, RI 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 
Marketing Manager 

INTERNATIONAL SENSOR SYSTEMS, INC. 
Box 345 Industrial Park 
Aurora, NE 68818 
(402) 694-61 11 FAX: (402) 694-6180 
Wayne Roblee 

INTUSOFT 
222 West 6th Street, Suite 107 
San Pedro, CA 90731 
(213) 833-0710 FAX: (213) 833-9658 
Charles Hymowitz 

ION BEAM MILLING. INC. 
1000 E. Industrial Park Dr. 
Manchester, NH 03103 
(603) 644-2326 FAX: (603) 647-6889 
Robert Quagan 

IRIDIAN MICROWAVE CORP. 
4371 Park Fortuna 
Calabasas, CA 91302-1714 
George Archuleta 

ISKRA ELECTRONICS, INC. 
155 Dupont St. 
Plainview, NY 11803 
(516) 349-0222 FAX: (516) 349-7642 
Debbie Gremito 

ISOLATION DESIGN 
157-A San Lazaro Ave 
Sunnyvale, CA 94086 
(408) 746-0114 FAX: (408) 730-4674 
Joe Bianco 

ISOTRONICS 
Industrial Park 
New Bedford. MA 02754 
(508) 998-2000 FAX: (508) 998-2835 
Richard Koepke 

ITC SYSTEMS INC. 
P.O. Box 23059, 813 E. Anapamy St. 2C 
Santa Barbara, CA 93121 
Werner Schulz 

ITM SYSTEMS INC. 
2901 Murphy Creek Road 
Grants Pass, OR 97527 
(503) 862-2622 
Walter I. Berg 

ITT CANNON/SEALECTRO 
585 E. Main St. 
New Britain. CT 06051 
(203) 223-2700 FAX: (203) 225-2781 
K. M. McLaughlin 

ITT COMPONENTS 
5 Jenner St. 
Irvine, CA 92718 
(714) 727-3001 FAX: (714) 727-2109 
James Harrison 

ITT DEFENSE 
7670 Enon Dr. 
Roanoke, VA 24019 
(703) 563-8600 FAX: (703) 563-8696 
Bert Schmitz 

ITT POMONA ELECTRONICS 
1500 E. Ninth Street 
Pomona, CA 91766 
(714) 623-3463 FAX: (714) 629-3317 
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 AMERICA, INC. 
430 Commerce Blvd. 
Carlstadt, NJ 07072 
(201) 935-5220 FAX: (201) 935-2075 
Tatsumi Suzuki 

JABIL CIRCUITS WEST 
2220 Lundy Ave. 
San Jose. CA 95134 
(408)943-0196 
Ray U’Ren 

JAMES MILLEN ELECTRONICS 
P.O.Box 4215 
Andover, MA 01810 
(508) 475-7831 FAX: (508) 474-8949 
Ralph Jannini 

JANEL LABORATORIES, INC. 
33890 Eastgate Cir. 
Corvallis, OR 97333 
(503) 757-1134 FAX: (503) 757-7415 
Steve Blum 
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JCA TECHNOLOGY INC. 
3529 Old Conejo Rd., Ste. 118 
Newbury Park, CA 91320 
(805) 498-6794 
Dave Biddle 

JDV ENGINEERING CO. 
2-05 Banta Place 
Fairlawn, NJ 07410 
(201) 796-1720 FAX: (201) 796-9399 
Eva Dvorak 

JETTRON PRODUCTS, INC. 
56 Rte. 10, P.O. Box 337 
E. Hanover, NJ 07936 
(201) 887-0571 FAX: (201) 887-4182 
Ben Latawiec 

JFW INDUSTRIES, INC. 
5134 Commerce Square Dr. 
Indianapolis. IN 46237 
(317) 887-1340 FAX: (317) 881-6790 
Carrie Glover 

JMA/APPLIED SPECTRUM RESEARCH 
2975 Valmont Road #100 
Boulder, CO 80301 
(303) 444-4871 FAX: (303) 444-4872 
John Murray 

JMK, INC. 
15 Caldwell Dr. 
Amherst, NH 03031 
(603) 886-4100 FAX: (603) 886-4115 
Donna Dickenson 

JOA 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 Fagerlund 

JOHN FLUKE MFG. CO. INC. 
P.O. Box 9090 
Everett, WA 98206 
(800) 443-5853 FAX: (206) 356-5116 
Debby Coyne 

JOSEPH ELECTRONICS INC. 
8830 N. Milwaukee Ave 
Niles, IL 60648 
(312) 297-4200 FAX: (312) 297-6923 
Faye Campbell 

JPS COMMUNICATIONS INC. 
5516 Old Wake Forest Rd , P.O. Box 97757 
Raleigh. NC 27624-7757 
Donald Scott 

K C K AMERICA INC./ MITSUBISHI 
930 E. Remington Rd. 
Schaumburg. IL 60173 
(708) 884-8688 FAX: (708) 884-9327 
K. G. Such 

K S ELECTRONICS 
16406 N. Cavecreek Road #5 
Phoenix, AZ 85032 
(602) 971-3301 FAX: (602) 971-3301 
Kirti Shah 

K-W MANUFACTURING CO. INC. 
Box 508 
Prague, OK 74864 
(405) 567-2284 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 FAX: (206) 486-9657 
Jeannie Olson 

PF PCMfP AMXftPS 

KALMUS INOINÍHHNG INTtPNATKFNAL. LTD. 
21820 87THSEWXDIFMU.E WA98072 USA 

TELEPHONE 206/4859000 TELEX24-7028 FAX ¡2061486 9657 

K 
K & L MICROWAVE, INC. 
408 Coles Circle 
Salisbury, MD 21801 
(301) 749-2424 FAX: (301) 749-5725 
Jim Price 

KAMAN INSTRUMENTATION CORP. 
1500 Garden of the Gods Rd. 
Colorado Springs, CO 80907 
(719) 599-1873 FAX: (719) 599-1823 
Steve Perry 

KAPTRON INC. 
2525 Bayshore Road 
Palo Alto. CA 94303 
(415)493-8008 FAX: (415) 493-8324 
Tracey Hebert, Eldad Matityahu 

KASK LABS 
2651 W. Guadalupe Rd. 
Mesa. AZ 85202 
Fred Kask 

KAY ELEMETRICS CORP. 
12 Maple Avenue P.O Box 2025 
Pine Brook, NJ 07058-2025 
(201) 227-2000 FAX: (201) 227-7760 
Cathy Ditzig 

KDI/TRIANGLE ELECTRONICS, INC. 
60 S. Jefferson Rd. 
Whippany, NJ 07981 
(201) 887-8100 FAX: (201) 884-0445 
Carl Schraufnagl 

KDS AMERICA, A DAISHINKU CORPORATION 
1090 Granada Lane. Ste. 201 
Overland Park, KS 6621 1 
(913) 491-6825 FAX: (913) 491-6812 
Brad Slatten 

KEENE CORP. .LAMINATES DIV. 
199 Amaral St. 
E. Providence. RI 02914 
(401)434-2340 
Ronald Petrick 

KEITHLEY INSTRUMENTS, INC. 
28775 Aurora Rd. 
Cleveland, OH 44139-1891 
(216) 248-0400 FAX: (216) 248-6168 
Tom Brick 

KELTEC FLORIDA, INC. 
P.O. Box 2917 
Ft Walton Beach, FL 32549 
(904) 244-0043 FAX: (904) 664-0546 
Abe Rampurawala, Mark Yount 

KEMTRON CIRCUITS & ELECTRONICS CORP. 
110S. Long Beach Rd 
Rockville Centre, NY 11570 
(516) 766-2772 
Walter Carlock 

KEPCO INC. 
131-38 Sanford Ave. 
Flushing, NY 11352 
(718) 461-7000 FAX: (718) 767-1102 
Paul Birman 

KEPRO CIRCUIT SYSTEMS, INC. 
630 Axminister Dr. 
Fenton, MO 63026-2992 
(800) 325-3878 FAX: (314) 343-0668 
Christopher Williams 

KERN ENGR&MFG CO. 
1146 E. Ash Ave. 
Fullerton, CA 92631 
(714) 879-2055 FAX: (714) 447-4242 
Jean Hogan 

KEY POLYMER CORP. 
Lawrence Industrial Park 
Lawrence. MA 01842 
David Marshall 

KEYSTONE METAL PRODUCTS. INC. 
2711 N. California St. 
Burbank, CA 91504 
(818) 846-9210 FAX: (818) 567-0283 
R. Baroda 

KEYTEK INSTRUMENT CORP. 
260 Fordham Rd. 
Wilmington, MA 01887 
(508) 658-0880 FAX: (508) 657-4803 
Michael Hopkins 

KIKUSUI INTL CORP. 
10601 Mariner Ave. 
Torrance, CA 90503 
(213) 371-4662 
Tom Haygarth 

KILO TEC 
PO Box 10 
Oak View, CA 93022-1001 
(805) 646-9645 FAX: (805) 646-9645 
Sales 

KILOVAC CORP. 
P.O. Box 4422 
Santa Barbara, CA 93140-4422 
(805) 684-4560 FAX: (805) 684-9679 
Patrick McPherson 
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KINGS ELECTRONICS CO. INC. 
40 Marbledale Rd. 
Tuckahoe. NY 10707 
(914) 793-5000 FAX: (914) 793-5092 
Henry Pessah 

KIRKHILL RUBBER CO. 
300 E. Cypress 
Brea, CA 92621 
(714) 529-4901 
L. Billeaudeaux 

KNOX SEMICONDUCTOR, INC. 
PO BOX 609 
Rockport. ME 04856 
207-236-6076 FAX: 207-236-9558 
Bill Gilbert 

KOLINKER INDUSTRIAL EQUIP. LTD. 
Unit 1105, 11-F Golden Ind. Bldg., 16-26 Kwai Tak 
Street 
Kwai Chung NT, Hong Kong 
852-4287183 FAX: 852-4891 137 
Arthur Lee 

KROHN-HITE CORP. 
255 Bodwell St. 
Avon, MA 
(508) 580-1660 FAX: (508) 583-8989 
Dick Haddad, Joe Inglis 

L.E.A. DYNATECH, INC. 
6520 Harney Road 
Tampa, FL 33610 
(813) 621-1324 FAX: (813) 621-8980 
Robert J. Stanger 

LAMBDA ELECTRONICS, INC. 
515 Broad Hollow Rd. 
Melville, NY 11747-0519 
(516) 694-4200 
Lisa Waterman 

LARK ENGINEERING CO., DIV. OF BAIER & 
BAIER INC. 
27151 Calle Delgado 
San Juan, CA 92675 
(714) 240-1233 FAX: (714) 240-7910 
Fred Baier 

LARSEN ELECTRONICS, INC. 
P.O. Box 1799 
Vancouver, WA 98668 
(206) 944-7551 FAX: (206) 944-7556 
Tyler Bryant 

LASER DIODE INC. 
1130 Somerset St. 
New Brunswick, NJ 08901 
(201) 249-7000 FAX: (201) 249-9165 
Karen Kinsman 

KRYSTINELCORP. 
126 Pennsylvania Ave. 
Paterson, NJ 07509 
(201) 345-8900 FAX: (201) 345-1 172 
Elaine Auerbach 

KRYTAR 
1292 Anvillwood Court 
Sunnyvale, CA 94089 
(408) 734-5999 FAX: (408) 734-3017 
Corrine Williford 

KVG NORTH AMERICA, INC. 
2240 Woolbright Road. Suite 320 
Boynton Beach, FL 33426-6325 
(407) 734-9007 FAX: (407) 734-9008 
Werner Mueller 

KW MICROWAVE CORPORATION 
5855-B Oberlin 
San Diego, CA 92121 
(619) 552-0200 FAX: (619) 552-021 1 
Doug Hartje, VP Marketing/Sales 

KYOCERA AMERICA, INC. 
861 1 Balboa Ave. 
San Diego, CA 92123 
(619) 576-2600 FAX: (619) 569-9412 
Allan Buck, Product Manager 

L & M ENGINEERING SOUTH 
8939 S. Sepulveda Blvd., Ste. 104 
Los Angeles, CA 90045 
(213) 417-3044 FAX: (213) 417-3470 
Bill Heeter 

L.C.R. ELECTRONICS, INC. 
9 South Forest Avenue 
Norristown, PA 19401 
(215) 278-0840 FAX: (215) 278-0935 
Frank P. Dolce 

LCF ENTERPRISES 
651 Via Alondra #710 
Camarillo, CA 93012 
(805) 388-8454 FAX: (805) 389-5393 
Lorna Finman 

LEADER INSTRUMENTS CORP. 
380 Oser Ave. 
Hauppauge, NY 11788 
(516) 231-6900 FAX: (516) 231-5295 
Joe Fisher 

LEASAMETRIC, INC. 
11 64 Triton Dr. 
Foster City, CA 94404 
(800) 553-2255 FAX: (415) 341-2651 
Rick Worth 

LEBOW CO. 
5960 Mandarin Ave. 
Goleta, CA 93117 
(805) 964-71 17 FAX: (805) 964-71 17 
Karolina Garrett 

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 9001 6 
(213) 870-9383 FAX: (213) 870-0828 
Janet Nichols 

LECTRONIC RESEARCH LABS 
1423 Ferry Ave. 
Camden, NJ 08104 
(609) 541-4200 FAX: (609) 541-7852 
Ray Van Orden 

LIBERTY LABORATORIES,INC. 
P.O. Box 8268 
Cedar Rapids, IA 52408 
(319) 390-3646 FAX: (319) 390-3802 
Mike Howard 

LINDGREN R.F. ENCLOSURES INC. 
400 High Grove Blvd. 
Glendale Heights, IL 60139 
(708) 307-7200 FAX: (708) 307-7571 
William Curran, Jr. 

