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Trilithic ... Today's Icon in RF and Microwave Components 
Double click on our attenuator group to select units with 
frequency ranges as high as 18 GHz. Types offered include 
programmable step, rotary step, bench top, pushbutton, 
mechanically switched, or fixed. 

W 50 or 75 OHM impedance 
V Fixed values from 1 to 60 dB 
W Power ratings from 0.5 to 500 Watts 
V Dynamic ranges to 127 dB 
9 Step sizes as low as 0. 1 dB 

Pull down our switch menu for a diverse assortment of 
electromechanical RF switches and switching/control 
subsystems. Ideal for RF, video switching and data routing 
applications. 

9 50 or 75 OHM impedance 
9 Frequency range of DC to 1 GHz 
> Typical isolation is 70 dB 
9 Voltages of 5, 12, and 24 VDC 
9 Options of TTL control or latching relays 

Return to the filter group and there will be an unsurpassed 
selection of surface mount L/C (first introduced by Trilithic), 
cavity, tubular, tunable and high power filters. 

V Highpass, lowpass, bandpass and bandstop 
9 Power ratings to 2 Kilowatts 
9 For high reliability, military and wireless 

communications 
9 High volume production capability 
W Connectorized, PC, or surface mount 

Find help in our passive component group with a useful 
mixture of detectors, matching pads, high and low power 
terminations, feedthrough terminations, calibrated 
mismatches and DC blocks for many production and 
lab tests. 

9 Terminations to 1000 Watts 
9 50, 75, 93 and 600 OHM matching pads 
V 1.0:1 through 5.0:1 calibrated mismatches 
9 50 and 75 OHM RF detectors 
9 Many items available from stock 

Call 1-800-344-2412 
for our new 93 page 
catalog and a free 
copy of TRICAT, a 
DOS-based filter 
catalog on a disk for 
your PC. 

TRICAT version 2. 1 
is now available on 
a 3 1/2” diskette! 

9202 E. 33rd Street 
Indianapolis, Indiana 46236 
(317)895-3600 (800) 344-2412 FAX (317) 895-361 



Demodulated FM carrier 

GET THE TOTAL PICTURE 
WITH AN IFR SPECTRUM ANALYZER 

In addition to being a full-featured 22 GHz spectrum 
analyzer, the AN930 is a powerful measurement tool 
that can perform frequency or time domain analysis 
on the complex signals found in many modern 
communications systems. 

A 30 MHz resolution bandwidth filter combined with 
a powerful set of time domain measurement functions 
provides the AN930 with a unique ability to capture and 
analyze pulsed and digital transmissions that previously 
has been unavailable in any other spectrum analyzer. 

A built-in, sensitive FM/AM receiver with modulation 
measurement scales enables direct measurements of 
FM deviation or AM percent modulation. The accompa¬ 
nying high-quality audio output aids in identification 
of unknown or interfering signals. 

Other standard AN930 features include an automatic 
limits test function for unattended detection of random 
or intermittent signals, a built-in frequency counter for 
precise frequency measurements, RS-232 and IEEE-488 
interfaces, and operation from DC power sources. 

Optional features including a built-in 2.9 GHz tracking 
generator, quasi-peak detector, high stability time base, 
and a rechargeable battery pack add even greater 
flexibility for solving your unique measurement 
requirements. 

RENT DIRECTLY FROM IFR 
Call 316/522-4981, Ext. 207 for details 

Contact IFR or your local 
IFR representative for more 
information or to arrange for a 
demonstration of the AN930. 

IFR SYSTEMS, INC. 

un CMHtO WITH MIDI IM 10200 West York Street I Wichita, Kansas 67215-8935 U.S.A. 
Phone 316/522-4981 / TWX 910-741-6952 / FAX 316/522-1360 
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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. 

□40 
Range: 0.1-40 MHz 
Resolution: 0.1Hz-100KHz (opt) 
Switching: 1-20/js 

Output: + 3 to + 13dBm; 50ohm 
Spurious Outputs: - 75dBc 
Phase Noise: - 75dBc (0.5Hz-15KHz) 

Freq. Sfd: OCXO, TCXO, Ext. 
Interface: BCD par. or GPIB 
Price: $5,125.00’ 

Range: 90-120 MHz 
Resolution: 0.1Hz-100KHz (opt) 
Switching: 1-20«s 

Output: +3 to + 10dBm;50ohm 
Spurious Outputs: - 75dBc 
Phase Noise: - 75dBc (0.5Hz-15KHz) 

Freq. St'd: OCXO, TCXO, Ext. 
Interface: BCD par. or GPIB 
Price: $5,125.00’ 

Range: 0.1-160 MHz 
Resolution: 0.1Hz-100KHz (opt) 
Switching: 1-20^s 

Output: +3 to +13dBm:50ohm 
Spurious Outputs: - 75dBc 
Phase Noise: - 63dBc (0.5Hz-15KHz) 

Freq. St'd: OCXO, TCXO, Ext. 
Interface: BCD par. or GPIB 
Price: $6,245.00’ 

250 
Range: 1-250 MHz 
Resolution: 0.1Hz-100KHz (opt) 
Switching: 1-20ps 

Output: +3 to +13dBm; 50ohm 
Spurious Outputs: - 70dBc 
Phase Noise: -63dBc (0.5Hz-15KHz) 

Freq. St'd: OCXO, TCXO, Ext. 
Interface: BCD par. or GPIB 
Price: $7,155.00’ 

Range: 0.1-310 MHz 
Resolution: 1Hz 
Switching: 1-20ps 
Phase Continuous: 1 Hz-100KHz steps 

Output: +3 to +13dBm;50ohm 
Spurious Outputs: Type 1 

- 70/65 (typ/spec) 
Phase Noise: -68dBc (0.5Hz-15KHz) 

Type 2 
- 65/60dBc 
-63d Be 

Freq St'd: OCXO, TCXO, Ext. 
Interface: BCD par. or GPIB 
Price: Type 1 Type 2 
_ $6,175.00’ $5,625.00’ 

500 
Range: 1-500 MHz 
Resolution: 0.1Hz-100KHz (opt) 
Switching: 1-20ps 

Output: +3 to +13dBm;50ohm 
Spurious Outputs: - 70dBc 
Phase Noise: - 63dBc (0.5Hz-15KHz) 

Freq. St'd: OCXO, TCXO, Ext. 
Interface: BCD par. or GPIB 
Price: $8,385.00’ 

620 
Range: 1-620 MHz 
Resolution: 0.1Hz-100KHz (opt) 
Switching: 1-20ms 

Output: +3 to +13dBm;50ohm 
Spurious Outputs: - 70dBc 
Phase Noise: - 63dBc (0.5Hz-15KHz) 

Freq. St'd: OCXO, TCXO, Ext. 
Interface: BCD par. or GPIB 
Price: $9,255.00’ 

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

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: $11,375.00’ 

Range: 10 MHz band, selected 
decade 0.1-100 MHz 

Resolution: 1Hz 
Switching: 1-5»xs 

Output: +3 to +13dBm;50ohm 
Spurious Outputs: - 65/ - 60dBc (typ/spec) 
Phase Noise: - 70dBc (0.5Hz-15KHz) 

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

Phase Continuous: 2 MHz band, even or odd steps 

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 51 7, 9 Beaver Brook Rd., Littleton, MA 01 460 Tel: 508-486-3008 FAX: 508-486-4495 
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Someone 
has to be 

best. 
Its always been that way. 

In politics, in sports, in business. Someone who's more 
aggressive, more courageous, more dedicated. 

Take Mini-Circuits, for example, supplying RF signal¬ 
processing components worldwide. 

While' other companies boasted about their product 
reliability we worked at it... pioneering HTRB (high-
temperatune, reverse-bias) testing to screen potentially 
faulty mixer diodes; performing burn-in, thermal shock, 
and fine and gross leak testing on standard off-the-shelf 
units. And we were the first (and still only) manufacturer of 
Ultra-Rei "' mixers with a 5-year guarantee. 

While others deliver products that may have a wide 
variance from one unit to the next but still meet specs, we 
deliver parts with “skinny” sigma, a small unit-to-unit 
variation. Applying the latest statistical process control 
techniques, we guarantee 4.5 sigma repeatability; this 
basically means production units shipped to you will very 
closely match the performance of the samples we supplied 
for your evaluation and prototypes. To our customers, such 
product uniformity translates to substantial reductions in 
cost by trimming manufacturing throughput time, re-work, 
specialized test equipment, troubleshooting, report 
paperwork, and inspection personnel. And more reliable 

performance of systems in the field under adverse 
conditions. Bottom line... a more competitive and 
profitable position. 

While others limited their standard catalog product line, 
we steadily added so today we offer the worlds widest 
variety of off-the-shelf, immediate delivery products 
designed to perform to your specs. And this put an end to 
expensive, “custom” parts with their lengthy delivery 
delays. 

While other RF signal-processing manufacturers were 
satisfied to offer limited data, Mini-Circuits invested six 
engineering man years in order to provide customers with 
exclusive Computer-Automated Performance Data (CAPD) 
...the most detailed information ever published for standard 
catalog items. 

While other firms were increasing prices and debating 
the wisdom of applying computer-aided systems for 
parts procurement, delivery scheduling, and automating 
manufacturing and test, we were busy putting such systems 
into operation. As a consequence, more than 95% of our 
product line has not been given more than one price increase 
during the past ten years. 
World-class quality from Mini-Circuits. ..blending reliability, 
performance, repeatability prompt delivery, and low-cost. 

Mini-Circuits 

J Mini-Circuits PO BOX 35OI66. Brooklyn. New York 11235 0003 (718) 934 4500 • FAX (718) 332-4661 TELEX 6852844 or 620156 

c 100 REV B 
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CHIP 

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD. 
ALPHA INDUSTRIES, INC 
AMERICAN TECHNICAL CERAMICS CORP. 
ARCO ELECTRONICS 
ASSOCIATED REPRESENTATIVES CO. - D 
AVX CORP . A KYOCERA GROUP COMPANY 
AVX FILTERS CORPORATION 
AVX LTD 
AVX TANTALUM CORP 
BRENNAN ASSOCIATES - R 
CALIFORNIA MICRO DEVICES CORP. 
CAPAX TECHNOLOGIES INC. 
CASTLE MICROWAVE 
CENTRE ENGINEERING, INC. 
CIRCUIT COMPONENTS. INC 
COMMUNICATION CONCEPTS, INC. 
COMMUNICATIONS SPECIALISTS. INC. 
COMPEX CORPORATION 
COMPONENT DISTRIBUTORS. INC. - D 
CORNELL DUBILIER - D. R 
DIELECTRIC LABORATORIES. INC. 
DIGI-KEY - D 
DURA ELECTRONIC SALES - R 
ELECTRO-FILMS. INC 
EMC TECHNOLOGY. INC. 
FREQUENCY SOURCES, INC. 
HD COMMUNICATIONS - D, R 

HYBRIDS INTERNATIONAL. LTD. 
ION BEAM MILLING. INC 
ISKRA ELECTRONICS, INC. 
ITT COMPONENTS 
JOHANSON DIELECTRICS INC. 
JOSEPH ELECTRONICS INC 
K C K AMERICA INC./ MITSUBISHI 
KNOX SEMICONDUCTOR, INC. 
M-PULSE MICROWAVE 
M/A-COM BURLINGTON SEMICONDUCTOR 
MAXWELL LABORATORIES, INC., SIERRA DIVISION 
METELICS CORP 
MICROELECTRONICS 
MICROELECTRONICS U.S.A. 
MINI-CIRCUITS 
MINI-SYSTEMS. INC. 
MOUSER ELECTRONICS - D 
MURATA ERIE NORTH AMERICA 
NATIONAL ELECTRONICS 
NEC ELECTRONICS. INC. 
OXLEY INC. 
PACCOM ELECTRONICS 
PANASONIC INDUSTRIAL CO 
PASCALL MICROWAVE LIMITED - D. R 
PENSTOCK INC. D 
PHILIPS COMPONENTS DISCRETE 

PRODUCTS DIVISION 
POLYFLON CO. 
RADIO MATERIALS CORP 
RICHARDSON ELECTRONICS, LTD. - D 
ROBERT G ALLEN CO..INC. 
ROEDERSTEIN 
ROHM CORPORATION - D, R 
SENAH - R 
SHOKAI FAR EAST LTD. 
SIEMENS COMPONENTS INC., 

SPECIAL PRODUCTS DIV. 
SPECTRUM CONTROL, INC. 
SPRAGUE 

STETCO. INC 
SURPLUS SALES OF NEBRASKA 
TAIYO YUDEN (USA) INC. 
TDK CORP. OF AMERICA 
TECDIA, INC. 
TOKIN AMERICA INC. 
TONY CHAPMAN ELECTRONICS LTD. 

FIXED WITH LEADS 

A & A ENGINEERING 
AMERICAN TECHNICAL CERAMICS CORP. 
ARCO ELECTRONICS 
ASSOCIATED REPRESENTATIVES CO. - D 
AVX CORP , A KYOCERA GROUP COMPANY 
AVX FILTERS CORPORATION 
AVX LTD 
AVX TANTALUM CORP 
BRADFORD ELECTRONICS 
CAPCON. INC. 
CASTLE MICROWAVE 
CENTRE ENGINEERING. INC 
CERA-MITE CORP 
CERAMIC DEVICES, INC. 
CIRCUIT COMPONENTS, INC 
COMPONENT DISTRIBUTORS, INC. - D 
CONDENSER PRODUCTS 
CORNELL DUBILIER - D, R 
CSI CAPACITORS 
DIELECTRIC LABORATORIES, INC. 
DIGI-KEY - D 
ELECTRONIC CONCEPTS. INC. 
EMC TECHNOLOGY. INC 
GENISCO ELECTRONICS 
HD COMMUNICATIONS - D. R 
HIGH ENERGY CORP. 
ILLINOIS CAPACITOR INC. 
ISKRA ELECTRONICS. INC. 

COmPCX CORP NOW offers 

Variable Capacitors 

Microwave CSA 
Ceramic Capacitors 

Standard Air 
Capacitors 

Giga-Trim® 

from 50 to 500 CHIPS 
(SINGLE LAYER) 

Dimensions quaranteed 
not to exceed 10, 20 
and 30 in width 

■ 10 mils from .1 to 120 pF 
■ 20 mil from .08 to 100 pF 
■ 30 mil from .1 to 220 pF 
■ Gold terminations 

Thin-Trim® 
Capacitors 

Seal-Trim® 
Capacitors 

Call 
for a 
listing 
of part 
numbers 

Taunton Professional Parke 

compex 
ASK F OR CAROL F OR [ { J R I* 
IMMEDIATE SERVICE ■ ■ ■ 

609/596-9388 
238 Taunton Blvd.. Medford. NJ 08055 FAX 609/596-3482 

■ For use at VHF, UHF and Microwave Frequencies. 
■ Typical applications include oscillators, filters, 

LNA’s receiversand test instruments. 
■ Excellent characteristics include high Q and lowTC. 

Johanson Manufacturing Corporation 
Rockaway Valley Road, Boonton, New Jersey 07005 U.S.A. 

TEL: 201-334-2676 FAX: 201-334-2954 
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When you're 
chances are you 

Unique 
HMIC 
silicon 
process. 

From cellular base stations to automotive 
sensors, from the global positioning system 
to pen-based computers, you'll find 
M/A-COM's components, subsystems and 

systems wherever you find today's most 
advanced RF and microwave 

technology. 
Since we combine 

proven technological 
expertise with innovative 

high-volume, low-cost 
manufacturing capabilities, M/A-COM is, 
increasingly, the technological partner of 
choice for the world's most competitive 
companies. In fact, we are the only 
independent RF and microwave company 
with both the products you need to 
compete successfully today and the 
technology you'll need to stay in the 
forefront tomorrow. 

We cover the spectrum. 

Our new products and our new semi¬ 
conductor-based design, manufacturing 
and packaging technologies offer customers 
unequalled advantages. 

Our integrated-solutions approach begins with 
predictive, physics-based, computer-integrated model¬ 
ing and design methods that substantially reduce 
development risk, time and expense. Advances such as 
our unique ability to link on-wafer testing with contin¬ 
uous flow manufacturing not only cut production costs 
but also enhance performance and predictability. The 

result is hardware that meets or surpasses 
market requirements, and also complies 

with budget, time-to-market and 
volume considerations. 

M/A-COM’s GaAs technology sets 
the industry standard. 

We speak digital. 

Today, we are integrating the worlds of digital and 
microwave technology and creating the 
seamless communications and trans¬ 
portation networks of tomorrow. 

Microwave coaxial 
surface mount connector. 

As applications for wireless ’X 
technology increase, the interface 
between microwave and digital tech¬ 
nology becomes increasingly important. Our digital 
signal processing capabilities transparently link 



out in front, 
'11 get there first 

with the products and solutions they 
require. At competitive prices. 

At M/A-COM, the cnanging de¬ 
mands of the marketplace don't 
come as a surprise because our 
R&D initiatives are structured to 
encompass both near term and 
longer range product develop¬ 
ment. In this way, we can 
anticipate change and ensure 
reliable, predictable transitions 
from initial product concept to timely 
delivery. 

Choose your partner. 

The most important technological choices 
and decisions are made in the earliest 
stages of the product development 
process, and demand an understanding 
and awareness of each system and its 
unique technological needs. This is when 
M/A-COM's strengths and experience 
are of greatest benefit to customers. Our 
expertise, our ability to adapt to the 
changing needs of both commercial and 

Switch, 
Limiter 
and LNA 
integrated 
into a 
common 
medium. 

microwave technology to the digital world. And make 
possible the highly integrated, multifunction solutions 
which will become the standards of the wireless 
industry. 

We're thinking smaller. 

Lower power consumption, reduced size, lessened 
noise, and increased efficiency are all critical attributes 
of today's portable, high-performance products. 
Because we have expertise in areas such as high-speed 
digital signal processing, voice and data compression, 
miniaturization, and end-to-end systems modeling and 
simulation, we can provide the portable marketplace 

government industries, and our commitment to our 
customers make us your best choice as a technology 
partner. A partner you can count on to help you get to 
your destination first. 

But whether you are currently looking for solutions 
designed in at board level or off-the-shelf components, 
you will benefit from calling us at 1-800-366-2266. In 
Europe: +44 (0344) 869 595. In Asia: +81 (03) 3226-1671. 



RF discrete components 
ITT COMPONENTS 
JOSEPH ELECTRONICS INC. 
JOSLYN JENNINGS CORPORATION 
K C K AMERICA INC./ MITSUBISHI 
MAIDA DEVELOPMENT CO. 
MAXWELL LABORATORIES, INC. 
MAXWELL LABORATORIES, INC., SIERRA DIVISION 
MICROELECTRONICS 
MICROELECTRONICS U.S.A. 
MOUSER ELECTRONICS - D 
MURATA ERIE NORTH AMERICA 
NATIONAL ELECTRONICS 
NEC ELECTRONICS, INC. 
OKAYA ELECTRIC AMERICA INC. 
PACCOM ELECTRONICS 
PANASONIC INDUSTRIAL CO. 
PASCALL MICROWAVE LIMITED - D, R 
PENSTOCK INC. - D 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
POLYFLON CO 
POWER ELECTRONIC COMPONENTS 
QUALITY COMPONENTS 
RADIO MATERIALS CORP. 
ROBERT G. ALLEN CO.INC. 
ROEDERSTEIN 
ROHM CORPORATION - D, R 
RTRON CORP. 
S & El MFG 
SEACOR, INC 
SHOKAI FAR EAST LTD. 
SIEMENS COMPONENTS INC., 

SPECIAL PRODUCTS DIV. 
SPRAGUE 
SPRAGUE-GOODMAN ELECTRONICS INC. 
STETCO, INC 
SURCOM ASSOCIATES. INC. 
SURPLUS SALES OF NEBRASKA 
TAIYO YUDEN (USA) INC. 

TDK CORP OF AMERICA 
TONY CHAPMAN ELECTRONICS LTD. 
TUSONIX 

VARIABLE 

AMERICAN TECHNICAL CERAMICS CORP. 
ARCO ELECTRONICS 
ARS ELECTRONICS 
AVX CORP., A KYOCERA GROUP COMPANY 
CENTRE ENGINEERING. INC. 
DURA ELECTRONIC SALES - R 
EF JOHNSON 
FUSION ELECTRONICS. INC. 
HD COMMUNICATIONS - D, R 
JAMES MILLEN ELECTRONICS 
JOHANSON MANUFACTURING CORP. 
JOSEPH ELECTRONICS INC. 
JOSLYN JENNINGS CORPORATION 
KILO TEC 
KINTRONIC LABORATORIES - D 
MAIDA DEVELOPMENT CO. 
MICROELECTRONICS 
MICROELECTRONICS U.S.A. 
MOUSER ELECTRONICS - D 
MURATA ERIE NORTH AMERICA 
NATIONAL ELECTRONICS 
PENSTOCK INC. D 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
POLYFLON CO. 
RICHARDSON ELECTRONICS. LTD. - D 
ROBERT G. ALLEN CO..INC. 
SHOKAI FAR EAST LTD. 
SPRAGUE-GOODMAN ELECTRONICS INC. 
STETCO. INC. 
SURCOM ASSOC ATES. INC. 

SURPLUS SALES OF NEBRASKA 
TDK CORP. OF AMERICA 
TONY CHAPMAN ELECTRONICS LTD. 
TRIM-TRONICS, INC. 
TUSONIX 
VOLTRONICS 

VACUUM 

ARS ELECTRONICS 
FUSION ELECTRONICS. INC. 
INMARK CORPORATION 
JOSLYN JENNINGS CORPORATION 
KINTRONIC LABORATORIES - D 
POWER ELECTRONIC COMPONENTS 
RICHARDSON ELECTRONICS. LTD - D 
SHOKAI FAR EAST LTD. 
SURCOM ASSOCIATES. INC. 
SURPLUS SALES OF NEBRASKA 
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Our WORLD CLASS CRYSTALS 

STAY 
STABLE 

Our "world class” crystals are ideal for precision applica¬ 
tions that require ULTRA-LOW AGING. And, at nearly 
the performance of an SC cut crystal with an AT cut crystal 
price. 

For instance, aging better than a 3 x 10 '°/day for a 5.0 
MHz, 3rd overtone crystal and 5 x 10 '°/day for a 10.0 
MHz, 3rd overtone crystal is typical. (Available in HC-47 
holders.) 

EG&G crystals are found in some of the most sophisticated 
products and systems around. And, we're backed by an 
engineering staff available to fill your needs and solve your 
problems. Give us a call at 1-800-424-0266 and let us show 
what we can do for you. 

EGuG 
FREQUENCY PRODUCTS 

4914 Gray Road •Cincinnati. Ohio 45232 I In Canada représentée by: ELLAM & Assoc. Ltd. 

■■ Phone 513-542-5555 • FAX 513-542-5146 | Phone 613-727-3892 • FAX 613-727-0368 

CRYSTALS/ 
RESONATORS 

QUARTZ 

A.G. ELECTRONICS. A DIV. OF HYBRIDS INTL. LTD 
AMERICAN KSS - D 
ANDERSON ELECTRONICS. INC. 
AVX CORP., A KYOCERA GROUP COMPANY 
AVX LTD 
BALL CORP., EFRATOM 
BLILEY ELECTRIC CO. 
BOMAR CRYSTAL CO. 
BRENNAN ASSOCIATES - R 
C-MAC QUARTZ CRYSTALS 
CAL CRYSTAL LAB, INC./COMCLOK. INC. 
CAMBIO INTERNATIONAL - D. R 
COLORADO CRYSTAL CORP. 
COMPONENT DISTRIBUTORS. INC. - D 
CONNOR-WINFIELD CORP. 
CROVEN CRYSTALS LTD. 
CRYSTAL SEMICONDUCTOR CORP. 
CRYSTEK CRYSTAL CORP 
CTS CORP 
CTS CORP./KNIGHTS DIV. 
DALE ELECTRONICS. INC. 
DIGI-KEY - D 
ECLIPTEK CORPORATION 
EDC FREQUENCY PRODUCTS 
EG&G FREQUENCY PRODUCTS. INC. 
EPSON AMERICA INC., COMPONENT SALES 
FOX ELECTRONICS 
FREQUENCY ELECTRONICS 
FREQUENCY MANAGEMENT 
FUSION ELECTRONICS. INC. 
Hl-Q CRYSTALS DIV. 
HY-Q INTERNATIONAL (USA) 
HYBRIDS INTERNATIONAL. LTD. 
INNOVATIVE FREQUENCY CONTROL PRODUCTS. INC. 
INTERNATIONAL CRYSTAL MANUFACTURING CO.. INC. 
JAN CRYSTALS 
K C K AMERICA INC./ MITSUBISHI 
K S ELECTRONICS 
K-W MANUFACTURING CO. INC. 
KDS AMERICA. A DAISHINKU CORPORATION 
KOLINKER INDUSTRIAL EQUIP. LTD. 
KVG NORTH AMERICA, INC. 
LAP-TECH INC. 
LEBOW CO. 
M-TRON INDUSTRIES INC. 
MATEC CORP/VALPEY-FISHER CORP. 
MICRO CRYSTAL DIV./SMH 
MILLIREN TECHNOLOGIES INC. 
NATIONAL ELECTRONICS 
NEL FREQUENCY CONTROLS. INC. 
NETCOM. INC. 
OAKBURY COMPONENTS LTD. 
P R. HOFFMAN MATERIALS 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
PIEZO CRYSTAL CO.. INC. 
PIEZO TECHNOLOGY. INC 
PLETRONICS, INC. 
Q-TECH CORP. 
QUARTZTEK, INC. 
RALTRON 
REEVES - HOFFMAN 
SARONIX 
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With our SA620 Integrated Front-End, 
the future of wireless is close at hand. 

Yesterdays wireless visions are quickly becoming 
reality. To keep pace, you must develop innova¬ 
tive products in less time. At Philips, we are 
committed to supplying state-of-the-art wireless 
communication ICs that allow you to succeed. 

The SA620 is a major step forward in 1GHz 
front-end technology. A high performance LNA, 
mixer and VCO are now integrated in a single 
3V device. This complete front-end solution not 
only saves design time and external components, 
but also reduces time-to-market. 

Low power consumption makes the SA620 
ideal for portable products that must run longer 
on fewer batteries. And our SSOP (Shrink Small 
Outline Package) saves board space and makes 
your products smaller and lighter than ever. 

<0 I’hilip Electronics North America (Corporation, 1993 

The SA620 is based on our advanced QUBiC 
BiCMOS process technology which results in 
performance that rivals todays best GaAs dis¬ 
crete and IC designs— at a fraction of the cost. 
Just look at the numbers: 

So instead of designing front-ends the 
way you used to, save time, space and money 
by selecting the Philips SA620 low-voltage 
Integrated Front-End. 

1-800-447-1500 ext. 1054RF 

Philips 
Semiconductors g PHILIPS 



RF discrete components 
SAVOY ELECTRONICS, INC. 
SEIKO INSTRUMENTS INC 
SENTRY MFG CO. 
SHOKAI FAR EAST LTD. 
ST MICROSONICS CORP 
STANDARD CRYSTAL CORPORATION 
STATEK CORP. 
SURPLUS SALES OF NEBRASKA 
TAUBER-DREYER CORP. - D. R 
TELE QUARZ USA 
TEMEX ELECTRONICS INC. 
TEW NORTH AMERICA 
TOYOCOM U.S.A., INC. 

U.S. CRYSTAL 
VALPEY-FISHER CORP. 

CERAMIC PIEZO 

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD. 
ALPHA INDUSTRIES. INC. 
AVX CORP., A KYOCERA GROUP COMPANY 
AVX LTD 
COMPONENT DISTRIBUTORS. INC. - D 
CRYSTAL SEMICONDUCTOR CORP. 
CRYSTEK CRYSTAL CORP. 
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Incredibly 
Small 

TOYOCOM’s 
SMDSAW 
Filter for All 
Cellular Phones 

It’s a bit of an under- \ 
statement to simply say that 
our new SMD SAW filter is \ 
small. Because at 4.8 mm x 
5.5 mm x 1.7 mm, our TQS-700 Series 
performs for erety international cellular 
telephone requirement - AMPS, ADC, NMT, GSM, 
N-TACS, and E-TACS. 

With over 50 years of experience, and an unwavering commitment to R&D, 
TOYOCOM is uniquely qualified to develop products that far surpass comparable devices 
in terms of quality, dependability' and longevity. And size. 

When it comes to synthetic quartz crystal SMDs for computer and communication 
applications, TOYOCOM answers the call. 

Find out more about our growing family of standard products. 
Call 1-800 TOYOCOM today. Call direct: (708) 593-8780 in Chicago: 
(714) 668-9081 in Los Angeles. 

TOYOCOM 
TIMING IS EVERYTHING 

DIGI-KEY - D 
FUJITSU MICROELECTRONICS. SEMICONDUCTOR 

DIVISION 
FUSION ELECTRONICS, INC. 
Hl-Q CRYSTALS DIV. 
HYBRIDS INTERNATIONAL, LTD 
K C K AMERICA INC./ MITSUBISHI 
K S ELECTRONICS 
KDS AMERICA. A DAISHINKU CORPORATION 
MATEC CORP/VALPEY-FISHER CORP. 
MORGAN MATROC LTD.. UNILATOR DIV 
MORGAN MATROC. ELECTRO CERAMICS DIVISION 
MOTOROLA CERAMIC PRODUCTS 
MURATA ERIE NORTH AMERICA 
NATIONAL ELECTRONICS 
OAKBURY COMPONENTS LTD. 
PANASONIC INDUSTRIAL CO. 
PIEZO ELECTRIC PRODUCTS INC. 
RADIO MATERIALS CORP. 
RALTRON 
SAVOY ELECTRONICS. INC. 
SHOGYO INTL CORP. 
SHOKAI FAR EAST LTD. 
STATEK CORP. 
TDK CORP OF AMERICA 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TOKIN AMERICA INC. 
TOKO AMERICA. INC. 
XTALONIX PRODUCTS 

LC 

ECLIPTEK CORPORATION 
EG&G FREQUENCY PRODUCTS. INC. 
EMINETICS 
K S ELECTRONICS 
MURATA ERIE NORTH AMERICA 
NETCOM. INC. 
OPT INDUSTRIES 
POLE/ZERO CORPORATION 
SHOKAI FAR EAST LTD. 
TEMEX ELECTRONICS INC 
TOKO AMERICA. INC 

SAW 

A.G. ELECTRONICS. A DIV. OF HYBRIDS INTL. LTD. 
AMERICAN KSS - D 
ANDERSEN LABORATORIES 
AVX CORP.. A KYOCERA GROUP COMPANY 
AVX LTD 
C-MAC QUARTZ CRYSTALS 
COM DEV 
ECLIPTEK CORPORATION 
FREQUENCY ELECTRONICS 
FUJITSU MICROELECTRONICS. SEMICONDUCTOR 

DIVISION 
HAZELTINE CORP. 
HYBRIDS INTERNATIONAL, LTD. 
KVG NORTH AMERICA. INC. 
MATEC CORP/VALPEY-FISHER CORP. 
MURATA ERIE NORTH AMERICA 
OAKBURY COMPONENTS LTD. 
P.R. HOFFMAN MATERIALS 
PANASONIC INDUSTRIAL CO. 
PASCALL MICROWAVE LIMITED - D. R 
PHONON CORP 
RAYTHEON CO.. MPTD 
RF MONOLITHICS INC. 
SAWTEK INC 
SHOKAI FAR EAST LTD. 
SIEMENS COMPONENTS INC.. SPECIAL PRODUCTS 
DIV. 
TELEDYNE MICROELECTRONICS 
TEW NORTH AMERICA 
TOKO AMERICA. INC. 
TOYOCOM U.S.A., INC. 
VALPEY-FISHER CORP. 

DIODES 
DETECTOR 

ACCUTEST INSTRUMENTS INC. 
ADVANCED SEMICONDUCTOR. INC. 
BRENNAN ASSOCIATES - R 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS. INC. - D 
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The Philips Family of High Performance Front-End Systems 
Description 

VCC 'cc Pins Pkg Bandwidth Noise 
Figure 

Input 

IP3 

1dB 
Comp. 

Input 
Imped. 

Output 
Imped. 

Gain 
(Power) 

Feature 
Highlights 

Integrated Front-End Systems fRF = 900MHz 

NE/SA600 LNA + Mixer 4.5-5.5V 13mA/4.2mA* 14 D 
LNA 900MHz 2.2dB -10/+26dBm‘ -20dBm 500 500 16/-7.5dB" — LNA Overload Mode 

— Excellent Noise Figure Mixer 1 GHz 14dB +6dBm •4dBm 500 High -2.6dB 

SA620 LNA + Mixer + VCO 2.7-5.5V 10.4mA/7.0mA* 20 DK 
LNA 900MHz 1.6dB -3/+25dBm' -16dBm 500 500 12/-9dB* — Low Voltage 

— Internal VCO 
— LNA Overload Mode 
— Excellent Noise Figure Mixer 1GHz 8.5dB ■3dBm -6dBm 500 High +3dB 

Mixer Systems fRF = 45MHz 

NE/SA602A Mixer + Oscillator 4.5-8.0V 2.4mA 8 N, D 500MHz 5.0dB -13dBm -10dBm 1.5kO 1.5kO 17dB — Excellent Noise Figure 
— High Gain 

NE/SA612A Mixer + Oscillator 4.5-8.0V 2.4mA 8 N, D 500MHz 5.0dB -13dBm -10dBm 1.5kO 1.5kO 17dB — Excellent Noise Figure 
— High Gain 

RF Amplifiers fRF = 900MHz (NE/SA5200), 100MHz (others) 

NE/SA5200 Dual Gain Stage 4.0-9.0V 8mA/95pA* 8 D 1.2GHz 3.6dB +4dBm -6dBm 500 500 7.5/-11dB‘ 
— DC to 1 2GHz Operation 
— Power-Down Mode 

NE/SA5204A Wideband Amp 5.0-8.0V 24mA 8 N, D 350MHz 
6.0dB 
50Q 
4.8dB 
750 

+17dBm +4dBm 500 500 19dB — DC to 350MHz Operation 

NE/SA5205A Wideband Amp 5.0-8.0V 24mA 8 N, D 550MHz 

6.0dB 
500 
4.8dB 
750 

+17dBm +4dBm 500 500 19dB — DC to 550MHz Operation 

NE/SA5209 Variable Gain Amp 4.5-7.0V 43mA 16 N, D 850MHz 9.3dB +13dBm -3dBm 1.2kO 600 25dB 
— DC to 850MHz Operation 
— Gain Control Pin 

NE/SA5219 Variable Gain Amp 4.5-7.0V 43mA 16 N, D 700MHz 9.3dB +13dBm -3dBm 1.2kO 600 25dB 
— DC to 700MHz Operation 
— Gain Control Pin 

•Amplifier: Enabled/Disabled For more information, call 1-800-447-1500, ext. 1055RF 
© Philips Electronics North America Corporation, 1993 Printed in U.S.A. 

Philips 
Semiconductors PHILIPS 



Coilcraft 
Designer's W discrete components 

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 $60 

"Slot Ten" 10 mm Tuneable Inductors 
0.7 pH - 1143 pH 
18 shielded, 18 unshielded (3 of each) 
Kit Ml 00 $60 

Surface Mount Inductors 
4.7 nH- 10 pH 
42 values (10 of each) 
KitC100 $125 

Axial Lead Chokes 
0.1 pH - woo gH 
25 values (5 of each) 
Kit F102 $50 

Horizontal Mount Inductors 
Tuneable and fixed 
Inductance: 31.5 - 720nH 
33 values (3 of each) 
KitM104 $60 

Common Mode Data Line EMI Filters 
Attenuation bandwidth: 15 dBm, 1.5 - 300 MHz 
DC current capacity: 100 mA 
2, 3, 4 and 8 line, surface mount and leaded 
(4 of each) 
Kit D103 $75 

Common Mode Line Chokes 
Current: .25 • 9 amps RMS 
Inductance: 508 pH -10.5 mH 
8 styles (2 of each) 
Kit P202 $100 

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 $50 

Base/Gate Driver Transformers 
Inductance: 1.5 mH Min. 
Frequency: 10 - 250 kHz 
2 single, 2 double section (2 of each) 
Kit P204 $50 

Mag Amp Toroids 
Current: 1, 5 amps 
Volt-time product: 42 - 372 V-psec 
6 styles (2 of each) 
Kit P206 $100 

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: .04 - 4.3 amps 
Inductance: 3.9 pH - 82 mH 
30 styles (2 of each) 
Kit P209 $150 

CUSTOM COMPONENTS, INC 
DURA ELECTRONIC SALES - R 
HEROTEK INC. 
HEWLETT-PACKARD CO. 
JOSEPH ELECTRONICS INC. 
M-PULSE MICROWAVE 
M/A-COM BURLINGTON SEMICONDUCTOR 
MENLO INDUSTRIES 
METELICS CORP. 
MICRO INTERNATIONAL INC. 
MIDISCO 
MITEK CO. 
MOUSER ELECTRONICS - D 
PENSTOCK INC. - D 
RICHARDSON ELECTRONICS. LTD. - D 

VARACTOR 

ADVANCED SEMICONDUCTOR. INC. 
AIL SYSTEMS INC 
ALPHA INDUSTRIES, INC. 
CASTLE MICROWAVE 
COMPENSATED DEVICES INC. 
COMPONENT DISTRIBUTORS. INC. - D 
DURA ELECTRONIC SALES - R 
FREQUENCY SOURCES. INC. 
FUSION ELECTRONICS. INC. 
JOSEPH ELECTRONICS INC. 
KNOX SEMICONDUCTOR. INC. 
LITTON SOLID STATE DIVISION 
M-PULSE MICROWAVE 
M/A-COM BURLINGTON SEMICONDUCTOR 
METELICS CORP 
MICRO INTERNATIONAL INC. 
MICROWAVE DEVICE TECHNOLOGY CORPORATION 
MICROWAVE DIODE CORP. 
MITSUBISHI ELECTRONICS AMERICA 
MOTOROLA SEMICONDUCTORS 
MSI ELECTRONICS. INC 
NATIONAL ELECTRONICS 
OAKBURY COMPONENTS LTD. 
PASCALL MICROWAVE LIMITED - D, R 
PENSTOCK INC. - D 
RICHARDSON ELECTRONICS. LTD. - D 
SHOKAI FAR EAST LTD 
SIEMENS COMPONENTS INC.. 

SPECIAL PRODUCTS DIV. 
SURPLUS SALES OF NEBRASKA 
THOMSON COMPONENTS AND TUBES CORPORATION 
TOKO AMERICA. INC 
TONY CHAPMAN ELECTRONICS LTD. 