LITTON AIRTRON 
200 E. Hanover Avenue 
Morris Plains, NJ 07950 
(201) 539-5500 FAX: (201) 539-5548 
Ben Sellitto 

LITTON SOLID STATE DIVISION 
3251 Olcott Street 
Santa Clara, CA 95054-3095 
(408) 988-1331 FAX: (408) 970-9950 
Debbie LeBaker 

LITTON SYSTEMS. INC. ELECTRON DEVICES 
960 Industrial Rd. 
San Carlos, CA 94070 
(415) 591-8411 
Kelly Dierker 

LIXI, INC. 
1438 Brook Dr. 
Downers Grove, IL 60515 
(708) 620-4646 FAX: (708) 620-7276 
Andy Xydakis 

LMB/HEEGER, INC. 
6400 Fleet Street 
Commerce, CA 90040 
(213) 728-5108 FAX: (213) 728-4740 
Robert Heeger 

LNR COMMUNICATIONS, INC. 
180 Marcus Blvd. 
Hauppauge, NY 11788 
(516)273-7111 FAX: (516)273-7119 
K.J.Robinson 

LOCKHEED-SANDERS, INC. 
95 Canal St. NCA1-6268 
Nashua, NH 03060-2004 
(603) 885-3605 FAX: (603) 585-2919 
Richard Bossart 

LOCUS INC. 
P.O. Box 740 
State College, PA 16801 
(814) 466-6275 
Larry Reilly 

LODESTONE PACIFIC 
4065 E. La Palma, Bldg. G 
Anaheim, CA 92807 
(714) 630-1343 FAX: (714) 630-8480 
Richard Barden 

LOG TECH, INC. 
3529 Old Conejo Rd , Ste. 123 
Newbury Park, CA 91320 
(805) 499-6462 FAX: (818) 889-5605 
Calvin Henry 

LOGIMETRICS, INC. 
121-03 Dupont St. 
Plainview, NY 11803 
(516) 349-1700 FAX: (516) 349-8552 
Eugene Blum 
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LORAL MICROWAVE/WAVECOM 
9036 Winnetka Ave. 
Northridge, CA 91324 
(818) 882-3010 FAX: (818) 709-8204 
Nancy Renfrow 

LDRAL 
Microwave - FSI 

Microwave-Narda 
Microwave - Narda West 
Microwave-Wavecom 

LORCH ELECTRONICS DIV. OF VERNITRON 
CORP. 
2801 72nd Street No. 
St. Petersburg, FL 33710 
(813)347-2181 FAX: (813) 347-3881 
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 01 748 
(508) 435-2400 FAX: (508) 435-2022 
James Dhimos 

LUCAS LEDEX INC. 
801 Scholz Dr., PO Box 427 
Vandalia. OH 45377-0427 
(513) 898-3621 FAX: (513) 898-8624 
Sharon Tecklenburg 

LUCAS WEINSCHELL 
P.O. Box 6001 
Gaithersburg, MD 20884-6001 
(301) 948-3434 FAX: (301) 948-3625 
Curt Crews 

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 

LUCAS ZETA DIVISION, LUCAS AEROSPACE 
COMMUNICATIONS & ELECTRONICS 
281 1 Orchard Parkway 
San Jose, CA 95134 
(408) 434-3600 FAX: (408) 433-0205 
Barbara Dominguez 

LUCAS ZETA, INC. 
281 1 Orchard Parkway 
San Jose, CA 95134 
(408) 434-3600 FAX: (408) 433-0205 
Steve Block 

LUFF RESEARCH 
22 N. Tyson Ave. 
Floral Park, NY 11001 
(516) 358-2880 FAX: (516) 358-2757 
Richard Scheer 

LUNAR INDUSTRIES. INC. 
9353 Activity Road, Suite 1 
San Diego, CA 92126 
(619) 549-9555 FAX: (619) 549-2346 
Alistair MacCabe, Ron Thomas 

M 
M F ELECTRONICS CORP. 
10 Commerce Drive 
New Rochelle, NY 10801 
(914) 576-6570 FAX: (914) 576-6204 
Marty Finkelstein 

M-PULSE MICROWAVE 
576 Charcot Ave. 
San Jose, CA 95131 
(408) 432-1480 FAX: (408) 432-3440 
Ed Pendleton 

M-TRON INDUSTRIES INC. 
P.O. Box 630 
Yankton, SD 57078 
(605) 665-9321 FAX: (605) 665-1709 
Pam Rickenbach 

M.M. NEWMAN CORP. 
P.O. Box 615 
Marblehead, MA 01 945 
(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 ADAMS-RUSSELL, INC. -ANTENNA 
AND MICROWAVE DIVISION 
110 Haverhill Road 
Amesbury, MA 01913 
(508) 388-5210 FAX: (508) 388-9758 
Brenda Wheeler 

M/A-COM CONTROL COMPONENTS DIVISION 
21 Continental Blvd. 
Merrimack, NH 03054-4343 
(603) 424-41 11 FAX: (603) 424-6580 
Sales Department 

M/A-COM GOVERNMENT PRODUCTS, INC. 
10713 Gilroy Rd. 
Hunt Valley, MD 21030 
(301) 771-0077 FAX: (301) 771-6025 
Fred Reynolds 

M/A-COM OMNI SPECTRA 
140 Fourth Avenue 
Waltham, MA 02254-9101 
(617) 890-4750 FAX: (617) 890-2381 

M/A-COM PHI, INC. 
1742 Crenshaw Blvd. 
Torrance, CA 90501 
(213) 320-6160 FAX: (213) 618-9191 
Charlie Hancock, Director of Sales/Marketing 

M/A-COM. INC M 
South Ave NR 
Burlington. MA 01803 MW 
(617) 272-3000 FAX: (617) 221-3124 K| 
Marcia Murray yH 
MAC TECHNOLOGIES W 
3104 Southside Bypass M| 
Klamath Falls. OR 97601 M 
(503) 883-3352 » 
Maria Egbert 

MADE IT ASSOCIATES. INC. 
40 West St. ¡«3 
Lunenburg. MA 01462 9N 
(508) 582-9920 9 
Carol Arnold Be 
MADISON CABLE CORP. S 
125 Goddard Memmorial Dr . Box 3000 SR 
Worcester. MA 01603 SB 
(617)752-7320 S 
Marcia Meinsma 

MAGNAVOX ADVANCED PRODUCTS M 
2829 Maricopa St. 
Torrance. CA 90503-5146 SH 
Theresa Dale 

MAGNECRAFT ELECTRIC CO. SB 
1910 Techny Rd. 
Norhtbrook, IL 60062 
(312)564-8800 «i 
Al Cooper «p 
MAGNETIC RADIATION LABORATORIES, INC. I; 
690 Hilltop Dr. 
Itasca, IL 60143 Hk 
(708) 285-0800 FAX: (708) 285-0807 ■£ 
Ken Phillips Su 
MAGNETIC SHIELD CORP . PERFECTION MICA 
co. K 
740 N Thomas Dr. 
Bensenville. IL 60106 Ha 
(708) 766-7800 FAX: (708) 766-2813 35 
Gerald Sodaro 

MAGNETICS DIVISION OF SPANG & COMPANY «j 
P.O. Box 391 aS 
Butler. PA 16003 18 
(412) 282-8282 FAX : (412) 282-6955 
H. Savisky SB 
MAGNUM MICROWAVE CORP. 
4575 Cushing Parkway 
Fremont, CA 94538 
(415) 657-9898 FAX : (415) 490-335 1 3® 
Harry Fowler 

MAIDA DEVELOPMENT CO. 
20 Libbey St. 
Hampton. VA 23663 Sa 
(804) 723-0785 FAX : (804) 722- 1194 
D. Merritt «j 
MALCO. MICRODOT INC.. CONNECTOR. INTER- H 
CONNECT SYSTEMS DIV. Ol 
201 Progress Dr. 
Montgomeryville. PA 18936 SS 
(215) 699-5373 FAX: (215) 699-5536 
Karl A. Neumuller 

MANAGEMENT RECRUITERS OF BOULDER. INC K 
1401 Walnut Street. Suite 301 
Boulder. CO 80302 ^9 
(303) 447-9900 FAX: (303) 447-9536 
Windy Bradfield 
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HF company index 
MANHATTAN ELEC. CABLE CORP. 
Station Plaza 
Rye, NY 10580 
(914) 967-8000 FAX. (914) 967-1616 
Kristine A. Schrull 

MANIX MFG., INC. 
50 Ash Circle 
Warminster. PA 18974 
(215) 957-6565 FAX: (215) 957-6599 
Daniel D Martin 

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 
Carl Pepple, General Manager 

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 FAX: (213) 391-8926 
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 FAX: (508) 435-5289 
Howard Wolk 

MATRIX CORP. 
1250 Oakmead Pkwy. Ste. 210 
Sunnyvale, CA 94086 
(408) 733-7513 FAX: (408) 733-7250 
John Ocampo, Larry Earl 

MATRIX SYSTEMS CORP. 
5177 N. Douglas Fir Rd . 
Calabasas, CA 91302 
(818) 222-2301 FAX: (818) 222-2304 
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 FAX: (408) 737-7194 
Marei R. Bedwell 

MAXTECH, INC. 
2820 E. College Avenue, Suite G 
State College, PA 16801 
(814) 238-2700 FAX: (814) 238-6589 
Corinne Neeper 

MAXTECH, INC. 
2820 E. College Ave., Suite G 

State College, Pa. 16801 
Telephone:(814)238-27OO 

Fax:(814)238-6589 

■Low NoIm Ampe 
•Power Amplifiers 
•Amplifier Systems 
•Converters 
•RF Quadratures 

MAXWELL LABS 
8888 Balboa Ave 
San Diego, CA 92123-1506 
(619) 576-7545 FAX: (619) 279-1554 
Julia Roth 

MBF MICROWAVE, INC. 
Route 2, Box 252 
Hardy. AK 72542-9531 
(501) 856-2685 FAX: (501) 856-2617 
Stephen or Edward Banel 

MCCOY ELECTRONICS CO. 
P.O. BoxB, 100 Watts St. 
Mt. Holly Springs, PA 17065 
(717) 486-341 1 FAX: (717) 486-5920 
Martin Myers 

MCDONALD ASSOCIATES 
3502 208th PL. NE 
Redmond, WA 98053 
(206) 868-9649 FAX: (206) 868-9659 
John McDonald 

MCH ASSOCIATES 
1466 Oberlin Ave. 
Thousand Oaks, CA 91360 
(805) 495-7005 FAX: (805) 495-7005 
M. C. Horton 

MCL INC. 
501 S. Woodcreek Rd. 
Bolingbrook, IL 60440-4999 
(708) 759-9500 FAX: (708) 759-5018 
Ron Adamson 

MCMURDO CONNECTORS 
P.O. Box 362 
Lexington. MA 02173 
Perry Polling 

MDF PRODUCTS INC. 
7 Johnson Dr 
Danbury, CT 0681 1 
(203) 743-3579 FAX: (203) 744-2704 
M. Defazio 

MEDINA SOFTWARE, INC. 
P.O. Box 521917 
Longwood, FL 32752-1917 
(407)260-1676 
Carmen Medina 

MEGADYNE CORP. 
8718 Arlington Blvd 
Fairfax, VA 22031 
(703) 280-5232 
Karen Kastner 

MEGARATE TEST PRODUCTS 
P.O Box 50938 
Palo Alto, CA 94303 
(415) 424-1724 
Madeline Roegiers 

MERCER ELECTRONICS 
859 Dundee Ave. 
Elgin, IL 60120-3090 
(708) 697-2260 FAX: (708) 697-2272 
Dave Brown 

MERCURY WIRE PRODUCTS INC. 
Mercury Dr. 
Spencer, MA 01562 
(508) 885-6363 FAX: (508) 885-3316 
Richard Roy 

MERET INC. 
1800 Stewart Street 
Santa Monica, CA 90404 
(213) 828-7496 FAX: (213) 828-7567 
Dianne Cawthray 

MERITEC 
1359 W. Jackson St., P.O. Box 8003 
Painesville, OH 44077 
Priscilla Zwolenik 

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 FAX: (201) 565-0531 
Tony Ramsden 

META-SOFTWARE 
1300 White Oaks Road 
Campbell, CA 95008 
Cindi Maciolek 

METELICS CORP. 
975 Stewart Ave. 
Sunnyvale, CA 94086 
(408) 737-8181 FAX: (408) 733-7645 
Jim Godbout 

METHODE ELECTRONICS, INC. 
7444 W. Wilson Avenue 
Chicago, IL 60656-4599 
(708) 867-9600 FAX: (708) 867-9130 
Marketing Manager 

MIC TECHNOLOGY CORPORATION HERMATIC 
PACKAGE DIVISION 
129 Bank Street 
Attleboro. MA 02703 
(508) 222-6925 FAX: (508)222-2489 
Arthur Rice, Capabilities/Marketing Specialist 

MIC TECHNOLOGY CORPORATION MICROWAVE 
CIRCUIT DIVISION 
1910 N. Firman Dr. 
Richardson, TX 75081 
(214) 680-9810 FAX: (214) 437-5135 
David Chapman. Director, Sales and Marketing 

MIC TECHNOLOGY CORPORATION THIN FILM 
DIVISION 
35 Jefferson Avenue 
Pearl River, NY 10965 
(914) 735-4900 FAX: (914) 735-4931 
Dan Mambert, Capabilities/Marketing Specialist 
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MICA MICROWAVE CORP. 
1785 Fox Dr. 
San José, CA 95131 
(408) 437-091 1 FAX: (408) 437-0303 
Fred Mills 

MICON, INC. 
316 East 9th St. 
Owensboro, KS 52301 
(502) 685-6294 FAX: (502) 685-6678 
Mark Stevenson 

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. Ml 49117 
(616) 469-2727 FAX: (616) 469-2742 
Joan Demorrow 

MICRO COAX COMPONENTS, INC. 
Box 420 
Collegeville, PA 19426 
(215) 489-3700 FAX: (215) 489-1103 
Belinda Gleghorn 