BRENNAN ASSOCIATES - R 
CALIFORNIA MICRO DEVICES CORP. 
CASTLE MICROWAVE 
CENTRAL SEMICONDUCTOR CORP 
COMMUNICATION CONCEPTS, INC. 
COMPENSATED DEVICES INC 
COMPONENT DISTRIBUTORS, INC. - D 
DIGI-KEY - D 
DURA ELECTRONIC SALES - R 
FUSION ELECTRONICS, INC. 
HEROTEK INC. 
HEWLETT-PACKARD CO. 
ITT COMPONENTS 
JOSEPH ELECTRONICS INC. 
M-PULSE MICROWAVE 
M/A-COM BURLINGTON SEMICONDUCTOR 
METELICS CORP 
MICRO INTERNATIONAL INC. 
MICROWAVE DEVICE TECHNOLOGY CORPORATION 
MIDISCO 
MOUSER ELECTRONICS - D 
NATIONAL ELECTRONICS 
OAKBURY COMPONENTS LTD. 
PACCOM ELECTRONICS 
PASCALL MICROWAVE LIMITED - D, R 
PENSTOCK INC. D 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
RICHARDSON ELECTRONICS, LTD. - D 
ROHM CORPORATION - D, R 
SIEMENS COMPONENTS INC., 

SPECIAL PRODUCTS DIV 
SURPLUS SALES OF NEBRASKA 
THOMSON COMPONENTS AND TUBES CORPORATION 
TONY CHAPMAN ELECTRONICS LTD 

To order call 800/322 COIL 

1102 Silver Lake. Cary IL 60013 V 

PIN 

ADVANCED SEMICONDUCTOR. INC. 
ALPHA INDUSTRIES. INC. 
BRENNAN ASSOCIATES - R 
CAPTEL ANTENNA SYSTEMS. INC. - D, R 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS. INC. - D 
DURA ELECTRONIC SALES - R 
FREQUENCY SOURCES. INC. 
HEWLETT-PACKARD CO 
JOSEPH ELECTRONICS INC. 
M-PULSE MICROWAVE 
M/A-COM BURLINGTON SEMICONDUCTOR 
METELICS CORP 
MICRO PRECISION TECH. INC. 
MICROWAVE DEVICE TECHNOLOGY CORPORATION 
MITSUBISHI ELECTRONICS AMERICA 
MOTOROLA SEMICONDUCTORS 
OAKBURY COMPONENTS LTD 
PASCALL MICRCWAVE LIMITED - D. R 
PENSTOCK INC. - D 
RICHARDSON ELECTRONICS. LTD. - D 
ROHM CORPORATION - D, R 
SHOKAI FAR EAST LTD. 
SIEMENS COMPONENTS INC.. 

SPECIAL PRODUCTS DIV 
SURPLUS SALES OF NEBRASKA 
TEMIC 
THOMSON COMPONENTS AND TUBES CORPORATION 
TONY CHAPMAN ELECTRONICS LTD. 

NOISE 

ADVANCED SEMICONDUCTOR, INC. 
ALPHA INDUSTRIES. INC. 
COMPONENT DISTRIBUTORS. INC. - D 
DIGI-KEY - D 
JOSEPH ELECTRONICS INC. 
M-PULSE MICROWAVE 
M/A-COM BURLINGTON SEMICONDUCTOR 
MDF PRODUCTS INC. 
METELICS CORP. 
MICRONETICS INC. 
MICROWAVE DEVICE TECHNOLOGY CORPORATION 
MICROWAVE DIODE CORP. 
NOISE COM INC. 
PENSTOCK INC. - D 
RICHARDSON ELECTRONICS. LTD. - D 
SURPLUS SALES OF NEBRASKA 

SCHOTTKY 

ADVANCED SEMICONDUCTOR. INC. 
AIL SYSTEMS INC. 
ALPHA INDUSTRIES, INC. 

INDUCTORS 
FERRITE CORES 

3L GLOBAL ELECTRONICS 
A& A ENGINEERING 
ASSOCIATED REPRESENTATIVES CO. - D 
ATLANTIC MAGNETICS. INC. 
BRENNAN ASSOCIATES - R 
CADDELL-BURNS MFG. CO.. INC. 
COILCRAFT 
COMMUNICATION CONCEPTS, INC. 
COMPONENT DISTRIBUTORS. INC - D 
DALE ELECTRONICS. INC. 
DEYOUNG MFG INC. 
EMINETICS 
FAIR-RITE PRODUCTS CORP. 
FDK AMERICA. INC. 
FERRONICS INC. 
GETTYSBURG TRANSFORMER CORP. 
ISKRA ELECTRONICS. INC. 
J.W. MILLER DIV., BELL INDUSTRIES 
KILO TEC 
LODESTONE PACIFIC 
MMG NORTH AMERICA 
MOUSER ELECTRONICS - D 
MURATA ERIE NORTH AMERICA 
NATIONAL MAGNETICS GROUP INC. 
NEOSID (CANADA) LIMITED 
NORTH HILLS ELECTRONICS. INC 
NYTRON INDUCTORS, INC. 
OPT INDUSTRIES 
PALOMAR ENGINEERS 
PENSTOCK INC. D 
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The Philips Family of High Performance IF Systems 

VCC 'cc Pins Package Input 
Freq 

IF 
Freq 

fRF = 45MHz RSSI 
Range 

Fast 
RSSI 

Freq 
Check Pin 

IF Filter 
Match 

Output 
Op Amps 

Feature 
Highlights Input 

Sensitivity 
Mixer 
Gain 

Input 
IP, 

FM IF 

NE/SA604A 4.5-8V 3.3mA @ 6V 16 D.N 25MHz 25MHz 0.22pV1 - - 90dB - - 455kHz - - High Sensitivity 

- Wide IF BW NE/SA614A 4.5-8V 3.3mA @ 6V 16 D,N 25MHz 25MHz 0.22pV1 - - 80dB - - 455kHz -

NE/SA624 4.5-8V 3.4mA @ 6V 16 D.N 25MHz 25MHz 0.22uV1 - - 90dB ✓ - 455kHz -

Mixer/FM IF 

NE/SA605 4.5-8V 5.7mA @ 6V 20 D.DK.N 500MHz 25MHz 0.22pV 13dB -10dBm 90dB - - 455kHz - - High Sensitivity 

- High Input 
Frequency 

-Wide IF BW 

NE/SA615 4.5-8V 5.7mA @ 6V 20 D.DK.N 500MHz 25MHz 0.22pV 13dB -10dBm 80dB - - 455kHz -

NE/SA625 4.5-8V 5.8mA @ 6V 20 D.DK.N 500MHz 25MHz 0.22pV 13dB •10dBm 90dB ✓ - 455kHz -

NE/SA627 4.5-8V 5.8mA @ 6V 20 D.DK.N 500MHz 25MHz 0.22pV 13dB ■10dBm 90dB ✓ ✓ 455kHz -

Low Voltage Mixer/FM IF 

SA606 2.7-7V 3.5mA @ 3V 20 D.DK.N 150MHz 2MHz 0.31pV 17dB -9dBm 90dB - - 455kHz Audio Op Amp 
RSSI Op Amp - High Sensitivity 

- Low Power 

- Audio/RSSI 
Output Op Amps 

- Power Down 
Mode 
(SA626/636) 

SA616 2.7-7V 3.5mA @ 3V 20 D.DK.N 150MHz 2MHz 0.31 pV 17dB -9dBm 80dB - - 455kHz Audio Op Amp 
RSSI Op Amp 

SA607 2.7-7V 3.5mA @ 3V 20 D.DK.N 150MHz 2MHz 0.31 pV 17dB ■9dBm 90dB - ✓ 455kHz Audio Op Ámp 
RSSI Buffered 

SA617 2.7-7V 3.5mA @ 3V 20 D.DK.N 150MHz 2MHz 0.31pV 17dB -9dBm 80dB - ✓ 455kHz Audio Op Amp 
RSSI Buffered 

SA608 2.7-7V 3.5mA @ 3V 20 D.DK.N 150MHz 2MHz 0.31pV 17dB -9dBm 90dB - ✓ 455kHz Audio Buffered 
RSSI Op Amp 

SA626 2.7-5.5V 6.5mA @ 3V 20 D.DK 500MHz 25MHz 0.54pV2 11 dB2 -16dBm2 90dB ✓ - 10.7MHz Audio Buffered 
RSSI Op Amp 

SA636 2.7-5.5V 6.5mA @ 3V 20 D.DK 500MHz 25MHz 0.54pV2 11 dB2 -16dBm2 90dB ✓ - 10.7MHz RSSI Op Amp 

Low Voltage Mixer/Digital IF 

SA637 2.7-5.5V 3.5mA @ 3V 20 D.DK 200MHz 2MHz 
-117dBm3 

0 31 pV 15dB -10dBm 90dB ✓ - 455kHz RSSI Op Amp - Low Power 
- RSSI Output Op Amp 

Temperature Ranges 
NE: 0 to + 70‘C 
SA: -40to + 85 C 

Package Descriptions 
D: Small Outline -16 DK: Shrink Small Outline Package (SSOP) - 20 

Small Outline - 20 N: Dual In-Line Plastic -16, 20 

IF Filter Match 
455kHz = 1.5kll 
10.7MHz = 33011 

NOTES: 1. Measured with a Philips NE/SA602A mixer prior to the IF input. 
2. Measured at fRF = 240MHz 
3. Represents the -3dB Input Limiting point (dBm). Also shown in pV units into a 5012 matching network. 

For more information, call 1-800-447-1500, ext. 1056RF 
© Philips Electronics North America Corporation, 1993 Printed in U.S.A. 

Philips 
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RF discrete components 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
PHILIPS COMPONENTS. MAGNETIC PRODUCTS 
RCD COMPONENTS INC. 
SAE POWER. INC. 
SHOGYO INTL CORP. 
SIEMENS COMPONENTS INC.. 

SPECIAL PRODUCTS DIV. 
SPRAGUE-GOODMAN ELECTRONICS INC. 
TOLTEC INDUSTRIES INC. 

FIXED 

3L GLOBAL ELECTRONICS 
A.G. ELECTRONICS. A DIV. OF HYBRIDS INTL. LTD. 
AEROVOX INC . ELECTRONIC GROUP 
AMERICAN PRECISION INDUSTRIES 
ASSOCIATED REPRESENTATIVES CO. - D 
ATLANTIC MAGNETICS, INC. 
AUTOMATIC COIL CORP. 
AVX LTD 
BARKER & WILLIAMSON 
BECKMAN INDUSTRIAL CORP.. 

ELECTRONIC TECHNOLOGIES DIV. 
C.J. ENTERPRISES 
CADDELL-BURNS MFG. CO., INC. 
CALIFORNIA MICRO DEVICES CORP. 
CAPCON, INC. 
COIL SPECIALTY COMPANY 
COILCRAFT 
COMPONENT DISTRIBUTORS. INC. - D 
DALE ELECTRONICS. INC. 
DEYOUNG MFG INC. 
ECLIPTEK CORPORATION 
ECM DEVICES 
ELECTRO-ASSEMBLIES 
EMINETICS 
ESC ELECTRONICS CORP. 
FDK AMERICA, INC. 
FERRONICS INC. 
FREQUENCY SOURCES. INC. 
GOGUEN INDUSTRIES, INC. 
HYBRIDS INTERNATIONAL. LTD 
J.W. MILLER DIV., BELL INDUSTRIES 
JAMES MILLEN ELECTRONICS 
KINTRONIC LABORATORIES - D 
MICROELECTRONICS U.S.A. 
MMG NORTH AMERICA 
MOUSER ELECTRONICS - D 
NATIONAL ELECTRONICS 
NORTH HILLS ELECTRONICS. INC 
NYTRON INDUCTORS. INC. 
OPT INDUSTRIES 
OXLEY INC 
PANASONIC INDUSTRIAL CO. 
PENSTOCK INC. D 
PICO ELECTRONICS INC. 
PICONICS, INC. 
POLYFLON CO. 
RADIO TELEVISION PRODUCTS CORP. 
RALTRON 
RCD COMPONENTS INC. 
RICHARDSON ELECTRONICS, LTD. - D 
ROBERT G. ALLEN CO .INC. 
RTRON CORP. 

SAE POWER, INC. 
SCHAFFNER EMC, INC. 
SHOKAI FAR EAST LTD. 
SPRAGUE-GOODMAN ELECTRONICS INC. 
STANDEX ELECTRONICS 
STETCO, INC. 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP. 
TAIYO YUDEN (USA) INC. 
TDK CORP. OF AMERICA 
TEXAS SPECTRUM ELECTRONICS INC. 
TOKIN AMERICA INC. 
TOKO AMERICA. INC 
TOLTEC INDUSTRIES INC. 
TONY CHAPMAN ELECTRONICS LTD. 
TRI-MAG INC 
VANGUARD ELECTRONICS CO. 
VERNITRON CORPORATION 
VOLTRONICS 

VARIABLE 

3L GLOBAL ELECTRONICS 
AMERICAN PRECISION INDUSTRIES 
ASSOCIATED REPRESENTATIVES CO. - D 
AUTOMATIC COIL CORP 
CADDELL-BURNS MFG. CO., INC. 
COIL SPECIALTY COMPANY 
COILCRAFT 
COMMUNICATION CONCEPTS, INC. 
COMPONENT DISTRIBUTORS, INC. - D 
DEYOUNG MFG INC. 
ECLIPTEK CORPORATION 
ELECTRO-ASSEMBLIES 
GOGUEN INDUSTRIES. INC. 
J.W MILLER DIV.. BELL INDUSTRIES 
JOSEPH ELECTRONICS INC. 
KILO TEC 
KINTRONIC LABORATORIES - D 
LODESTONE PACIFIC 
NATIONAL ELECTRONICS 
NORTH HILLS ELECTRONICS, INC. 
NYTRON INDUCTORS. INC 
OPT INDUSTRIES 
PENSTOCK INC. D 
PICONICS. INC. 
RADIO TELEVISION PRODUCTS CORP. 
RALTRON 
SHOKAI FAR EAST LTD. 
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 

IRON POWDER CORES 

A & A ENGINEERING 
ARNOLD ENGINEERING 
ASSOCIATED REPRESENTATIVES CO. - D 
CADDELL-BURNS MFG. CO.. INC. 

Analog ASIC Advantage 
Your product can benefit from 
integration of its analog electronics 
on a custom microchip. Don’t miss 
opportunities for improved 
performance, higher reliability, 
reduced size and lower cost. 

Analog Solutions 

Call us today for an evaluation of 
your product's Application Specific 
Integrated Circuit needs. We’ll 
show you how to take full 
advantage of analog ASICs. 

Electronics Engineering Consultants 

Custom and Semi-custom Analog Integrated Circuit Design 

5484 White Place, Boulder, CO 80303 303 442-5083 800 726-2564 
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COILCRAFT 
COMPONENT DISTRIBUTORS, INC. - D 
CORTEC, INC 
DALE ELECTRONICS, INC. 
DEYOUNG MFG INC. 
EMINETICS 
LODESTONE PACIFIC 
MICROMETALS 
MMG NORTH AMERICA 
NATIONAL MAGNETICS GROUP INC. 
NEOSID (CANADA) LIMITED 
NYTRON INDUCTORS, INC. 
OPT INDUSTRIES 
PALOMAR ENGINEERS 
QUALITY COMPONENTS 
SAE POWER. INC. 
TEXAS SPECTRUM ELECTRONICS INC. 
TOLTEC INDUSTRIES INC 
VERNITRON CORPORATION 

INTEGRATED 
CIRCUITS 

(APPLICATION SPECIFIC) ASICS 

AIL SYSTEMS INC 
ALLEN AVIONICS, INC. 
ANALOG DEVICES 
ANALOG DEVICES INC., COMPUTER LABS DIVISION 
ANALOG SOLUTIONS 
AT&T MICROELECTRONICS 
BIPOLARICS INC. 
CALIFORNIA MICRO DEVICES CORP. 
CALOGIC CORP. 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS. INC. - D 
ELANTEC 
ENGELHARD CORPORATION 
EPITRONICS CORP. 
FUJITSU MICROELECTRONICS. 

SEMICONDUCTOR DIVISION 
GENNUM CORPORATION 
GRAYCHIP 
HARRIS MICROWAVE SEMICONDUCTOR 
HARRIS SEMICONDUCTOR 
HYBRIDS INTERNATIONAL, LTD. 
HYPRES INC. 
INTELLON CORPORATION 
INTERNATIONAL MICROCIRCUITS. INC. 
ITT DEFENSE & ELECTRONICS. 

GALLIUM ARSENIDE TECHNOLOGY CENTE 
JOSEPH ELECTRONICS INC. 
LOCUS. INC. 
M/A-COM MICROELECTRONICS DIVISION 
MAXIM INTEGRATED PRODUCTS 
MEGADYNE CORP. 
MOTOROLA SEMICONDUCTORS 
MX-COM. INC. 
NEC ELECTRONICS, INC. 
PACIFIC MONOLITHICS 
PANASONIC INDUSTRIAL CO. 
PHILIPS SEMICONDUCTORS 
PLESSEY SEMICONDUCTORS 
PRESCO INC. 
QUALCOMM, INC., VLSI PRODUCTS DIVISION 
QUALITY SEMICONDUCTOR 
REL LABS. INC. 
SEMELAB PLC. 
SILICON SYSTEMS 
SIPEX 
SPECTRUM CONTROL, INC. 
STANFORD TELECOM. INC.; 

ASIC & CUSTOM PRODUCTS DIV. 
TALBOT TECHNOLOGY (T-TECH) CORP. 
TAUBER-DREYER CORP. - D. R 
TEKTRONIX MPL 
TELEDYNE RYAN ELECTRONICS 
TEXAS INSTRUMENTS 
TRIQUINT SEMICONDUCTOR INC. 

RF LINEAR 

A& A ENGINEERING 
AEL DEFENSE CORP. 
AIL SYSTEMS INC. 
AKON 
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Frequency 
Synthesis 
Handbook 

RFd¿jn 

Collections of the BEST Articles on These RF Topics: 
:ilter Handbook: Volume 1 - Applications 
rhe best practical filter circuits from RF Design are collect-
id in this book, allowing you to see how the best engineers 
lolve their design problems. Essential information on 
ictive, passive, lumped element, microstrip, helical and 
JAW filters will help make your filter design tasks easier. 

Filter Handbook: Volume 2 - Design 
Jo you need to brush up on filter theory and analysis? This 
took offers Fundamentals and advanced material on clas¬ 
sic Butterworth, Chebyshev and elliptic filters, plus notes 
tn filter implementation, including filter performance with 
eal, not ideal, components. Another highlight is tutorial 
series on SAW filter basics. 

3scillator Design Handbook 
tou can benefit from the contributions of more than 20 top 
IF engineers as they share their expertise on oscillator the-
try, design and application. Analytical topics and practical 

circuits are presented for crystal oscillator, LC circuits and 
VCOs. Along with traditional designs, this book includes 
some unique approaches not found anywhere else. 

RFI/EMI/EMC:A Designer's Handbook 
The best design-for-compliance articles from RF Design 
and EMC Test & Design and collected in this practical 
handbook. Circuit board design. Part 15 techniques, ESD 
protection, filtering, bypassing and trouble shooting are 
among the featured topics. Notes on regulations and test 
methods are also included, making this a well-rounded col¬ 
lection of EMC and ESD engineering technique. 

Power Amplifier Handbook 
This book is loaded with practical circuits for power ampli¬ 
fiers operating from HF through L- band, from a few watts 
to over a kilowatt, with clear explanations of how these 
circuits were designed. Articles on high power couplers, 
combiners, biasing techniques and VSWR protection will 

help simplify the design of your next power amplifier sys¬ 
tem. 

Frequency Synthesis Handbook 
Phase locked loops and direct digital synthesis are the 
main focus of this handbook, with articles ranging from 
Andy Przedpelski's "PLL Primer" series to advanced analyti¬ 
cal techniques. Theoretical material is complemented by 
practical circuits and application notes on some of the lat¬ 
est synthesizer products. 

Wireless Communications Handbook 
Engineering methods for new wireless applications are 
highlighted in this collection from RF Design. Topics 
include spread spectrum system. Part 15 devices, digital 
modulation, demodulation, reception and signal propaga¬ 
tion. A special feature is a repeat of our popular tutorial 
series on Complex Modulation. 

YES, Ship Me: 
(QTY)_ sets of the 7 different Handbooks. $1 10/set * 
(QTY)_ sets of the 6 different Handbooks. $98/set * 
(QTY)_ sets of the 5 different Handbooks. $84/set * 
(QTY)_ copies of the Filter Handbook Vol.1 . $25 ea. * 
(QTY)_ copies of the Filter Handbook Vol.2. $25 ea. * 
(QTY)_ copies of the Oscillator Design Handbook. $25 ea. * 
(QTY)_ copies of the RFI / EMI / EMC Design Handbook. $25 ea. * 
(QTY)_ copies of the Power Amplifier Handbook. $25 ea. * 
(QTY)_ copies of the Frequency Synthesis Handbook. $25 ea. * 
(QTY)_ copies of the Wireless Communications Handbook.$25 ea. * 
p Total Amount Shipping Charge Total Amount Shipping Charge 
i $0-50 00. $3 00 201 00-250 00 . $1 1 00 
“ $51 00-100 00 . $5.00 251 00 ++ . FREE 
U $101 00-150 00 $700 
S $151 00-200 00 $9 00 Outside US Double Shipping Charges 

( ) Bill my company... Signed PO enclosed. $_ amount 
( ) Check enclosed... payable to RF Design $_ amount 
( ) MC ( ) Visa ( ) Amex exp.date_ 
Ca rd #_ signature_ 

Ship to: Name _ Co._ 

Address _ ms_ 

C ity_ State_ Zi p_ 

Country_ Tele._ 
Pre-payment required. 
Mail order to: RF Design, Circulation Dept., 6300 S. Syracuse Way, #650 
Englewood, CO 80111, USA or call 303/220-0600 or FAX your order to 303/773-9716 
TODAY!!! 



RF discrete components 
ANADIGICS, INC 
ANALOG DEVICES 
ANALOG DEVICES INC., COMPUTER LABS DIVISION 
ARS ELECTRONICS 
BIPOLARICS INC 
BURR-BROWN CORPORATION 
C & S HYBRID, INC 
CALIFORNIA EASTERN LABORATORIES 
CAPTEL ANTENNA SYSTEMS, INC. - D, R 
CASTLE MICROWAVE 
COMLINEAR CORP. 
COMPONENT DISTRIBUTORS, INC. - D 
DIGI-KEY - D 
DURA ELECTRONIC SALES - R 
ELANTEC 
EXAR CORP. 
FUJITSU COMPOUND SEMICONDUCTOR, INC. 
FUJITSU MICROELECTRONICS, 

SEMICONDUCTOR DIVISION 
FUSION ELECTRONICS. INC. 
GENNUM CORPORATION 
HARRIS MICROWAVE SEMICONDUCTOR 
HARRIS SEMICONDUCTOR 
HEWLETT-PACKARD CO. 
HYPRES INC 
ITT DEFENSE & ELECTRONICS, 

GALLIUM ARSENIDE TECHNOLOGY CENTE 
JOSEPH ELECTRONICS INC. 
KDI/TRIANGLE ELECTRONICS, INC. 
MOTOROLA BIPOLAR ANALOG IC'S 
MOTOROLA SEMICONDUCTORS 
MOTOROLA. INC., RF DEVICE DIVISION 
MOUSER ELECTRONICS - D 
MX-COM, INC. 
NEC ELECTRONICS, INC. 
PACIFIC MONOLITHICS 
PASCALL MICROWAVE LIMITED - D, R 
PENSTOCK INC. D 
PHILIPS SEMICONDUCTORS 
PLESSEY SEMICONDUCTORS 
QUALCOMM, INC., VLSI PRODUCTS DIVISION 
RF MICRO DEVICES 
RICHARDSON ELECTRONICS, LTD. - D 
SENAH - R 
SILICONIX. INC. 
SPECTRUM CONTROL. INC. 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP. 
TAUBER-DREYER CORP. - D, R 
TEKTRONIX MPL 
TEMIC 
TOKO AMERICA. INC. 
TRIQUINT SEMICONDUCTOR INC. 

FUJITSU COMPOUND SEMICONDUCTOR. INC. 
FUJITSU MICROELECTRONICS. 

SEMICONDUCTOR DIVISION 
FUSION ELECTRONICS. INC 
GENERAL MICROCIRCUITS CORP. 
GENNUM CORPORATION 
GRAYCHIP 
HARRIS SEMICONDUCTOR 
HEWLETT-PACKARD CO. 
HYPRES INC. 
INTERNATIONAL MICROCIRCUITS. INC. 
ITT DEFENSE & ELECTRONICS. GALLIUM ARSENIDE 
TECHNOLOGY CENTE 
JOSEPH ELECTRONICS INC. 
KDI/TRIANGLE ELECTRONICS. INC. 
MIRAGE SYSTEMS 
MOTOROLA BIPOLAR ANALOG IC’S 
MOTOROLA SEMICONDUCTORS 
MOTOROLA. INC., RF DEVICE DIVISION 
NEC ELECTRONICS. INC. 
NORSAL INDUSTRIES INC. 
PACIFIC MONOLITHICS 
PENSTOCK INC. D 
PHILIPS SEMICONDUCTORS 
PLESSEY SEMICONDUCTORS 
PROXIM. INC. DIGITAL RF PRODUCT LINE 
QUALCOMM. INC., VLSI PRODUCTS DIVISION 
RF MICRO DEVICES 
SILICONIX, INC. 
STANFORD TELECOM. INC : 

ASIC & CUSTOM PRODUCTS DIV. 
SURPLUS SALES OF NEBRASKA 
TELEDYNE MICROELECTRONICS 
TRIQUINT SEMICONDUCTOR INC. 

TELEDYNE MICROWAVE 
TEXAS INSTRUMENTS 
THOMSON COMPONENTS AND TUBES CORPORATION 
THOR ELECTRONICS CORP 
TRIQUINT SEMICONDUCTOR INC. 
WATKINS-JOHNSON CO. 

SILICON MMIC 

ALPHA INDUSTRIES, INC. 
BIPOLARICS INC. 
BRENNAN ASSOCIATES - R 
CALIFORNIA EASTERN LABORATORIES 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS, INC. - D 
HEWLETT-PACKARD CO. 
JOSEPH ELECTRONICS INC. 
LOCUS. INC. 
MOTOROLA BIPOLAR ANALOG IC’S 
MOTOROLA SEMICONDUCTORS 
ORION ALPHA CORPORATION 
PENSTOCK INC. - D 
RF MICRO DEVICES 
RICHARDSON ELECTRONICS. LTD. - D 
SENAH - R 
ST OLEKTRON CORP. 
TAUBER-DREYER CORP. - D, R 
TOKO AMERICA. INC. 

HIGH SPEED OPAMPS 

ANALOG DEVICES 
ARS ELECTRONICS 
BRENNAN ASSOCIATES - R 
BURR-BROWN CORPORATION 
CALOGIC CORP 
COMLINEAR COPP. 
COMPONENT DISTRIBUTORS. INC. - D 
DIGI-KEY - D 
ELANTEC 
HARRIS SEMICONDUCTOR 
JOSEPH ELECTRONICS INC. 
LINEAR TECHNOLOGY CORP. 
MAXIM INTEGRATED PRODUCTS 
MOTOROLA BIPOLAR ANALOG IC’S 
MOTOROLA SEMICONDUCTORS 
PENSTOCK INC. - D 
TEKTRONIX MPL 

CONVERSION (ADC/DAC) 

ANALOG DEVICES 
ANALOGIC CORP 
BURR-BROWN CORPORATION 
COMLINEAR CORP 
COMPONENT DISTRIBUTORS. INC. - D 
DATEL, INC. 
DIGI-KEY - D 
FUJITSU MICROELECTRONICS. SEMICONDUCTOR DIVI¬ 
SION 
HARRIS SEMICONDUCTOR 
HYPRES INC. 
JOSEPH ELECTRONICS INC. 
LINEAR TECHNOLOGY CORP. 
MAXIM INTEGRATED PRODUCTS 
MICRO NETWORKS CO. 
MOTOROLA SEMICONDUCTORS 
QUALCOMM. INC., VLSI PRODUCTS DIVISION 
SIGNAL PROCESSING TECHNOLOGIES. INC. 
SIPEX 
TEKTRONIX MPL 
TOKO AMERICA. INC. 

HIGH SPEED DIGITAL/RF 

ANADIGICS. INC 
ANALOG DEVICES 
ANALOG DEVICES INC., COMPUTER LABS DIVISION 
ARRAY MICROSYSTEMS INC. 
BIPOLARICS INC 
CALIFORNIA EASTERN LABORATORIES 
CASTLE MICROWAVE 
COMLINEAR CORP. 
COMPONENT DISTRIBUTORS. INC. - D 
EXAR CORP. 

GaAs MMICs 

AEL DEFENSE CORP. 
AIL SYSTEMS INC. 
ALPHA INDUSTRIES, INC. 
ANADIGICS. INC 
BRENNAN ASSOCIATES - R 
CALIFORNIA EASTERN LABORATORIES 
CASTLE MICROWAVE 
CELERITEK, INC. 
COMPONENT DISTRIBUTORS. INC. - D 
DAICO INDUSTRIES 
EPITRONICS COFP. 
FEI MICROWAVE 
FUJITSU COMPOUND SEMICONDUCTOR. INC. 
FUSION ELECTRONICS. INC 
GEC-MARCONI MATERIALS TECHNOLOGY. LTD. 
HARRIS MICROWAVE SEMICONDUCTOR 
HARRIS SEMICONDUCTOR 
HEWLETT-PACKARD CO. 
ITT DEFENSE & E_ECTRONICS, 

GALLIUM ARSENIDE TECHNOLOGY CENTE 
JOSEPH ELECTRONICS INC. 
LOCUS, INC. 
MOTOROLA SEMICONDUCTORS 
MOTOROLA, INC., RF DEVICE DIVISION 
OAKBURY COMPONENTS LTD. 
ORION ALPHA CORPORATION 
PACIFIC MONOLITHICS 
PENSTOCK INC. - D 
RAYTHEON CO., MPTD 
RF MICRO DEVICES 
RICHARDSON ELECTRONICS, LTD. - D 
ST OLEKTRON CORP 
SURPLUS SALES OF NEBRASKA 

VIDEO AMP AND MUX 

AIL SYSTEMS INC. 
AKON 
ALLEN AVIONICS, INC. 
ANALOG DEVICES 
BURR-BROWN CORPORATION 
CALOGIC CORP. 
CASTLE MICROWAVE 
COMLINEAR CORP. 
COMPONENT DISTRIBUTORS. INC. - D 
DATEL. INC 
DIGI-KEY - D 
ELANTEC 
HARRIS SEMICONDUCTOR 
JOSEPH ELECTRONICS INC 
LINEAR TECHNOLOGY CORP. 
MAXIM INTEGRATED PRODUCTS 
MOTOROLA BIPOLAR ANALOG IC'S 
PENSTOCK INC. D 
QUALITY SEMICONDUCTOR 
ROHM CORPORATION - D, R 

RESISTORS 
CHIP 

A.G. ELECTRONICS. A DIV. OF HYBRIDS INTL, LTD. 
AMITRON 
ASSOCIATED REPRESENTATIVES CO. - D 
AVX CORP.. A KYOCERA GROUP COMPANY 
AVX LTD 
BARRY INDUSTRIES INC./TRX PRODUCTS 
BECKMAN INDUSTRIAL CORP., 

ELECTRONIC TECHNOLOGIES DIV. 
BRADFORD ELECTRONICS 
CADDOCK ELECTRONICS 
CALIFORNIA MICRO DEVICES CORP. 
COMMUNICATION CONCEPTS, INC. 
COMMUNICATIONS SPECIALISTS. INC. 
COMPONENT DISTRIBUTORS. INC. - D 
DALE ELECTRONICS, INC. 
DIGI-KEY - D 
ELECTRO-FILMS. INC. 
EMC TECHNOLOGY. INC. 
FLORIDA RF LABS, INC. 
HOKURIKU USA LTD. 
HYBRIDS INTERNATIONAL, LTD. 
I R C INC 
INTERNATIONAL MANUFACTURING SERVICES, INC. 

(IMS) 
ION BEAM MILLING. INC. 
JOSEPH ELECTRONICS INC. 
K C K AMERICA INC./ MITSUBISHI 
KDI/TRIANGLE ELECTRONICS. INC. 
MICRO PRECISION TECH. INC 
MINI-SYSTEMS, INC. 
MOUSER ELECTRONICS - D 
NATIONAL ELECTRONICS 
OAKBURY COMPONENTS LTD. 
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New 3 Volt NEC Silicon ICs 

FINALLY! 

3 VOLT 
RFICs 
FOR HANDHELD 

WIRELESS 
PRODUCTS 
NEC’S new low current Silicon ICs not only 
reduce power consumption in your 3 Volt 
designs, they reduce the parts count, improve 
the reliability, and simplify the assembly. 

NEC is committed to 3 Volt Silicon technology; 
these parts are just an introduction. 

There are more on the way. Soon. 
If 5 Volt ICs are the solution, NEC has a wide 

selection of them as well, all available right now. 
And don’t forget NEC’s huge family of discrete 

devices. Many are characterized at 2.5 Volts and they're 
available in a variety of packages, including a new 
ultra-small SMD that's a third the size of a SOT 23! 

For a FREE Product Selection Guide, call your 
nearest CEL Sales Office. 

UPC2745 UPC2747 
Ultra Broad Band Broad Band 

Amplifier Low Noise Amplifier 
DC to 2.7 GHz 100 MHz to 1800 MHz 
12 dB Gain 12 dB Gain 

-1 dBm Psat 3.3 dB NF, 5 mA Icc 
7.5 mA Icc 

UPC2748 
UPC2746 High Gain 

High Gain Amplifier Low Noise Amplifier 
DC to 1500 MHz 200 MHz to 1500 MHz 

19 dB Gain 19 dB Gain 
0 dBm Psat 2.8 dB NF 
7.5 mA Icc 6 mA Icc 

UPB1502 UPB587 
Frequency Divider Frequency Divider 
DC to 2.2 GHz DC to 1000 MHz 

Divide by 64/65, 128/1 29 Divide by 2/4/8 
6 mA Icc 5.5 mA Icc 

...plus dozens of Bipolar Transistors 
characterized at 2.5 Volts, including: 

f = 1500 MHz f = 2.5 GHz f = 1000 MHz 
NE68519 NE68030 NE68039 
1.3 dB NF 1.90 dB NF 1.0 dB NF 
10.0 dB Ga 7.2 dB Ga 11.6 dB Ga 

@ only 3 mA Ic @ only 3 mA Ic @ only 1 mA Ic 

* « 
Surface Mount [tacka^es shown adiad size 

...and a wide variety of 5 Volt RF ICs including: 

UPC2708 UPC2710 UPC2713 
Wide Band Wide Band Amplifier Wide Band 
Amplifier DC to 1000 MHz Amplifier 

DC to 2.9 GHz 33 dB Gain DC to 1200 MHz 

15 dB Gain 3.5 dB NF 29 dB Gain 

10 dBm Psat 3.2 dB NF 

UPC2723 UPC2721 UPC2726 
AGC Amplifier Down Convertor Differential 

100 MHzto 1100 MHz RF= 0.4 to 3.0 GHz Amplifier 
38 dB AGC IF= 50 - 600 MHz 400 MHz to 1400 MHz 

13 dB Gain Conversion Gain= 15 dB 15 dB Gain 

NEC 
Typical Performance at 25° C 

California Eastern Laboratories 

CEL Headquarters, 4590 Patrick Henry Drive. Santa Clara, CA 95056-0964; (408) 988-3500 FAX (408) 988-0279 □ Santa Clara, CA (408) 988-7846 □ Los Angeles, CA (310) 645-0985 
San Diego, CA (619) t67-6727a Bellevue. WA (206) 455-1101 □ Richardson. TX (214) 437-5487□ Shawnee, KS (913) 962-2161 □ Woodridge, IL (708) 241-3040 □ Cockeysville, MD (410) 667-1310 

Peabody MA (508) 535-2885 □ Hackensack, NJ (201) 487-1155 or 487-1160 □ Palm Bay FL (407) 727-8045 □ Snellville, GA (404) 978-4443 □ Nepean, Ontario, Canada (613) 726-0626 

© 1993 California Eastern Laboratories 



RF discrete components 
OHMITE MANUFACTURING CO., INC. - D, R 
PACCOM ELECTRONICS 
PANASONIC INDUSTRIAL CO. 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
PICONICS, INC. 
RALTRON 
RCD COMPONENTS INC. 
REL LABS, INC. 
RF POWER COMPONENTS. INC. 
RICHARDSON ELECTRONICS, LTD. - D 
ROBERT G. ALLEN CO..INC. 
ROHM CORPORATION - D, R 
SENAH - R 
SHOKAI FAR EAST LTD. 
STATE OF THE ART INC. 
TECHNO DIVISION. DALE ELECTRONICS. INC. 
THIN FILM TECHNOLOGY CORP. 
TONY CHAPMAN ELECTRONICS LTD. 
WILBRECHT ELECTRONICS 

HIGH POWER 

ANGSTROHM PRECISION. INC. 
ASSOCIATED REPRESENTATIVES CO. - D 
BARRY INDUSTRIES INC./TRX PRODUCTS 
CADDOCK ELECTRONICS 
CARBORUNDUM COMPANY. THE 
COMPONENT DISTRIBUTORS. INC. - D 
DALE ELECTRONICS. INC. 
EMC TECHNOLOGY. INC. 
FLORIDA RF LABS. INC. 
HD COMMUNICATIONS - D, R 
I R C INC. 
ION BEAM MILLING. INC. 
JOSEPH ELECTRONICS INC. 
K C K AMERICA INC./ MITSUBISHI 
KDI/TRIANGLE ELECTRONICS. INC. 
MOUSER ELECTRONICS - D 
MURATA ERIE NORTH AMERICA 
OHMITE MANUFACTURING CO.. INC. - D, R 
OHMWEVE CO. INC . THE 
PACCOM ELECTRONICS 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
RCD COMPONENTS INC 
RF POWER COMPONENTS, INC. 
RICHARDSON ELECTRONICS. LTD. - D 
ROBERT G. ALLEN CO..INC. 
ROHM CORPORATION - D, R 
TECHNO DIVISION, DALE ELECTRONICS. INC. 

NON-INDUCTIVE 

ASSOCIATED REPRESENTATIVES CO. - D 
CADDOCK ELECTRONICS 
CARBORUNDUM COMPANY. THE 
COMMUNICATION CONCEPTS, INC. 
COMPONENT DISTRIBUTORS. INC - D 
DALE ELECTRONICS. INC. 
ELECTRO-FILMS. INC. 
FLORIDA RF LABS. INC. 
I R C INC. 
INTERNATIONAL MANUFACTURING SERVICES. INC. 

(IMS) 
JOSEPH ELECTRONICS INC. 
K C K AMERICA INC./ MITSUBISHI 
KDI/TRIANGLE ELECTRONICS. INC. 
KINTRONIC LABORATORIES - D 
MOUSER ELECTRONICS - D 
OHMITE MANUFACTURING CO., INC. - D, R 
OHMWEVE CO. INC., THE 
PACCOM ELECTRONICS 
RCD COMPONENTS INC. 
RF POWER COMPONENTS. INC. 
RICHARDSON ELECTRONICS. LTD. - D 
ROBERT G. ALLEN CO .INC. 
T & M RESEARCH PRODUCTS INC. 

RF TRANSFORMERS 
SMALL SIGNAL 

A.G. ELECTRONICS. A DIV. OF HYBRIDS INTL, LTD. 
A R. BLANCK 
ANTENNA DESIGN & MANUFACTURING 
ANTENNA ENGINEERING LTD. 
APPLIED SPECIALTIES. INC. - D 
ARS ELECTRONICS 

ASSOCIATED REPRESENTATIVES CO. - D 
AUTOMATIC COIL CORP 
AVTECH ELECTROSYSTEMS LTD. 
AYDIN CORPORATION (WEST) 
BRENNAN ASSOCIATES - R 
COIL SPECIALTY COMPANY 
COILCRAFT 
COMDEL 
COMMUNICATION CONCEPTS, INC. 
COMPONENT DISTRIBUTORS. INC. - D 
COMTRAN INTEGRATED SOFTWARE, 

DIV. OF JENSEN TRANFORMERS. INC 
DALE ELECTRONICS. INC. 
DEYOUNG MFG INC. 
DIELECTRIC COMMUNICATIONS 
DIGI-KEY - D 
EDCOR MAGNETICS 
EL-RAD TRANSFORMER CO. 
ELECTRO-ASSEMBLIES 
ESC ELECTRONICS CORP. 
FERRONICS INC. 
GOGUEN INDUSTRIES, INC. 
JOSEPH ELECTRONICS INC. 
LORCH ELECTRONICS DIV. OF VERNITRON CORP 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MERRIMAC INDUSTRIES, INC. 
MICROSIGNALS, INC. 
MICROWAVE COMMUNICATIONS LABS 
MINI-CIRCUITS 
MMG NORTH AMERICA 
NETCOM, INC 
NORTH HILLS ELECTRONICS. INC. 
OPAMP LABS INC 
OPT INDUSTRIES 
PALOMAR ENGINEERS 
PASCALL MICROWAVE LIMITED - D, R 
PENSTOCK INC. - D 
PICO ELECTRONICS INC. 
PICONICS. INC. 
PICOSECOND PULSE LABS. INC. 
RADIO TELEVISION PRODUCTS CORP. 
RAYTHEON CO.. MPTD 
RCD COMPONENTS INC. 
RF POWER PRODUCTS 
RF POWER SYSTEMS 
RF PRIME. INC. 
RICHARDSON ELECTRONICS. LTD. - D 
SAE POWER. INC. 
SHOGYO INTL CORP. 
SHOKAI FAR EAST LTD. 
SOUTH AMERICAN DEVELOPMENT CORP. 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP. 
T & M RESEARCH PRODUCTS INC. 
TDK CORP. OF AMERICA 
TELE-TECH CORP. 
TOKIN AMERICA INC. 
TOKO AMERICA. INC. 
TRI-MAG INC. 
TRM INC. 
TTE INC. 
VANGUARD ELECTRONICS CO. 
VERNITRON CORPORATION 
VIEWSONICS 
WATKINS-JOHNSON CO. 
WERLATONE. INC. 

TRANSISTORS 
SMALL SIGNAL BIPOLAR 

A & A ENGINEERING 
ADVANCED SEMICONDUCTOR. INC 
ARS ELECTRONICS 
ASSOCIATED REPRESENTATIVES CO. - D 
BIPOLARICS INC. 
CALIFORNIA EASTERN LABORATORIES 
CALOGIC CORP. 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS. INC. - D 
DIGI-KEY - D 
ELANTEC 
FIRST SOURCE INC. - D, R 
FUSION ELECTRONICS. INC. 
GENERAL SEMICONDUCTOR INC. 
GENERAL TRANSISTOR CORP. 
GENNUM CORPORATION 
HEWLETT-PACKARD CO. 
ITT COMPONENTS 
JOSEPH ELECTRONICS INC. 
MICRO INTERNATIONAL INC. 
MITSUBISHI ELECTRONICS AMERICA 
MOTOROLA SEMICONDUCTORS 
MOTOROLA, INC., RF DEVICE DIVISION 
MOUSER ELECTRONICS - D 
NATIONAL ELECTRONICS 
OAKBURY COMPONENTS LTD. 
PANASONIC INDUSTRIAL CO. 
PENSTOCK INC. - D 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
POWEREX. INC. 
RICHARDSON ELECTRONICS, LTD. - D 
SEMELAB PLC. 
SENAH - R 
SHOKAI FAR EAST LTD. 
SIEMENS COMPONENTS INC., 

SPECIAL PRODUCTS DIV. 
SURPLUS SALES OF NEBRASKA 
TAUBER-DREYER CORP. - D, R 
TEMIC 
TONY CHAPMAN ELECTRONICS LTD. 
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HIGH POWER 

ANTENNA DESIGN & MANUFACTURING 
ARS ELECTRONICS 
ASSOCIATED REPRESENTATIVES CO - D 
BARRY INDUSTRIES INC./TRX PRODUCTS 
BRENNAN ASSOCIATES - R 
COIL SPECIALTY COMPANY 
COMDEL 
COMMUNICATION CONCEPTS, INC. 
COMPONENT DISTRIBUTORS. INC. - D 
INSTRUMENTS FOR INDUSTRY. INC. 
JOSEPH ELECTRONICS INC 
KINTRONIC LABORATORIES - D 
LUCAS ZETA 
MICROWAVE COMMUNICATIONS LABS 
NORTH HILLS ELECTRONICS. INC. 
OPT INDUSTRIES 
PALOMAR ENGINEERS 
RCD COMPONENTS INC. 
RFI CORP. 
SAE POWER. INC. 

SMALL SIGNAL FET 

ADVANCED SEMICONDUCTOR, INC. 
ARS ELECTRONICS 
ASSOCIATED REPRESENTATIVES CO. - D 
CALIFORNIA EASTERN LABORATORIES 
CALOGIC CORP. 
CASTLE MICROWAVE 
CELERITEK, INC. 
COMMUNICATION CONCEPTS, INC. 
COMPONENT DISTRIBUTORS. INC. - D 
DIGI-KEY - D 
DURA ELECTRONIC SALES - R 
FUJITSU COMPOUND SEMICONDUCTOR. INC. 
FUSION ELECTRONICS. INC 
GEC-MARCONI MATERIALS TECHNOLOGY. LTD. 
GENERAL SEMICONDUCTOR INC. 
GENERAL TRANSISTOR CORP. 
HARRIS MICROWAVE SEMICONDUCTOR 
ITT COMPONENTS 
JOSEPH ELECTRONICS INC. 
MICRO INTERNATIONAL INC. 
MICROWAVE TECHNOLOGY 
MITSUBISHI ELECTRONICS AMERICA 
MOTOROLA SEMICONDUCTORS 
MOTOROLA. INC., RF DEVICE DIVISION 
MOUSER ELECTRONICS - D 
OAKBURY COMPONENTS LTD 
PANASONIC INDUSTRIAL CO. 
PENSTOCK INC. - D 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
POWEREX. INC 
RAYTHEON CO.. MPTD 
RICHARDSON ELECTRONICS, LTD. - D 
SEMELAB PLC. 
SHOKAI FAR EAST LTD. 
SIEMENS COMPONENTS INC., 

SPECIAL PRODUCTS DIV 
SILICONIX, INC. 
SURPLUS SALES OF NEBRASKA 
TEMIC 
TEXAS INSTRUMENTS 
TONY CHAPMAN ELECTRONICS LTD. 
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Microwave Technology 
RF & Microwave Power for 

Commercial and Military Applications 
Make Microwave Technology your source for power semiconductors. MwT has a broad 
line of GaAs FET devices and components and Silicon Power FETs covering the 
frequency spectrum from 2 MHz to 26 GHz. Call for our complete catalog. 

Power GaAs FETs, 100 MHz to 23 GHz 

• IP3 > lOdB above P-ldB 

• Quarter Micron Gold Gates 

• Efficiency > 30%, Class A 

• Idss Bin Selection 

• Broad Selection of Packages 

DEVICE P-1 dB 
(dBm) 

GAIN 
(dB) 

12 GHz 

PACKAGE 
AVAILABILITY 

MwT-1 +23 9 Chip, hermetic, low cost ceramic 

MwT-2 +24 10 Chip, hermetic, low cost ceramic 

MwT-9 +25 8 Chip, hermetic, low cost ceramic 

MwT-8 +27 7 Chip, hermetic 

MwT-1 1 +30 7 Chip, hermetic 

MwT-1 4 +33 5 Chip 

GaAs MIC Gain Modules, 2 GHz to 23 GHz 

• Low Cost, Miniature Hybrids 

• Balanced Gain Stages 

• 100% Gold/Eutectic Assembly 

• Use MwT GaAs FETs 

• Low VSWR for Easy Cascading 

MODEL 
FREQUENCY 
RANGE 
(GHz) 

GAIN 
(dB) 

P-1 dB 
(dBm) 

MwT-0206-1G2 2 to 6 18.0 +19.0 

MwT-0206-9P2 2 to 6 11.0 +26.0 

MwT-0206-11P2 2 to 6 6.0 +30.0 

MwT-0618-2P2 6 to 18 5.3 +25.5 

MwT-0618-12P2 6 to 18 4.6 +27.5 

MwT-2123-2P1 21.2 to 23.6 4.0 +24.0 

SILICON POWER FETS, 2 TO 32 MHz 
• Self-Biased, Class A Gain Modules 

• High IP3 for Excellent Linearity 

• Internally Matched 

• Single Power Supply Operation 

MODEL 
IP3 

(dBm) 
POWER 
(Watts) 

GAIN 
(dB) 

BIAS 
V/A 

SLAM-0111 +55 25 15 28/2.40 

SLAM-0122 +59 50 14 40/3.75 

SLAM-0133 +52 10 13 28/0.85 

MicroWave Technology 
4268 Solar Way 
Fremont, CA 94538 

TEL: 510-651-6700 
FAX: 510-651-2208 



REdiscrete components 
RF POWER BIPOLAR 

ADVANCED SEMICONDUCTOR. INC. 
ARS ELECTRONICS 
BIPOLARICS INC. 
BRENNAN ASSOCIATES - R 
CALIFORNIA EASTERN LABORATORIES 
CASTLE MICROWAVE 
COMMUNICATION CONCEPTS. INC. 
COMPONENT DISTRIBUTORS. INC. - D 
DIGI-KEY - D 
DURA ELECTRONIC SALES - R 
FIRST SOURCE INC. - D, R 
FUSION ELECTRONICS. INC. 
GENERAL SEMICONDUCTOR INC 
GENERAL TRANSISTOR CORP. 
HD COMMUNICATIONS - D, R 
HEWLETT-PACKARD CO. 
JOSEPH ELECTRONICS INC. 
M/A-COM PHI, INC. 
MICRO INTERNATIONAL INC. 
MITSUBISHI ELECTRONICS AMERICA 
MOTOROLA SEMICONDUCTORS 
MOTOROLA. INC., RF DEVICE DIVISION 
MOUSER ELECTRONICS - D 
OAKBURY COMPONENTS LTD. 
PENSTOCK INC. - D 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
RICHARDSON ELECTRONICS, LTD. - D 
SEMELAB PLC. 
SENAH - R 
SGS-THOMSON MICROELECTRONICS 
SHOKAI FAR EAST LTD. 
SPECTRIAN 
SURPLUS SALES OF NEBRASKA 
TAUBER-DREYER CORP. - D, R 
TEMIC 

HARRIS MICROWAVE SEMICONDUCTOR 
HD COMMUNICATIONS - D, R 
ITT DEFENSE & ELECTRONICS. 

GALLIUM ARSENIDE TECHNOLOGY CENTE 
JOSEPH ELECTRONICS INC. 
M/A-COM PHI. INC. 
MICRO INTERNATIONAL INC. 
MICROWAVE TECHNOLOGY 
MITSUBISHI ELECTRONICS AMERICA 
MOTOROLA SEMICONDUCTORS 
MOUSER ELECTRONICS - D 
PENSTOCK INC. - D 
PHILIPS COMPONENTS DISCRETE PRODUCTS DIVISION 
POLYFET RF DEVICES 
RICHARDSON ELECTRONICS. LTD. - D 
SEMELAB PLC. 
SGS-THOMSON MICROELECTRONICS 
SPECTRIAN 
THOR ELECTRONICS CORP. 

RF POWER FET 

ADVANCED SEMICONDUCTOR. INC. 
ARS ELECTRONICS 
ASSOCIATED REPRESENTATIVES CO. - D 
CALIFORNIA EASTERN LABORATORIES 
CASTLE MICROWAVE 
COMMUNICATION CONCEPTS, INC. 
COMPONENT DISTRIBUTORS. INC. - D 
DIGI-KEY - D 
DIRECTED ENERGY 
DRESSLER HF TECHNIK GMBH - R 
DURA ELECTRONIC SALES - R 
FUJITSU COMPOUND SEMICONDUCTOR. INC. 

GaAs FET 

ALPHA INDUSTRIES. INC. 
AYDIN CORPORATION (WEST) 
CALIFORNIA EASTERN LABORATORIES 
CASTLE MICROWAVE 
CELERITEK, INC 
COMMUNICATION CONCEPTS, INC. 
COMPONENT DISTRIBUTORS. INC. - D 
DURA ELECTRONIC SALES - R 
FUJITSU COMPOUND SEMICONDUCTOR, INC 
GEC-MARCONI MATERIALS TECHNOLOGY. LTD. 
HARRIS MICROWAVE SEMICONDUCTOR 
HARRIS SEMICONDUCTOR 
HEWLETT-PACKARD CO. 
ITT DEFENSE & ELECTRONICS. 

GALLIUM ARSENIDE TECHNOLOGY CENTE 
JOSEPH ELECTRONICS INC. 
LITTON SOLID STATE DIVISION 
MICROWAVE TECHNOLOGY 
MITSUBISHI ELECTRONICS AMERICA 
MOTOROLA. INC.. RF DEVICE DIVISION 
OAKBURY COMPONENTS LTD. 
PENSTOCK INC. D 
RAYTHEON CO.. MPTD 
RELIANCE COMM/TEC 
RICHARDSON ELECTRONICS. LTD. - D 
SHOKAI FAR EAST LTD. 
SIEMENS COMPONENTS INC., SPECIAL PRODUCTS DIV. 
SURPLUS SALES OF NEBRASKA 
TEXAS INSTRUMENTS 
THOMSON COMPONENTS AND TUBES CORPORATION 
THOR ELECTRONICS CORP. 

VACUUM TUBES 
TRANSMITTING 

ACCUTEST INSTRUMENTS INC. 
ARS ELECTRONICS 
BRENNAN ASSOCIATES - R 
BURLE INDUSTRIES. INC. - TUBE PRODUCTS DIV. 
CASTLE MICROWAVE 
DYMA ENGINEERING 
EEV INC 
FUSION ELECTRONICS. INC 
GILTRON INC 
JOSEPH ELECTRONICS INC. 
LITTON SYSTEMS. INC. ELECTRON DEVICES 
PASCALL MICROWAVE LIMITED - D. R 
PENTA LABORATORIES. INC. 
POWER ELECTRONIC COMPONENTS 
RAYTHEON CO.. MPTD 
RICHARDSON ELECTRONICS. LTD. 
SHOKAI FAR EAST LTD. 
SIEMENS COMPONENTS INC., 

SPECIAL PRODUCTS DIV 
SURPLUS SALES OF NEBRASKA 
SVETLANA ELECTRON DEVICES. INC 
THOMSON COMPONENTS AND TUBES CORPORATION 
VARIAN ASSOC. 
VARIAN POWER GRID TUBE PRODUCTS 
WATKINS-JOHNSON CO. 

RECEIVING 

ACCUTEST INSTRUMENTS INC. 
ARS ELECTRONICS 
BURLE INDUSTRIES. INC. - TUBE PRODUCTS DIV. 
EEV INC 
FUSION ELECTRONICS. INC. 
JOSEPH ELECTRONICS INC. 
NATIONAL ELECTRONIC INTERFERENCE 

CONTROL CO. 
PASCALL MICROWAVE LIMITED - D. R 
PENTA LABORATORIES. INC. 
RICHARDSON ELECTRONICS. LTD. 
SHOKAI FAR EAS I LTD. 
SURPLUS SALES OF NEBRASKA 
WATKINS-JOHNSON CO. 
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RF modular components 
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1. ADVANCED CONTROL COMPONENTS 
2. ANDERSEN LABORATORIES 
3. AVANTEK, INC. 
4. COILCRAFT 
5. COMMUNICATION CONCEPTS, INC. 
6. DELPHI COMPONENTS INC., 

A DIV. OF AURA SYSTEMS INC. 
7. EDC FREQUENCY PRODUCTS 
8. EG&G FREQUENCY PRODUCTS, INC. 
9. F S Y MICROWAVE INC. 
10. FOX ELECTRONICS 
11. INTERNATIONAL CRYSTAL 

MANUFACTURING CO., INC. 
12. JAN CRYSTALS 
13. KALMUS ENGINEERING INC. 
14. KVG NORTH AMERICA, INC. 
15. LITTON SOLID STATE DIVISION 
16. M/A-COM INC., ANTENNA 

AND CABLE DIVISION 
17. M/A-COM MICROELECTRONICS DIVISION 

12 

18. MICROWAVE TECHNOLOGY 
19. MINI-CIRCUITS 
20. MURATA ERIE NORTH AMERICA 
21 . OAK FREQUENCY CONTROL GROUP 
22. OSCILLATEK, A DOVER 

TECHNOLOGIES COMPANY 
23. PENSTOCK INC. 
24. Q-BIT CORPORATION 
25. QUALCOMM, INC., VLSI PRODUCTS DIVISION 
26. RF MONOLITHICS 
27. SARONIX 
28. TELE-TECH CORP. 
29. TELONIC BERKELEY, INC. 
30. TOYOCOM U.S.A., INC. 
31.TRILITHIC, INC. 
32. TTE INC. 
33. VECTRON LABORATORIES INC. 
34. WATKINS-JOHNSON 
35. WAVETEK COMMUNICATIONS DIVISION 
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RF modular components 
MODULAR 

COMPONENTS 
AMPLIFIERS 

BROADBAND 

ADVANCED ANALOG 
AIL SYSTEMS INC. 

ALPHA INDUSTRIES, INC. 
AMERICAN MICROWAVE TECHNOLOGY 
AML, INC. 
ANALOG DEVICES INC., COMPUTER LABS DIVISION 
APEX MICROTECHNOLOGY 
APPLIED SPECIALTIES, INC. 
APPLIED SPECIALTIES, INC. - D 
ARS ELECTRONICS 
ASTRON CORPORATION 
AVANTEK, INC. 
AVIANKA, INC. 
AYDIN CORPORATION (WEST) 
BRENNAN ASSOCIATES - R 

What's In This For You? 
Reference 
(lock 

DDS - Driven PLL Synthesizer 

Q251O: 10-bH, lOOMHzDAC 
Q252O: 12-bit, 80 MHz DAC 

Series, 100 to 2400 MHz 

DDS-driven PLL technology provides the high frequency 
output, wide frequency range, and fine frequency resolution 
you need. QUALCOMM provides all the major components 

your synthesizer system requires: 

• Direct Digital Synthesizers 

• Digital to Analog Converters 

• Phase Locked Loop Frequency Synthesizers 

• Voltage Controlled Oscillators. 

Explore the benefits of DDS/PLL technology with 

our QO71O DDS/PLL demo circuit, or send for our 
free "DDS/PLL Hybrid" Application Note and discover 

what’s in this for you! 

Qualcomm 
VLSI Products 

10555 Sorrento Valley Road 
San Diego, CA 92121-1617 USA 

Tel: (619) 597-5005 
_ Fax: (619) 452-9096 

synthesizer 
...the elegant^olution 

BRIMROSE CORP. 
BURLE INDUSTRIES, INC. - TUBE PRODUCTS DIV. 
BURR-BROWN CORPORATION 
CALOGIC CORP. 
CASTLE MICROWAVE 
COMLINEAR CORP. 
COMMUNICATION CONCEPTS, INC. 
COMPONENT DISTRIBUTORS, INC. - D 
COMTRAN INTEGRATED SOFTWARE, DIV. OF JENSEN 
TRANFORMERS, INC 
COUGAR COMPONENTS 
CTT INC. 
DATEL, INC. 
DAWN ELECTRONICS, INC. 
DRESSLER HF TECHNIK GMBH - R 
ELISRA ELECTRONIC SYSTEMS LTD. 
EM RESEARCH ENGINEERING, INC. 
ENI 
EXIMIN TRADING CO., INC. 
FEI MICROWAVE 
FIRST SOURCE INC. - D, R 
FREQUENCY PRODUCTS, INC. 
GENERAL TRANSISTOR CORP. 
HEROTEK INC. 
HITTITE MICROWAVE CORP. 
I T S ELECTRONICS INC. 
INSTRUMENTS FOR INDUSTRY, INC. 
INTECH 
ITT DEFENSE & ELECTRONICS, 

GALLIUM ARSENIDE TECHNOLOGY GENTE 
JCA TECHNOLOGY INC. 
JOSEPH ELECTRONICS INC. 
KALMUS ENGINEERING INC. 
KROHN-HITE CORP. 
LCF ENTERPRISES 
LECTRONIC RESEARCH LABS 
LOGIMETRICS, INC. 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUCAS ZETA 
M.S. KENNEDY CORP. 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MDF PRODUCTS INC. 
MENLO INDUSTRIES 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE SOLUTIONS INC. 
MICROWAVE TECHNOLOGY 
MID-ATLANTIC RF SYSTEMS. INC. 
MILLIWAVE 
MINI-CIRCUITS 
MITEQ, INC. 
MOTOROLA SEMICONDUCTORS 
MOTOROLA, INC., RF DEVICE DIVISION 
NATIONAL COMMUNICATIONS ELECTRONICS, INC. 
NEC ELECTRONICS, INC. 
OPAMP LABS INC. 
OPTICAL ELECTRONICS INC. 
ORIEL CORP. 
ORION ALPHA CORPORATION 
P.G. ELECTRONICS LTD. 
PACIFIC AMPLIFIER CORPORATION 
PASCALL MICROWAVE LIMITED - D, R 
PASTERNACK ENTERPRISES 
PENSTOCK INC. D 
PETROND MICROWAVE 
Q-BIT CORPORATION 
REL LABS. INC. 
RF POWER LABS INC. 
RICHARDSON ELECTRONICS, LTD. - D 
SENAH - R 
SHASON MICROWAVE CORP. 
SILICON VALLEY POWER AMPLIFIERS 
SONOMA INSTRUMENT CO. 
SPECTRIAN 
ST MICROWAVE CORP., ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
ST OLEKTRON SYSTEMS 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP. 
SYSTRON DONNER CORP., 

MICROWAVE/INSTRUMENT DIV. 
TAUBER-DREYER CORP. - D, R 
TELEDYNE MICROWAVE 
TRIQUINT SEMICONDUCTOR INC. 
TRONTECH, INC. 
ULTRA LASERTECH INC. 
VERITECH MICROWAVE - R 
VIEWSONICS 
VORTEX MICROWAVE CORP. 
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HYBRID 

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD. 
ADVANCED ANALOG 
AIL SYSTEMS INC. 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
AMPLIFONIX, INC. 
ANALOG DEVICES 
ANALOG DEVICES INC., COMPUTER LABS DIVISION 
APEX MICROTECHNOLOGY 
AVANTEK, INC. 
AYDIN CORPORATION (WEST) 
AYDIN VECTOR DIV. 
BECKMAN INDUSTRIAL CORP., 

ELECTRONIC TECHNOLOGIES DIV. 
BRENNAN ASSOCIATES - R 
BURR-BROWN CORPORATION 
C & S HYBRID, INC. 
CALIFORNIA AMPLIFIER, INC. 
CALNET ELECTRONICS INC. 
CALOGIC CORP. 
CASTLE MICROWAVE 
COMLINEAR CORP. 
COMMUNICATION CONCEPTS, INC. 
COMPONENT DISTRIBUTORS, INC. - D 
COUGAR COMPONENTS 
CTS CORP. 
CTT INC. 
DATEL, INC. 
DAWN ELECTRONICS, INC. 
DRESSLER HF TECHNIK GMBH - R 
DURA ELECTRONIC SALES - R 
ECM DEVICES 
ELANTEC 
ELISRA ELECTRONIC SYSTEMS LTD. 
FIRST SOURCE INC. - D, R 
FREQUENCY PRODUCTS, INC. 
FUSION ELECTRONICS, INC. 
GENNUM CORPORATION 
Hl-Q CRYSTALS DIV. 
HITTITE MICROWAVE CORP. 
HYBRID-TEK, INC. 
HYBRIDS INTERNATIONAL, LTD. 
HYTEK MICROSYSTEMS INC. 
I T S ELECTRONICS INC. 
INTERNATIONAL SENSOR SYSTEMS, INC. 
JCA TECHNOLOGY INC. 
KDI/TRIANGLE ELECTRONICS, INC. 
LECROY RESEARCH SYSTEMS 
LECTRONIC RESEARCH LABS 
LOCUS INC. 
LUCAS ZETA 
M-TRON INDUSTRIES INC. 
M.S. KENNEDY CORP. 
M/A-COM MICROELECTRONICS DIVISION 
MAXIM INTEGRATED PRODUCTS 
MENLO INDUSTRIES 
MICRO HYBRIDS INC. 
MICRO NETWORKS CO. 
MICRO PRECISION TECH. INC. 
MICROWAVE SOLUTIONS INC. 
MICROWAVE TECHNOLOGY 
MILCOM INTL. 
MILLIWAVE 
MINI-SYSTEMS, INC. 
MITEQ, INC. 
MITSUBISHI ELECTRONICS AMERICA 
MOTOROLA SEMICONDUCTORS 
MOTOROLA, INC., RF DEVICE DIVISION 
NARDA MICROWAVE CORP. 
NATEL ENGINEERING CO., INC. 
NEC ELECTRONICS, INC. 
OAKBURY COMPONENTS LTD. 
OPAMP LABS INC 
OPTICAL ELECTRONICS INC. 
OPTIMAX, INC 
PACIFIC AMPLIFIER CORPORATION 
PACIFIC MONOLITHICS 
PASCALL MICROWAVE LIMITED - D, R 
PENSTOCK INC. D 
PETROND MICROWAVE 
PICO PRODUCTS, INC. 
PLESSEY SEMICONDUCTORS 
Q-BIT CORPORATION 
RADAR TECH. INC. 
RDL, INC. 
REL LABS, INC. 
REMEC 
RICHARDSON ELECTRONICS, LTD. - D 
ROHM CORPORATION - D, R 
SENAH - R 
SGS-THOMSON MICROELECTRONICS 

SHASON MICROWAVE CORP. 
SIGNAL MANAGEMENT LTD. 
SIPEX 
SPECTRIAN 
ST MICROWAVE CORP., ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
ST OLEKTRON CORP. 
ST OLEKTRON SYSTEMS 
SURPLUS SALES OF NEBRASKA 
SYSTRON DONNER CORP., 

MICROWAVE/INSTRUMENT DIV. 
TAIYO YUDEN (USA) INC. 
TAUBER-DREYER CORP. - D, R 
TE SYSTEMS 
TEKTRON MICRO ELECTRONICS INC. 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TELEPLEX INC. (ALFORD DIV.) 
TEMIC 
TONY CHAPMAN ELECTRONICS LTD. 
WATKINS-JOHNSON CO. 

LOG 

ADVANCED ANALOG 
AEL DEFENSE CORP. 
AIL SYSTEMS INC. 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
AKON 
AMERICAN MICROWAVE CORP. 
ANALOG DEVICES 
ANALOG DEVICES INC., COMPUTER LABS DIVISION 
AVANTEK, INC. 
BRENNAN ASSOCIATES - R 
BURR-BROWN CORPORATION 
COMPONENT DISTRIBUTORS, INC. - D 
EXIMIN TRADING CO., INC. 
FEI MICROWAVE 
KDI/TRIANGLE ELECTRONICS, INC. 
LECTRONIC RESEARCH LABS 
LINEARIZER TECHNOLOGY, INC. 
LOG TECH, INC. 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MEGADYNE CORP. 
MENLO INDUSTRIES 
MITEQ, INC. 
MOTOROLA, INC., RF DEVICE DIVISION 
NARDA MICROWAVE CORP. 
OAKBURY COMPONENTS LTD. 
OPTICAL ELECTRONICS INC. 
OPTIMAX, INC 
PASCALL MICROWAVE LIMITED - D, R 
PLESSEY SEMICONDUCTORS 
RADAR TECH. INC. 
REMEC 
ST MICROWAVE CORP., ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
ST OLEKTRON CORP. 
TAUBER-DREYER CORP. - D, R 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
VERITECH MICROWAVE - R 
WESTERN MICROWAVE INC. 

LIMITING 

ADVANCED CONTROL COMPONENTS 
AIL SYSTEMS INC. 
AKON 
ALPHA INDUSTRIES, INC. 
AMPLIFONIX, INC. 
AVANTEK, INC. 
AYDIN CORPORATION (WEST) 
BRENNAN ASSOCIATES - R 
BURR-BROWN CORPORATION 
CALIFORNIA AMPLIFIER, INC. 
CASTLE MICROWAVE 
COMLINEAR CORP. 
COMPONENT DISTRIBUTORS, INC. - D 
COUGAR COMPONENTS 
CTT INC. 
EXIMIN TRADING CO., INC. 
FEI MICROWAVE 
FIRST SOURCE INC. - D, R 
HEROTEK INC. 
HITTITE MICROWAVE CORP. 
JCA TECHNOLOGY INC. 
KDI/TRIANGLE ELECTRONICS, INC. 
LINEARIZER TECHNOLOGY, INC. 
LITTON SOLID STATE DIVISION 
LOG TECH, INC. 
LUCAS ZETA 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MENLO INDUSTRIES 
MICROWAVE TECHNOLOGY 
MITEQ, INC. 
MOTOROLA, INC., RF DEVICE DIVISION 
NARDA MICROWAVE CORP. 
OPAMP LABS INC. 
OPTIMAX, INC 
ORION ALPHA CORPORATION 
PASCALL MICROWAVE LIMITED - D, R 
PENSTOCK INC. D 
PLESSEY SEMICONDUCTORS 
Q-BIT CORPORATION 
RADAR TECH. INC. 
REMEC 
ST MICROWAVE CORP., ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
ST OLEKTRON CORP. 
SYSTRON DONNER CORP., 

MICROWAVE/INSTRUMENT DIV. 
TEKTRON MICRO ELECTRONICS INC. 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
VERITECH MICROWAVE - R 
WATKINS-JOHNSON CO. 
WESTERN MICROWAVE INC. 

VIDEO 

ADVANCED CONTROL COMPONENTS 
AIL SYSTEMS INC. 
AKON 
ALPHA INDUSTRIES, INC. 
AML, INC. 
ANALOG DEVICES 

HF LINEAR AMPLIFIERS - BROADBAND TRANSFORMERS 

2 METER VHF AMPLIFIERS 

35 Watt Model 335A. $ 79.95 Kit 
75 Watt Model 875A . $119.95 Kit 

HF AMPLIFIERS per MOTOROLA BULLETINS 

Complete Parts Liat for HF Amplifiera Described 
in the MOTOROLA R.F. Device Data 

AN758 3OOW $154.15 EB63 140W $ 89.65 
AN762 140W $ 95.15 EB27A 300W $136.80 
AN779L 20W $ 83.79 EB104 600W $371.65 
AN779H 20W $ 93.20 AR305 300W $346.82 
AR313 300W $366.00 

NEW!! 1K WATT 2-50 MHz Amplifier 
MOTOROLA AR347 $1,100.95 

POWER SPLITTERS and COMBINERS 
2-30MHZ 

600 Watt PEP 2—Port . $ 69.95 
1000 Watt PEP 2—Port . $ 79.95 
1200 Watt PEP 4—Port . $ 89.95 Available in krt or wiredAested 

For detailed information and prices, call or write for our free catalog. 

RF Design 

100 WATT 420-450 MHz PUSH-PULL LINEAR 

AMPLIFIER - SSB-FM-ATV 

KEB67—PK (KH). $159.95 
KEB67-PCB (PC Board) . $ 18.00 
KEB67-I (Manual) . $ 5.00 

We also stock Hard-to-Find parts 

CHIP CAPS—KemeUATC 
METALCLAD MICA CAPS—Unelco/Semco 
RF POWER TRANSISTORS 
MINI—CIRCUIT MIXERS 
SBL-1 (1—500Mz) . S 6.50 
SBL-1X (10—1000Mz) . $ 7.95 

ARCO TRIMMER CAPACITORS 

VK200—20/4B RF Choke . $ 1.20 
56—590—65—3B Ferrrte Bead . $ 20 
Broadband HF Transformers 

Add $4.00 for shipping and handling. 

FAX (513) »23-3811 
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REmodular components 
ANALOG DEVICES INC., COMPUTER LABS DIVISION 
APEX MICROTECHNOLOGY 
BRENNAN ASSOCIATES - R 
BRIMROSE CORP. 
BURR-BROWN CORPORATION 
CALOGIC CORP. 
COMLINEAR CORP. 
COMPONENT DISTRIBUTORS. INC. - D 
DAWN ELECTRONICS, INC. 
DYMA ENGINEERING 
ELANTEC 
EON INSTRUMENTATION, INC. 
EXIMIN TRADING CO., INC. 
FEI MICROWAVE 
FUSION ELECTRONICS, INC 
GENNUM CORPORATION 
HARRIS SEMICONDUCTOR 
KINGS ELECTRONICS CO. INC. 
LUCAS ZETA 
M.S KENNEDY CORP. 
M/A-COM MICROELECTRONICS DIVISION 
MATRIX SYSTEMS CORP. 
MAXIM INTEGRATED PRODUCTS 
MDF PRODUCTS INC. 
MEGADYNE CORP. 
MENLO INDUSTRIES 
MITEQ, INC. 
MOTOROLA, INC., RF DEVICE DIVISION 
NARDA MICROWAVE CORP. 
OPAMP LABS INC. 
OPTICAL ELECTRONICS INC. 
PENSTOCK INC. - D 
PICO PRODUCTS, INC. 
RDL, INC. 
REL LABS. INC. 
RICHARDSON ELECTRONICS. LTD. - D 
ROHM CORPORATION - D, R 
SENAH -R 
SILICONIX. INC. 

ST MICROWAVE CORP., ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
ST OLEKTRON SYSTEMS 
TEKTRON MICRO ELECTRONICS INC. 
TELEDYNE MICROELECTRONICS 
TEMIC 
UHF ASSOCIATES 
VIEWSONICS 
WESTERN MICROWAVE INC. 

DETECTORS 
ADVANCED CONTROL COMPONENTS 
AEL DEFENSE CORP. 
AKON 
ALAN INDUSTRIES. INC. 
BRENNAN ASSOCIATES - R 
CASTLE MICROWAVE 
COAXIAL COMPONENTS CORP. 
COMPONENT DISTRIBUTORS. INC. - D 
DAICO INDUSTRIES 
EDO CORP. I BARNES ENGINEERING DIV. 
ELCOM SYSTEMS INC. 
EMC TECHNOLOGY, INC. 
EXIMIN TRADING CO., INC. 
FEI MICROWAVE 
GIGA-TRONICS, POWER MEASUREMENTS DIV. 
HYPRES INC. 
INNOWAVE 
KRYTAR 
M-TRON INDUSTRIES INC. 
MARLOW ELECTRONICS LTD. - R 
METELICS CORP. 
MICA MICROWAVE CORP. 
MIDISCO 
MILLITECH CORP. 
NARDA MICROWAVE CORP. 
NORSAL INDUSTRIES INC. 

OPTICAL COATING LABORATORY. INC. 
ORIEL CORP. 
PENSTOCK INC. D 
REMEC 
ROBINSON LABS - R 
SHOKAI FAR EAST LTD. 
ST MICROWAVE CORP . ARIZONA OPERATIONS 
ST MICROWAVE CORP , CALIFORNIA OPERATIONS 
SURPLUS SALES OF NEBRASKA 
TAIYO YUDEN (USA) INC. 
TALBOT TECHNOLOGY (T-TECH) CORP. 
TELEDYNE MICROELECTRONICS 
TELONIC BERKELEY, INC. 
TEMIC 
TOKIN AMERICA INC, 
TONY CHAPMAN ELECTRONICS LTD. 
TRILITHIC, INC. 
WATKINS-JOHNSON CO. 
WAVETEK COMMUNICATIONS DIVISION 
WESTERN MICROWAVE INC. 

FILTERS 
CRYSTAL 

A & A ENGINEERING 
A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD. 
ALPHA COMPONENTS. INC. 
AMERICAN KSS - D 
BRENNAN ASSOCIATES - R 
COMSTRON, 

DIVISION OF AEROFLEX LABORATORIES INC. 
CRYSTEK CRYSTAL CORP. 
EDC FREQUENCY PRODUCTS 
ESCO ASSOCIATES 
FILTRONETICS 
FOX ELECTRONICS 
FREQUENCY ELECTRONICS 

A. 

ntroducing RF 
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RFM's new group delay 

compensated low-loss 

SAW filters are ideal 

for GSM, INMARSAT, 

Uncompensated PCN, and many other 
Group Delay 

digital radiotelephone 

s Group Delay Compensated Low-Loss SAW Filters 
IF applications. RFM 

Compensated 
Group Delay 

technology holds group 

delay virtually flat 

across the filter's 6 dB 

bandwidth, assuring 

low intersymbol inter¬ 

ference. RFM offers 

these filters in both DIP 

RF Monolithics, Inc. 

4441 Sigma Road. Ffallas, Texas 75244 USA Phone: (214) 233 

and SMT packages. 

For further information 

x: (214) 387-8148 please contact RFM. 
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HD COMMUNICATIONS - D, R 
Hl-Q CRYSTALS DIV. 
HY-Q INTERNATIONAL (USA) 
INTERNATIONAL CRYSTAL MANUFACTURING CO., INC. 
K S ELECTRONICS 
KDS AMERICA. A DAISHINKU CORPORATION 
KOLINKER INDUSTRIAL EQUIP. LTD. 
KVG NORTH AMERICA, INC. 
LAP-TECH INC. 
LECTRONIC RESEARCH LABS 
MICROWAVE FILTER CO.. INC. 
MORGAN MATROC. ELECTRO CERAMICS DIVISION 
NATIONAL ELECTRONICS 
NEL FREQUENCY CONTROLS. INC. 
NETCOM. INC 
OAK FREQUENCY CONTROL GROUP 
OAKBURY COMPONENTS LTD. 
OPT INDUSTRIES 
PIEZO TECHNOLOGY. INC. 
QUARTZTEK. INC. 
RALTRON 
SAVOY ELECTRONICS. INC. 
SENTRY MFG CO. 
SHOKAI FAR EAST LTD. 
ST MICROSONICS CORP 
SURPLUS SALES OF NEBRASKA 
TAUBER-DREYER CORP. - D. R 
TELE QUARZ USA 
TEMEX ELECTRONICS INC. 
TEW NORTH AMERICA 
THOMSON COMPONENTS AND TUBES CORPORATION 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 

SAW 

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL. LTD 
AIL SYSTEMS INC. 
AMERICAN KSS - D 
ANDERSEN LABORATORIES 
ARCO ELECTRONICS 
AVX CORP . A KYOCERA GROUP COMPANY 
C-MAC QUARTZ CRYSTALS 
COM DEV 
FREQUENCY ELECTRONICS 
FUJITSU MICROELECTRONICS, 

SEMICONDUCTOR DIVISION 
HAZELTINE CORP 
Hl-Q CRYSTALS DIV. 
K S ELECTRONICS 
KDS AMERICA. A DAISHINKU CORPORATION 
KVG NORTH AMERICA. INC. 
LECTRONIC RESEARCH LABS 
MURATA ERIE NORTH AMERICA 
OAKBURY COMPONENTS LTD. 
PANASONIC INDUSTRIAL CO. 
PASCALL MICROWAVE LIMITED - D. R 
PENSTOCK INC. - D 
PHONON CORP 
PICO PRODUCTS. INC. 
PLESSEY SEMICONDUCTORS 
RF MONOLITHICS INC. 
SAWTEK INC. 
SHOKAI FAR EAST LTD. 
SIEMENS COMPONENTS INC., 

SPECIAL PRODUCTS DIV. 
TEW NORTH AMERICA 
THOMSON COMPONENTS AND TUBES CORPORATION 
TOKO AMERICA. INC. 
TONY CHAPMAN ELECTRONICS LTD. 