MICRO COMMUNICATIONS. INC. 
P.O. Box 4365 
Manchester, NH 03108-4365 
(603) 624-4351 FAX: (603) 624-4822 
Jennie E. Allen 

MICRO CRYSTAL DIV./SMH 
35 E. 21st St. 9th Floor 
New York, NY 10010 
(212) 505-4179 FAX: (212) 505-6787 
Chip Fody 

MICRO HYBRIDS INC. 
2864 Rt. 112 
Medford. NY 11763 
(516) 732-3448 FAX: (516) 732-3393 
Bruce Richardson 

MICRO INSTRUMENT COMPANY 
2250 Micro Place 
Escondido, CA 92029 
(619) 746-2010 FAX: (619) 746-0433 
Ted Nation 

MICRO NETWORKS CO. 
324 Clark St. 
Worcester, MA 01606-1293 
(508) 852-5400 FAX: (508) 852-8456 
Liz Marsolais 

MICRO PRECISION TECH. INC. 
530 Turnpike St. 
N. Andover, MA 01845 
(508) 686-6620 FAX: (508) 689-2261 
Dr. Etang Chen 

MICRO VIDEO INC. 
548 Division St. 
Campbell. CA 95008 
(408) 379-7971 
John Pilger 

MICRODYNE CORP. 
491 Oak Rd. 
Ocala, FL 32672 
904-687-4633 FAX: 904-687-3392 
Sales Department 

MICROFLECT CO., INC. 
3575 25th St. SE / P.O. Box 12985 
Salem, OR 97309-0985 
(503) 363-9267 FAX: (503) 363-4613 
John (Jack) Kranitz 

MICROLAB/FXR 
10 Microlab Rd. 
Livingston, NJ 07039 
(201) 992-7700 FAX: (201) 992-0513 
Edward McDonald 

MICROMATH SCIENTIFIC SOFTWARE 
2469 E. Fort Union Blvd., #200, P.O. Box 21550 
Salt Lake City, UT 84121 
Robin Kemker 

MICROMETALS 
1190 N. Hawk Circle 
Anaheim, CA 92807 
(714) 630-7420 FAX: (714) 630-4562 
Joseph Barbeito 

MICRONETICS INC. 
26 Hampshire Dr. 
Hudson, NH 03051 
(603) 883-2900 FAX: (603) 882-8987 
Peter Gale. Director of Marketing 

MICRONICS TECHNOLOGY 
7 Alexander PI. 
Glen Cove, NY 11542 
(516) 759-5600 FAX: (516) 759-5603 
Philip Basse 

MICRONICS 
TECHNOLOGY INC. 

MICROPHASE 
587 Connecticut Ave. 
Norwalk, CT 06856 
(203) 866-8000 FAX: (203) 866-6727 
Floyd Parin 

MICROSIGNALS, INC. 
38-42 9th St. 
Long Island City, NY 11101 
(718) 937-7955 FAX: (718) 728-9140 
David Hughes 

MICROSONICS INC. 
60 Winter St. 
Weymouth, MA 02188 
(61 7) 337-4200 FAX: (61 7) 337-4208 
Bruce R Baker 

MICROSOURCE INC. 
1269 Corporate Center Pkwy. 
Santa Rosa, CA 95407 
(707) 527-7010 FAX: (707) 527-7176 
Joe Tavormina 

MICROTECH, INC. 
1420 Conchester Hwy. 
Boothwyn, PA 19061 
(215) 459-3566 FAX: (215) 358-4827 
Howard Peterson 

MICROWAVE DESIGN & MFG. (MDM) 
9601 Irondale Ave. 
Chatsworth, CA 91311 
(818) 700-8400 FAX: (818) 700-1938 
Scott T Porter 

MICROWAVE DEVICES, INC. 
399 State St., P.O.Box 552 
Franklin. IN 46131 
(317) 736-8833 FAX: (317) 736-8833 
Ed Hudock 

MICROWAVE DIODE CORP. 
P.O. Box 444 
Greenland, NH 03840 
Dan Shea 

MICROWAVE FILTER CO., INC. 
6743 Kinne St. 
E. Syracuse. NY 13057 
(800) 448-1666 FAX: (315) 463-1467 
Emily Bostick. Exec VP , Director of Sales 

MICROWAVE MODULES & DEVICES 
500 Ellis St. 
Mt. View, CA 94043 
(415) 961-1473 FAX: (415) 961-2358 
Marketing Manager 

MICROWAVE PACKAGING ASSOC. 
281 Knickerbocker Ave. 
Bohemia, NY 11716 
(516) 567-3526 FAX: (516) 567-3541 
Henry Kleitsch 

MICROWAVE POWER 
3350 Scott Blvd. Bldg. 28 
Santa Clara, CA 95054 
(408) 727-6666 FAX: (408) 727-2246 
Franco Sechl 

MICROWAVE PRINTED CIRCUITRY 
81 Old Ferry Rd. 
Lowell, MA 01854 
(508) 452-9061 FAX: (508) 441-0004 
Bob Deitz 

MICROWAVE RESOURCES, INC. 
P.O. Box 1109 
Norcross, GA 30091 
(404) 441-9193 FAX: (404) 449-8236 
Robert Garvey 

MICROWAVE SOFTWARE APPLICATIONS. INC. 
P.O. Box 1736 
Norcross. GA 30091 
(404) 441-9193 FAX: (404) 449-8236 
Robert Garvey 
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MICROWAVE SOLUTIONS INC. 
3200 Highland Ave . Ste. 3A 
National City, CA 91950 
(619) 474-6906 FAX: (619) 474-7003 
Edward Teyssier 

microwave solutions, me. 

(619)474-6906 Look for MSI tn the Data Directory 

MICROWAVE TECHNOLOGY 
4268 Solar Way 
Fremont, CA 94538 
(415) 651-6700 FAX: (415) 651-2208 
Allen E Rosenzweig 

MIDIAN ELECTRONICS 
2302 E. 22nd St. 
Tucson. AZ 85713 
(602) 884-7981 FAX: (602) 884-0422 
Bill Scott 

MIDISCO 
61 Mall Dr. 
Commack, NY 11725 
(516) 543-4774 FAX: (516) 543-4129 
D. Leiman 

MIDWEST COMPONENTS INC. 
1981 Port City Blvd. 
Muskegon, Ml 49443 
(616) 777-2602 
John Saling 

MIDWEST MICROWAVE INC. 
6564 S. State Rd. 
Saline, Ml 48176 
(800) 521-4410 FAX: (313) 429-1415 
Bill Lavery 

MILCOM INTL. 
10891 Capital Avenue 
Garden Grove, CA 92643 
(714) 554-1710 FAX: (714) 554-3090 
Sussanne Torretta 

MILLIMETER WAVE TECHNOLOGY 
1395 Marietta Pkwy., Building 700 
Marietta, GA 30067 
Paul Butler 

MILLITECH CORP. 
P O. Box 109 
S. Deerfield, MA 01373 
(413)665-8551 FAX: (413)665-2536 
Marketing Manager 

MILLIVAC INSTRUMENTS, INC. 
2818 Curry Rd P O Box 997 
Schenectady, NY 12301-0997 
(518) 355-8300 FAX: (518) 356-5161 
Jan B Metzger 

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 
(508) 695-0203 FAX: (508) 695-6076 
Kim Barlow 

MIRAGE SYSTEMS 
537 Lakeside 
Sunnyvale, CA 94086 
(408) 730-3212 FAX: (408) 738-6952 
Roger Druham 

MITEC ELECTRONICS LTD. 
104 Gun Ave. 
Pte. Claire, Quebec, Canada H9R3X3 
(802) 864-0064 FAX: (514) 694-3814 
M. Bentob, J. Robinson 

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 

Your Source For The Widest Selection Of: 
Amplifiers • Mixers • Oscillators 

„^Synthesizers • 1 MHz - 40 GHz 
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FAX: IS16I «36-7430 
TELEX: 6718148 
TEL: (516) 436 7400 

Davids Dr., Hauppauge, NY 11788 

MITSUBISHI ELECTRONICS AMERICA 
1050 E. Arques Ave. 
Sunnyvale, CA 94086 
(408) 730-5900 FAX: (408) 730-4972 
Susan Langfield 

MMIC CAD INC. 
P.O. Box 1568 
Beaverton. OR 97075-1568 
(503) 626-7386 
Warren Wylie 

MOLEX INC. 
2222 Wellington Ct. 
Lisle, IL 60532 
(708) 969-4550 FAX: (708) 969-1352 
Tom Maloney 

MONICOR ELECTRONIC CORP 
2964 NW 60th St. 
Ft. Lauderdale, FL 33309 
(305) 979-1907 FAX: (305) 979-261 1 
Alan Victor 

MORGAN MATROC LTD., UNILATOR DIV. 
Vauxhall Industrial Estate 
Ruabon, Wrexham, Clwyd, U.K., LL14 6HY 
(0978) 810456 FAX: (0978) 824303 
M. Edwards 

MORGAN MATROC. VERNITRON DIVISION 
232 Forbes Rd. 
Bedford, OH 44146-5478 
(216) 232-8600 FAX: (216) 232-8731 
Don Bacso 

MORTON INTERNATIONAL AUTOMOTIVE AND 
INDUSTRIALS FINISHES 
2700 E. 170th St. 
Lansing, IL 60438 
(708) 474-7000 FAX: (708) 868-7487 
M. Reggie Horn 

MOTOROLA BIPOLAR ANALOG IC'S 
2100 E. Elliot Rd. 
Tempe, AZ 85284 
(602) 897-3951 FAX: (602) 897-4193 
Claude Prosnier 

MOTOROLA 

MOTOROLA CERAMIC PRODUCTS 
4800 Alameda Blvd. NE 
Albuquerque, NM 87113 
(505) 822-8801 FAX: (505) 822-8812 
Al Lowenstein 

MOTOROLA RADIUS DIVISION 
1301 E. Algonguin Road 
Schaumburg, IL 60196 
(708) 576-7207 FAX: (708) 538-2753 
Bill Huhn 

MOTOROLA SEMICONDUCTORS 
5005 E. McDowell Rd. 
Phoenix, AZ 85008 
(602) 244-3818 FAX: (602) 244-4597 
Norm Dye 

MOTOROLA, INC., RF DEVICE DIVISION 
325 Maple Avenue 
Torrance, CA 90503 
(213) 783-5700 FAX: (213) 783-5790 
Lisa Horne & Laura Garza 

MOUSER ELECTRONICS 
2401 Hwy. 287 North 
Mansfield, TX 76063 
(800) 346-6873 FAX: (817) 483-0931 
Product Manager 

MOXNESS PRODUCTS, INC. 
1914 Indiana St. 
Racine, Wl 53405 
(414) 554-5050 FAX. (414) 554-2321 
Marketing Manager 

MSE 
4221 E. Raymond St. 
Phoenix, AZ 85040 
(602) 437-9040 FAX: (602) 437-9612 
Bob Mehrmann 

MSI ELECTRONICS, INC. 
34-32 57th St. 
Woodside, NY 11377 
(718) 672-6500 FAX: (718) 397-0972 
L. Rubin 
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MURATA ERIE 
2200 Lake Park Dr. 
Smyrna, GA 30080 
(404) 436-1300 
Rachell Goad 

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. Wovrosh 

NAPTECH 
15465 Hwy. 175, P.O. Box 30 
Cobb, CA 95426 
(707) 928-1961 FAX: (707) 928-1965 
Roger Briggs 

NARDA MICROWAVE CORP. 
435 Moreland Rd. 
Hauppauge, NY 11788 
(516) 231-1700 FAX: (516) 231-17100 
John Coppola 

NATEL ENGINEERING CO., INC. 
4550 Runway St. 
Simi Valley, CA 93063 
(805) 581-3950 FAX: (805) 584-4357 
Tom Guerriere 

NATIONAL ELECTRONIC INTERFERENCE CON¬ 
TROL CO. 
37 Summit Ave. 
Larchmont, NY 10538 
(914)834-0622 
R.M. Frank 

NATIONAL ELECTRONICS 
11731 Markon Dr. 
Garden Grove, CA 92641 
(714) 892-7749 FAX: (714) 898-6769 
E. K. Meyer 

NATIONAL INSTRUMENTS CORP. 
6504 Bridge Point Pkwy. 
Austin, TX 78730-5039 
(512) 794-0100 FAX: (512) 794-8411 
Inside Sales Manager 

NATIONAL MAGNETICS GROUP INC. 
1210 Win Drive 
Bethlehem, PA 18017 
(215) 867-7600 FAX: (215) 867-0200 
P.A Oberbeck 

NATIONAL SEMICONDUCTOR 
2900 Semiconductor Dr. M/S W-100, 
P.O. Box 58090 
Santa Clara, CA 95052 
(408) 721-5000 

NATIONAL TEL-TRONICS 
State Road Hill 
Meadville, PA 16335 
(814) 724-6440 FAX: (814) 333-1912 
Donald Booth 

NAVAN CORPORATION 
20 West Front Street 
Media, PA 19063 
215-566-2420 
Frank King 

NEC ELECTRONICS, INC. 
401 Ellis St. P.O. Box 7241 
Montain View, CA 94039 
(415) 960-6000 FAX: (800) 724-9288 
Ken Void 

NEDRUD DATA SYSTEMS 
PO Box 27020 
Las Vegas, NV 
(702) 254-2045 
Bradley W. Nedrud 

NEICCO 
37 Summit Ave. 
Larchmont, NY 10538 
(914) 834-0622 
R. Frank 

NEK CABLE, INC. 
110 Orville Drive 
Bohemia, NY 11716 
(516) 567-5000 FAX: (516) 567-5774 
Adam Garden 

NEL FREQUENCY CONTROLS, INC. 
357 Beloit St. 
Burlington, Wl 53105 
(414) 763-3591 FAX: (414) 763-2881 
Lyann Jung 