LC 

AIL SYSTEMS INC. 
ALLEN AVIONICS. INC. 
ALPHA COMPONENTS. INC. 
ANATECH ELECTRONICS 
ANTHONY RF PRODUCTS. INC 
APPLIED SPECIALTIES. INC. - D 
ARCO ELECTRONICS 
AVX LTD 
BIRD ELECTRONIC CORP 
CALIFORNIA MICRO DEVICES CORP. 
CAPCON. INC 
CAPTOR CORP 
CASTLE MICROWAVE 
CERAMIC DEVICES, INC 
CIR-Q-TEL/DIVISION OF TRILITHIC 
COAXIAL DYNAMICS, INC. 
COILCRAFT 

COMPASS COMMUNICATIONS INC. 
COMPONENT DISTRIBUTORS, INC. - D 
COMSTRON. 

DIVISION OF AEROFLEX LABORATORIES INC. 
DADEN ASSOCIATES, INC. 
DELTA MICROWAVE INC 
DEYOUNG MFG INC. 
DIELECTRIC COMMUNICATIONS 
DURA ELECTRONIC SALES - R 
EDC FREQUENCY PRODUCTS 
ELISRA ELECTRONIC SYSTEMS LTD. 
EMI FILTER CO. 
EMINETICS 
ESC ELECTRONICS CORP. 
ESCO ASSOCIATES 
F S Y MICROWAVE INC. 
FARADAY TECHNOLOGY LTD. 
FILTRONETICS 
GENISCO ELECTRONICS 
GOGUEN INDUSTRIES. INC. 
Hl-Q CRYSTALS DIV. 
HY-Q INTERNATIONAL (USA) 
INTEGRATED MICROWAVE CORPORATION 
ION BEAM MILLING. INC 
ISKRA ELECTRONICS. INC. 
K & L MICROWAVE. INC 
K C K AMERICA INC./ MITSUBISHI 
KW MICROWAVE CORPORATION 
LC R. ELECTRONICS. INC 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
MAXWELL LABORATORIES. INC . SIERRA DIVISION 
MCH ASSOCIATES 
MICRO PRECISION TECH. INC. 
MICROWAVE FILTER CO., INC. 
MINI-CIRCUITS 
MURATA ERIE NORTH AMERICA 
NETCOM. INC. 
NORTH HILLS ELECTRONICS, INC. 
OAKBURY COMPONENTS LTD. 
OPT INDUSTRIES 
OXLEY INC. 
PACIFIC WEST ELECTRONICS 
PASCALL MICROWAVE LIMITED - D, R 
PASSIVE POWER PRODUCTS 
PENNY TECHNOLOGIES. INC. 
PENSTOCK INC. D 
PICO PRODUCTS. INC. 
PIEZO TECHNOLOGY, INC 
POLE/ZERO CORPORATION 
POWER DYNAMICS INC. 
QUARTZTEK. INC 
RADIATION SCIENCES INC. 
RALTRON 
RCD COMPONENTS INC. 
RDL, INC. 
REACTEL. INC. 
REMEC 
RFI CORP 
RTRON CORP. 
SALISBURY ENGINEERING INC. 
SCHAFFNER EMC. INC. 
SHOKAI FAR EAST LTD. 
SIERRA MICROWAVE TECHNOLOGY 
ST MICROSONICS CORP. 
ST MICROWAVE CORP., ARIZONA OPERATIONS 
ST MICROWAVE CORP.. CALIFORNIA OPERATIONS 
STETCO, INC 
SYNERGY MICROWAVE CORP. 
TAIYO YUDEN (USA) INC. 
TALBOT TECHNOLOGY (T-TECH) CORP 
TAUBER-DREYER CORP - D. R 
TDK CORP. OF AMERICA 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TELONIC BERKELEY, INC. 
TEMEX ELECTRONICS INC 
TEXAS SPECTRUM ELECTRONICS INC. 
TOKO AMERICA, INC. 
TRI-MAG INC. 
TRILITHIC, INC. 
TTE INC. 
VANGUARD ELECTRONICS CO. 
VIEWSONICS 
VORTEX MICROWAVE CORP 
WAVETEK COMMUNICATIONS DIVISION 

ACTIVE 

ADVANCED ANALOG 
ALPHA COMPONENTS, INC. 

ARCO ELECTRONICS 
BURR-BROWN CORPORATION 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS, INC. - D 
CONTROL CONCEPTS CORP., 

A SUBSIDIARY OF THE LIEBERT CORP. 
DATEL, INC. 
EMINETICS 
EXIMIN TRADING CO., INC. 
FARADAY TECHNOLOGY LTD. 
FILTRONETICS 
GENISCO ELECTRONICS 
HD COMMUNICATIONS - D, R 
HITTITE MICROWAVE CORP. 
KROHN-HITE CORP. 
LECTRONIC RESEARCH LABS 
M-TRON INDUSTRIES INC. 
MARLOW ELECTRONICS LTD. - R 
MAXIM INTEGRATED PRODUCTS 
MICRO HYBRIDS INC. 
MICRO PRECISION TECH. INC. 
MICROWAVE COMMUNICATIONS LABS 
MURATA ERIE NORTH AMERICA 
NETCOM, INC. 
OPAMP LABS INC. 
ORIEL CORP. 
PENSTOCK INC. - D 
PICO PRODUCTS. INC. 
PRECISION FILTERS INC. 
REL LABS, INC. 
SELECTONE CORP. 
SHOKAI FAR EAST LTD. 
SURPLUS SALES OF NEBRASKA 
SYNETCOM DIGITAL. INC. 
TALBOT TECHNOLOGY (T-TECH) CORP. 
TDK CORP. OF AMERICA 
TELEDYNE MICROELECTRONICS 
TOKO AMERICA, INC. 
TTE INC. 
VIEWSONICS 
XETRON CORP. 

FREQUENCY 
MULTIPLIERS 

AIL SYSTEMS INC. 
ALPHA INDUSTRIES, INC. 
ANGHEL LABORATORIES. 

A DIV. OF RADIATION SYSTEMS INC. 
BURR-BROWN CORPORATION 
C & S HYBRID. INC. 
CASTLE MICROWAVE 
COM DEV 
COMMUNICATION TECHNIQUES. INC. 
CONTINENTAL MICROWAVE TECHNOLOGY INC. 
DAJEM TECHNOLOGY CO 
DURA ELECTRONIC SALES - R 
ELECTRO RENT CORPORATION 
ELISRA ELECTRONIC SYSTEMS LTD. 
EM RESEARCH ENGINEERING, INC. 
EMF SYSTEMS INC. 
EXIMIN TRADING CO.. INC. 
FEI MICROWAVE 
FERRETEC, INC. 
FREQUENCY SOURCES. INC. 
GREENRAY INDUSTRIES 
HEROTEK INC. 
HEWLETT-PACKARD CO. 
HITTITE MICROWAVE CORP. 
HYBRIDS INTERNATIONAL. LTD. 
JHP INDUSTRIAL 
K & L MICROWAVE. INC. 
KW MICROWAVE CORPORATION 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUCAS ZETA 
M/A-COM INC., ANTENNA AND CABLE DIVISION 
M/A-COM MICROELECTRONICS DIVISION 
MAGNUM MICROWAVE CORP. 
MARLOW ELECTRONICS LTD. - R 
MICRO NETWORKS CO. 
MICROSIGNALS. INC. 
MICROSOURCE INC. 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE DEVICE TECHNOLOGY CORPORATION 
MICROWAVE OSCILLATOR CORP. 
MILLITECH CORP. 
MILLIWAVE 
MINARET RADIO 
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DISTRIBUTION CENTERS 
NORTH AMERICA 

△Mini-Circuits 
NEW YORK 

8AM-5:30PM EST 
P.O. Box 350166 

B’klyn. NY 11235-0003 

(phone) 800 247-6343 
(phone) 718 934-4500 

(fax) 718 332-4661 

MISSOURI 
9AM-8PM EST 

(phone) 800 654-7949 
(phone) 417 335-5935 

(fax) 417 335-5945 

CREDIT CARDS WELCOME 

AMERICAN EXPRESS VISA 

AUTHORIZED DISTRIBUTORS 
UNITED STATES .CALIFORNIA 
MID-ATLANTIC Mini-Circuits 

*MLC Distributors Ltd Tustin, CA 92680 
Conshohocken, PA 19428 (800) 654 - 7949 
(800) 442-31 77 (714) 838-51 44 
(21 5) 825-31 77 (41 7) 335-5935 

MIDWEST 
*CFC Distributors, Inc. 
Mundelein, IL 60060 
(708) 540-9962 

SOUTHEAST 
Component Distributors, Inc 
Huntsville, AL 35810 
(800) 888-0331 
(205) 851-7800 

Palm Bay. FL 32905 
(800) 558-2351 
(407) 724-9910 

Norcross. GA 30092 
(800) 874-7209 
(404) 441 -3320 

SOUTHWEST 
TEXAS. OKLAHOMA. 
LOUISIANA 
Component Distributors, Inc. 
Dallas. TX 75243 
(800) 848-4234 
(214)644-0373 

WEST 
△ARIZONA. NEW MEXICO 
Mini-Circuits 
P.O. Box 350166 
Brooklyn. NY 11235-0003 
(800) 654-7949 
(417)335-5935 

Los Altos. CA 94022 
(800) 654-7949 
(415) 948-6533 
(417)335-5935 

△NORTHWEST 
Mini-Circuits 
Bellevue. WA 98004 
(800) 654-7949 
(206) 462-2118 
(417)335-5935 

CANADA 
Eastern 

*Giga-Tron Assoc Ltd. 
Ottawa. Ontario 
K2E 7T7 Canada 
(613) 225-4090 

Western 
*Giga-Tron Assoc Ltd. 
Burnaby. British Columbia 
V5C 6C6 Canada 
(604) 299-4244 AH MINI-CIRCUITS 

SHIPPED WITHIN 
* participating distributors 
û Distribution Centers 

Amplifiers 
Frequency Mixers 
RF Transformers 

Frequency Doublers 
Phase Detectors 

Power Splitter/Combiners 
l&Q/QPSK Modulators/Demodulators 

Bi-Phase Electronic Attenuators 
Fixed Attenuators 

Digital Step Attenuators 
Switches with/without Drivers 

Directional Couplers 
Terminations 

Limiters 
Filters 

F144 REV F 

Eliminate weeks or even months of shipment delays for RF/IF signal-processing 
components . just one phone call to a Mini-Circuits' Distribution Center or partici¬ 
pating authorized distributor guarantees shipment within one week 

All Mini-Circuits' components listed in the latest published catalog, in all 
configurations, mounting options, and connector types will be processed and shipped 
within one week after an order is received, or if the order calls for scheduled 
assignments, we will ship on or before the due date If we re late subject to the 
Conditions of Guarantee, we'll give a discount of 1% per day from your bill (maximum 
25%, as allowed by law); but don't count on this discount since we intend to meet each 
and every scheduled shipment. Although we guarantee one-week turnaround, two 
days is our target and for rush orders only one day 

What makes this rapid turnaround possible? First, fast manufacturing throughput 
achieved through powerful statistical process-control techniques coupled with the 
latest computer-automated production and test equipment Second, a worldwide 
distribution network with major Distribution Centers backed by authorized distributors 

We wholeheartedly encourage you to place your orders with your local distributor 
But let's be realistic Although our distributors stock our products, not every distributor 
will carry every single catalog item, especially in substantial quantities In such 
instances, when the need for components is urgent, contact a Mini-Circuits' 
Distribution Center listed and you will be covered by our shipment guarantee. 

Our new 740 pg Handbook is packed with application articles, conversion charts, selection guides, 
and the industry's most comprehensive specs, performance data and curves 
Call, write, or lax lor your free copy 



RF/IF CATALOG PRODUCTS 
ONE-WEEK... GUARANTEED! 

To provide superior customer convenience and 
fast delivery, our Distribution Centers are open 12 
hours a day (8AM to 8PM for East Coast and 
5AM to 5PM for West Coast customers). For West 
Coast orders, Federal Express Priority 2 service is 
offered at UPS ground rates. And, of course, all 
prices are the same as quoted from the factory. 

Guaranteed order processing is another 
expression of Mini-Circuits' dedicated effort for 
world-class quality... meeting and exceeding 
customers' expectations. Write, phone, or fax 
your order and be confident that it will be shipped 
on time, every time by Mini-Circuits. 

—— Conditions of Guarantee — 
• DISCOUNT : 1 % per day will be discounted from the bill (maximum 25%, as allowed by law) if 
components listed in the latest catalog are not shipped within one week after an order is placed or 
if a scheduled order is shipped after the due date, subject to the Conditions of Guarantee, 

• ORDER PLACEMENT—guarantee applies only to orders placed with Mini-Circuits' Distribution 
Center* or with a participating distributor * 

• ORDER REQUIREMENT—guarantee starts after all details of the purchase order are 
received complete 

• SHIPMENT TIME—guarantee applies for work days Monday through Friday, holidays excluded 
• TRANSPORTATION—does not apply to situations where shipping is inhibited due to strikes, 

weather, or conditions beyond our control. 
• GOVERNMENT REGULATIONS—does not apply to purchase orders inhibited by government 

rules, regulations, export licenses, and/or customs approval. 
• QUANTITIES—guarantee applies to normal distribution quantities, which vary according to 

product line. 
• CREDIT RATING—guarantee limited to companies with approved credit rating at time of shipment. 
• LE I IERS OF CREDIT—guarantee limited to meeting terms of LC. 

finding new ways ... 
setting higher standards 

Mini-Circuits. , 
■■ ■■ P O Box 350166. Brooklyn. New York 11235-0003 (718)934-4500 Fax (718) 332-4661 

Distribution Centers 'NORTH AMERICA 800 654 7949 • 417-335 5935 Fax 417 335-5945 EUROPE 44-252-835094 Fax 44-252-837010 

For detailed specs on all Mini-Circuits products refer to • THOMAS REGISTER Vol. 23 • MICROWAVES PRODUCT DIRECTORY • EEM • MINI-CIRCUITS' 740-pg HANDBOOK 
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RF modular components 
MITEQ. INC. 
OPTICAL ELECTRONICS INC. 
ORION ALPHA CORPORATION 
PAN DATACOMM INC 
PASCALL MICROWAVE LIMITED - D. R 
PENSTOCK INC. D 
PULSAR MICROWAVE CORP. 
RAYTHEON CO.. MPTD 
RDL, INC. 
REMEC 
SALISBURY ENGINEERING INC. 
SHASON MICROWAVE CORP 
SHOKAI FAR EAST LTD. 
ST MICROWAVE CORP., ARIZONA OPERATIONS 
ST OLEKTRON CORP. 
STEINBRECHER CORP. 
SYNERGY MICROWAVE CORP. 
SYNETCOM DIGITAL, INC. 
SYSTRON DONNER CORP., 

MICROWAVE/INSTRUMENT DIV. 
TALBOT TECHNOLOGY (T-TECH) CORP. 
TECHTROL CYCLONETICS, INC 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TRAK MICROWAVE CORP. 
VORTEX MICROWAVE CORP. 
WATKINS-JOHNSON CO. 
WENZEL ASSOCIATES. INC. 
WILMANCO 

LIMITERS 
ADVANCED CONTROL COMPONENTS 
AEL DEFENSE CORP 
AKON 
ALPHA INDUSTRIES, INC. 
CASTLE MICROWAVE 
COAXIAL COMPONENTS CORP. 

SIGNAL PROCESSING COMPONENTS 

• Mixers/Modulators • Frequency Doublers 

• Switches • Divider/Combiners • Quadrature 

• Hybrids • Impedance Transformers 

• Directional Couplers • Attenuators 

SUPER COMPONENTS 

• SSB/lmage Reject Mixers • QPSK 

Mod/Demod • 360° Phase Comparators 

• Phase Shifters • Frequency Discriminators 

• Beamformers • l&Q Assemblies 

CUSTOM ASSEMBLIES & SUBASSEMLIES 

• Receivers/Transmitters • Frequency 

Translators/Converters • Synthesizers 

• VCD's • Phase Locked Oscillators 

• Multicouplers • Switch Matrices 

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

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

COMPONENT DISTRIBUTORS, INC. - D 
COUGAR COMPONENTS 
CUSTOM MICROWAVE COMPONENTS 
DAJEM TECHNOLOGY CO. 
DURA ELECTRONIC SALES - R 
ELISRA ELECTRONIC SYSTEMS LTD. 
ENON MICROWAVE INC. 
ESCO ASSOCIATES 
EXIMIN TRADING CO., INC. 
FEI MICROWAVE 
FISCHER CUSTOM COMMUNICATIONS. INC. 
FREQUENCY SOURCES. INC. 
HEROTEK INC. 
HITTITE MICROWAVE CORP. 
I T S ELECTRONICS INC. 
INNOWAVE 
LECTRONIC RESEARCH LABS 
LINEARIZER TECHNOLOGY. INC 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MICA MICROWAVE CORP. 
MICRO PRECISION TECH. INC. 
MICRONETICS INC. 
MICROWAVE COMMUNICATIONS LABS 
MINI-CIRCUITS 
MITEQ. INC. 
NORSAL INDUSTRIES INC 
OAKBURY COMPONENTS LTD. 
OPTIMAX. INC 
PASCALL MICROWAVE LIMITED - D, R 
PENSTOCK INC. D 
Q-BIT CORPORATION 
REMEC 
SHOKAI FAR EAST LTD. 
ST OLEKTRON CORP. 
SYNERGY MICROWAVE CORP. 
SYNETCOM DIGITAL. INC. 
TEKTRON MICRO ELECTRONICS INC. 
TELEDYNE MICROELECTRONICS 
VORTEX MICROWAVE CORP. 
WATKINS-JOHNSON CO. 

MIXERS 
ACTIVE 

ACCUTEST INSTRUMENTS INC. 
AEL DEFENSE CORP 
ANADIGICS. INC. 
APPLIED SPECIALTIES. INC. - D 
BRENNAN ASSOCIATES - R 
CALOGIC CORP 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS. INC. - D 
FUJITSU MICROELECTRONICS. 

SEMICONDUCTOR DIVISION 
ITT DEFENSE & ELECTRONICS. GALLIUM ARSENIDE 
TECHNOLOGY CENTE 
LECTRONIC RESEARCH LABS 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE DEVICE TECHNOLOGY CORPORATION 
MILLITECH CORP. 
MILLIWAVE 
MINI-CIRCUITS 
MITEQ. INC. 
NORSAL INDUSTRIES INC. 
ORION ALPHA CORPORATION 
PACIFIC MONOLITHICS 
PENSTOCK INC. D 
RF MICRO DEVICES 

DIODE DOUBLE BALANCED 

ACCUTEST INSTRUMENTS INC. 
ALPHA INDUSTRIES. INC. 
AMERICAN MICROWAVE CORP. 
ANAREN MICROWAVE INC 
APPLIED SPECIALTIES. INC. - D 
AVANTEK, INC. 
AVIANKA, INC. 
C & S HYBRID. INC. 
CASTLE MICROWAVE 
COMDEL 
COMPONENT DISTRIBUTORS. INC. - D 
DAJEM TECHNOLOGY CO. 
DURA ELECTRONIC SALES - R 
ELCOM SYSTEMS INC. 
ELISRA ELECTRONIC SYSTEMS LTD. 
ESCO ASSOCIATES 

EXIMIN TRADING CO., INC. 
FEI MICROWAVE 
HEWLETT-PACKARD CO. 
HITTITE MICROWAVE CORP. 
JHP INDUSTRIAL 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV. OF VERNITRON CORP 
M/A-COM MICROELECTRONICS DIVISION 
MAGNUM MICROWAVE CORP. 
MERRIMAC INDUSTRIES. INC. 
MICRO PRECISION TECH. INC. 
MICROSIGNALS, INC 
MICROWAVE DEVICE TECHNOLOGY CORPORATION 
MIDISCO 
MINI-CIRCUITS 
MITEQ, INC. 
NARDA MICROWAVE CORP. 
NORSAL INDUSTRIES INC. 
ORION ALPHA CORPORATION 
PACIFIC MONOLITHICS 
PASCALL MICROWAVE LIMITED - D, R 
PENSTOCK INC. D 
PULSAR MICROWAVE CORP. 
RF PRIME. INC. 
RICHARDSON ELECTRONICS, LTD. - D 
SHASON MICROWAVE CORP 
SHOKAI FAR EAST LTD. 
ST MICROWAVE CORP.. ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
ST OLEKTRON CORP. 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP. 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TRM INC. 
VARI-L COMPANY. INC 
VORTEX MICROWAVE CORP. 
WATKINS-JOHNSON CO. 
WENZEL ASSOCIATES. INC. 
WESTERN MICROWAVE INC. 

HIGH DYNAMIC RANGE 

ACCUTEST INSTRUMENTS INC. 
AIL SYSTEMS INC 
ANADIGICS. INC. 
APPLIED SPECIALTIES. INC. - D 
AVANTEK, INC. 
BRENNAN ASSOCIATES - R 
CASTLE MICROWAVE 
COMDEL 
COMPONENT DISTRIBUTORS. INC. - D 
DURA ELECTRONIC SALES - R 
ELISRA ELECTRONIC SYSTEMS LTD. 
FEI MICROWAVE 
FIRST SOURCE INC. - D. R 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV. OF VERNITRON CORP 
M/A-COM MICROELECTRONICS DIVISION 
MAGNUM MICROWAVE CORP 
MARLOW ELECTRONICS LTD. - R 
MERRIMAC INDUSTRIES. INC. 
MITEQ. INC. 
PACIFIC MONOLITHICS 
PENSTOCK INC. D 
RF MICRO DEVICES 
RF PRIME. INC. 
ST MICROWAVE CORP., ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
ST OLEKTRON CORP 
SYNERGY MICROWAVE CORP. 
TELE-TECH CORP. 
TRM INC. 
VARI-L COMPANY, INC. 
VORTEX MICROWAVE CORP. 
WESTERN MICROWAVE INC. 

IMAGE REJECT 

AIL SYSTEMS INC. 
ANAREN MICROWAVE INC. 
C & S HYBRID. INC. 
CASTLE MICROWAVE 
DAJEM TECHNOLOGY CO 
DURA ELECTRONIC SALES - R 
ELISRA ELECTRONIC SYSTEMS LTD. 
HITTITE MICROWAVE CORP. 
I T S ELECTRONICS INC. 
JHP INDUSTRIAL 
LOCUS INC. 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
M/A-COM MICROELECTRONICS DIVISION 
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MAGNUM MICROWAVE CORP. 
MAXTECH, INC. 
MERRIMAC INDUSTRIES, INC. 
MICROSIGNALS. INC. 
MICROWAVE COMMUNICATIONS LABS 
MITEQ, INC. 
NARDA MICROWAVE CORP 
NORSAL INDUSTRIES INC 
PACIFIC MONOLITHICS 
PASCALL MICROWAVE LIMITED - D. R 
PENSTOCK INC. D 
PULSAR MICROWAVE CORP. 
RF MICRO DEVICES 
SHASON MICROWAVE CORP 
SHOKAI FAR EAST LTD. 
ST MICROWAVE CORP , ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
ST OLEKTRON CORP 
SYNERGY MICROWAVE CORP 
TAUBER-DREYER CORP - D, R 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TRM INC. 
VENTRONICS MICROWAVE CORP. 
VORTEX MICROWAVE CORP 
WATKINS-JOHNSON CO. 
WESTERN MICROWAVE INC. 

MODULATORS 
AM 

ACCUTEST INSTRUMENTS INC. 
AMERICAN MICROWAVE CORP. 
ANTENNA TECHNOLOGY - D, R 
COMPONENT DISTRIBUTORS, INC. - D 
DAJEM TECHNOLOGY CO. 
DESKIN RESEARCH GROUP 
ELISRA ELECTRONIC SYSTEMS LTD. 
HITTITE MICROWAVE CORP. 
JHP INDUSTRIAL 
KDI/TRIANGLE ELECTRONICS, INC. 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
M/A-COM MICROELECTRONICS DIVISION 
MCDONALD ASSOCIATES - R 
MERRIMAC INDUSTRIES, INC. 
MITEQ. INC 
NORSAL INDUSTRIES INC. 
PACIFIC MONOLITHICS 
PAN DATACOMM INC. 
PROXIM, INC. DIGITAL RF PRODUCT LINE 
RE AMERICA. INC. 
SHOKAI FAR EAST LTD. 
ST MICROWAVE CORP . ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
ST OLEKTRON CORP 
SYNERGY MICROWAVE CORP 
SYNETCOM DIGITAL. INC. 
TALBOT TECHNOLOGY (T-TECH) CORP. 
TELE-TECH CORP. 
TRM INC. 

Q-TECH CORP. 
QUALCOMM. INC., VLSI PRODUCTS DIVISION 
RE AMERICA. INC. 
RF POWER PRODUCTS 
SHOKAI FAR EAST LTD. 
ST MICROWAVE CORP., ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
SYNETCOM DIGITAL, INC 
TALBOT TECHNOLOGY (T-TECH) CORP 
TEKTRON MICRO ELECTRONICS INC 
TRM INC 
WILMANCO 

FSK 

ADVANCED COMMUNICATIONS SYSTEMS. INC. 
AEL DEFENSE CORP 
ANTENNA TECHNOLOGY - D, R 
ARS, INC. 
AYDIN VECTOR DIV. 
BRENNAN ASSOCIATES - R 
COMPONENT DISTRIBUTORS. INC. - D 
DAJEM TECHNOLOGY CO. 
DESKIN RESEARCH GROUP 
ELISRA ELECTRONIC SYSTEMS LTD 
GEMTRONIC ENGINEERING LIMITED 
HITTITE MICROWAVE CORP. 
JHP INDUSTRIAL 
LECTRONIC RESEARCH LABS 
M-TRON INDUSTRIES INC. 
M/A-COM MICROELECTRONICS DIVISION 
MCDONALD ASSOCIATES - R 
MERRIMAC INDUSTRIES. INC. 
MICROWAVE COMMUNICATIONS LABS 
NORSAL INDUSTRIES INC. 
OAKBURY COMPONENTS LTD. 
PACIFIC MONOLITHICS 
PAN DATACOMM INC 
PROXIM. INC. DIGITAL RF PRODUCT LINE 
QUALCOMM, INC., VLSI PRODUCTS DIVISION 
RE AMERICA, INC. 
RF MICRO DEVICES 
RICHARDSON ELECTRONICS, LTD - D 
SHOKAI FAR EAST LTD. 
ST MICROWAVE CORP . ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
SYNERGY MICROWAVE CORP. 
SYNETCOM DIGITAL, INC 
TEKTRON MICRO ELECTRONICS INC. 
VORTEX MICROWAVE CORP 

RF PRIME, INC. 
RICHARDSON ELECTRONICS. LTD. - D 
SHOKAI FAR EAST LTD. 
SIGTEK INC. 
ST MICROWAVE CORP., ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
ST OLEKTRON CORP. 
STANFORD TELECOM. INC.; 

ASIC & CUSTOM PRODUCTS DIV. 
SYNERGY MICROWAVE CORP 
SYNETCOM DIGITAL. INC. 
TELE-TECH CORP. 
TRM INC. 
VENTRONICS MICROWAVE CORP. 
VORTEX MICROWAVE CORP 
WATKINS-JOHNSON CO. 

FM/PM 

ACCSYS TECHNOLOGY. INC. 
ACCUTEST INSTRUMENTS INC. 
ANTENNA TECHNOLOGY - D. R 
AYDIN VECTOR DIV 
BRENNAN ASSOCIATES - R 
COMMUNICATION TECHNIQUES. INC. 
COMPONENT DISTRIBUTORS. INC. - D 
DAJEM TECHNOLOGY CO. 
ELISRA ELECTRONIC SYSTEMS LTD. 
EON INSTRUMENTATION, INC 
GEMTRONIC ENGINEERING LIMITED 
JHP INDUSTRIAL 
LECTRONIC RESEARCH LABS 
LNR COMMUNICATIONS. INC 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUFF RESEARCH 
M-TRON INDUSTRIES INC. 
M/A-COM MICROELECTRONICS DIVISION 
MCDONALD ASSOCIATES - R 
MERRIMAC INDUSTRIES. INC. 
MITEQ. INC. 
NORSAL INDUSTRIES INC. 
PACIFIC MONOLITHICS 
PAN DATACOMM INC. 
PROXIM. INC. DIGITAL RF PRODUCT LINE 

QPSK 

ADVANCED COMMUNICATIONS SYSTEMS, INC. 
ANAREN MICROWAVE INC 
ANTENNA TECHNOLOGY - D, R 
APPLIED SPECIALTIES. INC 
BRENNAN ASSOCIATES - R 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS, INC. - D 
CUSTOM MICROWAVE COMPONENTS 
DAJEM TECHNOLOGY CO. 
DESKIN RESEARCH GROUP 
DURA ELECTRONIC SALES - R 
ELISRA ELECTRONIC SYSTEMS LTD. 
EXIMIN TRADING CO.. INC 
GEMTRONIC ENGINEERING LIMITED 
HEWLETT-PACKARD CO. 
HITTITE MICROWAVE CORP. 
JHP INDUSTRIAL 
LNR COMMUNICATIONS. INC. 
LORCH ELECTRONICS DIV. OF VERNITRON CORP 
M/A-COM MICROELECTRONICS DIVISION 
MAGNUM MICROWAVE CORP. 
MARLOW ELECTRONICS LTD. - R 
MCDONALD ASSOCIATES - R 
MERRIMAC INDUSTRIES. INC. 
MICROSIGNALS. INC. 
MICROWAVE COMMUNICATIONS LABS 
MINI-CIRCUITS 
MITEQ. INC. 
NEC ELECTRONICS, INC. 
NORSAL INDUSTRIES INC. 
PACIFIC MONOLITHICS 
PAN DATACOMM INC. 
PENSTOCK INC. - D 
PROXIM, INC. DIGITAL RF PRODUCT LINE 
PULSAR MICROWAVE CORP. 
QUALCOMM, INC., VLSI PRODUCTS DIVISION 
RF MICRO DEVICES 

PULSE 

ACCSYS TECHNOLOGY. INC. 
ACCUTEST INSTRUMENTS INC. 
AMERICAN MICROWAVE CORP. 
CATEL TELECOMMUNICATIONS 
COMPONENT DISTRIBUTORS. INC. - D 
CUSTOM MICROWAVE COMPONENTS 
DAJEM TECHNOLOGY CO. 
ECM DEVICES 
FEI MICROWAVE 
GENERAL MICROWAVE CORP. 
INSTRUMENT RESEARCH COMPANY 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
M-TRON INDUSTRIES INC 
MAXWELL LABORATORIES. INC. 
MCDONALD ASSOCIATES - R 
MERRIMAC INDUSTRIES. INC. 
MICRONETICS INC. 
MICROWAVE COMMUNICATIONS LABS 
NORSAL INDUSTRIES INC. 
PROXIM. INC. DIGITAL RF PRODUCT LINE 
QUALCOMM, INC., VLSI PRODUCTS DIVISION 
RFI CORP. 
SHOKAI FAR EAST LTD 
ST MICROWAVE CORP.. ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
ST OLEKTRON CORP. 
SYNETCOM DIGITAL. INC. 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TRM INC. 
ULTRA LASERTECH INC. 
VENTRONICS MICROWAVE CORP. 
VERITECH MICROWAVE - R 
VITRO SERVICES CORP. 
WILMANCO 

NOISE SOURCES 
ACCUTEST INSTRUMENTS INC. 
CALNET ELECTRONICS INC. 
DENSITRON MICROWAVE LIMITED 
ELECTRO RENT CORPORATION 
ELISRA ELECTRONIC SYSTEMS LTD. 
EXIMIN TRADING CO.. INC 
HEWLETT-PACKARD CO. 
LECTRONIC RESEARCH LABS 
LNR COMMUNICATIONS. INC. 
MARLOW ELECTRONICS LTD. - R 
MAURY MICROWAVE CORP. 
MDF PRODUCTS INC 
MICRO - NOW INSTRUMENT CO. INC 
MICRONETICS INC. 
MICROWAVE DIODE CORP. 
NOISE COM INC. 
OPTICAL ELECTRONICS INC. 
PASCALL MICROWAVE LIMITED - D. R 
PIEZO ELECTRIC PRODUCTS INC. 
RE AMERICA. INC. 
SHOGYO INTL CORP. 
TEKTRON MICRO ELECTRONICS INC. 
VERITECH MICROWAVE - R 

OSCILLATORS 
CRYSTAL 

A G. ELECTRONICS. A DIV. OF HYBRIDS INTL. LTD. 
AMERICAN KSS - D 
ANDERSON ELECTRONICS. INC. 
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RP modular components 
AT&T MICROELECTRONICS 
AUSTRON INC., A DATUM COMPANY 
AVX CORP., A KYOCERA GROUP COMPANY 
BALL CORP., EFRATOM 
BERKELEY NUCLEONICS CORP. 
BLILEY ELECTRIC CO. 
BRENNAN ASSOCIATES - R 
C-MAC QUARTZ CRYSTALS 
CAL CRYSTAL LAB, INC./COMCLOK, INC. 
CASTLE MICROWAVE 
CHAMPION TECHNOLOGIES, INC. 
COMMUNICATION TECHNIQUES, INC 
COMPONENT DISTRIBUTORS, INC. - D 
COMSTRON, 

DIVISION OF AEROFLEX LABORATORIES INC. 
CONNOR-WINFIELD CORP 
CRYSTAL SEMICONDUCTOR CORP. 
CRYSTEK CRYSTAL CORP. 
CTS CORP. 
CTS CORP./KNIGHTS DIV 
DALE ELECTRONICS. INC 
DYNATECH SPECTRUM. INC. 
ECLIPTEK CORPORATION 
EDC FREQUENCY PRODUCTS 
EG&G FREQUENCY PRODUCTS, INC. 
ELECTRONIC RESEARCH CO. 
ELISRA ELECTRONIC SYSTEMS LTD. 
EMF SYSTEMS INC. 
EPSON AMERICA INC., COMPONENT SALES 
ESCO ASSOCIATES 
EXIMIN TRADING CO., INC. 
FOX ELECTRONICS 
FREQUENCY AND TIME SYSTEMS, INC. 
FREQUENCY ELECTRONICS 
FREQUENCY MANAGEMENT 
FREQUENCY SOURCES. INC. 
FTS/AUSTRON 
GREENRAY INDUSTRIES 
HY-Q INTERNATIONAL (USA) 

HYBRIDS INTERNATIONAL. LTD. 
HYTEK MICROSYSTEMS INC 
INTERNATIONAL CRYSTAL MANUFACTURING CO., INC. 
ISOTEMP RESEARCH. INC. 
K C K AMERICA INC./ MITSUBISHI 
K S ELECTRONICS 
KDS AMERICA. A DAISHINKU CORPORATION 
KOLINKER INDUSTRIAL EQUIP. LTD 
KVG NORTH AMERICA. INC. 
LAP-TECH INC. 
LECTRONIC RESEARCH LABS 
LUCAS ZETA 
LUFF RESEARCH 
M-TRON INDUSTRIES INC. 
MARLOW ELECTRONICS LTD. - R 
MATEC CORP/VALPEY-FISHER CORP. 
MF ELECTRONICS CORP. - D, R 
MICRO CRYSTAL DIV./SMH 
MICRONETICS INC. 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE OSCILLATOR CORP. 
MILLIREN TECHNOLOGIES INC. 
MITEQ, INC. 
MURATA ERIE NORTH AMERICA 
NARDA MICROWAVE CORP. 
NATIONAL ELECTRONICS 
NEL FREQUENCY CONTROLS. INC. 
OAK FREQUENCY CONTROL GROUP 
OAKBURY COMPONENTS LTD. 
OSCILLATEK, A DOVER TECHNOLOGIES COMPANY 
PAN DATACOMM INC 
PIEZO CRYSTAL CO., INC. 
PIEZO TECHNOLOGY. INC. 
PLETRONICS, INC. 
Q-TECH CORP 
RALTRON 
RDL, INC. 
REEVES - HOFFMAN 
SARONIX 

SAVOY ELECTRONICS. INC. 
SEIKO INSTRUMENTS INC. 
SENTRY MFG CO. 
SHOKAI FAR EAST LTD. 
SPECTRUM CONTROL, INC. 
ST MICROSONICS CORP. 
ST MICROWAVE CORP., ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
STANDARD CRYSTAL CORPORATION 
STATEK CORP. 
SURPLUS SALES OF NEBRASKA 
TAUBER-DREYER CORP. - D, R 
TDK CORP. OF AMERICA 
TECHTROL CYCLONETICS, INC. 
TELE QUARZ USA 
TEST EQUIPMENT CORP. 
TEW NORTH AMERICA 
TIME AND FREQUENCY LTD. 

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

CLOCK 

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD. 
AMERICAN KSS - D 
ANDERSEN LABORATORIES 
ANDERSON ELECTRONICS, INC. 
AT&T MICROELECTRONICS 
AVASEM CORPORATION 
AVX CORP., A KYOCERA GROUP COMPANY 
AVX LTD 
B AND J MARKETING 
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F' IHM IT 
OK 

FOX CRN DO IT! 

N€UJ Programmable Clock Oscillators 

Give you immediate solutions 

F6233 
One time programmable 
from 0.4kHz to!35MHz 

CHOOSE fl FREQUENCY 
PROGRAM IT IN! 

Fox Electronics • 5570 Enterprise Pky. • Ft. Myers, FL 33905 

(813) 693-0099 • FAX 813-493-1554 

70KHz-200MHz 

OSCILLATORS ï' 
/. 70KHz-200MHz "-

TCXO, VCXO, TCVCXO 
4MHz-125MHz 

Call or fax TOLL FREE for information 

INTERNATIONAL CRYSTAL MFG. CO., INC. 
P.O. Box 26330 • 729 W. Sheridan • Oklahoma City, OK 73126-0330 • (405) 236-3741 

FAX (405) 235-1 904 «Toll Free Phone 1 -800 725-1 426 • 24 Hour Toll Free Fax 1 -800 322-9426 
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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) 
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 

Temperature Compensated Crystal Oscillators (TCXO’s) 
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¬ 
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. 

offered to meet the requirements of both low 
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 

Ovenized Crystal Oscillators (DCXO’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 

including those designed for low cost 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 

Murata Erie North America 
Marketing Communications 
2200 Lake Park Drive 
Smyrna, GA 30080 
Tel: 1-800-831-9172 
Fax: 1-404-684-1541 

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. 

MURATA ERIE NORTH AMERICA 

Delivering Technology Worldwide“ 



ULmodular components 
BALL CORP., EFRATOM 
BERKELEY NUCLEONICS CORP. 
BLILEY ELECTRIC CO. 
BOMAR CRYSTAL CO. 
BRENNAN ASSOCIATES - R 
C-MAC QUARTZ CRYSTALS 
CAL CRYSTAL LAB, INC./COMCLOK. INC. 
CHAMPION TECHNOLOGIES. INC 
COMPONENT DISTRIBUTORS. INC. - D 
CONNOR-WINFIELD CORP. 
CRYSTEK CRYSTAL CORP. 
CTS CORP. 
CTS CORP./KNIGHTS DIV. 
DALE ELECTRONICS. INC. 
ECLIPTEK CORPORATION 
EDC FREQUENCY PRODUCTS 
EG&G FREQUENCY PRODUCTS. INC. 
EPSON AMERICA INC., COMPONENT SALES 
FOX ELECTRONICS 
FREQUENCY ELECTRONICS 
FREQUENCY MANAGEMENT 

FTS/AUSTRON 
GREENRAY INDUSTRIES 
Hl-Q CRYSTALS DIV. 
HY-Q INTERNATIONAL (USA) 
HYBRIDS INTERNATIONAL. LTD. 
INTERNATIONAL CRYSTAL MANUFACTURING CO.. INC. 
JAN CRYSTALS 
K C K AMERICA INC./ MITSUBISHI 
K S ELECTRONICS 
KDS AMERICA. A DAISHINKU CORPORATION 
LAP-TECH INC. 
LECTRONIC RESEARCH LABS 
M-TRON INDUSTRIES INC. 
MATEC CORP/VALPEY-FISHER CORP. 
MF ELECTRONICS CORP. - D. R 
MICRO CRYSTAL DIV./SMH 
MICRO NETWORKS CO. 
MOUSER ELECTRONICS - D 
MURATA ERIE NORTH AMERICA 
NARDA MICROWAVE CORP. 
NATIONAL ELECTRONICS 

NEL FREQUENCY CONTROLS. INC. 
OAK FREQUENCY CONTROL GROUP 
OSCILLATEK. A DOVER TECHNOLOGIES COMPANY 
PIEZO TECHNOLOGY. INC 
PLETRONICS. INC. 
Q-TECH CORP 
RALTRON 
REEVES - HOFFMAN 
REL LABS, INC. 
RF MONOLITHICS INC. 
SARONIX 
SAVOY ELECTRONICS. INC. 
SEIKO INSTRUMENTS INC 
SENTRY MFG CO. 
SHOKAI FAR EAST LTD. 
STANDARD CRYSTAL CORPORATION 
STANFORD TELECOM. INC.; 

ASIC & CUSTOM PRODUCTS DIV. 
STATEK CORP. 
TAUBER-DREYER CORP. - D. R 
TELE QUARZ USA 

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. < ± 5 X 10 8; - 25... + 70 °C, 
PXO/VCXO. 3 KHz - 300 MHz; 

DTCXO. 100 KHz - 17 MHz. 
Low power consumption 

in small cases. 

If crystals are of 
interest to you, we will 4 
supply all the informa-

tion you need. 

KVG -Selected «mRh 
to be the 

i 
i 

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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lou can’t buy 
a better precision 
timepiece for 
under 2.4 GHz. 

If you’re operating in a frequency range from 100 MHz 
to 2.4 GHz, you can’t buy a better oscillator than an 
Andersen VCO. It gives you the highest spectral purity 
with the lowest spurious (> -60dB). And typical single 
sideband phase noise of > -1 19dBC @1 KHz offset. 

It’s compact. It’s rugged. It operates in temperatures up 
to 100°C. It can be tuned up to 1.5 MHz or phase-locked 
to a reference. Plus, its low mass and low profile make it 
ideal for surface-mount technology, DILS or flatpaks. 

Isn’t it about time you discovered the precision, the 
versatility and simplicity of designing with Andersen 
oscillators? Contact Andersen Laboratories, 45 Old 
Iron Ore Road, Bloomfield, CT 06002. Telephone 
(203) 286-9090/FAX 203-242-4472. 

@ ANDERSEN LABORATORIES 
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Take Control. 
When frequency control is critical, 

call us for quick response, technical assistance, 
and precision production and testing 
of quartz crystals and oscillators. 

TELEDYNE MICROELECTRONICS 
TEW NORTH AMERICA 
TIME AND FREQUENCY LTD. 

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

EXPERIENCED DESIGN 
AND ENGINEERING SUPPORT 

QUICK TURN AROUND ON PROTOTYPING 

IN-HOUSE MANUFACTURING 

EXPEDITING SERVICES 

CALL TOLL FREE: 1-800-JAN-XTAL 

Post Office Box 060 17 
Fort Myers, Florida 33906 

High Performance, 
Low Phase Noise. .. 

CRYSTAL 
OSCILLATORS 

We offer a wide variety of crystal oscillators including 
XO's, TCXO's, TCVCXO's and OCXO’s. These oscilla¬ 
tors are available with state-of-the-art performance in 
phase noise, short term stability and temperature stability. 
Ultra low aging is available through the use of EG&G's 
own "World Class Crystals." 

These performance features make our oscillators ideal for 
microwave, multiplex, satellite up-link/down-link, test 
equipment, telecommunications and any applications re¬ 
quiring precise timing. 

So, give us a call at 1-800-424-0266. Our engineering 
staff is ready to discuss any standard or custom designed 
oscillator requirement you may have. 

EBsG 
FREQUENCY PRODUCTS 

_ 4914 Gray Road «Cincinnati, Ohio 45232 I In Canada represented by: ELLAM & Assoc. Ltd. 

■■ Phone 513-542-5555 • FAX 513-542-5146 I Phone 613-727-3892 • FAX 613-727-0368 

HIGH STABILITY 

AIL SYSTEMS INC. 
ALPHA INDUSTRIES, INC 
AMERICAN KSS - D 
ANGHEL LABORATORIES, 

A DIV. OF RADIATION SYSTEMS INC. 
AUSTRON INC., A DATUM COMPANY 
AVX CORP . A KYOCERA GROUP COMPANY 
BALL CORP., EFRATOM 
BLILEY ELECTRIC CO. 
C-MAC QUARTZ CRYSTALS 
CASTLE MICROWAVE 
CHAMPION TECHNOLOGIES, INC. 
COMMUNICATION TECHNIQUES. INC. 
CONNOR-WINFIELD CORP. 
CRYSTEK CRYSTAL CORP 
CTS CORP. 
CTS CORP./KNIGHTS DIV. 
DALE ELECTRONICS, INC. 
DYNATECH SPECTRUM, INC. 
ECLIPTEK CORPORATION 
EDC FREQUENCY PRODUCTS 
EG&G FREQUENCY PRODUCTS, INC. 
ELECTRO RENT CORPORATION 
ELECTRONIC RESEARCH CO. 
EMCO HIGH VOLTAGE 
EMF SYSTEMS INC. 
FOX ELECTRONICS 
FREQUENCY AND TIME SYSTEMS, INC. 
FREQUENCY ELECTRONICS 
FREQUENCY SOURCES, INC. 
FTS/AUSTRON 
GENERAL SERVICES ENGINEERING, INC. 
GREENRAY INDUSTRIES 
HITTITE MICROWAVE CORP. 
HY-Q INTERNATIONAL (USA) 
HYBRIDS INTERNATIONAL. LTD. 
I T S ELECTRONICS INC. 
INTERNATIONAL CRYSTAL MANUFACTURING CO., INC. 
ISOTEMP RESEARCH, INC. 
K S ELECTRONICS 
KDS AMERICA. A DAISHINKU CORPORATION 
KVG NORTH AMERICA. INC. 
LECTRONIC RESEARCH LABS 
MAGNUM MICROWAVE CORP. 
MATEC CORP/VALPEY-FISHER CORP. 
MICRO NETWORKS CO. 
MICRONETICS INC. 
MICROWAVE DEVICE TECHNOLOGY CORPORATION 
MICROWAVE OSCILLATOR CORP 
MILLIREN TECHNOLOGIES INC 
MITEQ. INC 
MURATA ERIE NORTH AMERICA 
NARDA MICROWAVE CORP. 
OAK FREQUENCY CONTROL GROUP 
OSCILLATEK, A DOVER TECHNOLOGIES COMPANY 
PAN DATACOMM INC. 
PENSTOCK INC. D 
PIEZO CRYSTAL CO.. INC. 
PIEZO TECHNOLOGY. INC. 
Q-TECH CORP. 
QUALCOMM, INC., VLSI PRODUCTS DIVISION 
RALTRON 
RDL, INC. 
REEVES - HOFFMAN 
SAVOY ELECTRONICS, INC. 
SCITEQ ELECTRONICS. INC. 
SHOKAI FAR EAST LTD. 
ST MICROSONICS CORP 
ST MICROWAVE CORP., ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
STANDARD CRYSTAL CORPORATION 
STATEK CORP. 
SURPLUS SALES OF NEBRASKA 
TAUBER-DREYER CORP. - D, R 
TECHTROL CYCLONETICS. INC. 
TELE QUARZ USA 
TELEDYNE MICROELECTRONICS 
TEST EQUIPMENT CORP. 
TEW NORTH AMERICA 
THOMSON COMPONENTS AND TUBES CORPORATION 
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RF modular components 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TOYOCOM U.S.A., INC. 
TRAK MICROWAVE CORP. 
VALPEY-FISHER CORP. 
VECTRON LABORATORIES INC. 
WENZEL ASSOCIATES. INC. 
WESTEC COMMUNICATIONS INC 

vco 
A.G. ELECTRONICS. A DIV. OF HYBRIDS INTL, LTD. 
AIL SYSTEMS INC. 
ALPHA INDUSTRIES. INC. 
AMERICAN KSS - D 
ANADIGICS, INC. 
ANDERSEN LABORATORIES 
ANGHEL LABORATORIES. 

A DIV. OF RADIATION SYSTEMS INC. 
AT&T MICROELECTRONICS 
AVANTEK, INC. 
AVASEM CORPORATION 
AVX CORP . A KYOCERA GROUP COMPANY 
AVX LTD 
AYDIN VECTOR DIV. 
BECKMAN INDUSTRIAL CORP.. 

ELECTRONIC TECHNOLOGIES DIV. 
BLUESTEM ELECTRONICS. INC. 
BRENNAN ASSOCIATES - R 
C & S HYBRID. INC 
CALIFORNIA AMPLIFIER. INC. 
CASTLE MICROWAVE 
CHAMPION TECHNOLOGIES, INC. 
COMMUNICATION TECHNIQUES. INC. 
COMSTRON. 

DIVISION OF AEROFLEX LABORATORIES INC. 
CONNOR-WINFIELD CORP. 
CRYSTEK CRYSTAL CORP. 

CTS CORP. 
CTS CORP./KNIGHTS DIV 
DELPHI COMPONENTS. INC., 

A DIV. OF AURA SYSTEMS INC. 
DYNATECH SPECTRUM. INC. 
ECLIPTEK CORPORATION 
EDC FREQUENCY PRODUCTS 
ELEC. SURVEILLANCE COMP. INC. 
ELECTRONIC RESEARCH CO. 
EMF SYSTEMS INC. 
EMHISER MICRO-TECH 
EPSILON LAMBDA ELECTRONICS CORP. - R 
ESCO ASSOCIATES 
EXIMIN TRADING CO.. INC. 
FDK AMERICA. INC. 
FERRETEC, INC 
FOX ELECTRONICS 
FREQUENCY ELECTRONICS 
FREQUENCY SOURCES. INC 
FUJITSU MICROELECTRONICS, 

SEMICONDUCTOR DIVISION 
GENERAL MICROWAVE CORP 
GENERAL SERVICES ENGINEERING. INC. 
GREENRAY INDUSTRIES 
HD COMMUNICATIONS - D. R 
HITTITE MICROWAVE CORP. 
HYBRIDS INTERNATIONAL. LTD. 
I T S ELECTRONICS INC. 
IMPELLIMAX 
INTERNATIONAL CRYSTAL MANUFACTURING CO., INC. 
K S ELECTRONICS 
KDS AMERICA. A DAISHINKU CORPORATION 
KVG NORTH AMERICA, INC. 
LECTRONIC RESEARCH LABS 
LITTON SOLID STATE DIVISION 
LUCAS ZETA 
LUFF RESEARCH 
M/A-COM MICROELECTRONICS DIVISION 
MAGNUM MICROWAVE CORP. 

OAK Frequency Control Group™ 
McCoy • Ovenaire • Croven • Spectrum 
an Oak Industries Group of Companies 

• OCXO’s 

• TCXC's 

• VCXC's 

• HYBRID CLOCKS 

• FILTERS 

• CRYSTALS 

• COMPONENT OVENS 

“For All Your Frequency 
Control Needs" 

McCoy/Ovenaire/Spectrum: 
(717) 486-4311 

Croven: 
(416) 668-3324 

Oscillators 
to 600MHz 

Low Profile Ultrastable Sinewave TCXO 

Crystal Oscillator products from SaRonix: 

• From 1 Hz to 600MHz 
• As low as 250 micro Amps per MHz 
• 3V available 
• VCXO pullability upto +/-350ppm 
• TTL, CMOS, ACMOS, HCMOS, ECL 
• SMT ceramic, plastic, metal packages 

SaRonix 
Palo Alto, CA (800) 227-8974, FAX (415) 856-4732 

Model 5866 measures 1.43 x 1.08 x 0.43" and maintains a 
temperature stability of ±0.2 ppm from 0 to + 60°C. The os¬ 
cillator produces a 10 MHz sinewave + 7 dBm output into a 
50 ohm load. Internal mechanical and electrical frequency ad¬ 
just is provided. Aging is <0.5 ppm/year. Typical phase noise 
is -150 dBc/Hz @ 10 kHz. Standard supply voltage is 
12.0 VDC with a supply current of 25.0 mA. Variations to 
Model 5866 are also offered. 

OSCILLATEK 
A I DOVER) TECHNOLOGIES COMPANY 

620 NORTH LINDENWOOD/OLATHE. KANSAS 66062 
FAX (913) 829-3505 • PHONE (913) 829-1777 
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RF modular components 
MARLOW ELECTRONICS LTD. - R 
MATEC CORP/VALPEY-FISHER CORP. 
MF ELECTRONICS CORP. - D. R 
MICRO NETWORKS CO. 
MICRO PRECISION TECH. INC. 
MICRONETICS INC. 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE DEVICE TECHNOLOGY CORPORATION 
MICROWAVE OSCILLATOR CORP. 
MID-ATLANTIC RF SYSTEMS. INC. 
MILLIREN TECHNOLOGIES INC. 
MITEQ. INC. 
MURATA ERIE NORTH AMERICA 
NARDA MICROWAVE CORP. 
NASCOR 
NATIONAL COMMUNICATIONS ELECTRONICS. INC. 
NOVA ENGINEERING 
OAK FREQUENCY CONTROL GROUP 
OAKBURY COMPONENTS LTD. 
ORION ALPHA CORPORATION 
PACIFIC MONOLITHICS 
PANASONIC INDUSTRIAL CO 
PASCALL MICROWAVE LIMITED - D. R 
PENSTOCK INC. ■ D 
PIEZO TECHNOLOGY. INC. 
Q-TECH CORP 
QUALCOMM. INC., VLSI PRODUCTS DIVISION 
RADIAN TECHNOLOGY. INC. 
RAYTHEON CO.. MPTD 
RDL, INC. 
RF MICROSYSTEMS INC. 
RF MONOLITHICS INC. 
RF PROTOTYPE SYSTEMS 
SARONIX 
SAVOY ELECTRONICS. INC. 
SCITEQ ELECTRONICS. INC. 
SHOKAI FAR EAST LTD. 
SPINNAKER MICROWAVE 
ST MICROWAVE CORP., ARIZONA OPERATIONS 

ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
STANDARD CRYSTAL CORPORATION 
SYNERGY MICROWAVE CORP. 
TAIYO YUDEN (USA) INC. 
TAUBER-DREYER CORP. - D. R 
TECHTROL CYCLONETICS, INC. 
TEKTRON MICRO ELECTRONICS INC. 
TELE-TECH CORP. 
TELEDYNE MICROWAVE 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TOYOCOM U.S.A., INC. 
TRILITHIC, INC. 
TRM INC. 
VALPEY-FISHER CORP. 
VARI-L COMPANY. INC. 
VECTRON LABORATORIES INC. 
WATKINS-JOHNSON CO. 
WENZEL ASSOCIATES. INC. 
WESTEC COMMUNICATIONS INC. 
Z-COMMUNICATIONS, INC. 

SAW 

A.G. ELECTRONICS. A DIV. OF HYBRIDS INTL. LTD. 
AMERICAN KSS - D 
ANDERSEN LABORATORIES 
AT&T MICROELECTRONICS 
AVX CORP., A KYOCERA GROUP COMPANY 
AVX LTD 
C-MAC QUARTZ CRYSTALS 
ECLIPTEK CORPORATION 
FREQUENCY ELECTRONICS 
FUJITSU MICROELECTRONICS. 

SEMICONDUCTOR DIVISION 
HAZELTINE CORP 
Hl-Q CRYSTALS DIV. 

Now Available: 
- QPL/Military Specification Crystals 

■ Microprocessor Crystals ■ Custom Crystals 
■ Communication Crystals 
■ Monolithic Crystal Filters 

■ Discrete Crystal Filters 
■ Clock Oscillators 

■ TCXO's ■ VCXO's 

Custom or Standard Packaging Available 

FREQUENCY PRODUCTS 
Electro Dynamics Crystal Corp. 

KSM Electronics, Inc. 

EDC has been a leader in the marketplace for over 30 years. 
Offering a quality product at a fair price. 

For all your frequency product needs RELY ON EDC! 

9075 Cody Street ■ Overland Park, KS 66214 
Phone (913) 888-1750 ■ 800/EDC-XTAL 

FAX (913) 888-1260 
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HYBRIDS INTERNATIONAL, LTD. 
K S ELECTRONICS 
KDS AMERICA. A DAISHINKU CORPORATION 
LECTRONIC RESEARCH LABS 
MURATA ERIE NORTH AMERICA 
NARDA MICROWAVE CORP. 
OAKBURY COMPONENTS LTD. 
PASCALL MICROWAVE LIMITED - D, R 
PENSTOCK INC. - D 
PHONON CORP. 
RAYTHEON CO.. MPTD 
RF MONOLITHICS INC. 
SAWTEK INC. 
SHOKAI FAR EAST LTD. 
TELEDYNE MICROELECTRONICS 
VALPEY-FISHER CORP. 

LC 

A.G ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD. 
BLUESTEM ELECTRONICS. INC. 
CASTLE MICROWAVE 
CONNOR-WINFIELD CORP. 
ECLIPTEK CORPORATION 
FREQUENCY SOURCES. INC. 
GREENRAY INDUSTRIES 
Hl-Q CRYSTALS DIV 
HYBRIDS INTERNATIONAL. LTD. 
I T S ELECTRONICS INC 
K S ELECTRONICS 
LCF ENTERPRISES 
LECTRONIC RESEARCH LABS 
LUFF RESEARCH 
MAGNUM MICROWAVE CORP. 
MICRO NETWORKS CO. 
MICRO PRECISION TECH. INC. 
NARDA MICROWAVE CORP. 
PENSTOCK INC. - D 
PIEZO TECHNOLOGY, INC. 
Q-TECH CORP. 
RDL. INC. 
SHOKAI FAR EAST LTD. 
TAUBER-DREYER CORP. - D, R 
VECTRON LABORATORIES INC. 

PHASE LOCKED 

AIL SYSTEMS INC 
ALPHA INDUSTRIES. INC. 
AMERICAN KSS - D 
ANDERSEN LABORATORIES 
ANGHEL LABORATORIES, A DIV. OF RADIATION SYS¬ 
TEMS INC. 
AT&T MICROELECTRONICS 
AUSTRON INC., A DATUM COMPANY 
AVASEM CORPORATION 
BALL CORP., EFRATOM 
BERKELEY NUCLEONICS CORP. 
BRENNAN ASSOCIATES - R 
CASTLE MICROWAVE 
CHAMPION TECHNOLOGIES, INC. 
COMMUNICATION TECHNIQUES, INC. 
COMPONENT DISTRIBUTORS. INC. - D 
COMSTRON, 

DIVISION OF AEROFLEX LABORATORIES INC. 
CONNOR-WINFIELD CORP 
CONTINENTAL MICROWAVE TECHNOLOGY INC. 
CRYSTEK CRYSTAL CORP 
CTS CORP./KNIGHTS DIV. 
DELPHI COMPONENTS. INC., 

A DIV. OF AURA SYSTEMS INC. 
DYNATECH SPECTRUM. INC. 
ECLIPTEK CORPORATION 
EF DATA/MSE DIVISION 
EG&G FREQUENCY PRODUCTS, INC. 
ELEC. SURVEILLANCE COMP. INC 
ELECTRO RENT CORPORATION 
ELECTRONIC RESEARCH CO. 
ELISRA ELECTRONIC SYSTEMS LTD. 
EM RESEARCH ENGINEERING, INC. 
EMF SYSTEMS INC. 
EPSILON LAMBDA ELECTRONICS CORP. - R 
ESCO ASSOCIATES 
FEI MICROWAVE 
FERRETEC, INC. 
FOX ELECTRONICS 
FREQUENCY AND TIME SYSTEMS, INC. 
FREQUENCY ELECTRONICS 
FTS/AUSTRON 
GEMTRONIC ENGINEERING LIMITED 
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GREENRAY INDUSTRIES 
HI-FREQUENCY DYNAMICS 
HITTITE MICROWAVE CORP. 
HYBRIDS INTERNATIONAL. LTD. 
I T S ELECTRONICS INC. 
INTERNATIONAL CRYSTAL MANUFACTURING CO., INC. 
INTERNATIONAL MICROCIRCUITS. INC. 
KDI/TRIANGLE ELECTRONICS. INC. 
LECTRONIC RESEARCH LABS 
LITTON SOLID STATE DIVISION 
LUCAS ZETA 
LUFF RESEARCH 
MAGNUM MICROWAVE CORP. 
MARLOW ELECTRONICS LTD - R 
MATEC CORP/VALPEY-FISHER CORP. 
MF ELECTRONICS CORP. - D, R 
MICRO NETWORKS CO. 
MICRO PRECISION TECH. INC. 
MICRONETICS INC. 
MICROSOURCE INC. 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE DEVICE TECHNOLOGY CORPORATION 
MICROWAVE OSCILLATOR CORP. 
MID-ATLANTIC RF SYSTEMS, INC. 
MILLITECH CORP. 
MILLIWAVE 
MITEQ. INC. 
NARDA MICROWAVE CORP. 
OAK FREQUENCY CONTROL GROUP 
OAKBURY COMPONENTS LTD. 
ORION ALPHA CORPORATION 
PACIFIC MONOLITHICS 
PAN DATACOMM INC. 
PASCALL MICROWAVE LIMITED - D. R 
PENSTOCK INC. D 
PIEZO TECHNOLOGY. INC. 
Q-TECH CORP. 
QUALCOMM, INC., VLSI PRODUCTS DIVISION 
RADIAN TECHNOLOGY. INC. 
RALTRON 

RDL, INC. 
RF MICROSYSTEMS INC. 
RF PROTOTYPE SYSTEMS 
SCITEQ ELECTRONICS, INC. 
SENTRY MFG CO. 
SHOKAI FAR EAST LTD. 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
SURPLUS SALES OF NEBRASKA 
TALBOT TECHNOLOGY (T-TECH) CORP. 
TAMPA MICROWAVE LAB, INC. 
TAUBER-DREYER CORP. - D, R 
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. 
VECTRON LABORATORIES INC. 
WATKINS-JOHNSON CO. 
WENZEL ASSOCIATES. INC 
WESTEC COMMUNICATIONS INC. 
Z-COMMUNICATIONS. INC. 

Clock 
and Sinewave 

Crystal 
Oscillators 
(1 Hz thru 2600 MHz) 

Microwave Components 
And 

Integrated Assemblies 

a Phase Locked DRO’s 

□ Dielectric Resonator 
Oscillators 

i Frequency Synthesizers 

□ Phase Locked Oscillators 

□ Voltage Controlled 
Oscillators 

a Phase Locked Comb 
Generators 

□ Amplifiers, Subsystems 
and Integrated Assemblies 

delphi 
27721 -A La Paz 

Laguna Niguel, CA 92677 
Phone: 408.280.7073 
Fax: 408.280.1633 

TWO YEAR WARRANTY ON ALL PRODUCTS 

RF Monolithics, Inc. 

SAW Filters 

• Frequencies from 45 to 1650 MHz 

• Bandwidths from 0.03% to 15% 

• RF & IF Filters for: 

Digital Radiotelephones 

Satellite Communications 

Wireless LANs 

• Hermetic DIP & SMT Packages 

Low-Power UHF Radio Products 

• UHF SAW Resonators for Transmitter & 

Receiver LO Stabilization 

• Low-Loss SAW Delay Lines for 

Superregenerative Receivers 

•Transmitter & Receiver Hybrids 

• Short-Range Data Transmission & Control 

SAW Oscillators 

• Frequency Range 200 to 1200 MHz 

• Single Phase or Differential Clocks for 

CPU Applications 

• Voltage Controlled Oscillators for PLLs 

• Low Jitter & Excellent Symmetry 

4441 Sigma Road. Dallas, TX 75244 
(214) 233-2903 FAX: (214) 387-8148 

Single DIP (» DIP and Double 
DIP not shown) 

Surface 
Mount 

Flatpack 

UHF 
Sine 

To order a Free catalog, or for 
engineering assistance, call: 

(203) 853-4433 

VECTRON 

RF Design 

The Crystal Oscillator Company 

VECTRON LABORATORIES, INC. 
166 Glover Ave., P.O. Box 5160. Norwalk. CT 06856-5160 

A DOVER TECHNOLOGIES COMPANY 
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RF system subassemblies 

1. AMPLIFIER RESEARCH 
2. AVANTEK, INC. 
3. CALIFORNIA EASTERN LABORATORIES 
4. COMMUNICATION CONCEPTS, INC. 
5. DELPHI COMPONENTS, INC., 

A DIV. OF AURA SYSTEMS INC. 
6. FOX ELECTRONICS 
7. KALMUS ENGINEERING INC. 
8. LITTON SOLID STATE DIVISION 
9. LUCAS WEINSCHEL 
10. M/A-COM MICROELECTRONICS DIVISION 
11. M/A-COM GOVERNMENT PRODUCTS, INC. 

12. MICROWAVE TECHNOLOGY 
13. MINI-CIRCUITS 
14. MURATA ERIE NORTH AMERICA 
15. PENSTOCK INC. 
16. PROGRAMMED TEST SOURCES, INC. 
17. Q-BIT CORPORATION 
18. QUALCOMM, INC., VLSI PRODUCTS DIVISIOI 
19. RF MONOLITHICS INC. 
20. TELE-TECH CORP. 
21.TRILITHIC, INC. 
22. WATKINS-JOHNSON CO. 
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ULTRA-BROADBAND 
RF POWER AMPLIFIER SYSTEMS 

From KALMUS ENGINEERING, Of Course! 

EMI-EMC-RFI 

• AC Operation 
• Fully Protected 
• Drive Mismatched Loads 
• No VSWR Shutdown 

fill SOLID-STATE MOS-FET RF AMPLIFIER SYSTEMS 

MODEL RF OUTPUT FRtqUEIMCY RANEE MIN USA PRICE 

700LC 1.5WCW .003-1000 MHz 33dB $ 1,695 
704FC 4WCW .5-1000 MHz 33dB $ 2,195 
210LC 10WCW .008-225 MHz 40dB $ 2,495 
710FC 10WCW 1-1000 MHz 40dB $ 6,695 
•727LC 10WCW .006-1000 MHz 44dB $ 7,750 

NEW 713FC 15WCW 10-1000 MHz 42dB $ 4,250 
225LC 25WCW .01-225 MHz 40dB $ 3,295 
•737LC 25WCW .01-1000 MHz 45dB $ 9,995 
712FC 25WCW 200-1000 MHz 45dB $ 6,950 

NEW 714FC 30WCW 10-1000 MHz 45dB $ 9,950 
250LC 50WCW .01-225 MHz 47dB $ 5,250 
715FC 50WCW 200-1000 MHz 47dB $16,990 
707FC 50WCW 400-1000 MHz 50dB $ 9,990 

NEW 716FC 50WCW 10-1000 MHz 47dB $17,950 
•747LC 50WCW .01-1000 MHz 47dB $19,500 
116FC 100WCW .01-225 MHz 50dB $ 8,800 
709FC 100WCW 500-1000 MHz 50dB $16,990 
717FC 100WCW 200-1000 MHz 50dB $19,500 

NEW 718FC 100WCW 10-1000 MHz 50dB $26,950 
*757LC 100WCW .01-1000 MHz 50dB $29,950 
122FC 250WCW .01-225 MHz 55dB $14,650 
723FC 300WCW 500-1000 MHz 55dB $29,995 

LA500G 500WCW 500-1000 MHz 57dB $53,500 

RUGGED VACUUM TUBE DISTRIBUTED AMPLIFIERS 
1160 100WCW .01-220 MHz 50dB $ 9,295 
122C 200WCW .01-220 MHz 53dB $11,750 
134C 500WCW .01-220 MHz 57dB $19,800 
137C 1000WCW .01-220 MHz 60dB $27,550 
140C 2000WCW .01-220 MHz 64dB $44,990 

Warranty: Full 18 months all parts. Vacuum tubes 90 days. 

* Indicates Dual-Band System (coaxial band switching) 

• ALC Flat Gain Response 
• Remote Functions 
• Lowest Prices 

ENGINEERING 

The World's Most Complete 
Line of HF Power Amplifiers 

1-800-344-3341 
(206) 485-3000 ^(200) 4868057 
21828 87ttiS.[. Woodinville, WA 88872 USA 

More Than 200 Standard Models 

to Choose From 



ffF system subassemlies 
SYSTEM 

SUBASSEMBLIES 

AMPLIFIERS 
BROADBAND 

AEROCOMM 
AMERICAN MICROWAVE TECHNOLOGY 
AML. INC. 
AMPLIDYNE INC. 
AMPLIFIER RESEARCH 
ANTENNA DESIGN & MANUFACTURING 
ANTENNA TECHNOLOGY - D. R 
APPLIED SPECIALTIES, INC. - D 
APPLIED SYSTEMS ENGINEERING, INC. 
AVANTEK. INC. 
AVIANKA, INC. 
BRENNAN ASSOCIATES - R 
BRIMROSE CORP. 
BURLE INDUSTRIES. INC. - TUBE PRODUCTS DIV. 
CAPTEL ANTENNA SYSTEMS. INC. - D, R 
CASTLE MICROWAVE 
CELERITEK. INC 
COMMUNICATION CONCEPTS, INC. 
COMPONENT DISTRIBUTORS. INC. - D 
CTT INC 
DORADO INTERNATIONAL CORPORATION 
DRESSLER HF TECHNIK GMBH - R 
EF DATA/MSE DIVISION 
ELISRA ELECTRONIC SYSTEMS LTD. 
EM RESEARCH ENGINEERING. INC. 
ENI 
ERBTEC ENGINEERING INC. 
FREQUENCY PRODUCTS. INC. 
GENERAL TRANSISTOR CORP. 
GREEN MOUNTAIN RADIO RESEARCH CO. 
HARRIS RF COMMUNICATIONS 
HEROTEK INC 
HITTITE MICROWAVE CORP. 
INSTRUMENTS FOR INDUSTRY. INC. 
INTECH 
JCA TECHNOLOGY INC 
JOSEPH ELECTRONICS INC 
KALMUS ENGINEERING INC. 
LCF ENTERPRISES 
LECTRONIC RESEARCH LABS 
LUCAS ZETA 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MATRIX SYSTEMS CORP. 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE SOLUTIONS INC. 
MID-ATLANTIC RF SYSTEMS. INC. 
MILLIWAVE 
MINI-CIRCUITS 
MITEQ. INC. 
MOTOROLA SEMICONDUCTORS 
NATIONAL COMMUNICATIONS ELECTRONICS. INC. 
ORION ALPHA CORPORATION 
PACIFIC AMPLIFIER CORPORATION 
PACIFIC MONOLITHICS 
PASTERNACK ENTERPRISES 
PENSTOCK INC. - D 
PICOSECOND PULSE LABS. INC 
POWER SYSTEMS TECHNOLOGY 
RF POWER LABS INC 
RF PROTOTYPE SYSTEMS 
RICHARDSON ELECTRONICS, LTD. - D 
SENAH - R 
SHASON MICROWAVE CORP. 
SILICON VALLEY POWER AMPLIFIERS 
SONOMA INSTRUMENT CO 
ST MICROWAVE CORP . ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
SYNERGY MICROWAVE CORP 
SYNETCOM DIGITAL. INC 
SYSTRON DONNER CORP., 

MICROWAVE/INSTRUMENT DIV. 
TELEDYNE MICROWAVE 
TRM INC. 
TRONTECH. INC. 
ULTRA LASERTECH INC. 
VERITECH MICROWAVE - R 
VORTEX MICROWAVE CORP. 
WI-COMM ELECTRONICS INC. 

IF 

AEL DEFENSE CORP. 
AEROCOMM 
AKON 
AML. INC. 
AMPLIFIER RESEARCH 
AMPLIFONIX. INC. 
ANADIGICS, INC 
ANDERSON SYSTEMS 
ANTENNA TECHNOLOGY - D, R 
APCOM, INC. 
APPLIED SPECIALTIES, INC. 
AVANTEK, INC. 
AVIANKA, INC. 
AYDIN CORPORATION (WEST) 
AYDIN VECTOR DIV. 
BRENNAN ASSOCIATES - R 
C & S HYBRID. INC. 
CALIFORNIA AMPLIFIER. INC. 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS. INC. - D 
COUGAR COMPONENTS 
EF DATA/MSE DIVISION 
ELISRA ELECTRONIC SYSTEMS LTD. 
EM RESEARCH ENGINEERING. INC. 
EON INSTRUMENTATION. INC. 
EXIMIN TRADING CO.. INC. 
FEI MICROWAVE 
I T S ELECTRONICS INC. 
JCA TECHNOLOGY INC. 
KDI/TRIANGLE ELECTRONICS, INC. 
LECTRONIC RESEARCH LABS 
LOCUS INC. 
LOG TECH, INC. 
LUCAS ZETA 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MATRIX SYSTEMS CORP. 
MICRO PRECISION TECH. INC. 
MID-ATLANTIC RF SYSTEMS, INC. 
MINI-CIRCUITS 
MITEQ. INC. 
MOTOROLA. INC . RF DEVICE DIVISION 
OAKBURY COMPONENTS LTD. 
OPTIMAX. INC 
P.G ELECTRONICS LTD. 
PACIFIC AMPLIFIER CORPORATION 
PACIFIC MONOLITHICS 
PAN DATACOMM INC. 
PASCALL MICROWAVE LIMITED - D. R 
PENSTOCK INC. - D 
PICO PRODUCTS. INC. 
PRECISION FILTERS INC. 
Q-BIT CORPORATION 
RADAR TECH. INC 
RAMAR COMMUNICATIONS. INC. 
RDL, INC. 
REMEC 
RF MICRO DEVICES 
SENAH - R 
ST MICROWAVE CORP.. ARIZONA OPERATIONS 
ST MICROWAVE CORP . CALIFORNIA OPERATIONS 
ST OLEKTRON CORP. 
ST OLEKTRON SYSTEMS 
SYNETCOM DIGITAL, INC 
TAUBER-DREYER CORP. - D, R 
TE SYSTEMS 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TEW NORTH AMERICA 
TIW SYSTEMS. INC. 
TOKO AMERICA. INC. 
TRAK MICROWAVE CORP. 
TRIQUINT SEMICONDUCTOR INC. 
TRM INC. 
TRONTECH. INC. 
ULTRA LASERTECH INC. 
VORTEX MICROWAVE CORP. 
WATKINS-JOHNSON CO. 
WESTERN MICROWAVE INC. 
WI-COMM ELECTRONICS INC. 

AVANTEK, INC. 
BRENNAN ASSOCIATES - R 
CELERITEK. INC 
COMPONENT DISTRIBUTORS. INC - D 
EXIMIN TRADING CO., INC 
FEI MICROWAVE 
KDI/TRIANGLE ELECTRONICS. INC. 
LECTRONIC RESEARCH LABS 
LINEARIZER TECHNOLOGY. INC. 
LOG TECH. INC. 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MEGADYNE CORP 
MIRAGE SYSTEMS 
MITEQ. INC. 
MOTOROLA. INC., RF DEVICE DIVISION 
OAKBURY COMPONENTS LTD. 
OPTIMAX. INC 
PASCALL MICROWAVE LIMITED - D. R 
PENSTOCK INC. D 
RADAR TECH. INC. 
REMEC 
SENAH - R 
ST MICROWAVE CORP.. ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
ST OLEKTRON CORP. 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
WESTERN MICROWAVE INC. 
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LOG 

ACCUTEST INSTRUMENTS INC. 
AEL DEFENSE CORP 
AIL SYSTEMS INC. 
AKON 
AMERICAN MICROWAVE CORP. 

LNA 

AEROCOMM 
AIL SYSTEMS INC. 
ALPHA INDUSTRIES, INC. 
AML. INC. 
AMPLIDYNE INC. 
AMPLIFIER RESEARCH 
AMPLIFONIX. INC. 
ANALOP ENGINEERING 
ANTENNA TECHNOLOGY - D. R 
APPLIED SPECIALTIES. INC. - D 
AVANTEK, INC. 
AVIANKA. INC. 
AYDIN CORPORATION (WEST) 
BRENNAN ASSOCIATES - R 
C & S HYBRID. INC. 
CALIFORNIA AMPLIFIER. INC. 
CASTLE MICROWAVE 
CELERITEK. INC. 
CELWAVE. 