NEMAL ELECTRONICS INTERNATIONAL 
12240 NE 14th Ave. 
North Miami, FL 33161 
(305) 899-0900 FAX: (305) 895-8178 
Benjamin Nemser 

NEOSID (CANADA) LIMITED 
10 Vansco Road 
Toronto, Ontario M8Z 5J4 
(416) 251-2831 FAX: (416) 251-6790 
Alan S. Lloyd 

NEULINK 
10040 Mesa Rim Rd. 
San Diego, CA 92121 
(619) 587-0656 FAX: (619) 587-0049 
Manny Gutsche 

NEW ENGLAND MICROWAVE 
26 Hampshire Dr. 
Hudson, NH 03051 
Beth Birmingham 

NEW WAVE INSTRUMENTS 
128 West 3100 N. 
Provo, UT 84604 
(801) 373-4909 
Larry Christensen 

NEWPORT ELECTRO-OPTICS SYSTEMS 
4451 B Enterprise Ct. 
Melbourne, FL 32934 
Robert Belfatto 

NOISE COM INC. 
East 49 Midland Ave 
Paramus, NJ 07652 
(201) 261-8797 FAX: (201) 261-8339 
Gary Simonyan 

NORAND EMC TEST LAB 
550 2nd St. SE 
Cedar Rapids, IA 52401 
(319) 846-2415 FAX: (319) 846-2475 
Cedric Brownfield 

NORCOMM CORP. 
12438 Loma Rica Dr. ‘A' 
Grass Valley, CA 95945 
(916) 477-8400 FAX: (916) 477-8403 
Gail Clinton 

NORPLEX OAK INC. (Allied-Signal, parent com¬ 
pany) 
230 North Front St, P.O. Box 1448 
La Crosse, Wl 54601 
(608) 784-6070 FAX: (608) 784-7753 
Kim Valiquette. Roger Emmons 

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 
6 Regent Street 
Livingston, NJ 07039-2524 
(201) 535-0600 FAX: (201) 535-0918 
Steve Martinko 

NOVAMET SPECIALTY PRODUCTS CORP. 
681 Lawlins Rd. 
Wyckoff. NJ 07481 
(201)891-7976 
Norman Kenyon 

NOVATECH INSTRUMENTS 
1530 Eastlake Ave. E., Ste. 303 
Seattle, WA 98102 
Bob O'Brien 

NSI 
9050 Red Branch Road 
Columbia, MD 21045 
(301) 964-8400 FAX: (301) 964-9661 
Stephen Neuberth 

NW SILICON SPECIALISTS INC. 
2700 NW 185th Ave., Ste. 1200 
Portland, OR 97229 
L.F. Smith 

NYTRONICS COMPONENTS GROUP, INC. 
700 Orange St. 
Darlington, SC 29532 
(803) 393-5421 FAX: (803) 393-4123 
Mack Windham 

company index 
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O’NEILL COMMUNICATIONS 
100 Thanet Circle. Ste. 202 
Princeton, NJ 08540 
Raymond Simpson 
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R/ company index 
O.K. INDUSTRIES INC. 
4 Executive Plaza 
Yonkers. NY 10701 
(914) 969-6800 FAX: (914) 969-6800 
Deirdre Hurley 

OAKBURY COMPONENTS LTD. 
Oakbury House, Mill Lane, Lambourn 
Berkshire, UKRG16 7YP 
(0488) 71458 FAX: (0488) 73172 
Andy Longford 

OHMWEVE CO. INC., THE 
Industrial Rd. 
Niantic, CT 06357 
(203) 739-5477 FAX: (203) 739-7667 
Bertil Olsson 

OKI SEMICONDUCTOR 
785 N Mary Ave. 
Sunnyvale. CA 94086-2909 
William Berridge 

OLEAN ADVANCED PRODUCTS 
1002 Seneca Ave. 
Olean, NY 14760 
(716) 372-661 1 FAX: (716) 372-6635 
Bob Obuszewski 

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) 889-881 1 FAX: (602) 889-8575 
Suzanne Gerpes 

OPTIMA ELECTRONIC PACKAGING SYSTEMS 
2166 Mountain Industrial Blvd. 
Tucker, GA 30084-5088 
(404) 496-4025 FAX: (404) 496-4041 
Janel S. Larkin 

OPTIMAX, INC 
2800 Crystal Dr. 
Hatfield. PA 19440 
(215)822-1311 
J. Quinn 

OLEKTRON CORPORATION 
100 Sutton Road 
Webster. MA 01570 
(508) 943-7440 FAX: (508) 949-1804 
Bill Uffelman 

OMEGA MICROWAVE, INC. 
910 Rincon Circle 
San Jose, CA 95131 
(408) 435-9181 
Constance Blancarte 

OMNIPOINT DATA CO., INC. 
2120 Hollowbrook Drive 
Colorado Springs, CO 80918 
(303) 548-1200 FAX: (303) 548-1393 
David Dixon 

OMRON ELECTRONICS, INC. 
One East Commerce Dr. 
Schaumburg, IL 60173 
(708) 843-7900 FAX: (708) 843-8081 
Linda Cazan 

ONEIDA ELECTRONIC MFG CO. INC. 
503 Randolph Street 
Meadville. PA 16335 
(814) 336-2125 FAX: (814) 336-2126 
Kathleen L. Smith. Sharon E. Diley 

OPAMP LABS INC. 
1033 N. Syramore Ave 
Los Angeles, CA 90038 
(213) 934-3566 FAX: (213) 462-6490 
B.J. Losmandy 

OPT INDUSTRIES. UNITED TRANSFORMER DIV 
150 Varick St. 
New York, NY 10013 
(212) 255-3500 
Austin Profeta 

OPTOELECTRONICS, INC. 
5821 NE 14 Ave. 
Ft. Lauderdale, FL 33334 
(305) 771-2050 
Marketing Manager 

ORIEL CORP. 
250 Longbeach Blvd. 
Stratford, CT 06497 
(203) 377-8282 FAX: (203) 378-2457 
Thom Connolly 

ORIGIN SYSTEMS 
3630 Sinton Road, Suite 300 
Colorado Springs, CO 80907 
719-590-1877 
Kristie Bray 

ORION ALPHA CORPORATION 
2974 Scott Blvd. 
Santa Clara, CA 95054-3312 
David Richardson 

OSCILLATEK, A DIV. OF TECHNOLOGIES COM¬ 
PANY 
620 N. Lindenwood Dr. 
Olathe, KS 66062 
(913) 829-1777 FAX: (913) 829-3505 
John Passiglia 

OVENAIRE/McCOY 
100 Watts Street 
Mr. Holly Springs, PA 17065 
(717) 486-3411 FAX: (717) 486-5920 
Marty Myers 

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 Valley. CA 93063 
(805) 584-1800 FAX: (805) 584-6253 
Harold Saltzman 

P.G. ELECTRONICS LTD. 
800 Arrow Road. #8 
Weston, Ontario. Canada M9M 2Z8 
(416) 741-7682 FAX: (416) 741-9927 
Gerry Graham 

PACCOM 
3928 148th NE 
Redmond. WA 98052 
(206) 883-9200 FAX: (206) 881-0508 
Dave Tully 

PACE TRANSDUCER CO., DIV. OF C.J. INSTRU¬ 
MENTS, INC. 
P.O. Box 570457 
Tarzana, CA 91357 
(818) 996-4131 FAX: (818) 700-8272 
Marshall Cantor 

PACIFIC AMPLIFIER 
3867 Old Conejo Road 
Newbury Park, CA 91320 
Fred Bloomberg 

PACIFIC MONOLITHICS 
245 Santa Ana St. 
Sunnyvale, CA 94086 
(408) 732-8000 FAX: (408) 732-3413 
Steven Layton 

PACIFIC WEST ELECTRONICS 
1370 Logan Ave. Ste. A/B 
Costa Mesa, CA 92626 
(800) 722-3158 FAX: (714) 662-5948 
Tom Fischer 

PALCO CONNECTOR INC. 
22 Great Hill Road 
Naugatuck. CT 06770 
(203) 729-9090 FAX: (203) 723-1 794 
Nicholas Augelli 

PALOMAR ENGINEERS 
1924-F W. Mission Rd. 
Escondido. CA 92029 
(619) 747-3343 FAX: (619) 747-3346 
Jack Althouse 

PAN DATACOMM INC. 
1570 Brookhollow Dr., Ste. 211 
Santa Ana. CA 92705 
Luis Mendoza 

PANASONIC INDUSTRIAL CO. 
Two Panasonic Way 
Secaucus. NJ 07094 
(201)392-5202 
Hank Miyz, Neil Sugiura 

PARSONS MFG 
1055 O'Brien Dr. 
Menlo Park, CA 94025 
(415) 324-4726 FAX: (415) 324-3051 
Steve Wurzer 

PARTFOLIO, INC. 
P.O. Box 1757 
Roseburg, OR 97470 
(503) 672-8737 
Ulrich Wettstein 

PASCALL ELECTRONICS LTD. 
Saxon House Downside 
Sunbury-on-Thames, Middlesex, TW16 6RY 
081-979-0123 FAX: (0932) 782402 
Mr. R.A.H. Burman 
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PASSIVE MICROWAVE TECHNOLOGY, INC. 
(PAMTECH) 
1151 Avenida Acaso 
Camarillo, CA 93010 
(805) 388-7220 FAX: (805) 484-0058 
George Grund III 

PASTERNACK ENTERPRISES 
P.O. Box 16759 
Irvine, CA 92713-6759 
(714) 261-1920 FAX: (714) 261-7451 
Elayne Nacaua 

PAWLING CORP., EMI SHIELDING PRODUCTS 
DIV. 
157 Charles Colman Blvd 
Pawling, NY 12564-1188 
(914) 855-1000 FAX: (914) 855-1937 
Barbara LaForce, Marketing Coordinator 

PCB TOOLS INC. 
100 Park Ave., Ste. 7A 
Amityville, NY 11701 
Pete Guagliano 

PENINSULA ENGINEERING 
1091 Industrial Road 
San Carlos, CA 94070 
Barry Left 

PENNTEK INSTRUMENTS 
14 Peace Dr. 
Lewiston, PA 17044 
(717)248-2507 
John Dillon 

PENSTOCK INC. 
520 Mercury Dr. 
Sunnyvale, CA 94086-4018 
(800) PENSTOCK FAX: (408) 730-4782 
Steve Ulett 

PENTEK, INC. 
55 Walnut Street 
Norwood, NJ 07648 
(201) 767-7100 FAX: (201) 767-3996 
Dan Shamah 

PHASE THREE LOGIC INC. 
1600 NW 167th PI. 
Beaverton, OR 97006 
Marketing Manager 

PHIL GEFFE’S FILTERWARE 
503 Williamsburg Rd. 
Cincinnati, OH 45215 
(513)548-1599 
Phil Geffe 

PHILIPS COMPONENTS 
5083 Kings Highway 
Saugerties, NY 12477 
(914) 246-2811 FAX: (914) 246-0486 
Terry Parisian 

PHILIPS COMPONENTS DISCRETE PRODUCTS 
DIVISION 
2001 W Blue Heron Blvd. 
Riviera Beach, FL 33404 
(407) 881-3297 FAX: (407) 881-3300 
Gayle Frisch 

PHILIPS ELECTRONICS LTD. 
601 Milner Ave. 
Scarborough, Ontario. Canada 
(416) 292-5161 
Jack Gehrels 

PHOENIX COMPANY OF CHICAGO 
555 Pond Drive 
Wood Dale, IL 601 91 -11 92 
Geri Harbour 

PHOENIX MICROWAVE CORP. 
100 Emlen Way 
Telford, PA 18969 
(215) 723-601 1 FAX: (215) 723-6015 
Joseph Diesso 

PHOENIX MICROWAVE LABS 
360 Scarlet Blvd. 
Oldsmar, FL 34677 
Tom Facer 

PHONON CORP. 
7 Herman Dr., PO Box 549 
Simsbury, CT 06070 
(203)651-0211 FAX: (203) 651-8618 
Walter Narog 

PHOTO TRANSFER INDUSTRIES 
837 Hawthorne Lane. P.O. Box 368 
Libertyville, IL 60048 
(708) 367-6440 FAX: (708) 367-0296 
M.K. Stelter 

PICO ELECTRONICS INC. 
453 N. MacQuesten Pkwy. 
Mount Vernon, NY 10552 
(914) 699-5514 FAX: (914) 699-5565 
J. Sweeney 

PICO PRODUCTS, INC. 
103 Commerce Blvd. 
Liverpool, NY 13088 
(315) 45 1 -7700 FAX: (31 5) 45 1 -7904 
Penny Garo, Frank Bailey 

PICONICS, INC. 
26 Cummings Rd 
Tyngsboro, MA 01879 
(508) 649-7501 FAX: (508) 649-9643 
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 Scarillo 

PIEZO TECHNOLOGY, INC. 
2525 Shader Rd. P.O. Box 547859 
Orlando, FL 32854-7859 
(407) 298-2000 FAX: (407) 293-2979 
Pat Jones 

PLESSEY SEMICONDUCTORS 
1500 Green Hills Rd. 
Scotts Valley, CA 95066 
(408) 438-2900 FAX: (408) 438-5576 
Marketing Manager 

PLETRONICS, INC. 
19015 36th Avenue West #H 
Lynnwood, WA 98036 
(206) 776-1880 FAX: (206) 776-2760 
K. Claude Lee 

PMI TECHNOLOGIES 
815 Middle Ground Blvd. 
Newport News, VA 23606 
(804) 873-3832 FAX: (804) 873-3875 
G. Howard Warren 

PNEUMAFIL CORP. 
P.O Box 16348 
Charlotte, NC 28297-6348 
(704) 399-7441 FAX: (704) 392-8780 
F. Lambert 

POLE/ZERO CORPORATION 
4480 Lake Forest Dr. #308 
Cincinnati, OH 45242 
(513) 563-1133 FAX: (513) 563-4345 
Rebecca Gorman. Office Manager 

POLY-CIRCUITS, INC. 
215 Park St. 
Bensenville, IL 60106 
(708) 860-3560 FAX: (708) 5350 
Joel Dryer 

POLYFET RF DEVICES 
1090 Lawrence Dr., #101 
Newbury Park, CA 91320 
(805) 498-4554 FAX: (805) 498-2230 
C Harvey 

POLYFLON CO. 
35 River St. 
New Rochelle, NY 10801 
(914) 636-7222 FAX: (914) 633-3664 
Will LaRusso, Joe Seminoro 

POLYMER CORP. 
P.O. Box 14235 
Reading, PA 19612 
(215) 320-6666 FAX: (215) 320-6866 
Jeff Warren 

POLYMER DESIGN 
180 Pleasant St. 
Rockland, MA 02370 
(617) 871-4606 
James Snyder 

POWER DYNAMICS INC. 
59 Lakeside Ave., P.O Box 539 
W. Orange, NJ 07052 
(201) 736-5722 FAX: (201) 736-8930 
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 
Claudia Tapper 

PRA INC. 
8321 East Rose Lane 
Scottsdale, AZ 85250 
Phyllis Gubser 
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PRECISION FILTERS INC. 
240 Cherry St. 
Ithaca. NY 14850 
(607) 277-3550 FAX: (607) 277-4466 
Linda Tompkins 

PRECISION METAL FINISHING 
700 Lordship Blvd. 
Stratford, CT 06497 
Georgia Martin 

PRECISION MONOLITHICS INC. 
1500 Space Park Dr. 
Santa Clara, CA 95050-2368 
(408) 727-9222 FAX: (408) 727-1550 
Nikki Knight 

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 FAX: (215) 699-0761 
Gary Passmore 

PREMIER METAL PRODUCTS CO. 
381 Canal PI. 
Bronx, NY 10451 
(212) 993-9200 FAX: (212) 993-921 1 
Anthony Bozza 

PREMIER MICROWAVE CORP. 
33 New Broad St. 
Porchester, NY 10573 
(914) 939-8900 FAX: (914) 939-9239 
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 
(508) 486-3008 FAX: (508) 486-4495 
Diane Morin 

PULSAR MICROWAVE CORP. 
10 Blanjen Terrace 
Clifton. NJ 07014 
(201) 667-0224 FAX: (201) 667-0420 
Mae Edwards 

Q 
Q-BIT CORPORATION 
2575 Pacific Ave . N E 
Palm Bay, FL 32905-2699 
(407) 727-1838 FAX: (407) 727-3729 
Mary G Rogers 

Q-TECH CORP. 
10150 West Jefferson 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., VLSI Products Division 
10555 Sorrento Valley Road 
San Diego, CA 92121 
(619) 597-5005 FAX: (619) 452-9096 
James Madsen 

QUALITY COMPONENTS 
P.O. Box 113 
St. Mary's PA 15857 
(814) 834-2817 FAX: (814) 834-9141 
Michael Renaud 

QUARTZITE PROCESSING, INC. 
6 Holyoke St. 
Malden, MA 02148 
(617) 322-1380 FAX: (617) 322-9623 
P.S. Yanofsky 

QUARTZTEK, INC. 
20 S. 48th Ave. 
Phoenix, AZ 85043 
(602) 272-7944 FAX: (602) 233-2440 
Mark H. Story 

R 
R & B ENTERPRISES 
20 Clipper Rd. 
W. Conshohocken, PA 19428 
(215) 825-1960 FAX: (215) 825-1684 
Elizabeth E. Miller 

R.F. INDUSTRIES 
10040 Mesa Rim Rd. 
San Diego, CA 92121 
(619) 587-0656 FAX: (619) 587-0049 
Manny Gutsche 

R.F. TECHNOLOGIES CORPORATION 
238 Goddard Road 
Lewiston, ME 04240 
(207) 777-7778 FAX: (207) 777-7784 
George M. Harris 

RACAL-DANA INSTRUMENTS, INC. 
4 Goodyear St. 
Irvine, CA 92718 
(714) 859-8999 FAX: (714) 859-2505 
Arlene Meadows 

RACOM CORP. 
1283C Mtn. View-Alviso Rd. 
Sunnyvale, CA 94089 
(408) 745-1675 FAX: (408) 745-0509 
D. J. Archibald 

RADAR TECH. INC. 
15 Hale St. 
Haverhill, MA 01830 
(508) 372-8504 FAX: (508) 372-3241 
Sales Mgr. 

RADIALL. INC. 
150 Long Beach Blvd. 
Stratford, CT 06497 
(203) 386-1030 FAX: (203) 375-3808 
Hank Burr 

Connectors. Cable Assemblies. Microwave Components 
• BNC •TNC • N • SMA • SMB • SMZ • SMC • High Voltage 
• Between Series Adapters • BMA • Twin-Ax •C•LC • HN 
1 DIN • Fiber Optic • Terminations • Attenuators • Switches 

I* 150 Long Beach Blvd . Stratford. CT 06497 

SA RADIALL I203I346 1030 
■M I TeKi 311706 • Fli <203)375 3600 

RADIAN TECHNOLOGY, INC. 
421 1 Burton Drive 
Santa Clara, CA 95054 
(408) 980-9877 FAX: (408) 980-1614 
Len Johnson 

RADIATION SCIENCES INC. 
3131 Detweiler Rd. 
Harleysville, PA 19438 
(215) 256-4133 FAX: (215) 256-0775 
Michele Signore, Joe Maiello 

RADIATION SYSTEMS, INC.. MARK ANTENNAS 
DIV. 
2180 S. Wolf Rd. 
Des Plaines, IL 60018 
(708) 298-9420 FAX: (708) 635-7946 
Al Crego 

RADIO MATERIALS CORP. 
E. Park Avenue 
Attica, IN 47918 
(800) 356-9956 FAX: (317) 762-6814 
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 
(708) 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 
(800) 732-3457 FAX: (817) 407-5559 
Keith Gertzman 

RALTRON 
2315 N.W. 107 Avenue 
Miami, FL 33172 
305-593-6033 FAX: 305-594-3973 
Alexander Wolloch 

RAMAR COMMUNICATIONS, INC. 
21621 Nordhoff St. 
Chatsworth, CA 91311-5825 
(818) 341-7702 FAX: (818) 882-8353 
Mark Killjan 

RAMSEY ELECTRONICS 
793 Canning Pkwy 
Victor, NY 14564-8924 
(716) 924-4560 FAX: (716) 924-4555 
Bruce Sidari 

RANTEC ANECHOIC / SHIELDING SYSTEMS 
24003 Ventura Rlvd. 
Calabasas, CA 91302 
(818) 347-5446 FAX: (818) 348-8540 
Fred M. Thomas, Mark H Mawdsley 
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RAPID SYSTEMS 
433 N 34th St. 
Seattle, WA 98103-8601 
(206) 547-831 1 FAX: (206) 548-0322 
Dora Garcia, Marketing Manager 

RAY PROOF, SHIELDING SYSTEMS CORP. 
50 Keeler Ave. 
Norwalk, CT 06854 
(203) 854-6042 FAX: (203) 854-6039 
Kevin P. Baldwin 

RAYTHEON CO., MPTD 
190 Willow St. 
Waltham, MA 02254 
(617) 899-8400 
M. Zelermyer 

RAYTHEON SEMICONDUCTOR 
350 ElliS St. 
Mountain View, CA 94042 
Dan Anderson 

RCD COMPONENTS INC. 
520 E. Industrial Pk. Dr. 
Manchester, NH 03109 
(603) 669-0054 FAX: (603) 669-5455 
Mike Arcidy 

RDL, INC. 
7th Ave. & Freedley St. 
Conshohocken, PA 19428 
(215) 825-3750 FAX: (215) 825-3530 
Debi Lounsberry 

RE INSTRUMENTS CORP. 
31029 Center Ridge Rd. 
Westlake, OH 44145 
(216) 871-7617 FAX: (216) 871-4304 
Terrence Ruane 

REACTEL, INC. 
687-K Lofstrand Lane 
Rockville, MD 20850 
(301) 279-5535 FAX: (301) 340-7304 
Manny Assurian 

REEVES - HOFFMAN 
400 W. North St. 
Carlisle, PA 17013 
(717) 243-5929 FAX: (717) 243-0079 
Mark Laser 

RELLABS, 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 
(312) 693-0400 FAX: (312) 693-7618 
Sara Patterson 

REMEC 
9404 Chesapeake Dr. 
San Diego, CA 921 10 
(619) 560-1301 
Greg Czuba 

REMTRON, INC. 
2605 Oceanside Blvd. 
Oceanside, CA 92054 
(619) 433-7020 FAX: (619) 433-9562 
John Schooley 

REPCO INC. 
2421 N. Orange Blossom Trail 
Orlando, FL 32804 
(407) 843-8484 FAX: (407) 841-0331 
Telemetry Dept. 

REPUBLIC ELECTRONICS CORP. 
176 E. 7th St. 
Paterson, NJ 07524 
(201)279-0300 
W. Eisenberger 

RESEARCH ASSOC. OF SYRACUSE 
510 StewarT Dr. 
N. Syracuse, NY 13212 
(315) 455-7157 FAX: (315) 455-8037 
Dr. R. G. Wiley 

RESIN SYSTEMS CORP. 
62 Nashua Rd. 
Amherst. NH 03031-2295 
(603) 673-1234 FAX: (603) 673-4512 
Daniel Prawdzik 

RETLIF TESTING LABORATORIES 
402 Kelly Ave. 
Manchester, NH 03103 
(603) 644-2600 FAX: (603) 644-5326 
Marketing Manager 

RETLIF, INC. TESTING LABORATORIES 
795 Marconi Ave. 
Ronkonkoma, NY 11779 
(516) 737-1500 FAX: (516) 737-1497 
William Hayes 

RF COMPONENTS 
Plumpton House, Plumpton Rd. 
Hoddesdon, Herts, U.K. EN11 OLB 
0992-463603 FAX: 0992-443824 
David Hill 

RF ENGINEERING 
RD #1 Box 587 
Norwick, NY 13815 
(607) 334-891 1 
Robert Stanton 

RF INDUSTRIES 
690 W. 28th St. 
Hialeah, FL 33010-1293 
Carol Schctor 

RF MONOLITHICS INC. 
4441 Sigma Rd. 
Dallas, TX 75244 
(214) 233-2903 FAX: (214) 387-8148 
Frank Perkins 

RF PLASMA PRODUCTS 
P.O. Box 490 
Hamilton, NJ 08053 
(609) 767-6800 
Steven Barber 

RF POWER LABS INC. 
21820 87th S. E.#200 
Woodinville, WA 98072 
(206) 481-8833 FAX: (206) 486-1002 
Marketing Manager 

RF POWER SYSTEMS 
17827 N. 26th St. 
Phoenix, AZ 85032 
(602) 867-0389 FAX: (602) 971-9295 
Bruce Meyer 

RF PRIME 
11305 D Sunrise Gold Cir. 
Rancho Cordova, CA 95742 
(916) 852-8334 FAX: (916) 852-0689 
Paul Clark 

CO Prime 

RF Design 

* RF Power Labs 
w e “ 21820 87th Ave. SW • SteF200 

Woodinville. WA 98072 

Wideband RF Amplifiers Tel: (206)481 -8833 
25 Hz-1000 MHz, 1-5000 W Fax:(206)486-1 002 

RF PRODUCTS, INC. 
Davis and Copewood Streets 
Camden, NJ 08103-3004 
(609) 365-5500 
Frank Arlotta 

RF PROTOTYPE SYSTEMS 
9393-C Activity Rd. 
San Diego. CA 92126 
(619) 689-9715 FAX: (619) 689-9733 
Dan Gavin 

RF SOLUTIONS 
16055 Caputo Drive 
Morgan Hill, CA 95037 
John Quinn 

RF TECHNOLOGY 
16 Testa Place 
South Norwalk, CT 06854 
Chris Kallay 

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 

RFICORP. 
100 Pine Aire Dr. 
Bay Shore, NY 11 706 
(516) 231-6400 FAX: (516) 231-6465 
David M Radford 

RHG ELECTRONICS LABORATORY - A M/A-COM 
CO. 
161 E. Industry Ct. 
Deer Park. NY 11729 
(516) 242-1100 FAX: (516) 242-1222 
David E. Krautheimer 

RICH'S BUSINESS DIRECTORIES, INC. 
2348 Leghorn St., Ste. 202 
Mountain View, CA 94043 
(415) 964-4343 FAX: (415) 964-8023 
Joel Rosenberg 

RICHARDSON ELECTRONICS, LTD. 
40W267 Keslinger Rd. 
LaFox, IL 60147 
(708) 208-2200 FAX: (708) 208-2550 
David Gilden/Joel Levine 
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RIGHT BRAIN TECHNOLOGIES 
325 Pine Isle Court 
Alpharetta. GA 30202 
Dr. K Heidarian 

RITRON. INC. 
P O. Box 1998; 505 W. Carmel Dr. 
Carmel. IN 46032 
(317) 846-1201 FAX; (317) 846-4978 
William M. Robbins 

RITTAL CORP. 
3100 Upper Valley Pike 
Springfield, OH 45501 
Johannes Schweigler 

RLC ELECTRONICS, INC. 
83 Radio Cir. 
Ml. Kisco, NY 10549 
(914)241-1334 FAX: (914) 241-1753 
Phil Wright 

RLM RESEARCH 
P.O. Box 3630 
Boulder, CO 80307-3630 
(303) 499-7566 FAX: (303) 499-0877 
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 FAX: (603) 880-4349 
Bruce L. Baker 

ROCKWELL EW PRODUCTS 
3370 Miraloma Ave. 
Anaheim, CA 92803 
(714) 762-6900 
Raymond Watts 