A DIVISION OF RADIO FREQUENCY SYSTEMS INC. 
COMPONENT DISTRIBUTORS, INC. - D 
COUGAR COMPONENTS 
CTT INC. 
DAICO INDUSTRIES 
DENSITRON MICROWAVE LIMITED 
DOTY SCIENTIFIC 
DURA ELECTRONIC SALES - R 
EF DATA/MSE DIVISION 
ELISRA ELECTRONIC SYSTEMS LTD. 
EM RESEARCH ENGINEERING, INC. 
EXIMIN TRADING CO.. INC 
FEI MICROWAVE 
GEC-MARCONI MATERIALS TECHNOLOGY. LTD. 
GENERAL SERVICES ENGINEERING. INC. 
HD COMMUNICATIONS - D, R 
HEROTEK INC. 
I T S ELECTRONICS INC. 
INTERAD LTD. 
INTERNATIONAL COMPLIANCE CORP. 
JCA TECHNOLOGY INC 
KW MICROWAVE CORPORATION 
LECTRONIC RESEARCH LABS 
LNR COMMUNICATIONS. INC 
LOCUS INC. 
LUNAR INDUSTRIES. INC. 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MAXTECH. INC. 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE SOLUTIONS INC. 
MICROWAVE TECHNOLOGY 
MID-ATLANTIC RF SYSTEMS. INC. 
MILLITECH CORP. 
MILLIWAVE 
MINI-CIRCUITS 
MITEQ. INC. 
MOTOROLA. INC., RF DEVICE DIVISION 
OAKBURY COMPONENTS LTD. 
OPTIMAX. INC 
ORION ALPHA CORPORATION 
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There’s Strength in Numbers. 
Backed by the 
Strength and Stability 
of Hewlett-Packard, 
the New Avantek is 
Committed to Serving 
its Customers in a 
Whole New Way. 
It’s a new world out there. 
A world shaped by change. 
A world of new alliances, 
new borders, and new com¬ 
mitments. 

Avantek, as part of the 
Hewlett-Packard family, is 
committed to meeting these 
changes by bringing new 
capabilities and long-term 
stability to our customers. 
A commitment expressed 

in the form of major new 
investments in our GaAs Fab, 
manufacturing systems, and 
information systems. 

The Strength of 
Avantek Technology. 
For 28 years, Avantek has 
proudly served the RF and 
Microwave electronics needs 
of the defense and aerospace 
industries with focus, deter¬ 
mination, and unmatched 
technological leadership. 
Today, with HP’s support, we 
are investing in the next 
generation of our core GaAs 
and thin-film technologies. 
The result: no other company 
can offer you the technology, 

expertise, and product breadth 
of the new Avantek. 

The Strength of 
HP Support. 
HP brings to Avantek a long¬ 
term commitment to quality 
in its products, service and 
support. Building on these 
strengths, Avantek has in¬ 
stalled its own tough standards, 
systems, and infrastructure to 
ensure you receive a superior 
product delivered on time and 
to your specifications. At the 
new Avantek, customer satis¬ 
faction is our top priority. 

A Strong Commitment 
to Your Success. 
Your success depends on find¬ 
ing the right business and 
technology partners. Avantek 
is committed to heading up 
your list of trusted, dependable 
suppliers. Whatever it takes. 
Strong words, but we have 
never been better prepared to 
back them up. 

Call 1(800)227-1817 ext. 
7432 to find out more about 
Avantek. In Europe, FAX to 31 
297^8 41 83. You'll find there’s 
strength in our numbers. 

^avantek 
A Subsidiary of Hewlett-Packard 

AVK0830I In Canada call: 1(800) 387-3867 Dept. 7432 



UE system subassemlies 
PACIFIC AMPLIFIER CORPORATION 
PACIFIC MONOLITHICS 
PAN DATACOMM INC. 
PASCALL MICROWAVE LIMITED - D, R 
PENSTOCK INC. D 
PICO PRODUCTS. INC. 
Q-BIT CORPORATION 
RAMAR COMMUNICATIONS. INC. 
RAYTHEON CO.. MPTD 
REMEC 
RF MICRO DEVICES 
RICHARDSON ELECTRONICS. LTD. - D 
SENAH - R 
SHASON MICROWAVE CORP. 
SONOMA INSTRUMENT CO. 
ST MICROWAVE CORP.. ARIZONA OPERATIONS 
ST MICROWAVE CORP.. CALIFORNIA OPERATIONS 
SYNETCOM DIGITAL. INC 
SYSTRON DONNER CORP., 

MICROWAVE/INSTRUMENT DIV. 
T/MAC INC 
TAMPA MICROWAVE LAB. INC. 
TAUBER-DREYER CORP. - D. R 
TE SYSTEMS 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TRIQUINT SEMICONDUCTOR INC. 
TRONTECH. INC 
VERITECH MICROWAVE - R 
VIEWSONICS 
WATKINS-JOHNSON CO. 
WI-COMM ELECTRONICS INC. 
WILMANCO 

RF POWER 

ACCSYS TECHNOLOGY. INC 
ACCUTEST INSTRUMENTS INC. 
AIL SYSTEMS INC 
AIRTRON CORP . A DIVISION OF LITTON SYSTEMS 
AMERICAN MICROWAVE TECHNOLOGY 
AMPLIDYNE INC 
AMPLIFIER RESEARCH 
ANALOGIC CORP 
ANTENNA DESIGN & MANUFACTURING 
ANTENNA TECHNOLOGY - D, R 
APPLIED SPECIALTIES. INC. 
APPLIED SYSTEMS ENGINEERING. INC. 
ASTRON CORPORATION 
AVANTEK. INC. 
AYDIN CORPORATION (WEST) 
AYDIN VECTOR DIV. 
BRENNAN ASSOCIATES - R 
BRIMROSE CORP 
BROUNLEY ENGINEERING 
BURLE INDUSTRIES. INC. - TUBE PRODUCTS DIV. 
C & S HYBRID. INC 
CALIFORNIA AMPLIFIER. INC. 
CAPTEL ANTENNA SYSTEMS. INC. - D, R 
CASTLE MICROWAVE 
CELERITEK. INC. 
CELWAVE. 

A DIVISION OF RADIO FREQUENCY SYSTEMS INC. 
COMARK COMMUNICATIONS. INC. 
COMDEL 
COMMUNICATION CONCEPTS. INC. 
COMPONENT DISTRIBUTORS. INC. - D 
CTT INC. 
CUBIC COMMUNICATIONS. INC. 
DECIBEL PRODUCTS 
DENSITRON MICROWAVE LIMITED 
DOTY SCIENTIFIC 
DRESSLER HF TECHNIK GMBH - R 
DURA ELECTRONIC SALES - R 
EF DATA/MSE DIVISION 
EHRHORN TECHNOLOGICAL OPERATIONS. INC. 
ELECTRO RENT CORPORATION 
ELISRA ELECTRONIC SYSTEMS LTD. 
EM RESEARCH ENGINEERING. INC. 
EMHISER RESEARCH INC. 
ENI 
ERBTEC ENGINEERING INC. 
ESCO ASSOCIATES 
EXIMIN TRADING CO.. INC. 
FREQUENCY PRODUCTS. INC. 
FUJITSU COMPOUND SEMICONDUCTOR. INC. 
G.C. ELECTRONICS CO. - D 
GENERAL SERVICES ENGINEERING. INC. 
GENERAL TRANSISTOR CORP. 
GREEN MOUNTAIN RADIO RESEARCH CO. 
HARRIS RF COMMUNICATIONS 

HD COMMUNICATIONS - D, R 
HDS. INC. 
HENRY RADIO INC. 
HEROTEK INC. 
HEWLETT-PACKARD CO. 
HITTITE MICROWAVE CORP. 
I T S ELECTRONICS INC 
INSTRUMENTS FOR INDUSTRY. INC. 
INTECH 
INTERAD LTD. 
KALMUS ENGINEERING INC. 
KDI/TRIANGLE ELECTRONICS. INC. 
LCF ENTERPRISES 
LECTRONIC RESEARCH LABS 
LITTON SOLID STATE DIVISION 
LOCUS INC 
LUCAS ZETA 
LUNAR INDUSTRIES, INC. 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MAXTECH, INC. 
MCL INC. 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE POWER 
MICROWAVE SOLUTIONS INC. 
MICROWAVE TECHNOLOGY 
MID-ATLANTIC RF SYSTEMS. INC. 
MILCOM INTL 
MINI-CIRCUITS 
MITEC ELECTRONICS LTD. 
MITEQ. INC. 
MOTOROLA SEMICONDUCTORS 
MOTOROLA, INC., RF DEVICE DIVISION 
NATIONAL COMMUNICATIONS ELECTRONICS, INC. 
OAKBURY COMPONENTS LTD. 
ORION ALPHA CORPORATION 
P.G. ELECTRONICS LTD. 
PACIFIC AMPLIFIER CORPORATION 
PACIFIC MONOLITHICS 
PASCALL MICROWAVE LIMITED - D, R 
PASTERNACK ENTERPRISES 
PENSTOCK INC. D 
PICO PRODUCTS. INC. 
POWER SYSTEMS TECHNOLOGY 
Q-BIT CORPORATION 
RAMAR COMMUNICATIONS. INC. 
RAYTHEON CO.. MPTD 
REMTRON. INC 
RF MICRO DEVICES 
RF POWER LABS INC. 
RF POWER PRODUCTS 
RICHARDSON ELECTRONICS. LTD. - D 
SCIENTIFIC ATLANTA 
SENAH - R 
SHASON MICROWAVE CORP. 
SILICON VALLEY POWER AMPLIFIERS 
SPECTRIAN 
ST KELTEC CORP. 
ST MICROWAVE CORP.. ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
ST OLEKTRON SYSTEMS 
SUNAIR ELECTRONICS 
SYNERGY MICROWAVE CORP 
SYNETCOM DIGITAL, INC. 
SYSTRON DONNER CORP . 

MICROWAVE/INSTRUMENT DIV. 
TACTICAL ELECTRONICS CORP. 
TAIYO YUDEN (USA) INC 
TE SYSTEMS 
TELEDYNE MICROELECTRONICS 
TESLATRONICS. INC. 
TONY CHAPMAN ELECTRONICS LTD. 
TRAK MICROWAVE CORP. 
TRANS WORLD COMMUNICATIONS INC. 
TRONTECH, INC. 
ULTRA LASERTECH INC. 
VARIAN ASSOC. 
VARIAN POWER GRID TUBE PRODUCTS 
VERITECH MICROWAVE - R 
VOCOM/RF CORPORATION 
WATKINS-JOHNSON CO. 
WI-COMM ELECTRONICS INC. 

HIGH DYNAMIC RANGE 

AIL SYSTEMS INC. 
AKON 
AML, INC. 
AMPLIDYNE INC. 
ANADIGICS. INC. 
ANTENNA DESIGN & MANUFACTURING 
APPLIED SPECIALTIES, INC. - D 

AVANTEK. INC. 
AVIANKA. INC. 
BRENNAN ASSOCIATES - R 
BURLE INDUSTRIES, INC. - TUBE PRODUCTS DIV. 
CALIFORNIA AMPLIFIER, INC 
CAPTEL ANTENNA SYSTEMS, INC. - D. R 
CASTLE MICROWAVE 
CELERITEK. INC. 
CELWAVE. 

A DIVISION OF RADIO FREQUENCY SYSTEMS INC. 
COMPONENT DISTRIBUTORS, INC. - D 
CTT INC. 
DRESSLER HF TECHNIK GMBH - R 
ELISRA ELECTRONIC SYSTEMS LTD. 
ERBTEC ENGINEERING INC. 
ESCO ASSOCIATES 
FREQUENCY PRODUCTS. INC. 
HEROTEK INC. 
HITTITE MICROWAVE CORP. 
I T S ELECTRONICS INC. 
INTECH 
JCA TECHNOLOGY INC 
LECTRONIC RESEARCH LABS 
LOCUS INC. 
LUCAS ZETA 
LUNAR INDUSTRIES. INC. 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MICROWAVE SOLUTIONS INC. 
MID-ATLANTIC RF SYSTEMS. INC. 
MINI-CIRCUITS 
MITEQ. INC. 
MOTOROLA. INC., RF DEVICE DIVISION 
OMNIPOINT CORPORATION 
PACIFIC AMPLIFIER CORPORATION 
PACIFIC MONOLITHICS 
POWER SYSTEMS TECHNOLOGY 
Q-BIT CORPORATION 
RDL. INC. 
RF PROTOTYPE SYSTEMS 
SENAH - R 
ST MICROWAVE CORP.. ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
ST OLEKTRON SYSTEMS 
SYNETCOM DIGITAL. INC. 
SYSTRON DONNER CORP . 

MICROWAVE/INSTRUMENT DIV. 
TAUBER-DREYER CORP. - D. R 
TE SYSTEMS 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TIW SYSTEMS. INC. 
TRM INC. 
TRONTECH. INC 
VERITECH MICROWAVE - R 
VIEWSONICS 
WATKINS-JOHNSON CO. 
WI-COMM ELECTRONICS INC. 

FREQUENCY 
CONVERTERS 

AACOM SYSTEMS 
ACCUTEST INSTRUMENTS INC. 
AEL DEFENSE CORP 
AEROCOMM 
AIL SYSTEMS INC. 
AMERICAN MICROWAVE CORP. 
ANADIGICS. INC 
ANAREN MICROWAVE INC. 
ANGHEL LABORATORIES. A DIV. OF RADIATION SYS¬ 
TEMS INC. 
ANTENNA TECHNOLOGY - D. R 
APCOM, INC. 
APPLIED SPECIALTIES, INC. 
APTRON LABORATORIES, INC. 
AVANTEK, INC. 
AVCOM OF VIRGINIA 
AYDIN VECTOR DIV. 
BEHLMAN ELECTRONICS. INC., 

A SUBSIDIARY OF ASTROSYSTEMS 
C & S HYBRID. INC. 
C.J. ENTERPRISES 
CALIFORNIA AMPLIFIER, INC 
CALIFORNIA EASTERN LABORATORIES 
CASTLE MICROWAVE 
CELERITEK. INC. 
COMPONENT DISTRIBUTORS. INC. - D 
CONDOR SYSTEMS 
CONTINENTAL MICROWAVE TECHNOLOGY INC. 
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DAJEM TECHNOLOGY CO. 
DELPHI COMPONENTS. INC.. A DIV. OF AURA SYSTEMS INC. 
DENSITRON MICROWAVE LIMITED 
DURA ELECTRONIC SALES - R 
EF DATA/MSE DIVISION 
ELECTRO RENT CORPORATION 
ELISRA ELECTRONIC SYSTEMS LTD. 
EMF SYSTEMS INC. 
FEI MICROWAVE 
FERRETEC. INC. 
FG ENGINEERING CO. 
FREQUENCY PRODUCTS. INC. 
FREQUENCY SOURCES. INC 
HITTITE MICROWAVE CORP 
I L C DATA DEVICE CORP. 
I T S ELECTRONICS INC. 
INTELLON CORPORATION 
JCA TECHNOLOGY INC 
JHP INDUSTRIAL 
KDI/TRIANGLE ELECTRONICS. INC. 
LECTRONIC RESEARCH LABS 
LNR COMMUNICATIONS. INC. 
LOCUS INC. 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUCAS WEINSCHEL 
LUCAS ZETA 
M/A-COM GOVERNMENT PRODUCTS. INC. 
M/A-COM MICROELECTRONICS DIVISION 
MAGNUM MICROWAVE CORP 
MARLOW ELECTRONICS LTD. - R 
MAXTECH. INC. 
MICRO NETWORKS CO. 
MICROWAVE COMMUNICATIONS LABS 
MID-ATLANTIC RF SYSTEMS. INC 
MILLITECH CORP 
MILLIWAVE 
MITEQ. INC. 
NCI SYSTEMS, A DIVISION OF NOISE COM. INC. 
NORSAL INDUSTRIES INC. 
OMNIPOINT CORPORATION 
ORION ALPHA CORPORATION 
PACIFIC MONOLITHICS 
PAN DATACOMM INC. 
PENTEK. INC. 
PICO PRODUCTS. INC. 
POWER SYSTEMS TECHNOLOGY 
PRECISION FILTERS INC. 
RADAR TECH. INC. 
RAMAR COMMUNICATIONS. INC. 
RAYTHEON CO.. MPTD 
REMEC 
RF MICROSYSTEMS INC. 
RF PROTOTYPE SYSTEMS 
SHASON MICROWAVE CORP 
ST MICROWAVE CORP.. ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
ST OLEKTRON CORP. 
STEINBRECHER CORP. 
SYNERGY MICROWAVE CORP. 
SYNETCOM DIGITAL. INC. 
SYSTRON DONNER CORP., 

MICROWAVE/INSTRUMENT DIV. 
TALBOT TECHNOLOGY (T-TECH) CORP. 
TAMPA MICROWAVE LAB. INC. 
TEKTRON MICRO ELECTRONICS INC. 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TEST EQUIPMENT CORP. 
TRAK MICROWAVE CORP. 
TRILITHIC, INC. 
VERITECH MICROWAVE - R 
VORTEX MICROWAVE CORP. 
WATKINS-JOHNSON CO. 
WESTEC COMMUNICATIONS INC. 
WESTERN MICROWAVE INC. 
WI-COMM ELECTRONICS INC. 

FREQUENCY 
SYNTHESIZERS 

A& A ENGINEERING 
ACCUTEST INSTRUMENTS INC. 
ADVANCED COMMUNICATIONS SYSTEMS. INC. 
AIL SYSTEMS INC. 
ANAREN MICROWAVE INC. 
ANGHEL LABORATORIES. 

A DIV. OF RADIATION SYSTEMS INC. 
ANRITSU WILTRON CO. 
ANTENNA TECHNOLOGY - D, R 
AUSTRON INC.. A DATUM COMPANY 

BRIMROSE CORP. 
CASTLE MICROWAVE 
COMDEL 
COMMUNICATION TECHNIQUES. INC. 
COMSTRON. DIVISION OF AEROFLEX LABORATORIES INC. 
CONTINENTAL MICROWAVE TECHNOLOGY INC. 
DAJEM TECHNOLOGY CO. 
DELPHI COMPONENTS. INC., A DIV. OF AURA SYSTEMS INC. 
DENSITRON MICROWAVE LIMITED 
DYNATECH SPECTRUM, INC 
EF DATA/MSE DIVISION 
ELECTRO RENT CORPORATION 
ELISRA ELECTRONIC SYSTEMS LTD. 
EM RESEARCH ENGINEERING. INC. 
EMF SYSTEMS INC. 
ESCO ASSOCIATES 
FOX ELECTRONICS 
FREQUENCY ELECTRONICS 
FREQUENCY PRODUCTS. INC. 
FREQUENCY SOURCES, INC 
GEMTRONIC ENGINEERING LIMITED 
GENERAL SERVICES ENGINEERING. INC. 
GREENRAY INDUSTRIES 
HYBRIDS INTERNATIONAL. LTD 
I L C DATA DEVICE CORP. 
INLINE COMPONENTS. INC. 
INNOVATION FIRST 
INTERNATIONAL MICROCIRCUITS. INC. 
JHP INDUSTRIAL 
JOHN FLUKE MFG. CO. INC. 
LECTRONIC RESEARCH LABS 
LUCAS WEINSCHEL 
LUCAS ZETA 
LUFF RESEARCH 
M-TRON INDUSTRIES INC. 
M/A-COM MICROELECTRONICS DIVISION 
MAGNUM MICROWAVE CORP 
MARLOW ELECTRONICS LTD. - R 
MICRO PRECISION TECH. INC. 
MICROSOURCE INC. 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE OSCILLATOR CORP 
MID-ATLANTIC RF SYSTEMS. INC. 
MITEQ. INC. 
MOTOROLA SEMICONDUCTORS 
NCI SYSTEMS. A DIVISION OF NOISE COM. INC. 
NOVA ENGINEERING 
OAKBURY COMPONENTS LTD. 
OMNIPOINT CORPORATION 
ORION ALPHA CORPORATION 
PAN DATACOMM INC. 
PENTEK. INC. 
PLESSEY SEMICONDUCTORS 
POWER SYSTEMS TECHNOLOGY 
PROGRAMMED TEST SOURCES, INC. 
PROXIM, INC. DIGITAL RF PRODUCT LINE 
QUALCOMM. INC., VLSI PRODUCTS DIVISION 
RACAL-DANA INSTRUMENTS. INC 
RAMAR COMMUNICATIONS. INC. 
RAPID SYSTEMS 
RE AMERICA. INC. 
REMTRON, INC. 
RF MICROSYSTEMS INC. 
RF PROTOTYPE SYSTEMS 
ROHDE AND SCHWARZ GMBH CO 
SCIENTIFIC ATLANTA 
SCITEQ ELECTRONICS. INC. 
SFS SYSTEMS INC. 
SPECTRACOM CORP. 
ST MICROWAVE CORP., ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
STANFORD TELECOM. INC.; ASIC & CUSTOM PROD¬ 
UCTS DIV. 
SUNAIR ELECTRONICS 
SYNETCOM DIGITAL. INC. 
SYNTEST CORP 
SYSTRON DONNER CORP., 

MICROWAVE/INSTRUMENT DIV. 
TALBOT TECHNOLOGY (T-TECH) CORP. 
TECHTROL CYCLONETICS. INC 
TEKTRON MICRO ELECTRONICS INC. 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TEST EQUIPMENT CORP. 
TONY CHAPMAN ELECTRONICS LTD. 
TRAK MICROWAVE CORP. 
VARI-L COMPANY. INC. 
WATKINS-JOHNSON CO. 
WESTEC COMMUNICATIONS INC. 
WILTRON CO. 
Z-COMMUNICATIONS. INC. 

MOTION/PROXIMITY 
SENSORS 

C.J. ENTERPRISES 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS. INC. - D 
DAJEM TECHNOLOGY CO. 
EDO CORP. / BARNES ENGINEERING DIV. 
GEC-MARCONI MATERIALS TECHNOLOGY. LTD. 
HITTITE MICROWAVE CORP 
JEF CONSULTANT. INC 
KDI/TRIANGLE ELECTRONICS. INC. 
MURATA ERIE NORTH AMERICA 
NAMCO CONTROLS CORP 
NAVAN CORPORATION 
ORION ALPHA CORPORATION 
PACIFIC MONOLITHICS 
SYNETCOM DIGITAL. INC. 
TELSOR CORP. 

RECEIVERS 
AACOM SYSTEMS 
AEL DEFENSE CORP. 
AEROCOMM 
AIL SYSTEMS INC. 
AMERICAN LASER SYSTEMS. INC. 
AMERICAN MICROWAVE CORP 
ANADIGICS. INC. 
ANDERSON SYSTEMS 
ANDREW SCICOMM INC. 
ANGHEL LABORATORIES. 

A DIV. OF RADIATION SYSTEMS INC. 
ANTENNA TECHNOLOGY - D. R 
APCOM. INC 
APPLIED SPECIALTIES, INC. 
APTRON LABORATORIES. INC. 
ARS. INC. 
AT&T MICROELECTRONICS 
AVCOM OF VIRGINIA 
AXONN CORPORATION 
AYDIN VECTOR DIV. 
BELLSONICS INC. 
BROADBAND COMMUNICATIONS PRODUCTS, INC. 
BROUNLEY ENGINEERING 
CALIFORNIA AMPLIFIER. INC. 
CARNEL LABS 
CASTLE MICROWAVE 
COMMUNICATION TECHNIQUES, INC. 
COMPONENT DISTRIBUTORS. INC - D 
CONDOR SYSTEMS 
CUBIC COMMUNICATIONS. INC. 
DAJEM TECHNOLOGY CO 
DESKIN RESEARCH GROUP 
EF JOHNSON 
ELECTRO RENT CORPORATION 
EMHISER RESEARCH INC 
EPSILON LAMBDA ELECTRONICS CORP. - R 
ERBTEC ENGINEERING INC. 
FEI MICROWAVE 
FERRETEC, INC. 
FG ENGINEERING CO. 
FREQUENCY SOURCES. INC 
GAMBATTE DIGITAL WIRELESS 
GARMIN INTERNATIONAL 
GENERAL SERVICES ENGINEERING. INC. 
HARRIS RF COMMUNICATIONS 
HDS. INC. 
HITTITE MICROWAVE CORP 
INLINE COMPONENTS. INC. 
INNOVATION FIRST 
INTECH 
INTELLON CORPORATION 
INTERAD LTD. 
JHP INDUSTRIAL 
KIEFER ELECTRONIC DEVELOPMENT 
LASER DIODE INC 
LECTRONIC RESEARCH LABS 
LNR COMMUNICATIONS. INC 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUCAS WEINSCHEL 
LUCAS ZETA 
LUNAR INDUSTRIES, INC. 
M/A-COM GOVERNMENT PRODUCTS, INC. 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD - R 
MICRODYNE CORP. 
MICROSOURCE INC. 
MICROWAVE COMMUNICATIONS LABS 
MID-ATLANTIC RF SYSTEMS, INC. 
MILLITECH CORP. 
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RF system subassemlies 
MITEQ. INC. 
MOTOROLA RADIUS DIVISION 
NCI SYSTEMS. A DIVISION OF NOISE COM. INC. 
NOVA ENGINEERING 
OMNIPOINT CORPORATION 
ORION ALPHA CORPORATION 
PACIFIC MONOLITHICS 
PAN DATACOMM INC 
PASCALL MICROWAVE LIMITED - D. R 
PENSTOCK INC. D 
PENTEK. INC 
PHONON CORP 
PICO PRODUCTS. INC. 
RADAR TECH. INC 
RADIAN TECHNOLOGY. INC. 
REMTRON. INC 
RF MICROSYSTEMS INC. 
RF MONOLITHICS INC. 
RF NEULINK 
RF PROTOTYPE SYSTEMS 
RITRON. INC 
ROHDE AND SCHWARZ GMBH CO 
SCIENTIFIC ATLANTA 
SIGNATRON CORPORATION 
SIGTEK INC. 
ST MICROWAVE CORP.. ARIZONA OPERATIONS 
ST MICROWAVE CORP.. CALIFORNIA OPERATIONS 
STANFORD TELECOM. INC.; ASIC & CUSTOM PROD¬ 
UCTS DIV 
STEINBRECHER CORP. 
SUNAIR ELECTRONICS 
SYNETCOM DIGITAL, INC. 
SYSTRON DONNER CORP . 

MICROWAVE/INSTRUMENT DIV. 
TACTICAL ELECTRONICS CORP 
TALBOT TECHNOLOGY (T-TECH) CORP. 
TECH COMM INC. 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TELEDYNE RYAN ELECTRONICS 
TEMIC 
TEST EQUIPMENT CORP. 
TONY CHAPMAN ELECTRONICS LTD 
TRAK MICROWAVE CORP 
TRANS WORLD COMMUNICATIONS INC. 
TRONTECH. INC 
UHF ASSOCIATES 
VITRO SERVICES CORP. 
WATKINS-JOHNSON CO. 
WESTEC COMMUNICATIONS INC. 
WILMANCO 
XETRON CORP 

RF MODEMS 
AACOM SYSTEMS 
ANDERSON SYSTEMS 
ANTENNA TECHNOLOGY - D, R 
APPLIED SPECIALTIES. INC. - D 
ARS. INC. 
AYDIN VECTOR DIV. 
BROADBAND COMMUNICATIONS PRODUCTS, INC. 
CALIFORNIA MICROWAVE. 

WIRELESS NETWORKING DIV. 
COMPONENT DISTRIBUTORS. INC. - D 
DAJEM TECHNOLOGY CO. 
DATARADIO CORPORATION 
DESKIN RESEARCH GROUP 
EF DATA/MSE DIVISION 
EF JOHNSON 
ELECTRO RENT CORPORATION 
FG ENGINEERING CO. 
GAMBATTE DIGITAL WIRELESS 
GEMTRONIC ENGINEERING LIMITED 
GRE AMERICA INC. 
HARRIS RF COMMUNICATIONS 
HITTITE MICROWAVE CORP. 
INTELLON CORPORATION 
LECTRONIC RESEARCH LABS 
LNR COMMUNICATIONS. INC. 
M-TRON INDUSTRIES INC. 
MICROWAVE COMMUNICATIONS LABS 
MITEQ. INC 
MONICOR ELECTRONIC CORP 
MOTOROLA RADIUS DIVISION 
MOTOROLA UDS 
MX-COM. INC 
NOVA ENGINEERING 
O'NEILL COMMUNICATIONS 
OMNIPOINT CORPORATION 
PAN DATACOMM INC. 

PLESSEY SEMICONDUCTORS 
PROXIM. INC. DIGITAL RF PRODUCT LINE 
REMTRON. INC. 
RF NEULINK 
RICHARDSON ELECTRONICS. LTD. - D 
RITRON. INC 
SIGNATRON CORPORATION 
SIGTEK INC. 
STANFORD TELECOM. INC.; 

ASIC & CUSTOM PRODUCTS DIV. 
SUNAIR ELECTRONICS 
SYNETCOM DIGITAL, INC 
TACTICAL ELECTRONICS CORP 
TALBOT TECHNOLOGY (T-TECH) CORP. 
TEKTRON MICRO ELECTRONICS INC. 
TELE-TECH CORP. 
TELEDYNE MICROWAVE 
TELEMETRY TECHNOLOGIES. INC. 
TRANS WORLD COMMUNICATIONS INC. 

SWITCHING 
MATRICES 

AEL DEFENSE CORP 
AIL SYSTEMS INC. 
ANTENNA TECHNOLOGY - D, R 
APCOM. INC. 
APPLIED SPECIALTIES. INC. 
BRENNAN ASSOCIATES - R 
CASTLE MICROWAVE 
CUSTOM MICROWAVE COMPONENTS 
CYTEC CORP 
DAJEM TECHNOLOGY CO 
ELISRA ELECTRONIC SYSTEMS LTD. 
ENON MICROWAVE INC. 
FEI MICROWAVE 
FREQUENCY ELECTRONICS 
HARRIS RF COMMUNICATIONS 
HITTITE MICROWAVE CORP. 
JFW INDUSTRIES. INC. 
K & L MICROWAVE. INC 
KDI/TRIANGLE ELECTRONICS. INC 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MBF MICROWAVE. INC. 
MICRONETICS INC. 
OPAMP LABS INC. 
PENSTOCK INC. D 
PRECISION FILTERS INC. 
RACAL-DANA INSTRUMENTS. INC. 
SIGNAL MANAGEMENT LTD. 
SIGNAL SWITCH CO. 
SYNETCOM DIGITAL. INC. 
TELE-TECH CORP. 
TELEDYNE MICROWAVE 
TELEPLEX INC. (ALFORD DIV.) 
VORTEX MICROWAVE CORP 

TONE ENCODERS/ 
DECODERS 

ADVANCED COMMUNICATIONS SYSTEMS. INC. 
ANTENNA TECHNOLOGY - D. R 
AYDIN VECTOR DIV. 
COMMUNICATIONS SPECIALISTS, INC. 
DAJEM TECHNOLOGY CO 
ELECTRO RENT CORPORATION 
EMHISER RESEARCH INC. 
EON INSTRUMENTATION, INC 
FUJITSU MICROELECTRONICS. 

SEMICONDUCTOR DIVISION 
HITTITE MICROWAVE CORP. 
M-TRON INDUSTRIES INC. 
MIDIAN ELECTRONICS 
MX-COM, INC. 
NAVAN CORPORATION 
NORCOMM CORP 
OAKBURY COMPONENTS LTD. 
PALOMAR ENGINEERS 
PICO PRODUCTS. INC. 
REMTRON. INC. 
SELECTONE CORP 
SYNETCOM DIGITAL. INC. 

TRANSMITTERS 
AACOM SYSTEMS 

ACCSYS TECHNOLOGY, INC. 
AEROCOMM 
AMERICAN LASER SYSTEMS, INC. 
ANDERSON SYSTEMS 
ANGHEL LABORATORIES, 

A DIV. OF RADIATION SYSTEMS INC. 
ANTENNA TECHNOLOGY - D, R 
APPLIED SYSTEMS ENGINEERING, INC. 
APTRON LABORATORIES, INC. 
ARS, INC. 
AT&T MICROELECTRONICS 
AXONN CORPORATION 
AYDIN VECTOR DIV. 
BROUNLEY ENGINEERING 
C.J. ENTERPRISES 
CASTLE MICROWAVE 
COMARK COMMUNICATIONS. INC 
COMMUNICATION TECHNIQUES. INC. 
DAJEM TECHNOLOGY CO. 
DESKIN RESEARCH GROUP 
DRESSLER HF TECHNIK GMBH - R 
EF JOHNSON 
EHRHORN TECHNOLOGICAL OPERATIONS. INC. 
ELECTRO RENT CORPORATION 
ELISRA ELECTRONIC SYSTEMS LTD. 
EMHISER RESEARCH INC. 
EPSILON LAMBDA ELECTRONICS CORP. - R 
ERBTEC ENGINEERING INC. 
FEI MICROWAVE 
FG ENGINEERING CO. 
FREQUENCY SOURCES, INC 
GAMBATTE DIGITAL WIRELESS 
GENERAL SERVICES ENGINEERING, INC. 
GRE AMERICA INC. 
GREEN MOUNTAIN RADIO RESEARCH CO. 
HARRIS RF COMMUNICATIONS 
HDS, INC. 
HENRY RADIO INC. 
HITTITE MICROWAVE CORP. 
INNOVATION FIRST 
INTECH 
INTELLON CORPORATION 
INTERAD LTD 
KIEFER ELECTRONIC DEVELOPMENT 
LASER DIODE INC. 
LUCAS ZETA 
LUNAR INDUSTRIES. INC. 
M-TRON INDUSTRIES INC. 
MARLOW ELECTRONICS LTD. - R 
MCL INC. 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE SOLUTIONS INC. 
MID-ATLANTIC RF SYSTEMS. INC. 
MILCOM INTL. 
MITEQ. INC. 
MOTOROLA RADIUS DIVISION 
NATIONAL COMMUNICATIONS ELECTRONICS. INC. 
NCI SYSTEMS. A DIVISION OF NOISE COM, INC. 
NOVA ENGINEERING 
OMNIPOINT CORPORATION 
PACIFIC MONOLITHICS 
PAN DATACOMM INC. 
PENSTOCK INC. D 
PLESSEY SEMICONDUCTORS 
POWER SYSTEMS TECHNOLOGY 
REMTRON. INC 
RF MICROSYSTEMS INC. 
RF MONOLITHICS INC. 
RF NEULINK 
RF POWER PRODUCTS 
RF PROTOTYPE SYSTEMS 
RITRON. INC 
SIGNATRON CORPORATION 
SIGTEK INC. 
SPECTRIAN 
STEINBRECHER CORP. 
SUNAIR ELECTRONICS 
SYNETCOM DIGITAL. INC. 
SYSTRON DONNER CORP . MICROWAVE/INSTRUMENT DIV. 
TACTICAL ELECTRONICS CORP. 
TALBOT TECHNOLOGY (T-TECH) CORP. 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TELEDYNE RYAN ELECTRONICS 
TEMIC 
TRANS WORLD COMMUNICATIONS INC. 
TRONTECH. INC. 
UHF ASSOCIATES 
VENTRONIC 
VITRO SERVICES CORP. 
WESTEC COMMUNICATIONS INC. 
XETRON CORP 
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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, 

0.1to100dB 

■ 3% Accuracy 

■ OEM, Tandem Mount and 

Benchtop 

ACCESSORIES 

■ VSWR Bridges 

■ Terminations 

■ Mismatches 

■ RF Detectors 

■ Coaxial Switches 

Call toll free for specs, 
prices and delivery. 

800/854-2436 TELONIC 
BERKELEy 
INC. 

P.O. Box 277 

Laguna Beach. CA 92652 



Œ transmission components 

1. AMPHENOL RF/MICROWAVE OPERATIONS 
2. AMPLIFIER RESEARCH 
3. ANDERSON LABORATORIES 
4. APPLIED ENGINEERING PRODUCTS 
5. AVANTEK, INC. 
6. COILCRAFT 
7. COMMUNICATION CONCEPTS, INC. 
8. ELECTRO-METRICS, INC. 
9. F S Y MICROWAVE INC. 
10. FOX ELECTRONICS 
11. KAMAN INSTRUMENTATION CORP. 
12. KAY ELEMETRICS 
13. KINTRONIC LABORATORIES 
14. KVG NORTH AMERICA, INC. 
15. LUCAS WEINSCHEL 
16. M/A-COM INTERCONNECT 

PRODUCTS DIVISION 
50 

17. M/A-COM GOVERNMENT PRODUCTS, INC. 
18. M/A-COM MICROELECTRONICS DIVISION 
19. M/A-COM, INC., ANTENNA AND 

CABLE DIVISION 
20. MINI-CIRCUITS 
21. MURATA ERIE NORTH AMERICA 
22. PENSTOCK INC. 
23. Q-BIT CORPORATION 
24. RF MONLITHICS 
25. TELE-TECH CORP. 
26. TELONIC BERKELEY, INC. 
27. TRILITHIC, INC. 
28. TTE INC. 
29. WATKINS-JOHNSON CO. 
30. WAVETEK COMMUNICATIONS DIVISION 
31. WERLATONE, INC. 
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RF 
TRANSMISSION 
COMPONENTS 

ANTENNAS 
HF 

A.H. SYSTEMS. INC. 
AEL DEFENSE CORP. 
AEROCOMM 
AIL SYSTEMS INC. 
AMPLIFIER RESEARCH 
ANDREW CORP. 
ANTENNA DESIGN & MANUFACTURING 
ANTENNA ENGINEERING LTD. 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
ANTENNA TECHNOLOGY - D. R 
ASTRON CORPORATION 
BARKER & WILLIAMSON 
CENTURION INTL INC. 
CUSHCRAFT CORP. 
DAJEM TECHNOLOGY CO. 
DYMA ENGINEERING 
EASTERN MICROWAVE CORP. 
ELECTRO-METRICS, INC. 
FLAM & RUSSELL, INC 
HARRIS RF COMMUNICATIONS 
HD COMMUNICATIONS - D, R 
INLINE COMPONENTS, INC. 
JAMES MILLEN ELECTRONICS 

KILO TEC 
KINTRONIC LABORATORIES - D 
LARSEN ELECTRONICS, INC. 
LECTRONIC RESEARCH LABS 
LOGIMETRICS. INC. 
MCDONALD ASSOCIATES - R 
MCH ASSOCIATES 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE DESIGN & MFG. (MDM) 
MIRAGE SYSTEMS 
POLY-CIRCUITS INC. 
POLYFLON CO. 
R.F. TECHNOLOGIES CORPORATION 
RADIALL, INC. 
RF MICROSYSTEMS INC 
ROHDE AND SCHWARZ GMBH CO 
SHOKAI FAR EAST LTD. 
SURPLUS SALES OF NEBRASKA 
SYNETCOM DIGITAL, INC. 
TAUBER-DREYER CORP. - D, R 
TELEX/HY GAIN 
TEST EQUIPMENT CORP. 
TIW SYSTEMS. INC. 
TONY CHAPMAN ELECTRONICS LTD. 
TRANS WORLD COMMUNICATIONS INC. 
UNADILLA 
VORTEX MICROWAVE CORP. 
WATKINS-JOHNSON CO. 