ROCKWELL INTERNATIONAL 
2990 Airway Ave. 
Costa Mesa, CA 92626 
(714)641-5311 FAX: (714)641-5320 
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 FAX: (203) 774-9630 
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 
(089) 41290 FAX: (089) 4129 
Marketing Manager 

ROSS ENGINEERING CORP. 
540 Westchester Dr. 
Campbell, CA 95008 
(408) 377-4621 FAX: (408) 377-5182 
Hugh Ross 

ROTATING PRECISION MECHANISMS, INC. 
8750 Shirley Ave. 
Northridge, CA 91324 
(818) 349-8680 FAX: (818) 772-7577 
Daniel Flynn 

RTRON CORP. 
P.O. Box 743 
Skokie. IL 60076 
(708) 679-7180 FAX: (708) 675-3709 
Rich McLean or Glenn Ringling 

RUBYTRON INSTRUMENTS 
117 North Ridge St. 
Port Chester, NY 10573 
(914) 937-6376 FAX: (914) 933-2553 
S. Rubin 

s 
S & El MFG 
18800 Parthenia 
Northridge. CA 91324 
(818) 349-41 11 FAX: (818) 349-4651 
H. Johnson 

S M H, Micro Crystal Div. 
35 E. 21st St. 
New York. NY 10010 
Marketing Manager 

S.T. RESEARCH CORP. 
8419 Terminal Rd. 
Newington, VA 22122 
(703) 550-7000 FAX: (703) 550-7470 
Marketing Manager 

SABOR CORP. 
2908 Oregon Ct., Ste. H-1 
Torrance, CA 90503-261 1 
Ken Williamson 

SABTECH INDUSTRIES 
541 1 E. La Palma Ave. 
Anaheim, CA 92807 
714-970-5311 FAX: 714-970-5377 
Karine Saba 

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 FAX: (508) 653-5671 
Peter Alfano 

SALISBURY ENGINEERING INC. 
1955 Northwood Dr. 
Salisbury, MD 21801 
(301)543-2141 
Wayne Barbely 

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 
Jean L. Marlowe 

SAWTEK INC. 
P.O Box 609501 
Orlando, FL 32860-9501 
(407) 886-8860 FAX: (407) 886-7061 
Marjorie Buckley 

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 
(908) 851-0644 FAX: (908) 851-0116 
Sangeeta Patel 

SCHLEGEL CORP. 
1555 Jefferson Rd., P.O. Box 23197 
Rochester, NY 14692-3197 
(716) 427-7200 FAX: (716) 427-9993 
Duncan Tyrrel, National Sales Manager 

SCIENCE & ENGINEERING CONSULTANTS. INC. 
1820 Discovery St., Suite #300 
Reston, VA 22090 
(703) 471-1600 FAX: (703) 281-9778 
Joseph T. Siewick 

SCIENTIFIC ATLANTA 
P.O. Box 105027 
Atlanta, GA 30340 
(404) 449-2503 FAX: (404) 449-2408 
Scott Wood 

SCIENTIFIC HARDWARE SYSTEMS 
33446 Western Avenue. 
Union City, CA 94587 
(415) 471-0398 FAX: (415) 471-1650 
Pam 

SCIENTIFIC RESEARCH LABS 
1450 W. McCoy Suite G 
Santa Maria, CA 93455 
(805) 928-0133 FAX: (805) 925-2744 
Steve Cornelius, Les Reading 

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 
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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) 517-7832 FAX: (213) 517-7792 
Shirley Ning 

SELECTONE CORP. 
23278 Bernhardt St. 
Hayward, CA 94545 
(800) 227-0376 FAX: (415) 887-4011 
Patrick H. O’Rourke 

SEMELAB LTD 
Coventry Road, Lutterworth 
Leicerstershire LE17 4JB, England 
44 455 55471 1 FAX: 44 455 552612 
Steve Sverdloff 

SEMETEX CORP. 
3450 Fujita St. 
Torrance, CA 90505 
(213) 539-0201 FAX: (213) 375-7420 
Fred McAdara 

SEMICOA 
333 McCormick Ave. 
Costa Mesa, CA 92626 
(714) 979-1900 FAX: (714) 557-4541 
Don Felder 

SEMFLEX, INC. 
5550 E. McDowell Rd. 
Mesa, AZ 85205 
(602) 985-9000 FAX: (602) 985-0334 
S. Gurley 

m Semflex, Inc. 

SENCORE INC. 
3200 Sencore Dr. 
Sioux Falls. SD 57107 
(800) 843-3338 
Mark Bahnson 

SENSOR SYSTEMS, INC. 
8929 Fullbright Avenue 
Chatsworth, CA 9131 1 
(818) 341-5366 FAX: (818) 341-9059 
Edith Schneider 

SENTRY MFG CO. 
P O Box 250 
Chichasha, OK 73023 
(405) 224-6780 FAX: (405) 224-8808 
Barbara Maberry 

SGS THOMSON MICROELECTRONICS 
211 Commerce Dr. 
Montgomeryville, PA 18936 
(215) 361-6400 FAX: (215) 362-1293 
Carl Lump 

SHASON MICROWAVE CORP. 
1730 Nasa Rd. One #101 
Houston, TX 77258 
(713) 333-1950 FAX: (713) 333-1954 
Roland Shaw 

SHOGYO INTL CORP. 
287 Northern Blvd 
Great Neck, NY 11021 
(516) 466-091 1 FAX: (516) 466-0922 
M. Rubin 

SHOKAI FAR EAST LTD. 
9 Elena Ct. 
Peekskill, NY 10566 
(914) 736-3500 FAX: (914) 736-3656 
Joe Weber 

SIEMENS COMPONENTS INC., SPECIAL PROD¬ 
UCTS DIV. 
186 Wood Ave. S 
Iselin, NJ 08830 
(201) 906-3807 FAX: (201) 906-3816 
Ted Pensiero 

SIERRA MICROWAVE TECHNOLOGY 
11295-A Sunrise Gold Cir. 
Rancho Cordova, CA 95670 
(916) 638-2002 FAX: (916) 635-8540 
Teri Neufeld 

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 
(800) 523-5815 FAX: (913) 841-6133 
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 
81 1 E. Arques, P.O. Box 3409 M/S 60 
Sunnyvale. CA 94088-3409 
(408) 991-4544 FAX: (408) 730-81 58 
Michael Sera 

SILICONE RUBBER SPECIALTIES DIV. OF AR-
LON 
9433 Hyssop Dr. 
Rancho Cucamonga, CA 91 730-601 7 
(714) 989-8777 FAX: (714) 989-6714 
Dave Blakesley 

SILICONIX, INC. 
2201 Laurelwood Rd. 
Santa Clara, CA 95054 
(408) 988-8000 FAX: (408) 727-5414 
Bill Mikelonis 

SILVACO INTERNATIONAL 
4701 Patrick Henry Dr. 
Santa Clara, CA 95054 
David Parker 

SIMCO CO. INC., THE 
2257 N. Penn Rd. 
Hatfield, PA 19440 
(215) 822-2171 FAX: (215) 822-3795 
Jane Wendt 

SIMPLICITY TOOL CORPORATION 
10330 N.E. Marx St., P.O. Box 20456 
Portland, OR 97220 
(503) 253-2000 FAX: (503) 253-2009 
G. Berliner, Markus Burcker 

SIMPSON ELECTRIC CO. 
853 Dundee Ave. 
Elgin, IL 60120 
(708) 697-2260 FAX: (708) 697-2272 
J.P. Deichl 

SIMTEK CORPORATION 
1465 Kelly Johnson Blvd., Ste. 301 
Colorado Springs, CO 80920 
(719) 531-9444 FAX: (719) 531-9481 
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 

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 FAX: (216) 526-9205 
Kenneth P. Klann 

SMT PLUS. INC. 
PO Box 612314 
San Jose, CA 95161-2314 
(408) 267-6828 FAX: (408) 267-9091 
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 

SOKOL CRYSTAL PRODUCTS INC. 
121 Water St. 
Mineral Point, Wl 53565 
(608) 987-3363 FAX: (608) 987-3882 
Steve Sokol 

SOLADYNE DIV. OF ROGERS CORP. 
7447 Convoy Ct. 
San Diego, CA 92111 
(619) 279-7872 FAX: (619) 277-9105 
Dale Reed 
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■ SOLDER ABSORBING TECHNOLOGY INC. 

144 Oakland St. 
Springfield, MA 01 108-1787 

M (800) 628-8862 FAX: (413) 788-0490 
Joyce White 

H SOLITRON DEVICES. INC. & SOLITRON/MICRO-
■ WAVE 

1177 Blue Heron Blvd 
Riviera Beach. FL 33404-9978 

■ (407) 848-431 1 FAX: (407) 863-5946 
Helen Nolan 

H SOLTEC CORP. 
■ Sol Vista Park -12977 Arroyo St. 

San Fernando. CA 91340-1597 
■ (818) 365-0800 FAX: (818) 365-7839 

Penny Catanzaro 

■ SOMERSOFT 
H 2939 Burnside Rd. 
H Sebastopol. CA 95472 
■ (707) 829-0164 FAX: (707) 829-0164 
■ Jerry Somer 

M SONNET SOFTWARE 
M 135 Old Cove Rd.. Ste. 203 
H Liverpool. NY 13090 
S (315) 453-3096 FAX: (315) 451-1694 
H James Rautio 
H SONOMA SCIENTIFIC 
»V PO BOX 1189 

Forestville, CA 95436 
3 (707) 887-1525 FAX: (707) 887-1681 
¡fl Dwight Caswell 

S» SOUTH AMERICAN DEVELOPMENT CORP. 
29 Noxon Road 

¡H Poughkeepsie. NY 12603 
(914) 452-1305 FAX: (914) 452-2526 
Edwin Faber 

|fl SOUTHWALL TECHNOLOGY 
1029 Corporation Way 
Palo Alto. CA 94303 
(415) 982-9111 
Marilyn Liner 

M SOUTHWEST MICROWAVE. INC. 
Bfl 2922 S. Roosevelt St 
M Tempe, AZ 85282-2042 
M (602) 968-5995 FAX: (602) 894-1731 

Rick Zelichowski 

H SOUTHWEST RESEARCH INSTITUTE 
6220 Culebra Rd 

M San Antonio. TX 78238-5166 
(512) 522-2721 FAX: (512) 522-3396 

BH William McGinnis 
SPECIALTY CONNECTOR CO. INC. 

MB 2100 Earlywood Dr. 
M Franklin. IN 46131 
|H(317) 738-2800 
M Eric Parker 
HH SPECTRACOM CORP. 
KB 101 Despatch Dr. 
^B E Rochester, NY 14445-1484 
^B (716) 381-4827 FAX: (716)381-4998 
^B Edward O'Connor 
■ SPECTRUM CONTROL, INC. 
^■2185 W 8th St. 
■■Erie. PA 16505 
^1(814) 455-0966 
^B Tom Venable 

SPECTRUM TECHNOLOGY INC. 
P.O. Box 948 
Goleta, CA 93116 
(805) 964-7791 FAX: (805) 683-3481 
Manny Fernandez, Therese Van Dyke 

SPEFCO SOFTWARE 
18 Bennett Lane 
Stony Brook, NY 11790 
(516) 689-6582 
Steve Sussman 

SPIRA MFG CORP. 
12721 Saticoy St. South Unit B 
North Hollywood, CA 91605 
(818) 764-8222 FAX: (818) 764-9880 
Bonnie Kunkel 

SPRAGUE ELECTRIC CO. 
41 Hampden Rd. 
Mansfield, MA 02048 
(508) 339-8900 FAX: (508) 339-5063 
Francis E. DeBlois 

SPRAGUE-GOODMAN ELECTRONICS INC. 
134 Fulton Ave. 
Garden City Park, NY 11040 
(516) 746-1385 FAX: (516) 746-1396 
Bernice Feller 

SPRAYLAT CORPORATION 
716 South Columbus Avenue 
Mt. Vernon, NY 10550 
914-699-3030 FAX: 914-699-3035 
Cindy Ross 

STACKPOLE CORP. 
201 Stackpole St. 
Saint Marys, PA 15857 
(814) 781-1234 
Ron Bround 

STANDARD COMMUNICATIONS 
P.O. Box 92151 
Los Angeles, Ca 90009-2151 
(800) 800-XTAL FAX: (213) 769-0154 
George Maronich, Frequency Management 

STANDARD CRYSTAL CORPORATION 
9940 E. Baldwin PI. 
El Monte, CA 91731 
(818)443-2121 FAX: (818) 443-9049 
Bruce Wright 

STANDARD GRIGSBY 
920 Rathbone Ave / P.O. Box 1528 
Aurora, IL 60507-9990 
(312)844-4300 
L. LaFond 

STANDEX ELECTRONICS 
4538 Camberwell Rd. 
Cincinnati, OH 45209 
(513) 871-3777 FAX: (513) 871-3779 
Gary Rasmussen 

STANFORD APPLIED ENGINEERING 
3520 De La Cruz Blvd. 
Santa Clara, CA 95050 
Jim La Fitte 

STANFORD RESEARCH 
1290 D Reamwood Ave. 
Sunnyvale, CA 94089 
(408) 744-9040 FAX: (408) 744-9049 
Dan Melick 

STANFORD TELECOMMUNICATIONS. INC. 
2421 Mission College Blvd. 
Santa Clara, CA 95056-0968 
(408) 980-5684 FAX: (408) 727-1482 
Chuck Frank 

STANTEL COMPONENTS 
636 Remington Rd. 
Schaumburg, IL 60173 
(312) 490-7150 
Don Slonecker 

STATEK CORP. 
512 N. Main St. 
Orange, CA 92668 
(714) 639-7810 FAX: (714) 997-1256 
R. F. Goodwin 

STC COMPONENTS INC. 
636 Remington Rd. 
Schaumburg, IL 60173 
(708) 490-7150 FAX: (708) 490-9707 
Lisa Sigler 