VHF 

A.H. SYSTEMS, INC. 
AEL DEFENSE CORP. 
AIL SYSTEMS INC. 
ALPHA INDUSTRIES. INC 
AMPLIFIER RESEARCH 
ANDREW CORP 
ANTENNA DESIGN & MANUFACTURING 

ANTENNA ENGINEERING LTD. 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
ANTENNA SPECIALISTS, A MEMBER OF THE ALLEN 
TELECOM GROUP 
ANTENNA TECHNOLOGY - D, R 
ARS. INC. 
ASTRON CORPORATION 
CABLEWAVE SYSTEMS. DIVISION OF RADIO FREQUEN¬ 
CY SYSTEMS, INC. 
CAPTEL ANTENNA SYSTEMS, INC. - D, R 
CENTURION INTL INC. 
CHILDS CORP. 
CUBIC DEFENSE. INC. 
CUSHCRAFT CORP. 
DAJEM TECHNOLOGY CO. 
DATRON/TRANSCO INC 
DECIBEL PRODUCTS 
DESKIN RESEARCH GROUP 
DIELECTRIC COMMUNICATIONS 
DYMA ENGINEERING 
EASTERN MICROWAVE CORP. 
ELECTRO-METRICS, INC. 
FLAM & RUSSELL. INC. 
G.C. ELECTRONICS CO. - D 
HARRIS RF COMMUNICATIONS 
HAZELTINE CORP 
HD COMMUNICATIONS - D. R 
HOWELL LABORATORIES, INC. 
INTERAD LTD. 
JAMES MILLEN ELECTRONICS 
JEF CONSULTANT. INC. 
JOSEPH ELECTRONICS INC. 
KILO TEC 
KINTRONIC LABORATORIES - D 
LARSEN ELECTRONICS. INC 
LECTRONIC RESEARCH LABS 
LOGIMETRICS. INC 
M/A-COM INC.. ANTENNA AND CABLE DIVISION 
MCDONALD ASSOCIATES - R 

High Performance Attenuators 

■ New Low Prices 
■ History of Durability 

■ Impressive Accuracy 
■ Quick Delivery 
■ Long Operational Life 

For price list and FREE catalog, contact: 

AM Kay Elemetrics Corp. 
■■ 12 Maple Avenue, PO Box 2025 

Pine Brook, NJ 07058-2025 USA 
TEL: (201) 227-2000 
FAX: (201) 227-7760 

Manual Step Atl enuators 
837 50Q DC-1500MHz 0-102.5dB ,5dB Steps 
839 50Q DC-2000MHZ 0-101dB IdB Steps 

1/839 50Q DC-lOOOMHz 0-22.1 dB .IdB Steps 
847 750 DC-lOOOMHz 0-102.5dB .5dB Steps 
849 750 DC-1 500MHz 0-101dB IdB Steps 

1/849 750 DC-500MHZ 0-22.1dB .IdB Steps 
860 500 DC-1500MHZ 0-132dB IdB Steps 
865 6000 DC-lMHz 0-132dB IdB Steps 
870 750 DC-lOOOMHz 0-132dB IdB Steps 

Programmable Attenuators 
4440 500 DC-1 500MHz 0-130dB lOdB Steps 
4450 500 DC-1 500MHz 0-127dB IdB Steps 

1/4450 500 DC-lOOOMHz 0-16.5dB .IdB Steps 
4460 500 DC-1 500MHz 0-31dB IdB Steps 
4480 500 DC-1 500MHz 0-63dB IdB Steps 
4540 500 DC-500MHZ 0-130dB lOdB Steps 
4550 500 DC-500MHZ 0-127dB IdB Steps 

1/4550 500 DC-500MHZ 0-16.5dB .IdB Steps 

4560 50Q DC-500MHZ 0-31 dB IdB Steps 
4580 500 DC-500MHZ 0-63dB IdB Steps 
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^(ot Just Products. . . 
Solutions! 

RJ transmission components 

Selecting Lucas Weinschel products is 
the fastest, most reliable, cost effective 
way for you to acquire RF components for 
your satellite and cellular applications. 
Whether your requirements are for over¬ 
night delivery of standard products, or for 
custom designed components, Lucas 
Weinschel is there to provide quality 
solutions. 

MCH ASSOCIATES 
MICRO COMMUNICATIONS. INC 
MICROWAVE DESIGN & MFG. (MDM) 
POLYFLON CO. 
R.F. TECHNOLOGIES CORPORATION 
RADIATION SYSTEMS. INC . MARK ANTENNAS DIV. 
RF MICROSYSTEMS INC 
ROHDE AND SCHWARZ GMBH CO 
SCALA ELECTRONIC CORP. 
SCIENTIFIC RESEARCH LABS 
SENSOR SYSTEMS. INC. 
SHOKAI FAR EAST LTD. 
SIMPLICITY TOOL CORPORATION 
SINCLAIR RADIO LABS INC. 
SYNETCOM DIGITAL. INC 
TAUBER-DREYER CORP. - D. R 
TECHNICAL SYSTEMS ASSOCIATES. INC 
TELEPLEX INC. (ALFORD DIV.) 
TELEWAVE INC. 
TELEX/HY GAIN 
TEST EQUIPMENT CORP. 
TIL-TEK LTD. 
TIW SYSTEMS. INC. 
TONY CHAPMAN ELECTRONICS LTD. 
UNADILLA 
VORTEX MICROWAVE CORP. 
WATKINS-JOHNSON CO. 

UHF 

A.H. SYSTEMS, INC. 
AEL DEFENSE CORP. 
AIL SYSTEMS INC. 
ALPHA INDUSTRIES. INC. 
AMPLIFIER RESEARCH 
ANDREW CORP 
ANTENNA DESIGN & MANUFACTURING 
ANTENNA ENGINEERING LTD. 

WHAT CAN 

Fixed and Variable Attenuators 
(High/Medium/Low Power, Precision, 
MIL-A-3933 & Low Cost) 

Terminations & Loads 

Level Set Attenuators & 
Phase Shifters 

O Planar Crown® & Blind Mate 
Connector Systems 

Motorized & Programmable 
Step Attenuators 

<> Power Splitters & Dividers 

C Solid State Components & 
Custom Products 

KINTRONIC^ LABS, INC. 

OFFER YOU? 

HIGH QUALITY, AFFORDABLY PRICED 

¡DESIGN ̂ AB/tESt/sUPPORt|| 

OF WHAT» 

For more information or a copy of our 
catalog outlining all products offered by 
Lucas Weinschel, contact our Sales 
Department at 800-638-2048 or 
301-948-3434. 

Fax:301-948-3625 

RF Components 

(LF, MF & HF Bands) 

•Inductors 

•RF Switches 

•RF Patch Panels 

•RF Chokes 

•Mica Capacitors* 

(NWL or 

Cornell Dublier) 

•Vacuum 

Capacitors* 

(Jennings) 

*ln Stock Ready For 

Immediate Delivery 

r 
i_ J 

Custom Antennas 

(VHF, UHF & 

Microwave Bands) 

•High Gain, 

Vertically Polarized, 

Series Fed Arrays 

•Wide Band, 

Omnidirectional, 

Vertically Polarized 

Biconicals 

•Tunable Discones 

Utilizing A 

Patented Design 

•Covert Designs 

For Indoor Or 
Outdoor 

Applications 

ANTENNA RESEARCH ASSOCIATES INCORPORATED 
ANTENNA SPECIALISTS. A MEMBER OF THE ALLEN 

TELECOM GROUP 
ANTENNA TECHNOLOGY - D, R 
ARS, INC. 
ASTRON CORPORATION 
CABLEWAVE SYSTEMS. 

DIVISION OF RADIO FREQUENCY SYSTEMS. INC. 
CAPTEL ANTENNA SYSTEMS, INC. - D, R 
CENTURION INTL INC. 
CHILDS CORP. 
CUBIC DEFENSE, INC. 
CUSHCRAFT CORP. 
DAJEM TECHNOLOGY CO 
DATRON SYSTEMS. INCORPORATED 
DATRON/TRANSCO INC. 
DECIBEL PRODUCTS 
DESKIN RESEARCH GROUP 
DIELECTRIC COMMUNICATIONS 
DYMA ENGINEERING 
EASTERN MICROWAVE CORP. 
ELECTRO-METRICS, INC. 
FLAM & RUSSELL, INC. 
G.C. ELECTRONICS CO. - D 
HARRIS RF COMMUNICATIONS 
HAZELTINE CORP 
HD COMMUNICATIONS - D, R 
HDS, INC. 
HOWELL LABORATORIES, INC. 
HUBER + SUHNER AG 
INTERAD LTD. 
JAMES MILLEN ELECTRONICS 
JEF CONSULTANT. INC. 
JOSEPH ELECTRONICS INC 
KINTRONIC LABORATORIES - D 
LARSEN ELECTRONICS. INC. 
LECTRONIC RESEARCH LABS 
LOGIMETRICS, INC. 
LUCAS EPSCO INC. 
M/A-COM INC., ANTENNA AND CABLE DIVISION 
MCDONALD ASSOCIATES - R 
MCH ASSOCIATES 
MICRO COMMUNICATIONS. INC 
MICROWAVE DESIGN & MFG. (MDM) 
ONEIDA ELECTRONIC MFG CO. INC. 
POLYFLON CO. 
R.F. TECHNOLOGIES CORPORATION 
RADIATION SYSTEMS. INC., MARK ANTENNAS DIV. 
RF MICRO DEVICES 
RF MICROSYSTEMS INC. 
ROHDE AND SCHWARZ GMBH CO 
SCALA ELECTRONIC CORP 
SCIENTIFIC ATLANTA 
SCIENTIFIC RESEARCH LABS 
SENSOR SYSTEMS. INC. 
SHOKAI FAR EAST LTD. 
SIMPLICITY TOOL CORPORATION 
SINCLAIR RADIO LABS INC 
SURPLUS SALES OF NEBRASKA 
SYNETCOM DIGITAL. INC. 
TAUBER-DREYER CORP. - D, R 
TECHNICAL SYSTEMS ASSOCIATES. INC. 
TELEMETRY TECHNOLOGIES. INC 
TELEPLEX INC. (ALFORD DIV.) 
TELEWAVE INC 
TELEX/HY GAIN 
TEST EQUIPMENT CORP. 
TIL-TEK LTD. 
TIW SYSTEMS. INC 
TONY CHAPMAN ELECTRONICS LTD. 
UNADILLA 
VORTEX MICROWAVE CORP 
WATKINS-JOHNSON CO. 

Kintronic Laboratories, Inc. 

P.O Box 845 
Bristol, TN. 37621-0845 

Phone: 615-878-3141 

Fax: 615-878-4224 

EMC/EMI 

A.H. SYSTEMS. INC. 
ALPHA INDUSTRIES, INC. 
AMPLIFIER RESEARCH 
ANDREW CORP. 
ANTENNA DESIGN & MANUFACTURING 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
ASTRON CORPORATION 
CALIFORNIA MICRO DEVICES CORP. 
CAPCON, INC. 
CAPTEL ANTENNA SYSTEMS, INC. - D. R 
CARNEL LABS 
CKC LABORATORIES, INC. 
DAJEM TECHNOLOGY CO. 
ELECTRO-MECHANICS CO. (EMCO) 
ELECTRO-METRICS, INC. 
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EMC CONSULTING 
EMCI 
EMCI EAST 
HEWLETT-PACKARD CO. 
HUBER + SUHNER INC. 
IBEX GROUP INC. 
INSTRUMENTS FOR INDUSTRY, INC. 
LECTRONIC RESEARCH LABS 
LOGIMETRICS, INC. 
LUCAS EPSCO INC. 
MAGNETIC RADIATION LABORATORIES, INC. 
MCDONALD ASSOCIATES - R 
MICROWAVE DESIGN & MFG. (MDM) 
R.F. TECHNOLOGIES CORPORATION 
ROHDE AND SCHWARZ GMBH CO 
ST. RESEARCH CORP. 
SCHAFFNER EMC. INC. 
SHOKAI FAR EAST LTD 
SIMPLICITY TOOL CORPORATION 
TECHNICAL SYSTEMS ASSOCIATES. INC. 
TELEPLEX INC (ALFORD DIV.) 
TEST EQUIPMENT CORP. 
TIL-TEK LTD. 
TONY CHAPMAN ELECTRONICS LTD. 
WATKINS-JOHNSON CO. 

BROADBAND 

A.H. SYSTEMS. INC. 
AEL DEFENSE CORP. 
AEROCOMM 
AIL SYSTEMS INC. 
ALPHA INDUSTRIES. INC. 
ALPHA PRODUCTS INC. 
AMPLIFIER RESEARCH 
ANAREN MICROWAVE INC. 
ANDREW CORP. 
ANTENNA DESIGN & MANUFACTURING 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
ASTRON CORPORATION 
BARKER & WILLIAMSON 
CABLEWAVE SYSTEMS. 

DIVISION OF RADIO FREQUENCY SYSTEMS. INC. 
CAPTEL ANTENNA SYSTEMS, INC. - D, R 
CENTURION INTL INC. 
CHILDS CORP 
CONDOR SYSTEMS 
CUBIC DEFENSE. INC. 
CUSHCRAFT CORP 
DAJEM TECHNOLOGY CO. 
DATRON/TRANSCO INC. 
DECIBEL PRODUCTS 
DESKIN RESEARCH GROUP 
DRESSLER HF TECHNIK GMBH - R 
EASTERN MICROWAVE CORP 
ELECTRO-METRICS, INC. 
EMC CONSULTING 
HARRIS RF COMMUNICATIONS 
HAZELTINE CORP 
INLINE COMPONENTS. INC. 
JOSEPH ELECTRONICS INC. 
KILO TEC 
KINTRONIC LABORATORIES - D 
LECTRONIC RESEARCH LABS 
LOGIMETRICS, INC. 
LUCAS EPSCO INC. 
M/A-COM INC., ANTENNA AND CABLE DIVISION 
MCDONALD ASSOCIATES - R 
MCH ASSOCIATES 
MICRO COMMUNICATIONS. INC. 
MICROWAVE DESIGN & MFG. (MDM) 
NATIONAL MAGNETICS GROUP INC. 
NSI 
ORION ALPHA CORPORATION 
R.F. TECHNOLOGIES CORPORATION 
RADIATION SYSTEMS. INC., MARK ANTENNAS DIV. 
RF MICROSYSTEMS INC. 
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. 
SURPLUS SALES OF NEBRASKA 
SYNETCOM DIGITAL, INC 
TECHNICAL SYSTEMS ASSOCIATES, INC. 
TELEDYNE RYAN ELECTRONICS 
TELEPLEX INC. (ALFORD DIV.) 
TELEX/HY GAIN 
TEST EQUIPMENT CORP. 

RF Design 

THIS ISN’T 
YOUR 

STANDARD 
MICROWAVE 
UMITER 

9 
It’s a limiter available in coax or stripline 
modules for applications requiring CW in¬ 
put power ratings of 2 Watts, and peak 
power ratings of 100 Watts or higher. 

The units cover 500MHz to 18GHz in 
various bands, for example: 500MHz to 
2GHz, 2 to 4GHz, 4 to 8GHz, 8 to 12GHz, 
12 to 18GHz. All models include an inter¬ 
nal DC return. 

Specified insertion loss ranges between 
0.4 to 2.2 dB, max. VSWR is 1.5:1 typical, 
and max. peak flat leakage (@ 9.5GHz) 
between 17 and 18 dBm. Lower leakage 
models are available. 

Advanced Control Components. We’ve 
got the coax/modular limiter you’re look¬ 
ing for. Call (908) 534-6155. Or write to: 
P.O. Box 4928, Clinton, N.J. 08809. Fax: 
(908) 534-5625. 

® Advanced 
Control 
Components 

■me 



RLtransmission components 
TIL-TEK LTD. 
TIW SYSTEMS, INC. 
TONY CHAPMAN ELECTRONICS LTD. 
VORTEX MICROWAVE CORP. 
WATKINS-JOHNSON CO. 

ANTENNA 
POSITIONERS 

A.H. SYSTEMS. INC. 
ADAPTIVE TECHNOLOGY, INC. 
ANDREW CORP. 
ANTENNA DESIGN & MANUFACTURING 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
ANTENNA TECHNOLOGY - D, R 
CKC LABORATORIES, INC. 
CONDOR SYSTEMS 
CUBIC DEFENSE. INC 
DATRON SYSTEMS, INCORPORATED 
DESKIN RESEARCH GROUP 
DYNETIC SYSTEMS CO. 
ELECTRO-MECHANICS CO. (EMCO) 
ELECTRO-METRICS, INC. 
EMCI 
EMCI EAST 
FLAM & RUSSELL, INC. 
IBEX GROUP INC. 
MICROFLECT CO.. INC. 
NAVAN CORPORATION 
NSI 
OAKBURY COMPONENTS LTD. 
RF MICROSYSTEMS INC. 
ROHDE AND SCHWARZ GMBH CO 
ROTATING PRECISION MECHANISMS. INC. 
SCIENTIFIC ATLANTA 
TECHNICAL SYSTEMS ASSOCIATES, INC. 
TELEX/HY GAIN 
TIW SYSTEMS. INC. 
VITRO SERVICES CORP. 
WATKINS-JOHNSON CO. 

ATTENUATORS 
COAXIAL 

ACCUTEST INSTRUMENTS INC. 
AIRTRON CORP . A DIVISION OF LITTON SYSTEMS 
ALAN INDUSTRIES. INC 
ANRITSU WILTRON CO. 
ANTENNA TECHNOLOGY - D. R 
APPLIED SPECIALTIES, INC. - D 
ARRA INC 
ASTROLAB. INC. 
AUTOMATIC CONNECTOR INC. 
AVA ELECTRONICS CORP. 
BARTH ELECTRONICS. INC. 
BIRD ELECTRONIC CORP. 
BRENNAN ASSOCIATES - R 
CAPTEL ANTENNA SYSTEMS. INC. - D. R 
CASTLE MICROWAVE 
COAXIAL COMPONENTS CORP. 
COAXIAL DYNAMICS, INC. 
COMPONENT DISTRIBUTORS, INC. - D 
CUSTOM MICROWAVE COMPONENTS 
DAICO INDUSTRIES 
DAJEM TECHNOLOGY CO. 
DORADO INTERNATIONAL CORPORATION 
DURA ELECTRONIC SALES - R 
ELCOM SYSTEMS INC. 
ELECTRICAL INSULATION SUPPLIERS, INC. 
ELECTRO IMPULSE LABORATORY, INC 
ELECTRO RENT CORPORATION 
ELISRA ELECTRONIC SYSTEMS LTD. 
EMC TECHNOLOGY, INC. 
GENERAL MICROWAVE CORP. 
GILBERT ENGINEERING 
HD COMMUNICATIONS - D, R 
HEWLETT-PACKARD CO. 
HOWELL LABORATORIES. INC. 
HUBER + SUHNER AG 
HUBER + SUHNER INC. 
INMET CORP 
JFW INDUSTRIES. INC. 
KAY ELEMETRICS CORP. 
KDI/TRIANGLE ELECTRONICS, INC. 
KINGS ELECTRONICS CO. INC. 
LECTRONIC RESEARCH LABS 

LEMO RF INC. 
LUCAS WEINSCHEL 
M/A-COM MICROELECTRONICS DIVISION 
MATRIX SYSTEMS CORP 
MERRIMAC INDUSTRIES, INC. 
MICRO COAX COMPONENTS, INC. 
MICROLAB/FXR 
MICRONETICS INC. 
MICROWAVE COMMUNICATIONS LABS 
MIDISCO 
MIDWEST MICROWAVE INC. 
MINI-CIRCUITS 
NAPTECH 
NARDA MICROWAVE CORP. 
NATIONAL MAGNETICS GROUP INC. 
NEMAL ELECTRONICS INTERNATIONAL 
NORSAL INDUSTRIES INC 
PASCALL MICROWAVE LIMITED - D, R 
PASTERNACK ENTERPRISES 
PENSTOCK INC. D 
PICO PRODUCTS, INC. 
PICOSECOND PULSE LABS, INC. 
R.F. INDUSTRIES 
R.F. TECHNOLOGIES CORPORATION 
RADIALL, INC. 
RE AMERICA, INC. 
RF CONNECTORS 
RF POWER COMPONENTS,INC. 
RLC ELECTRONICS. INC. 
ROHDE AND SCHWARZ GMBH CO 
SAGE LABORATORIES. INC. 
SHOKAI FAR EAST LTD. 
SOLITRON/VECTOR MICROWAVE PRODUCTS. INC. 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP. 
TAUBER-DREYER CORP - D. R 
TELONIC BERKELEY, INC. 
TEST EQUIPMENT CORP. 
TEST PROBES. INC. 
TONY CHAPMAN ELECTRONICS LTD. 
TRILITHIC. INC. 
TUCKER ELECTRONICS 
VIEWSONICS 
WANDEL & GOLTERMANN INC. 
WAVELINE INC. 
WAVETEK COMMUNICATIONS DIVISION 
WEINSCHEL ASSOCIATES 
WILTRON CO. 

PC MOUNT 

ALAN INDUSTRIES. INC. 
AMITRON 
AVANTEK, INC. 
BECKMAN INDUSTRIAL CORP., 

ELECTRONIC TECHNOLOGIES DIV. 
BRENNAN ASSOCIATES - R 
CALIFORNIA MICRO DEVICES CORP. 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS. INC. - D 
DAICO INDUSTRIES 
ELCOM SYSTEMS INC. 
ELECTRICAL INSULATION SUPPLIERS, INC. 
EMC TECHNOLOGY. INC. 
HD COMMUNICATIONS - D, R 
HYBRID-TEK. INC. 
JFW INDUSTRIES. INC. 
KDI/TRIANGLE ELECTRONICS. INC. 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
MERRIMAC INDUSTRIES, INC. 
MICROWAVE COMMUNICATIONS LABS 
MIDISCO 
MINI-CIRCUITS 
OAKBURY COMPONENTS LTD. 
PACIFIC MONOLITHICS 
PENSTOCK INC. D 
REMEC 
RICHARDSON ELECTRONICS, LTD. - D 
RLC ELECTRONICS, INC 
SALISBURY ENGINEERING INC. 
SHOKAI FAR EAST LTD. 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP. 
TELE-TECH CORP. 
TELEDYNE RELAYS 
TELONIC BERKELEY. INC. 
TEST EQUIPMENT CORP 
TRILITHIC, INC. 

PIN 

ACCUTEST INSTRUMENTS INC. 
ALPHA INDUSTRIES. INC. 
AMERICAN MICROWAVE CORP. 
AMPLIFONIX. INC. 
ANAREN MICROWAVE INC. 
ANGHEL LABORATORIES. 

A DIV. OF RADIATION SYSTEMS INC. 
AVANTEK, INC. 
AYDIN VECTOR DIV. 
CAPTEL ANTENNA SYSTEMS. INC. - D, R 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS. INC. - D 
COUGAR COMPONENTS 
CUSTOM MICROWAVE COMPONENTS 
DAICO INDUSTRIES 
DAJEM TECHNOLOGY CO. 
DURA ELECTRONIC SALES - R 
ELECTRICAL INSULATION SUPPLIERS, INC. 
ELISRA ELECTRONIC SYSTEMS LTD. 
EMC TECHNOLOGY, INC 
ENON MICROWAVE INC. 
EXIMIN TRADING CO., INC 
GENERAL MICROWAVE CORP. 
HD COMMUNICATIONS - D, R 
HEWLETT-PACKARD CO. 
HYBRID-TEK, INC. 
IMPELLIMAX 
JFW INDUSTRIES. INC. 
KDI/TRIANGLE ELECTRONICS, INC. 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUCAS WEINSCHEL 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD - R 
MERRIMAC INDUSTRIES. INC. 
MICRONETICS INC. 
MICROSIGNALS. INC. 
MICROWAVE COMMUNICATIONS LABS 
MIDISCO 
MILLITECH CORP. 
NORSAL INDUSTRIES INC 
OAKBURY COMPONENTS LTD. 
OPTIMAX. INC 
PASCALL MICROWAVE LIMITED - D. R 
PENSTOCK INC. D 
Q-BIT CORPORATION 
REMEC 
RLC ELECTRONICS, INC. 
ROBINSON LABS - R 
SHOKAI FAR EAST LTD. 
SYNERGY MICROWAVE CORP. 
TAUBER-DREYER CORP. - D. R 
TELE-TECH CORP. 
TEST EQUIPMENT CORP. 
TONY CHAPMAN ELECTRONICS LTD. 
VENTRONICS MICROWAVE CORP 
WATKINS-JOHNSON CO. 
WAVELINE INC. 

VARIABLE 

ACCUTEST INSTRUMENTS INC. 
AEROWAVE INC. 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
ALAN INDUSTRIES. INC. 
ALPHA INDUSTRIES. INC. 
ANAREN MICROWAVE INC. 
ANTENNA TECHNOLOGY - D. R 
APPLIED SPECIALTIES, INC - D 
ARRA INC 
AVANTEK, INC. 
BIRD ELECTRONIC CORP. 
BRENNAN ASSOCIATES - R 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS, INC. - D 
COUGAR COMPONENTS 
CUSTOM MICROWAVE COMPONENTS 
DAICO INDUSTRIES 
DAJEM TECHNOLOGY CO. 
DURA ELECTRONIC SALES - R 
ELISRA ELECTRONIC SYSTEMS LTD. 
EMC TECHNOLOGY, INC. 
GENERAL MICROWAVE CORP. 
HARRIS MICROWAVE SEMICONDUCTOR 
HD COMMUNICATIONS - D, R 
HEWLETT-PACKARD CO. 
HITTITE MICROWAVE CORP. 
HOWELL LABORATORIES, INC. 
JFW INDUSTRIES, INC. 

54 1993/1994 Directory 



SATCOM for the world 
From Electro Metrics comes a new design in UHF satellite communications. The EM-6210 portable 
antenna weighs just 5.3 lbs. and stores in a 19" long x 4.75" diameter case that is easily concealed, 
stowed or carried. Designed for special operations, it can be deployed in less than one minute with 
no tools, allowing 225-400 MHz communications from anywhere in the world. The EM-6210 is field 
proven and operates with various transceivers. 
When you need satellite communications, and you need it FAST, rely on our proven experience. 

SfíELECTRO-METRICS 
A P E N R I L CORPORATION 

Worldwide Service for 30 Years. Worldwide Commitment for the Future! 
100 Church Street Amsterdam, New York 12010 TEL: (518)843-2600 FAX: (518)843-2812 TWX: 710 446-4798 



HIGH POWER 
COUPLER 

100,000:1 BANDWIDTH 

RE transmission components 

TYPICAL SPECIFICATIONS 

MODEL C2630 
FREQUENCY RANGE ... .01-1000MHz 
COUPLING . 40db 
FLATNESS . ±o.6db 

DIRECTIVITY . 20db MIN 

VSWR (ML) . 1.3:1 

POWER . 100 W.CW. 

KAY ELEMETRICS CORP. 
KDI/TRIANGLE ELECTRONICS. INC. 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUCAS WEINSCHEL 
M/A-COM MICROELECTRONICS DIVISION 
MATRIX SYSTEMS CORP. 
MERRIMAC INDUSTRIES. INC. 
MICROLAB/FXR 
MICRONETICS INC. 
MICROWAVE COMMUNICATIONS LABS 
MIDISCO 
MIDWEST MICROWAVE INC. 
MITEC ELECTRONICS LTD 
NAPTECH 
NARDA MICROWAVE CORP. 
NATIONAL MAGNETICS GROUP INC. 
NORSAL INDUSTRIES INC 
OPTIMAX, INC 
ORIEL CORP. 
PACIFIC MONOLITHICS 
PASCALL MICROWAVE LIMITED - D, R 
PASTERNACK ENTERPRISES 
PENSTOCK INC. - D 
Q-BIT CORPORATION 
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. 
TAUBER-DREYER CORP - D. R 
TELE-TECH CORP. 
TELONIC BERKELEY. INC. 
TEST EQUIPMENT CORP. 
TONY CHAPMAN ELECTRONICS LTD. 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
VORTEX MICROWAVE CORP. 
WATKINS-JOHNSON CO. 
WAVELINE INC. 
WEINSCHEL ASSOCIATES 

REMEC 
RF MICRO DEVICES 
RLC ELECTRONICS. INC. 
ROHDE AND SCHWARZ GMBH CO 
SHOKAI FAR EAST LTD. 
ST OLEKTRON CORP. 
TAUBER-DREYER CORP. - D. R 
TELE-TECH CORP. 
TELONIC BERKELEY. INC. 
TONY CHAPMAN ELECTRONICS LTD. 
TRILITHIC, INC. 
TRM INC. 
TUCKER ELECTRONICS 
VENTRONICS MICROWAVE CORP. 
WAVELINE INC. 
WAVETEK COMMUNICATIONS DIVISION 
WAVETEK CORPORATION 
WILTRON CO. 

NEED MORE POWER? We 
cover the same frequency 
range at 1 KW with just 
two 50db couplers. 

MODEL C1460 .01-250 MHz 
MODEL C2675 200-1000 MHz 

our products employ... 
WERLATONE WIDEBAND 
TECHNOLOGY for no 
compromise high power 
multi-octave performance. 

WERLATONE, INC. 
DECADES AHEAD 

P.O. Box 47 Brewster, N.Y. 10509 
TEL. (914) 279 6187 
FAX. (914) 279 7404 

PROGRAMMABLE 

ACCUTEST INSTRUMENTS INC. 
AEROWAVE INC. 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
ALAN INDUSTRIES. INC 
ALPHA INDUSTRIES. INC. 
AMERICAN MICROWAVE CORP. 
ANGHEL LABORATORIES. 

A DIV OF RADIATION SYSTEMS INC. 
ANRITSU WILTRON CO. 
ARRA INC. 
BRENNAN ASSOCIATES - R 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS. INC. - D 
CUSTOM MICROWAVE COMPONENTS 
DAICO INDUSTRIES 
DAJEM TECHNOLOGY CO. 
DURA ELECTRONIC SALES - R 
ELISRA ELECTRONIC SYSTEMS LTD. 
EMC TECHNOLOGY. INC. 
GENERAL MICROWAVE CORP. 
HD COMMUNICATIONS - D, R 
HEWLETT-PACKARD CO. 
HYBRID-TEK, INC. 
JFW INDUSTRIES. INC. 
KAY ELEMETRICS CORP. 
KDI/TRIANGLE ELECTRONICS. INC. 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUCAS WEINSCHEL 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MATRIX SYSTEMS CORP. 
MERRIMAC INDUSTRIES. INC. 
MICRONETICS INC. 
MICROWAVE COMMUNICATIONS LABS 
MIDISCO 
MIDWEST MICROWAVE INC. 
NAPTECH 
NARDA MICROWAVE CORP. 
NORSAL INDUSTRIES INC. 
OPTIMAX. INC 
PASCALL MICROWAVE LIMITED - D, R 
PASTERNACK ENTERPRISES 
PENSTOCK INC. - D 

STEP 

ACCUTEST INSTRUMENTS INC. 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
ALAN INDUSTRIES. INC 
ALPHA INDUSTRIES, INC. 
AMERICAN MICROWAVE CORP. 
ANRITSU WILTRON CO. 
ANTENNA TECHNOLOGY - D, R 
APPLIED SPECIALTIES. INC. - D 
BRENNAN ASSOCIATES - R 
CASTLE MICROWAVE 
COMPONENT DISTRIBUTORS, INC. - D 
CUSTOM MICROWAVE COMPONENTS 
DAICO INDUSTRIES 
DURA ELECTRONIC SALES - R 
ELECTRO RENT CORPORATION 
ELISRA ELECTRONIC SYSTEMS LTD. 
EMC TECHNOLOGY. INC. 
EXIMIN TRADING CO.. INC. 
GENERAL MICROWAVE CORP. 
HD COMMUNICATIONS - D. R 
HEWLETT-PACKARD CO 
HITTITE MICROWAVE CORP. 
INMET CORP 
JFW INDUSTRIES. INC. 
KAY ELEMETRICS CORP. 
LECTRONIC RESEARCH LABS 
LUCAS WEINSCHEL 
M/A-COM MICROELECTRONICS DIVISION 
MICROLAB/FXR 
MICRONETICS INC. 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE RESOURCES. INC 
MIDISCO 
MIDWEST MICROWAVE INC. 
MINI-CIRCUITS 
NAPTECH 
NARDA MICROWAVE CORP. 
NATIONAL MAGNETICS GROUP INC. 
NORSAL INDUSTRIES INC. 
OPTIMAX. INC 
PASCALL MICROWAVE LIMITED - D, R 
RLC ELECTRONICS, INC. 
ROHDE AND SCHWARZ GMBH CO 
SHOKAI FAR EAST LTD. 
TAUBER-DREYER CORP. - D, R 
TELONIC BERKELEY, INC. 
TEST EQUIPMENT CORP. 
TONY CHAPMAN ELECTRONICS LTD. 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
WAVELINE INC 
WAVETEK COMMUNICATIONS DIVISION 
WEINSCHEL ASSOCIATES 
WILTRON CO. 

HIGH POWER 

ACCUTEST INSTRUMENTS INC. 
AEROWAVE INC. 
AIRTRON CORP.. A DIVISION OF LITTON SYSTEMS 
ALAN INDUSTRIES. INC 
ALPHA INDUSTRIES. INC. 
ANGHEL LABORATORIES. 

A DIV. OF RADIATION SYSTEMS INC. 
ANTENNA TECHNOLOGY - D, R 
APPLIED SPECIALTIES. INC. - D 
ARRA INC. 
BARRY INDUSTRIES INC./TRX PRODUCTS 
BARTH ELECTRONICS. INC 
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BIRD ELECTRONIC CORP. 
BRENNAN ASSOCIATES - R 
CARTEL ANTENNA SYSTEMS. INC. - D, R 
CASTLE MICROWAVE 
COAXIAL DYNAMICS, INC. 
COMPONENT DISTRIBUTORS, INC. - D 
DURA ELECTRONIC SALES - R 
EASTERN MICROWAVE CORP. 
EMC TECHNOLOGY. INC. 
ENON MICROWAVE INC 
FIRST SOURCE INC. - D, R 
FLORIDA RF LABS. INC 
HD COMMUNICATIONS - D. R 
HOWELL LABORATORIES, INC. 
HUBER + SUHNER AG 
INMET CORP. 
ION BEAM MILLING. INC. 
JFW INDUSTRIES. INC. 
KDI/TRIANGLE ELECTRONICS. INC. 
LECTRONIC RESEARCH LABS 
LUCAS EPSCO INC 
LUCAS WEINSCHEL 
M/A-COM INC.. ANTENNA AND CABLE DIVISION 
M/A-COM MICROELECTRONICS DIVISION 
MICROLAB/FXR 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE RESOURCES, INC 
MIDISCO 
NARDA MICROWAVE CORP. 
NATIONAL MAGNETICS GROUP INC. 
PASTERNACK ENTERPRISES 
PENSTOCK INC. D 
PREMIER MICROWAVE CORP. 
R.F TECHNOLOGIES CORPORATION 
RAYTHEON CO.. MPTD 
RF POWER COMPONENTS 
RLC ELECTRONICS, INC 
ROSS ENGINEERING CORP. 
SHOKAI FAR EAST LTD. 
TEST EQUIPMENT CORP 
TONY CHAPMAN ELECTRONICS LTD. 
TRILITHIC, INC. 
WEINSCHEL ASSOCIATES 

COAXIAL CABLE 
ALPHA PRODUCTS INC. 
ALPHA WIRE CORPORATION 
AMP INC. 
AMPHENOL RF/MICROWAVE OPERATIONS 
ANDREW CORP 
ANRITSU WILTRON CO. 
ANTENNA SPECIALISTS. 

A MEMBER OF THE ALLEN TELECOM GROUP 
ANTENNA TECHNOLOGY - D. R 
APPLIED ENGINEERING PRODUCTS 
APPLIED SPECIALTIES. INC. - D 
ARROWSMITH SHELBURNE INC. 

(Formerly Joslyn Defense Systems) 
ARS, INC. 
ASTROLAB. INC. 
AUTOMATIC CONNECTOR INC. 
BELDEN DIVISION/COOPER INDUSTRIES INC. 
BI-TRONICS, INC. 
BRAND REX CABLE SYSTEMS 
BRENNAN ASSOCIATES - R 
BRIM ELECTRONICS, INC. 
C & M CORP 
C/G ASSOCIATES. INC - R 
CABLEWAVE SYSTEMS. 

DIVISION OF RADIO FREQUENCY SYSTEMS, INC. 
CAPCON. INC 
CAPTEL ANTENNA SYSTEMS, INC. - D, R 
CERAMASEAL 
COAXIAL COMPONENTS CORP 
COMARK COMMUNICATIONS, INC. 
COMPONENT DISTRIBUTORS. INC. - D 
CONNECTING DEVICES, INC. 
CUSHCRAFT CORP. 
DECIBEL PRODUCTS 
DIELECTRIC COMMUNICATIONS 
DIELECTRIC SCIENCES 
DORADO INTERNATIONAL CORPORATION 
DYMA ENGINEERING 
DYNAWAVE INCORPORATED 
ELECTRICAL INSULATION SUPPLIERS. INC. 
ELECTRO COM - R 
EZ FORM CABLE CORPORATION 
FIRST SOURCE INC. - D. R 
FLEXCO MICROWAVE. INC. 
FUSION ELECTRONICS. INC. 

G.C. ELECTRONICS CO. - D 
GILBERT ENGINEERING 
HARBOUR INDUSTRIES, INC. 
HAVERHILL CABLE & MFG CORP. 
HD COMMUNICATIONS - D, R 
HELIX/HITEMP CABLES INC. 
HUBER ♦ SUHNER AG 
HUBER + SUHNER INC. 
INMAC 
INSULATED WIRE INC. 
ITT POMONA ELECTRONICS 
JOSEPH ELECTRONICS INC. 
KAMAN INSTRUMENTATION CORP. 
KILO TEC 
KINTRONIC LABORATORIES - D 
LASERTECHNICS 
LECTRONIC RESEARCH LABS 
LUCAS WEINSCHEL 
M/A-COM INC., ANTENNA AND CABLE DIVISION 
MADISON CABLE CORP. 
MALCO, MICRODOT INC., 

INTERCONNECT SYSTEMS DIV. 
MANHATTAN ELEC. CABLE CORP. 
MAURY MICROWAVE CORP. 
MERCURY WIRE PRODUCTS INC. 
MERITEC 
MICRO COAX COMPONENTS. INC. 
MICRO COMMUNICATIONS. INC. 
MICROTECH. INC. 
MIDISCO 
MOUSER ELECTRONICS - D 
NATIONAL COMMUNICATIONS ELECTRONICS. INC. 
NEMAL ELECTRONICS INTERNATIONAL 
PASCALL MICROWAVE LIMITED - D. R 
PASTERNACK ENTERPRISES 
PENSTOCK INC. D 
PICO PRODUCTS. INC. 
PRECISION TUBE CO. INC. 
PRECISION TUBE CO. INC., COAXITUBE DIV. 
R F. INDUSTRIES 
R.F. TECHNOLOGIES CORPORATION 
RADIATION SYSTEMS, INC., MARK ANTENNAS DIV. 
RF CONNECTORS 
ROGERS CORP. 
ROGERS CORPORATION 
SEMFLEX, INC. 
SENAH - R 
SHOGYO INTL CORP. 
SHOKAI FAR EAST LTD 
SINCLAIR RADIO LABS INC. 
STORM PRODUCTS CO , 

ADVANCED TECHNOLOGY GROUP 
SURPLUS SALES OF NEBRASKA 
TAUBER-DREYER CORP. - D, R 
TECHDYNE, INC. 
TELEPLEX INC. (ALFORD DIV.) 
TIMES MICROWAVE SYSTEMS, INC. 
TROMPETER ELECTRONICS 
UNITED MICROWAVE PRODUCTS, INC. 
VIEWSONICS 
W.L GORE & ASSOCIATES, INC. 
WALLINGFORD WIRE & CABLE 
WHITTAKER ELECTRONIC RESOURCES - D 

CABLE 
ASSEMBLIES 

ALPHA WIRE CORPORATION 
AMP INC 
AMPHENOL RF/MICROWAVE OPERATIONS 
ANRITSU WILTRON CO. 
APPLIED ENGINEERING PRODUCTS 
APPLIED SPECIALTIES, INC. 
ARS, INC. 
ASTROLAB, INC. 
BRENNAN ASSOCIATES - R 
C.E. PRECISION ASSEMBLIES 
CAPTEL ANTENNA SYSTEMS, INC. - D, R 
CERAMASEAL 
DELTA ELECTRONICS MANUFACTURING CORP. 
DIELECTRIC SCIENCES 
EF JOHNSON 
ELECTRICAL INSULATION SUPPLIERS, INC. 
ELECTRO COM - R 
EZ FORM CABLE CORPORATION 
FIRST SOURCE INC. - D, R 
FLEXCO MICROWAVE. INC. 
FLORIDA RF LABS, INC 
HUBER + SUHNER AG 

HUBER + SUHNER INC. 
KAMAN INSTRUMENTATION CORP. 
LEMO RF INC. 
M/A-COM INC., ANTENNA AND CABLE DIVISION 
MERITEC 
MIDWEST MICROWAVE INC 
NATIONAL COMMUNICATIONS ELECTRONICS, INC. 
NEMAL ELECTRONICS INTERNATIONAL 
PASCALL MICROWAVE LIMITED - D, R 
PENSTOCK INC. - D 
PHOENIX COMPANY OF CHICAGO. THE 
PMI TECHNOLOGIES 
PRECISION TUBE CO. INC., COAXITUBE DIV. 
QMI 
RICHARDSON ELECTRONICS, LTD. - D 
SENAH - R 
SOLITRON/VECTOR MICROWAVE PRODUCTS, INC. 
ST MICROWAVE CORP., ARIZONA OPERATIONS 
ST MICROWAVE CORP . CALIFORNIA OPERATIONS 
STORM PRODUCTS CO., ADVANCED TECHNOLOGY 
GROUP 
TAUBER-DREYER CORP. - D, R 
TECHDYNE. INC. 
UNITED MICROWAVE PRODUCTS, INC. 