STEINBRECHER CORP. 
185 New Boston St. 
Woburn, MA 01801 
(617) 935-8460 FAX: (617) 935-8848 
J Nazarian 

STETCO, INC. 
3344 Schierhorn Ct. 
Franklin Park, IL 60131 
(708) 671-4208 FAX: (708) 671-5270 
Ralph S. Souders 

STORM PRODUCTS CO.. ADVANCED TECHNOL¬ 
OGY GROUP 
116 Shore Dr. 
Hinsdale, IL 60521 
(708) 323-9121 FAX: (708) 323-9398 
Brian Holland 

STRAIGHT FORWARD 
3901 Via Oro Avenue. Suite 260 
Long Beach, CA 90810 
(800) 553-3332 FAX: (213) 830-1 159 
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 3331 1 
(305) 587-5577 FAX: (305) 587-0450 
Veronica Pasqua 

SUNAIR ELECTRONICS 
3101 SW 3rd Ave. 
Ft. Lauderdale, FL 33315-3389 
(305) 765-1322 FAX: (305) 525-1505 
Jim Laurent 
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SUNBANK ELECTRONICS 
1740 Commerce Way 
Paso Robles, CA 93446 
(805) 238-2840 FAX: (805) 238-0241 
Jack White 

SUNCREST SOFTWARE 
P.O. Box 40 
Veradale, WA 99037 
(509) 926-6691 
David Platt 

SUPERCONDUCTIVE COMPONENTS. INC. 
1145 Chesapeake Avenue 
Columbus, OH 43212 
614-486-0261 FAX: 614-486-0912 
Kim Vance 

SURCOM ASSOCIATES, INC. 
2215 Faraday Ave. Suite A 
Carlsbad, CA 92008 
(619) 438-4420 FAX: (619) 438-4759 
Doug Gordon 

SURPLUS SALES OF NEBRASKA 
1315 Jones 
Omaha, NB 68102 
(402) 346-4750 FAX: (402) 346-2939 
Bob Grinnell 

SYNERGY MICROWAVE CORP. 
483 McLean Blvd. & 18th Ave. 
Paterson. NJ 07504 
(201) 881-8800 FAX: (201) 881-8361 
Antonio Almeida 

SYNTEST CORP. 
40 Locke Dr. 
Marlboro. MA 01 752 
(508) 481-7827 FAX: (508) 481-5769 
Marjorie Carlson 

SYSTRON DONNER 
13100 Telfair Ave. 
Sylmar, CA 91342 
(818) 364-7202 FAX: (818) 367-4709 
Marketing 

SYSTRON DONNER CORP.. MICROWAVE DIV. 
13100 Telfair Ave. 
Sylmar, CA 91402 
(818) 362-9900 FAX: (818) 367-4709 
Marketing 

T & M RESEARCH PRODUCTS INC. 
139 Rhode Island St. NE 
Albuquerque, NM 87108 
(505) 268-0316 
Ray Leckinger 

T.U.V. RHEINLAND OF N. AMERICA 
12 Commerce Road 
Newtown, CT 06470 
(203) 426-0888 FAX: (203) 270-8883 
Leila Manfred 

TACONIC PLASTICS, LTD. 
P.O. Box 69 ■ Coonbrook Rd 
Petersburg, NY 12138 
(518) 658-3202 FAX: (518) 658-3204 
C. Buck Smith 

TADIRAN LTD. 
26 Hashoftim St. Box 267 
Holon, Israel 58102 
Marketing Manager 

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, K Koim 

TALBOT TECHNOLOGY (T-TECH) CORP. 
P.O. Box 151 
Hudson, MA 01749 
(508) 562-5820 FAX: (508) 568-1219 
Dan Talbot 

TAMPA MICROWAVE LAB, INC. 
8742 N. Mobley Rd. 
Odessa, FL 33556 
(813) 920-8822 FAX: (813) 920-7308 
Jim Walworth 

TATUM LABS 
3917 Research Park Dr., #B-1 
Ann Arbor, Ml 48108 
(313) 663-8810 FAX: (313) 663-3640 
Fred Ebert 

TAUBER-DREYER CORP. 
17074 Dearborn St. 
Northridge. CA 91325 
(818) 993-0048 FAX: (818) 993-5758 
Bob Dreyer 

TDK CORP. OF AMERICA 
1600 Feehanville Dr. 
Mount Prospect, IL 60056 
(708) 803-6100 FAX: (708) 803-6296 
Deborah Togut 

TE SYSTEMS 
P.O Box 25845 
Los Angeles, CA 90025 
(213) 478-0591 FAX: (213) 473-4038 
F. Helene 

TECDIA, INC. 
2672 Bayshore Pkwy. Ste. 702 
Mountain View, CA 94043 
(415) 967-2828 FAX: (415) 967-8428 
Naomi Aguilar 

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 
Philip A. Thomas 

TECH-ETCH, INC. 
7341 Anaconda Ave 
Garden Grove, CA 92641 
(714)891-8199 
Shaun Potts 

TECHDYNE, INC. 
2230 W. 77th St. 
Hialeah, FL 3301 6 
(305) 556-9210 FAX: (305) 827-5209 
Barry Pardon 

TECHNICAL COMPONENTS INC. 
80 Commerce Dr 
Warwick, RI 02886 
(401) 737-2410 
Tony Nobrega 

TECHNOLOGY FUTURES INC. 
6034 W. Courtyard Dr. #120 
Austin, TX 78730-5014 
(800) 835-3887 FAX: (512) 343-6576 
Nancy Powers Beckham 

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 
(908) 272-5500 FAX: (908) 272-2741 
James L. Pean 

TECOM 
9324 Topanga Canyon Blvd 
Chatsworth, CA 91311-5728 
Larry Stilley 

TEGAM INC 
7230 North Ridge Road 
Madison, OH 44057 
216-428-7505 FAX: 216-428-1068 
Sally DeLong 

TEKTRON MICRO ELECTRONICS INC. 
7483-B Candlewood Rd. 
Hanover, MD 21076 
(301) 850-4200 FAX: (301) 850-4209 
S. Schneider 

TEKTRONIX I.C.O. 
P.O. Box 500, M/S 59-420 
Beaverton, OR 97077 
(503) 627-2515 FAX: (503) 627-5560 
Bob Nordstrom 

TEKTRONIX, INC. 
P.O. Box 1197 
Redmond, OR 97756 
(503) 923-0333 FAX: (503) 923-4434 
Steve Dawson 

TELE-TECH CORP. 
Box 790 
Bozeman, MT 59715 
(406) 586-0291 FAX: (406) 587-0653 
John Duncan 

TELECOMMUNICATIONS INDUSTRY ASSOCIA-
TION 
2001 Pennsylvania Ave., NW 
Washington, DC 20006 
(202) 457-4990 FAX: (202) 457-4939 
Eric Schimmel 

TELEDYNE CRYSTALONICS 
147 Sherman St. 
Cambridge, MA 02140 
(617)491-1670 
Julie Carney 
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TELEDYNE MICROELECTRONICS 
12964 Panama St. 
Los Angeles, CA 90066 
(213) 822-8229 FAX: (213) 305-0248 
Dianna German 

TELEDYNE MICROWAVE 
1290 Terra Bella Ave. 
Mountain View, CA 94043 
(415) 968-221 1 FAX: (415) 966-1521 
David Godsey 

TELEDYNE RELAYS 
12525 Daphne Ave 
Hawthorne, CA 90250 
(213) 777-0077 FAX: (213) 779-9161 
Harvey Laner 

TELEDYNE RYAN ELECTRONICS 
8650 Balboa Ave. 
San Diego. CA 92123 
(619) 560-6400 FAX: (619) 560-1147 
Jeffery Wallin 

TELEDYNE SOLID STATE. A DIV. OF TELEDYNE 
RELAYS 
12525 Daphne Avenue 
Hawthorne. CA 90250 
(213) 777-0077 FAX: (213) 779-9161 
Harvey Laner 

TELEMET/GDC 
25 Davids Dr. 
Hauppauge. NY 11788 
(516) 436-7260 FAX: (516) 436-7257 
Paul H. Paulson 

TELEMETRY TECHNOLOGIES, INC. 
11111 Wilcrest Green, Ste. 201 
Houston, TX 77042 
(713) 789-2002 FAX: (713) 953-1426 
John Keplinger 

TELEMUS ELECTRONIC SYSTEMS INC. 
310 Moodie Dr. 
Nepean, Ontario, Canada K2H 8G3 
(613) 726-1102 FAX: (613) 726-1 114 
P. Michael Gale 

TELEN ELECTRONICS 
2930 Barna Ave. 
Titusville. FL 32780 
407-383-2076 FAX: Call for Hookup 
Jeff Marean 

TELEWAVE INC. 
1155 Terra Bella Ave. 
Mountain View, CA 94043 
(415) 968-4400 FAX: (415) 968-1741 
Gerry Sikora 

TELEX/HY GAIN 
CIM Dept., 8601 NE Highway Six 
Lincoln, NE 68505-9740 
Jim Roths 

TELOGY 
150 Shoreline Drive 
Redwood City, CA 94065 
(800) 835-6494 FAX: (415) 592-2618 
Charles E. Davies, Manager, Marketing Communi¬ 
cations 

TELONIC BERKELEY, INC. 
P.O. Box 277 
Laguna Beach, CA 92652 
(800) 854-2436 FAX: (714) 497-7331 
Christopher Chrissie 

TELSOR CORP. 
6786 S. Revere Pkwy. 
Englewood. CO 80112 
(303) 790-8877 FAX: (303) 792-0908 
Bill Bradley 

TEMEX ELECTRONICS INC. 
5201 N. 55th Ave. Ste. 10 
Glendale, AZ 85301 
(602) 842-0159 FAX: (602) 939-6830 
Brian Vivian 

TESA, C/O TIERRA MONTE, INC. 
1826 N. Floradale Ave. 
South El Monte, CA 91733-3689 
(818) 442-7180 FAX: (818) 350-8070 
Terry Trumbull 

TESOFT 
205 Crossing Creek Ct. 
Roswell, GA 30076 
(404) 751-9785 FAX: (404) 664-5817 
Steve Lafferty 

TEST EQUIPMENT CORP. 
2232 Old 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) 552-2090 FAX: (619) 535-1260 
Hal Wardein 

TEXAS INSTRUMENTS 
13510 N Central Exp. 
Dallas, TX 75265 
(214) 995-6458 FAX: (214) 995-4288 
Paul Schurr 

TEXAS SPECTRUM ELECTRONICS INC. 
91 10 Autobahn 
Dallas, TX 75237 
(214) 296-3699 FAX: (214) 296-7881 
Paul Zimmer, Engineering/Tom Galgano, Sales 

THE CARBORUNDUM COMPANY 
P.O.BOX 664 
Niagara Falls, NY 14302-0664 
(716) 278-2000 FAX: (716) 278-6270 
D P. Beehler N. Nadeau 

THE CONSULTING GROUP 
71-25 Austin Street 
Forest Hills, NY 11375 
(718) 793-0777 FAX: (718) 793-0770 
Fred Bassali 

THE TRIANGLE TOOL GROUP. INC. 
Cameron Rd. Rte. 33 
Orangeburg, SC 29115-9797 
(803) 534-7010 FAX: (803) 536-6632 
Marcia L. Huff 

THINCO DIV. OF HULL CORP. 
Davisville Rd. 
Hatboro, PA 19040 
(215) 672-7800 
John Hull 

THOMAS H. STANFORD ENGINEERING 
454 W. Blueridge PI. 
Escondido, CA 92026 
(619)741-7783 
Tom Stanford 

THOMSON COMPONENTS AND TUBES CORPO¬ 
RATION 
40G Commerce Way 
Totowa, NJ 0751 1 
(201) 812-9000 FAX: (201) 812-9050 
Hans H. Sandager Victor Pastore 

THOMSON-ICS CORPORATION 
P.O. Box 1088, 104 Feeding Hills Road 
Southwick, MA 01077 
(413) 569-0575 FAX: (413) 569-0529 
Maura Fox 

THOR ELECTRONICS CORP. 
321 Pennsylvania Ave. 
Linden, NJ 07036 
(908) 486-3300 FAX: (908) 486-0923 
Angelo Crudele 

TIL-TEK LTD. 
P.O. Box 550 
Kemptville, Ontario, Canada K0G 1 JO 
(613) 258-5928 FAX: (613) 258-7418 
S. Tilston, H. Boudreau 

TIMCO ENGINEERING, INC. 
14260 S.W. 136 St., Unit #4 
Miami. FL 331 86 
(305) 255-2424 FAX: (305)T233-8237 
Sid Sanders 

TIME AND FREQUENCY LTD. c/o RALTRON 
ELECTRONICS 
2315 N.W. 107 Ave. 
Miami, FL 33172 
(305) 593-8000 FAX: (305) 593-8002 
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 Dr. 
Sunnyvale, CA 94089 
(408) 734-3900 FAX: (408) 734-9012 
Rob Wellins 

TOKIN AMERICA INC, 
155 Nicholson Lane 
San Jose, CA 95134 
(408) 432-8020 FAX: (408) 434-0375 
Sales 

TOKO AMERICA, INC. 
1250 Feehanville Dr. 
Mt. Prospect, IL 60056-6023 
(708) 297-0070 FAX: (708) 699-7864 
Cheri Georges 

TOLTEC INDUSTRIES INC. 
7024 Manya Circle 
San Diego, CA 92154 
(614) 423-0700 FAX: (614) 423-6647 
Sales Department 
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TONY CHAPMAN ELECTRONICS LTD. 
Electron House, Hemnall St. 
Epping, Essex, U.K. CM16 4LS 
(0378) 78231 FAX: (0378) 76139 
Peter Snelling 

TOSHIBA AMERICA, INC. 
1 Parkway North. Suite 500 
Deerfield, IL 60015-2547 
(708) 945-1500 FAX: (708) 945-1044 
Kevin Crowell, Qais Sharif 

TOYOCOM 
617 E. Golf Rd. 
Arlington Heights, IL 60005 
(708) 593-8780 FAX: (708) 593-5678 
Jenny Johnson 

TRAK MICROWAVE CORP. 
4726 Eisenhower Blvd. 
Tampa, FL 33634 
(813) 884-141 1 FAX: (813) 886-2794 
Thomas Roberts 

® TMK AÍICROMMVE 
CORPORATION 

TRIM-TRONICS, INC 
2763 Rt. 20 East 
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. 
Group 700, P.O. Box 4935 
Beaverton, OR 97076 
(503) 627-3535 FAX: (503) 644-3198 
Louis Pengue 

TRM INC. 
401 Kelly Ave., Grenier Field 
Manchester, NH 03103 
(603) 627-6000 FAX: (603) 627-6025 
Arthur Butts 

TROMPETER ELECTRONICS 
31186 La Baya Drive 
Westlake Village, CA 91362-4047 
(818) 707-2020 FAX: (818) 706-1040 

TRAN-TEC CORP. 
P.O. Box 1044 
Columbus, NE 68601 
(402) 564-2748 FAX: (402) 564-4946 
Cliff Schroeder 

TRANS TECH INC. 
5520 Adamstown Rd 
Adamstown, MD 21710 
(301) 695-9400 FAX: (301) 695-7065 
Liza Beth Hayman 

TRANS WORLD COMMUNICATIONS INC. 
304 Enterprise St. 
Escondido, CA 92025 
(619) 747-1079 FAX: (619) 741-1658 
R. LaRose 

TRANSCO PRODUCTS. INC. 
1001 Flynn Road P.O. Box 6003 
Camarillo, CA 93011-6003 
(805) 987-8007 FAX: (805) 484-0830 
Larry Neeley 

TRANSTECHNOLOGY ELECTRONICS 
8800 Allen Rd. 
Peoria, IL 61615 
Marketing Manager 

TRI-MAG INC. 
1601 N. Clancy Ct. 
Visalia, CA 93291 
(209) 651-2222 FAX: (209) 651-0188 
Jai-Ming Li 

TRIANGLE TOOL GROUP, INC., THE 
Cameron Rd. 
Orangeburg, SC 29115 
(803) 534-7010 FAX: (803) 536-6632 
Herbert Tait 

TRILITHIC, INC. 
9202 E. 33rd St. 
Indianapolis, IN 46236 
(800) 344-2412 FAX: (317) 895-3613 
David Distler 

TRONTECH, INC. 
38 Industrial Way East 
Eatontown, NJ 07754 
(908) 542-1 133 FAX: (908) 542-1 118 
Albert Arbuckle 

TRX INC. 
67 Mechanic St. 
Attleboro. MA 02703 
(508) 226-3350 FAX: (508) 226-3317 
Dick Barry 

TTE INC. 
2251 Barry Avenue 
Los Angeles, CA 90064 
(213) 478-8224 FAX: (213) 445-2791 
Steve Sodaro 

TUCKER ELECTRONICS 
P.O. Box 551419 
Dallas. TX 75355-1419 
(214) 348-8800 FAX: (214) 348-0367 
Sandra Farstad 

TUSONIX 
P.O. Box 37144 
Tucson, AZ 85740-7144 
(602) 744-0400 FAX: (602) 744-6155 
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 FAX: (817) 923-0424 
Jan Henderson 

U.S. INSTRUMENT RENTALS 
1830 W Airfield Dr. 
DFW Airport, TX 75261 
(214) 456-4000 FAX: (214) 456-4002 
Kent Huffman 

UDS 
5000 Bradford Drive 
Huntsville, AL 35805-1993 
Bill Schlosser 

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 
(708) 272-8800 FAX: (708) 272-8864 
Steve Urbanski, Eric Parent 

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 
(213) 320-1244 FAX: (213) 320-9729 
Edwin Jacobs 

UNITRODE 
5 Forbes Rd. 
Lexington, MA 02173 
(617) 861-6540 
Ralph Barnes 

UTE MICROWAVE, INC. 
3500 Sunset Ave. 
Asbury Park, NJ 07712 
(908) 922-1009 FAX: (908) 922-1848 
L.H. Nilson 

V 
VALID LOGIC SYSTEMS 
2820 Orchard Parkway 
San Jose, CA 95134 
(408) 432-9400 FAX: (408) 432-9430 
Marketing Manager 

VALPEY FISHER CORP. 
75 South St. 
Hopkinton, MA 01 748 
(508) 435-6831 FAX: (508) 435-5289 
Don Elliott 

VANGUARD ELECTRONICS CO. 
1480 W. 178th St. 
Gardena, CA 90248 
(213) 323-4100 FAX: (213) 329-8427 
John Hoenig, Sales Manager 
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VANTAGE ASSOCIATES INC. 
10110 Mesa Rim Road 
San Diego, CA 92121 
(619) 453-3680 FAX: (619) 453-3768 
S.G. Amarillas, Vice President 

VARI-L COMPANY, INC. 
11101 E. 51st Avenue 
Denver. CO 80239 
(303) 371-1560 FAX: (303) 371-0845 
John D Carnahan 

VARIAN ASSOC. 
3100 Hansen Way 
Palo Alto. CA 94304 
(415) 493-4000 FAX: (415) 493-0307 
Joan Beit-Zuri M/S D-120 

VITRO SERVICES CORP. 
Industrial Park; 557 Mary Esther Cut-Off 
Fort Walton Beach, FL 32548-4090 
(904) 244-7752 FAX: (904) 244-1183 
J.L. Atkinson 

VOLTRONICS 
Box 476 West St. 
E. Hanover, NJ 07936 
(201) 887-1517 FAX: (201) 887-3349 
Scott Newman 

VORTEX MICROWAVE CORP. 
10101 G Bacon Drive 
Beltsville. MD 20705 
(301) 595-8632 FAX: (301) 595-0500 
David P Berry 

VARIAN POWER GRID & XRAY TUBE PRODUCTS 
1678 S Pioneer Rd 
Salt Lake City, UT 84104 
(801) 972-5000 FAX: (801) 973-5050 
John Button 

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 
Sales 

VENTRONIC 
94 Galli Drive 
Novato. CA 94949 
(415) 382-9480 FAX: (415) 382-0414 
Al Coddington 

VENTRONICS MICROWAVE CORP. 
113 Lincoln Blvd. PO Box 70 
Middlesex, NJ 08846 
(201) 356-3477 FAX: (201) 356-6782 
John Vogler 

VERNITRON CORPORATION 
2801 72nd St. N 
St Petersburg. FL 33710 
(813)347-2181 FAX: (813) 347-3881 
F. Lemier 

VERSITRON 
9005 Junction Drive 
Annapolis Junction, MD 20701 
Gary Sibiski 

VIEWLOGIC SYSTEMS INC. 
293 Boston Post Road West 
Marlboro, MA 01 752 
Carole Bruning 

VIEWSONICS 
170 Eileen Way 
Syosset, NY 11791 
(800) 645-7600 FAX: (516) 921-2084 
Abram Ackerman 

VISTEK CORPORATION 
70 Santa Felicia Drive 
Santa Barbara, CA 93117 
(805) 562-8078 
Donna Pisco-lribe 

w 
W.H. BRADY CO. THIN FILM PRODUCTS 
PO Box 571 ,8225 W Parkland Ct. 
Milwaukee, Wl 53201-0571 
(414)332-8100 
Kevin Brown 

W.L. GORE & ASSOCIATES, INC. 
555 Papermill Road 
Newark, DE 19714-9329 
(302) 738-4880 FAX: (302) 738-7710 
Grant Walter 

WAGO CORP. 
9085 N. Deerbrook Tr. 
Brown Deer, Wl 53223 
(414) 354-551 1 FAX: (414) 354-1268 
Jan Hass 

WALLINGFORD WIRE & CABLE 
One Cable Dr. 
Wallingford. CT 06492 
(203) 265-0955 FAX: (203) 284-8894 
Jack Barbara 

WANDEL AND GOLTERMANN. INC. 
2200 Gateway Centre Blvd. 
Morrisville, NC 27560-9228 
(919) 460-3300 FAX: (919) 481-4372 
Sant Gupta 

WATKINS-JOHNSON CO. 
3333 Hillview Ave. 
Palo Alto, CA 94304-1204 
(415)493-4141 FAX: (415) 493-1027 
Fred Banchero 

WAVELINE INC. 
160 Passaic Ave. 
Fairfield. NJ 08006 
(201) 226-9100 FAX: (201) 226-1565 
Don Morsillo 

WAVETEK MICROWAVE. INC. 
488 Tasman Dr. 
Sunnyvale, CA 94089 
(408) 734-5780 FAX: (408) 747-1265 
Stuart Fox 
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WAVETEK RF PRODUCTS, INC. 
5808 Churchman By-Pass 
Indianapolis, IN 46203-6109 
(317) 788-9351 FAX: (317) 781-1378 
Sara Mussmann 

WAVETEK SAN DIEGO, INC. 
9045 Balboa Ave. 
San Diego, CA 92123 
(619) 279-2200 FAX: (619) 565-9558 
Jim Reeve 

WAVETRACER 
289 Great Road 
Acton, MA 01720 
Robert Utzschneider 

WAYNE KERR INC. 
600 W. Cummings Pk. 
Woburn, MA 01801 
(800) 933-9319 FAX: (617) 933-9523 
Bob White 

WEBB LABORATORIES 
139 E. Capitol Dr. Unit 4 
Hartland, Wl 53029 
(414) 367-6823 FAX: (414)367-6824 
Richard Webb 

WEICO 
161 Rodeo Dr. 
Edgewood, NY 11717 
Theodore Weill 

WEINSCHEL ASSOCIATES 
42 Cessna Ct. 
Gaithersburg, MD 20879-4145 
(301) 948-8342 FAX: (301) 869-9783 
Bruno Weinschel 

Ûjl WEINSCHEL 
ÏÏ ASSOCIATES 
WENTWORTH LABORATORIES 
1046 Morse Ave. 
Sunnyvale, CA 94089 
Tim Barr 

WENZEL ASSOCIATES, INC. 
14050 Summit Dr., Ste. 119 
Austin, TX 78728 
(512) 244-7741 FAX: (512) 244-9338 
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 
Vic Bezjian 

WEST-CAP ARIZONA 
2201 E. Elvira Rd. 
Tucson. AZ 85706 
(602) 294-2646 
Marketing Manager 
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Choice Frequency Coverage 
Alan step and variable attenuators meet the 
demands of broadband accuracy and low 
VSWR. Select from a choice of frequencies. 
1. SDV Series, DC-1 GHz. 2. SV Series, DC-
1.5GHz. 3. CAL Series, DC-400 MHz. 4. CA 
Series, 1.0-18GHz. 5. HV Series, DC-18GHz. 

We build these under our Quality Assurance 
Program which complies to the full intent of 
MIL-I-45208. You can depend on long life, 
stability, repeatability and wide temperature 
performance. For more information or to tell 
us your needs, call today, toll free. 

Alan Industries, Inc. 
745 Greenway Drive, P.O. Box 1203, Columbus, Indiana 47202 
Phone: 812-372-8869 CALL TOLL FREE: 800-423-5190 
FAX: 812-372-5909 

Alan 
Manufacturers of. .. 

Attenuators: Programmable • Rotary • Manual Switch • Fixed • Continuously Variable 
Accessories: Loads • Dividers • Terminations • RF Fuses • Bridges 



RF AMPLIFIER PERFORMANCE 

The More You Know.. 
The Higher We Score 
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The determination of the Third Order Intercept Point (TOIP) 
is the best way to study an amplifier’s linearity performance. 
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Input Level (dBm) 
Intercept plot for Model 525LA Amplifier (25W, l-500MHz). 

Linearity performance — the ability to accurately 
reproduce an input signal — is a major factor in the 
selection of any RF power amplifier. Usually, linearity is 
evaluated by measuring the amplifier's output level at 
1 dB compression. At ENI, we recognize that this method — 
a "snapshot" approach providing an indication of linearity 
at only one power level — has limited usefulness. 

To evaluate linearity at any given power level, we 
measure two-tone intermodulation distortion, using the 
concept of the Third Order Intermodulation Intercept 
Point (TOIP) in the following formula: 

TOIP = (PEP Output Level - 6dB) + 1/2 (3IM) 

We inject two signals with equal amplitude but 
slightly different frequencies into the amplifier. The 
third order intermodulation product (3IM) is the largest 

close-in distortion product present at the amplifier's 
output. The TOIP is the theoretical output signal level at 
which the undesired 3IM level is equal to one of the 
two desired output signal levels. The higher the TOIP, 
the more linear the amplifier. 

Using the calculated TOIP of an amplifier, the relative 
linearity can be determined at any desired power level. 
To provide you with a complete picture of linearity 
performance, we include TOIP data with every ENI 
amplifier product specification. 
Write or call us for our four-page Tech Note, 

"Evaluating Amplifier Linearity" 
ENI manufactures a complete line of solid state RF 

power amplifiers for industrial, research, and medical 
applications. For more information, contact the nearest 
ENI office listed below: 

ENI 
WORLD HEADQUARTERS, ENI, A Division of Astee America. Inc.. 100 Highpower Road, Rochester, NY 14623 Tel: (716) 427-8300 Fax: (716) 427-7839 

Santa Clara, CA Tel: (408) 727-0993 Fax: (408) 727-1352 Welwyn Garden City, UK Tel: (0707) 371558 Fax: (0707) 339286 
Stuttgart, West Germany Tel: 7156-2 10 95 Fax:7156-4 93 72 Tokyo, Japan Tel: 0425 229011 Fax. 0425 222636 

Osaka, lapan Tel: (06) 367-0823 Fax. (06) 367-0827 