DELAY LINES 
ALLEN AVIONICS. INC. 
ANDERSEN LABORATORIES 
ASTROLAB. INC 
BRENNAN ASSOCIATES - R 
C.E. PRECISION ASSEMBLIES 
DYNETICS INC. 
ELECTRO COM - R 
EZ FORM CABLE CORPORATION 
FIRST SOURCE INC. - D. R 
FLEXCO MICROWAVE. INC. 
FLORIDA RF LABS. INC. 
HUBER + SUHNER AG 
HUBER + SUHNER INC. 
HYTEK MICROSYSTEMS INC. 
KAMAN INSTRUMENTATION CORP. 
M/A-COM INC., ANTENNA AND CABLE DIVISION 
MIDWEST MICROWAVE INC. 
NEMAL ELECTRONICS INTERNATIONAL 
PASCALL MICROWAVE LIMITED - D, R 
PENNY TECHNOLOGIES. INC. 
PENSTOCK INC. D 
PHOENIX COMPANY OF CHICAGO. THE 
PICOSECOND PULSE LABS. INC. 
PRECISION TUBE CO. INC . COAXITUBE DIV. 
SENAH - R 
ST MICROSONICS CORP. 
STORM PRODUCTS CO . 

ADVANCED TECHNOLOGY GROUP 
THIN FILM TECHNOLOGY CORP 
THOMSON COMPONENTS AND TUBES CORPORATION 

DIRECTIONAL 
COUPLERS 

ACCUTEST INSTRUMENTS INC. 
AEROWAVE INC. 
AIRTRON CORP , A DIVISION OF LITTON SYSTEMS 
ALAN INDUSTRIES. INC 
ALPHA INDUSTRIES, INC. 
AMERICAN MICROWAVE CORP. 
AMPLIFIER RESEARCH 
ANAREN MICROWAVE INC. 
ANTENNA ENGINEERING LTD. 
APPLIED SPECIALTIES, INC. 
AUTOMATIC CONNECTOR INC. 
BIRD ELECTRONIC CORP. 
CABLEWAVE SYSTEMS, 

DIVISION OF RADIO FREQUENCY SYSTEMS, INC. 
CAPTEL ANTENNA SYSTEMS. INC. - D. R 
COAXIAL COMPONENTS CORP. 
COAXIAL DYNAMICS. INC. 
COMARK COMMUNICATIONS. INC. 
COMMUNICATIONS & ENERGY CORPORATION 
COMPONENT DISTRIBUTORS. INC. - D 
DAICO INDUSTRIES 
DAJEM TECHNOLOGY CO. 
DECIBEL PRODUCTS 
DIELECTRIC COMMUNICATIONS 
DORADO INTERNATIONAL CORPORATION 
DURA ELECTRONIC SALES - R 
DYMA ENGINEERING 
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EAGLE WICHITA 
EASTERN MICROWAVE CORP. 
ELCOM SYSTEMS INC. 
ELISRA ELECTRONIC SYSTEMS LTD. 
EXIMIN TRADING CO., INC. 
EZ FORM CABLE CORPORATION 
FIRST SOURCE INC. - D, R 
FLEXCO MICROWAVE, INC 
HD COMMUNICATIONS - D, R 
HEWLETT-PACKARD CO. 
HOWELL LABORATORIES, INC. 
HUBER + SUHNER INC. 
JHP INDUSTRIAL 
KAPTRON INC. 
KDI/TRIANGLE ELECTRONICS, INC. 
KRYTAR 
LECTRONIC RESEARCH LABS 
LORAL MICROWAVE/WAVECOM 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUCAS EPSCO INC 
M/A-COM MICROELECTRONICS DIVISION 
MAC TECHNOLOGIES 
MARLOW ELECTRONICS LTD. - R 
MAURY MICROWAVE CORP. 
MERRIMAC INDUSTRIES. INC. 
MICON, INC. 
MICRO COMMUNICATIONS, INC. 
MICROLAB/FXR 
MICROSIGNALS. INC. 
MICROWAVE DEVICES. INC. 
MICROWAVE RESOURCES. INC. 
MIDISCO 
MIDWEST MICROWAVE INC. 
MINI-CIRCUITS 
MITEC ELECTRONICS LTD. 
NARDA MICROWAVE CORP. 
NATIONAL COMMUNICATIONS ELECTRONICS. INC. 
NORSAL INDUSTRIES INC. 
OAKBURY COMPONENTS LTD. 
PASCALL MICROWAVE LIMITED - D, R 
PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH) 
PASSIVE POWER PRODUCTS 
PASTERNACK ENTERPRISES 
PENNY TECHNOLOGIES. INC. 
PENSTOCK INC. D 
PICO PRODUCTS. INC 
PREMIER MICROWAVE CORP. 
PULSAR MICROWAVE CORP. 
R.F. TECHNOLOGIES CORPORATION 
REMEC 
RF POWER COMPONENTS, INC. 
RICHARDSON ELECTRONICS, LTD. - D 
RLC ELECTRONICS. INC 
ROHDE AND SCHWARZ GMBH CO 
SAGE LABORATORIES. INC. 
SHOKAI FAR EAST LTD. 
SIGNALCRAFTERS. INC. 
SOLITRON/VECTOR MICROWAVE PRODUCTS. INC. 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP. 
TAUBER-DREYER CORP. - D. R 
TELE-TECH CORP. 
TELEPLEX INC. (ALFORD DIV.) 
TEST EQUIPMENT CORP. 
TONY CHAPMAN ELECTRONICS LTD. 
TRM INC. 
TUCKER ELECTRONICS 
VENTRONICS MICROWAVE CORP. 
VIEWSONICS 
VORTEX MICROWAVE CORP. 
WAVELINE INC. 
WERLATONE, INC. 
WIDE BAND ENGINEERING CO. INC. 

EQUALIZERS 
AKON 
ALPHA COMPONENTS. INC. 
APPLIED SPECIALTIES. INC. - D 
BARTH ELECTRONICS. INC. 
COMLINEAR CORPORATION, 

ELECTRONIC DECISIONS DIVISION 
CUSTOM MICROWAVE COMPONENTS 
DAJEM TECHNOLOGY CO. 
DELTA MICROWAVE INC. 
ELISRA ELECTRONIC SYSTEMS LTD. 
ESCO ASSOCIATES 
EXIMIN TRADING CO., INC. 
FARADAY TECHNOLOGY LTD. 
FIRST SOURCE INC. - D, R 
INMET CORP 

INNOWAVE 
LECTRONIC RESEARCH LABS 
LINEARIZER TECHNOLOGY, INC. 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MATRIX SYSTEMS CORP. 
MERRIMAC INDUSTRIES. INC. 
MICROWAVE COMMUNICATIONS LABS 
MIDWEST MICROWAVE INC. 
MINI-CIRCUITS 
MITEQ. INC. 
NORSAL INDUSTRIES INC. 
OPAMP LABS INC. 
PASCALL MICROWAVE LIMITED - D. R 
PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH) 
PENSTOCK INC. D 
R.F. TECHNOLOGIES CORPORATION 
REMEC 
SALISBURY ENGINEERING INC. 
SEMFLEX, INC. 
SHOKAI FAR EAST LTD. 
SIERRA MICROWAVE TECHNOLOGY 
SIGNATRON CORPORATION 
SURPLUS SALES OF NEBRASKA 
SYNETCOM DIGITAL. INC. 
TAUBER-DREYER CORP - D, R 
TONY CHAPMAN ELECTRONICS LTD. 
TRM INC. 
VIEWSONICS 
VORTEX MICROWAVE CORP. 

FILTER 
ASSEMBLIES 

CAVITY 

AIL SYSTEMS INC. 
AML. INC. 
ANATECH ELECTRONICS 
ANTENNA ENGINEERING LTD. 
ANTENNA SPECIALISTS. A MEMBER OF THE ALLEN 
TELECOM GROUP 
ANTHONY RF PRODUCTS. INC. 
APPLIED SPECIALTIES. INC 
APPLIED SPECIALTIES. INC. - D 
BELLSONICS INC. 
BRENNAN ASSOCIATES - R 
C/G ASSOCIATES. INC. - R 
CAPTEL ANTENNA SYSTEMS. INC. - D. R 
CIR-Q-TEL/DIVISION OF TRILITHIC 
COAXIAL DYNAMICS. INC. 
COM DEV 
COMMUNICATIONS & ENERGY CORPORATION 
DADEN ASSOCIATES. INC. 
DAJEM TECHNOLOGY CO. 
DATRON/TRANSCO INC 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC. 
DIELECTRIC COMMUNICATIONS 
DURA ELECTRONIC SALES - R 
DYMA ENGINEERING 
EASTERN MICROWAVE CORP. 
EASTERN MULTIPLEXERS. INC. 
ELECTRO-MECHANICS CO. (EMCO) 
ELISRA ELECTRONIC SYSTEMS LTD. 
EXIMIN TRADING CO., INC. 
F S Y MICROWAVE INC. 
GAMMA-F CORP. 
GENERAL SERVICES ENGINEERING. INC. 
HD COMMUNICATIONS - D. R 
HOWELL LABORATORIES. INC. 
HUBER + SUHNER AG 
HUBER + SUHNER INC. 
INTEGRATED MICROWAVE CORPORATION 
K & L MICROWAVE, INC. 
KW MICROWAVE CORPORATION 
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., ANTENNA AND CABLE DIVISION 
MARLOW ELECTRONICS LTD. - R 
MCH ASSOCIATES 
MICRO COMMUNICATIONS. INC. 
MICROLAB/FXR 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE FILTER CO., INC. 
MITEC ELECTRONICS LTD 

MOTOROLA CERAMIC PRODUCTS 
OAKBURY COMPONENTS LTD. 
ORION ALPHA CORPORATION 
PASSIVE POWER PRODUCTS 
PENNY TECHNOLOGIES, INC. 
PIEZO TECHNOLOGY, INC. 
R.F TECHNOLOGIES CORPORATION 
RACOM CORP. 
RADIAN TECHNOLOGY, INC. 
RDL, INC. 
REACTEL, INC. 
REMEC 
RLC ELECTRONICS, INC. 
RS MICROWAVE CO. 
SALISBURY ENGINEERING INC. 
SHOKAI FAR EAST LTD. 
SIERRA MICROWAVE TECHNOLOGY 
SINCLAIR RADIO LABS INC 
TAUBER-DREYER CORP. - D, R 
TELEDYNE MICROWAVE 
TELEPLEX INC. (ALFORD DIV.) 
TELONIC BERKELEY, INC. 
TRILITHIC. INC. 
TTE INC. 
ULTRACAST. INC. 
WACOM PRODUCTS. INC. 
WATKINS-JOHNSON CO. 
WESTERN MICROWAVE INC. 

COAXIAL 

AIL SYSTEMS INC. 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
ANATECH ELECTRONICS 
ANTENNA ENGINEERING LTD. 
ANTENNA SPECIALISTS, 

A MEMBER OF THE ALLEN TELECOM GROUP 
ANTENNA TECHNOLOGY - D, R 
ANTHONY RF PRODUCTS, INC. 
APPLIED SPECIALTIES, INC. 
APPLIED SPECIALTIES, INC. - D 
AUTOMATIC CONNECTOR INC. 
AVA ELECTRONICS CORP. 
BELLSONICS INC. 
BIRD ELECTRONIC CORP. 
BRENNAN ASSOCIATES - R 
C/G ASSOCIATES, INC. - R 
CAPTEL ANTENNA SYSTEMS, INC. - D, R 
CERAMIC DEVICES. INC 
CIR-Q-TEL/DIVISION OF TRILITHIC 
COAXIAL DYNAMICS, INC. 
COM DEV 
COMARK COMMUNICATIONS, INC. 
COMMUNICATIONS & ENERGY CORPORATION 
COMPONENT DISTRIBUTORS, INC. - D 
DADEN ASSOCIATES, INC. 
DAJEM TECHNOLOGY CO. 
DATRON/TRANSCO INC. 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC. 
DIELECTRIC COMMUNICATIONS 
DURA ELECTRONIC SALES - R 
DYMA ENGINEERING 
DYNATECH MICROWAVE TECHNOLOGY. INC. 
EASTERN MULTIPLEXERS. INC. 
ELISRA ELECTRONIC SYSTEMS LTD. 
ESCO ASSOCIATES 
F S Y MICROWAVE INC. 
FISCHER CUSTOM COMMUNICATIONS. INC. 
HD COMMUNICATIONS - D. R 
HEWLETT-PACKARD CO. 
HOWELL LABORATORIES. INC. 
HUBER ♦ SUHNER AG 
INTEGRATED MICROWAVE CORPORATION 
K & L MICROWAVE. INC. 
KDI/TRIANGLE ELECTRONICS. INC. 
KINGS ELECTRONICS CO. INC. 
KINTRONIC LABORATORIES - D 
KW MICROWAVE CORPORATION 
L E A. DYNATECH. INC. 
LARK ENGINEERING CO.. DIV. OF BAIER & BAIER INC. 
LECTRONIC RESEARCH LABS 
LORAL MICROWAVE/WAVECOM 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUCAS EPSCO INC. 
M/A-COM INC., ANTENNA AND CABLE DIVISION 
MARLOW ELECTRONICS LTD. - R 
MARSHALL ELECTRONICS - D 
MCH ASSOCIATES 
MERITEC 
MICON. INC. 
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MICRO COMMUNICATIONS. INC. 
MICROLAB/FXR 
MICROWAVE FILTER CO.. INC. 
MIDISCO 
MINI-CIRCUITS 
MITEC ELECTRONICS LTD. 
N.T.T. INC./H.H. SMITH 
OAKBURY COMPONENTS LTD. 
OXLEY INC. 
PASCALL MICROWAVE LIMITED - D, R 
PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH) 
PASSIVE POWER PRODUCTS 
PENNY TECHNOLOGIES. INC. 
PENSTOCK INC. - D 
PHOENIX COMPANY OF CHICAGO. THE 
PICOSECOND PULSE LABS. INC 
PMI TECHNOLOGIES 
QUALITY HERMETICS COMPANY 
R.F. TECHNOLOGIES CORPORATION 
RACOM CORP. 
RDL, INC. 
REACTEL, INC. 
REMEC 
RICHARDSON ELECTRONICS. LTD. - D 
RLC ELECTRONICS. INC. 
RS MICROWAVE CO. 
SAGE LABORATORIES. INC. 
SALISBURY ENGINEERING INC. 
SHOKAI FAR EAST LTD. 
SPECTRUM CONTROL. INC. 
SURPLUS SALES OF NEBRASKA 
TAUBER-DREYER CORP. - D. R 
TELEDYNE MICROWAVE 
TELEPLEX INC. (ALFORD DIV.) 
TELEWAVE INC. 
TELONIC BERKELEY. INC. 
TONY CHAPMAN ELECTRONICS LTD. 
TRILITHIC, INC. 
TROMPETER ELECTRONICS 
TTE INC. 
TUCKER ELECTRONICS 
WACOM PRODUCTS. INC. 
WAVETEK COMMUNICATIONS DIVISION 
WESTERN MICROWAVE INC. 
WHITTAKER ELECTRONIC RESOURCES - D 

SHOKAI FAR EAST LTD. 
TAUBER-DREYER CORP - D, R 
TELE QUARZ USA 
TELEDYNE MICROWAVE 
TELEWAVE INC. 
TELONIC BERKELEY, INC. 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TOKO AMERICA. INC. 
TRILITHIC, INC. 
TTE INC. 
WI-COMM ELECTRONICS INC. 

TUNABLE 

AIL SYSTEMS INC. 
ANATECH ELECTRONICS 
ANTENNA ENGINEERING LTD. 
ANTENNA SPECIALISTS. 

A MEMBER OF THE ALLEN TELECOM GROUP 
ANTENNA TECHNOLOGY - D, R 
ANTHONY RF PRODUCTS. INC. 
AVANTEK, INC. 
AYDIN VECTOR DIV. 
BELLSONICS INC. 
BRENNAN ASSOCIATES - R 

Getting jerked by large and 
impersonal filter suppliers? 

HELICAL 

AIL SYSTEMS INC. 
ANATECH ELECTRONICS 
ANTENNA ENGINEERING LTD. 
ANTENNA SPECIALISTS. 

A MEMBER OF THE ALLEN TELECOM GROUP 
ANTHONY RF PRODUCTS, INC. 
APPLIED SPECIALTIES, INC. 
APPLIED SPECIALTIES, INC. - D 
BELLSONICS INC. 
C/G ASSOCIATES, INC. - R 
CIR-Q-TEL/DIVISION OF TRILITHIC 
COAXIAL DYNAMICS, INC. 
COILCRAFT 
COMMUNICATIONS & ENERGY CORPORATION 
DADEN ASSOCIATES, INC. 
DAJEM TECHNOLOGY CO. 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC. 
DIGI-KEY - D 
DURA ELECTRONIC SALES - R 
EASTERN MULTIPLEXERS, INC. 
F S Y MICROWAVE INC. 
INTEGRATED MICROWAVE CORPORATION 
K & L MICROWAVE, INC. 
KW MICROWAVE CORPORATION 
LARK ENGINEERING CO.. DIV. OF BAIER & BAIER INC. 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUCAS EPSCO INC. 
MCH ASSOCIATES 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE FILTER CO., INC 
PASCALL MICROWAVE LIMITED - D, R 
PENNY TECHNOLOGIES, INC. 
PENSTOCK INC. D 
R.F. TECHNOLOGIES CORPORATION 
RALTRON 
RDL, INC. 
REACTEL, INC. 
REMEC 
RLC ELECTRONICS, INC. 
RS MICROWAVE CO. 
SALISBURY ENGINEERING INC. 

FSY Microwave, Inc. offers a complete line of HIGH PERFORMANCE 
RF AND MICROWAVE FILTERS & MULTIPLEXERS covering the 
DC to 40 GHz frequency range in both standard and custom 
configurations. 
For almost a decade, FSY Microwave, Inc. has specialized in only 
Filters and Multiplexers for commercial, military and space 
applications. For personal service and performance with NO strings 
attached, call FSY Microwave, Inc. at (301) 294-8950 or FAX us your 
requirements directly at (301) 294-3007. 

1055 First Street - Rockville, MD 20850 

RF Design 59 



RF transmission components 
C/G ASSOCIATES. INC. - R 
CARTEL ANTENNA SYSTEMS, INC - D, R 
CIR-Q-TEL/DIVISION OF TRILITHIC 
COAXIAL DYNAMICS, INC. 
COMARK COMMUNICATIONS. INC. 
COMLINEAR CORPORATION. 

ELECTRONIC DECISIONS DIVISION 
COMMUNICATIONS & ENERGY CORPORATION 
COMPASS COMMUNICATIONS INC. 
COMPONENT DISTRIBUTORS. INC. - D , 
DAJEM TECHNOLOGY CO. 
DATRON/TRANSCO INC 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC. 
DIELECTRIC COMMUNICATIONS 
DORADO INTERNATIONAL CORPORATION 
DURA ELECTRONIC SALES - R 
EAGLE WICHITA 
F S Y MICROWAVE INC. 
FERRETEC, INC. 
GENERAL SERVICES ENGINEERING. INC. 
HD COMMUNICATIONS - D. R 
INTEGRATED MICROWAVE CORPORATION 
K & L MICROWAVE. INC. 
KINTRONIC LABORATORIES - D 
LECTRONIC RESEARCH LABS 
LORAL MICROWAVE/WAVECOM 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUCAS EPSCO INC 
M/A-COM INC.. ANTENNA AND CABLE DIVISION 
MARLOW ELECTRONICS LTD. - R 
MCH ASSOCIATES 
MICROLAB/FXR 
MICROSOURCE INC. 
MICROWAVE FILTER CO.. INC. 
MITEC ELECTRONICS LTD. 
NETCOM. INC. 
OXLEY INC. 
PASSIVE POWER PRODUCTS 
PENSTOCK INC. - D 
POLE/ZERO CORPORATION 
REMEC 
RS MICROWAVE CO. 
SALISBURY ENGINEERING INC. 
SHOKAI FAR EAST LTD. 
SYNETCOM DIGITAL. INC. 
TAUBER-DREYER CORP - D. R 
TELEDYNE MICROWAVE 
TELEWAVE INC 
TELONIC BERKELEY, INC. 
TOKO AMERICA, INC 
TRILITHIC. INC. 
TTE INC. 
ULTRACAST. INC. 
WATKINS-JOHNSON CO. 
WAVETEK COMMUNICATIONS DIVISION 
WAVETEK CORPORATION 

HIGHPASS 

A.G. ELECTRONICS. A DIV. OF HYBRIDS INTL, LTD. 
AIL SYSTEMS INC 
AIRTRON CORP . A DIVISION OF LITTON SYSTEMS 
ALLEN AVIONICS. INC 
ALPHA COMPONENTS. INC. 
AML, INC. 
ANATECH ELECTRONICS 
ANTENNA ENGINEERING LTD. 
ANTENNA SPECIALISTS, 

A MEMBER OF THE ALLEN TELECOM GROUP 
ANTENNA TECHNOLOGY - D. R 
ANTHONY RF PRODUCTS. INC. 
APPLIED SPECIALTIES. INC. 
APPLIED SPECIALTIES. INC. - D 
ARCO ELECTRONICS 
BELLSONICS INC. 
BIRD ELECTRONIC CORP. 
BRENNAN ASSOCIATES - R 
C/G ASSOCIATES. INC. - R 
CAPTEL ANTENNA SYSTEMS. INC. - D, R 
CAPTOR CORP 
CIR-Q-TEL/DIVISION OF TRILITHIC 
COAXIAL DYNAMICS. INC. 
COILCRAFT 
COM DEV 
COMARK COMMUNICATIONS. INC. 
COMLINEAR CORPORATION. ELECTRONIC DECISIONS 
DIVISION 
COMMUNICATIONS & ENERGY CORPORATION 
COMPONENT DISTRIBUTORS. INC. - D 
COMSTRON. 

DIVISION OF AEROFLEX LABORATORIES INC. 
DADEN ASSOCIATES. INC 
DAJEM TECHNOLOGY CO. 
DATRON/TRANSCO INC. 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC. 
DEYOUNG MFG INC. 
DIELECTRIC COMMUNICATIONS 
DURA ELECTRONIC SALES - R 
EAGLE WICHITA 
EASTERN MICROWAVE CORP. 
EASTERN MULTIPLEXERS. INC. 
ELECTRO RENT CORPORATION 
ELISRA ELECTRONIC SYSTEMS LTD. 
EMINETICS 
ESC ELECTRONICS CORP. 
ESCO ASSOCIATES 
EXIMIN TRADING CO.. INC. 
F S Y MICROWAVE INC. 
FARADAY TECHNOLOGY LTD. 
FILTRONETICS 
GAMMA-F CORP. 
GENERAL SERVICES ENGINEERING. INC. 
GENISCO ELECTRONICS 
HD COMMUNICATIONS - D, R 
HOWELL LABORATORIES. INC. 
INTEGRATED MICROWAVE CORPORATION 
K & L MICROWAVE. INC. 
K S ELECTRONICS 
KINTRONIC LABORATORIES - D 
KW MICROWAVE CORPORATION 
L.C.R. ELECTRONICS. INC. 
LARK ENGINEERING CO., DIV. OF BAIER & BAIER INC. 
LECTROMAGNETICS. 

A DIVISION OF LINDGREN RF ENCLOSURES 
LECTRONIC RESEARCH LABS 
LORAL MICROWAVE/WAVECOM 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUCAS EPSCO INC. 
M/A-COM INC., ANTENNA AND CABLE DIVISION 
MARLOW ELECTRONICS LTD. - R 
MCH ASSOCIATES 
MICRO COAX COMPONENTS. INC. 
MICRO COMMUNICATIONS. INC. 
MICRO HYBRIDS INC. 
MICROLAB/FXR 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE FILTER CO., INC. 
MILLITECH CORP. 
MINI-CIRCUITS 
MITEC ELECTRONICS LTD. 
NAPTECH 
NETCOM. INC. 
NORTH HILLS ELECTRONICS, INC. 
OPT INDUSTRIES 
ORIEL CORP. 
P&H LABORATORIES 
PASCALL MICROWAVE LIMITED - D, R 
PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH) 
PASSIVE POWER PRODUCTS 
PENSTOCK INC. D 
PICO PRODUCTS. INC. 
PIEZO TECHNOLOGY. INC. 
POLY-CIRCUITS INC. 
PRECISION FILTERS INC. 
QUARTZTEK. INC. 
R.F. TECHNOLOGIES CORPORATION 
RACOM CORP. 
RALTRON 
RDL, INC. 
REACTEL. INC. 
REMEC 
RF PROTOTYPE SYSTEMS 
RF TECHNOLOGY INC. 
RICHARDSON ELECTRONICS. LTD. - D 
RLC ELECTRONICS. INC. 
RS MICROWAVE CO. 
SAGE LABORATORIES. INC. 
SALISBURY ENGINEERING INC. 
SHOKAI FAR EAST LTD. 
SIERRA MICROWAVE TECHNOLOGY 
ST MICROSONICS CORP. 
ST MICROWAVE CORP., ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP. 
TAUBER-DREYER CORP. - D. R 
TDK CORP. OF AMERICA 
TELE QUARZ USA 
TELEDYNE MICROWAVE 
TELEWAVE INC. 
TELONIC BERKELEY, INC. 

TEMEX ELECTRONICS INC. 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TOKO AMERICA. INC. 
TONY CHAPMAN ELECTRONICS LTD. 
TRILITHIC. INC. 
TRM INC. 
TTE INC. 
TUCKER ELECTRONICS 
VORTEX MICROWAVE CORP. 
WATKINS-JOHNSON CO. 
WAVETEK COMMUNICATIONS DIVISION 
WESTERN MICROWAVE INC. 
WI-COMM ELECTRONICS INC. 
WIDE BAND ENGINEERING CO. INC. 

LOWPASS 

A.G. ELECTRONICS. A DIV. OF HYBRIDS INTL. LTD. 
AEROVOX INC., ELECTRONIC GROUP 
AIL SYSTEMS INC. 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
ALLEN AVIONICS. INC. 
ALPHA COMPONENTS. INC. 
AML. INC. 
ANATECH ELECTRONICS 
ANTENNA ENGINEERING LTD. 
ANTENNA SPECIALISTS. 

A MEMBER OF THE ALLEN TELECOM GROUP 
ANTENNA TECHNOLOGY - D, R 
ANTHONY RF PRODUCTS, INC. 
APPLIED SPECIALTIES. INC. 
APPLIED SPECIALTIES. INC. - D 
ARCO ELECTRONICS 
AYDIN VECTOR DIV. 
BARKER & WILLIAMSON 
BELLSONICS INC. 
BIRD ELECTRONIC CORP. 
BRENNAN ASSOCIATES - R 
C/G ASSOCIATES, INC. - R 
CAPTEL ANTENNA SYSTEMS. INC - D, R 
CAPTOR CORP. 
CERAMIC DEVICES, INC. 
CIR-Q-TEL/DIVISION OF TRILITHIC 
COAXIAL DYNAMICS, INC. 
COILCRAFT 
COM DEV 
COMARK COMMUNICATIONS. INC 
COMLINEAR CORPORATION, ELECTRONIC DECISIONS 
DIVISION 
COMMUNICATION CONCEPTS, INC. 
COMMUNICATIONS & ENERGY CORPORATION 
COMPONENT DISTRIBUTORS, INC. - D 
COMSTRON. 

DIVISION OF AEROFLEX LABORATORIES INC. 
DADEN ASSOCIATES, INC. 
DAJEM TECHNOLOGY CO. 
DATRON/TRANSCO INC. 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC. 
DEYOUNG MFG INC. 
DIELECTRIC COMMUNICATIONS 
DURA ELECTRONIC SALES - R 
EAGLE WICHITA 
EASTERN MICROWAVE CORP. 
EASTERN MULTIPLEXERS. INC. 
ELECTRO RENT CORPORATION 
ELISRA ELECTRONIC SYSTEMS LTD. 
EMI FILTER CO. 
EMINETICS 
ESC ELECTRONICS CORP. 
ESCO ASSOCIATES 
EXIMIN TRADING CO., INC. 
FS Y MICROWAVE INC. 
FARADAY TECHNOLOGY LTD. 
FILCOIL CO., INC. 
FILTRON CO. INC. 
FILTRONETICS 
GAMMA-F CORP. 
GENERAL SERVICES ENGINEERING. INC. 
GENISCO ELECTRONICS 
HD COMMUNICATIONS - D. R 
HEWLETT-PACKARD CO. 
HOWELL LABORATORIES. INC. 
HUBER + SUHNER AG 
INTEGRATED MICROWAVE CORPORATION 
JMK. INC. 
K & L MICROWAVE, INC. 
K S ELECTRONICS 
KDI/TRIANGLE ELECTRONICS, INC. 
KINTRONIC LABORATORIES - D 
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America’s Filter Specialist since 1956 

PASSIVE BANDPASS FILTERS PASSIVE LOWPASS FILTERS 

• Designs Include: Bessel, 
Buttenworth, Chebyshev and 
Elliptical Function • Number 

of Poles: 2 to 6 • Frequency 
Range: 100Hz to 3000MHz • 

I • Designs Include: 
Bessel, Butterworth, 

Chebyshev and 
Elliptical Function • Number of 

Package Styles: PCB, BNC or SMA 
• Guaranteed Shipment: 10 Working Days 
ARO (QTY 1-10) 

Poles: 2 to 11 • Frequency Range: 10Hz to 
3000MHz • Package Styles: PCB, BNC or 
SMA • Guaranteed Shipment: 10 Working 
Days ARO (QTY 1-10) 

PASSIVE DIPLEXERS & DUPLEXERS PASSIVE HIGHPASS FILTERS 

• Designs Include: Buttenworth and Chebyshev 
• Types: Contiguous or Noncontiguous 

Passbands • Number 
of Poles: 2 to 6 • Fre¬ 
quency Range: 10kHz 

to 3000MHz • Package 

• Designs Include: Bessel, Buttenworth, 
Chebyshev and Elliptical Function • Number 
of Poles: 2 to 11 • Frequency Range: 100Hz 
to 3000MHz • Package Styles: PCB, BNC or 
SMA • Guaranteed Shipment: 10 Working 

Styles: SMA • Shipment: 
10 Working Days ARO (QTY 1-10) 

Days ARO 
(QTY 1-10) 

’ STANDARD FILTERS «o» $10" 
A few of the features of this new Micro-Miniature series are • <1dB insertion 
loss (LPF) • >40dB stopband rejection • 60dB/octave roll off • 50Q impedance 
• VSWR > 1.7:1 • Hermetically sealed DIP & PCB cases • BNC packages 
available • QC program based on MIL-1-45208 • CAGE CODE 07766 

LOWPASS • DIP Cases, DC to 200MHz BANDPASS • DIP Cases, 10.7MHz to 200MHz 

Model 
No. 

Passband Stopband 
40dB Min@ 

Model 
No. 

Fo - Center 
Freq. 

o/oBW 
@3dB 1dB Max@ 3dB Nom@ 

DL-5 
DL-10.7 
DL-21 .4 
DL-30 
DL-50 
DL-70 
DL-90 
DL-100 
DL-150 
DL-200 

5MHz 
11MHz 
22MHz 
32MHz 
48MHz 
60MHz 
81MHz 
98MHz 
140MHz 
190MHz 

6MHz 
14MHz 

24.5MHz 
35MHz 
55MHz 
67MHz 
90MHz 
108MHz 
155MHz 
210MHz 

10MHz 
24MHz 
41MHz 
61MHz 
90MHz 
117MHz 
157MHz 
189MHz 
300MHz 
390MHz 

DK-10.7-5P 
DK-21.4-5P 
DK-30-5P 
DK-40-5P 
DK-50-5P 
DK-60-5P 
DK-70-5P 
DK-100-5P 
DK-150-5P 
DK-200-5P 

10.7MHz 
21.4MHz 
30.0MHz 
40.0MHz 
50.0MHz 
60.0MHz 
70.0MHz 
100.0MHz 
150.0MHz 
200.0MHz 

5%F0 

5°/oF0 
5°/oF0 
5%F0 

5°/oF0 
5°/oF0 
5%F0 

5%F0 

5°/oF0 
5%F0

Case 484 is 0.4' x 0.8'H x 0.4'H. Case 1212 is 1.2" x 1.2' x 0.5'H. 

Need technical assistance? Call our engineering hot line (310) 445-2793. 
TTE, Incorporated 2251 Barry Avenue West Los Angeles, CA 90064 FAX: (310) 445-2791 TEL: (310) 478-8224 



RF transmission components 
KVG NORTH AMERICA, INC. 
KW MICROWAVE CORPORATION 
LC.R. ELECTRONICS, INC. 
L.E.A. DYNATECH, INC. 
LARK ENGINEERING CO., DIV. OF BAIER & BAIER INC. 
LECTROMAGNETICS. 

A DIVISION OF LINDGREN RF ENCLOSURES 
LECTRONIC RESEARCH LABS 
LORAL MICROWAVE/WAVECOM 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUCAS EPSCO INC. 
M/A-COM INC., ANTENNA AND CABLE DIVISION 
MARLOW ELECTRONICS LTD. - R 
MAXWELL LABORATORIES, INC., SIERRA DIVISION 
MCH ASSOCIATES 
MICRO COAX COMPONENTS. INC. 
MICRO COMMUNICATIONS. INC. 
MICRO HYBRIDS INC. 
MICROLAB/FXR 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE FILTER CO., INC. 
MICROWAVE RESOURCES. INC. 
MILLITECH CORP 
MINI-CIRCUITS 
MITEC ELECTRONICS LTD. 
MURATA ERIE NORTH AMERICA 
NAPTECH 
NETCOM. INC. 
NORTH HILLS ELECTRONICS. INC. 
OPT INDUSTRIES 
OPTICAL COATING LABORATORY. INC. 
ORIEL CORP. 
OXLEY INC. 
P&H LABORATORIES 
PASCALL MICROWAVE LIMITED - D, R 
PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH) 
PASSIVE POWER PRODUCTS 
PENSTOCK INC. D 
PICO PRODUCTS, INC. 
PICOSECOND PULSE LABS. INC. 
PIEZO TECHNOLOGY. INC 
POLY-CIRCUITS INC. 
PRECISION FILTERS INC. 
QUARTZTEK. INC. 
R.F. TECHNOLOGIES CORPORATION 
RACOM CORP. 
RALTRON 
RDL. INC. 
REACTEL, INC. 
REMEC 
RF PROTOTYPE SYSTEMS 
RF TECHNOLOGY INC 
RFI CORP. 
RICHARDSON ELECTRONICS, LTD. - D 
RLC ELECTRONICS. INC. 
RS MICROWAVE CO. 
RTRON CORP. 
SAGE LABORATORIES. INC. 
SALISBURY ENGINEERING INC. 
SHOKAI FAR EAST LTD. 
SIERRA MICROWAVE TECHNOLOGY 
ST MICROSONICS CORP. 
ST MICROWAVE CORP.. ARIZONA OPERATIONS 
ST MICROWAVE CORP.. CALIFORNIA OPERATIONS 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP. 
SYNETCOM DIGITAL. INC. 
TAUBER-DREYER CORP. - D. R 
TDK CORP. OF AMERICA 
TELE QUARZ USA 
TELEDYNE MICROWAVE 
TELEWAVE INC. 
TELONIC BERKELEY, INC. 
TEMEX ELECTRONICS INC. 
TEXAS SPECTRUM ELECTRONICS INC. 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TOKO AMERICA. INC. 
TONY CHAPMAN ELECTRONICS LTD. 
TRILITHIC, INC. 
TRM INC. 
TTE INC. 
TUCKER ELECTRONICS 
TUSONIX 
VANGUARD ELECTRONICS CO. 
VORTEX MICROWAVE CORP 
WATKINS-JOHNSON CO. 
WAVETEK COMMUNICATIONS DIVISION 
WESTERN MICROWAVE INC. 
WI-COMM ELECTRONICS INC. 
WIDE BAND ENGINEERING CO. INC. 

BANDPASS 

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD. 
AEROCOMM 
AIL SYSTEMS INC 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
ALLEN AVIONICS. INC. 
ALPHA COMPONENTS. INC. 
AML. INC. 
ANATECH ELECTRONICS 
ANDERSEN LABORATORIES 
ANTENNA ENGINEERING LTD. 
ANTENNA SPECIALISTS. 

A MEMBER OF THE ALLEN TELECOM GROUP 
ANTENNA TECHNOLOGY - D. R 
ANTHONY RF PRODUCTS. INC. 
APPLIED SPECIALTIES. INC. 
APPLIED SPECIALTIES. INC. - D 
ARCO ELECTRONICS 
BELLSONICS INC. 
BIRD ELECTRONIC CORP 
BRENNAN ASSOCIATES - R 
C/G ASSOCIATES, INC. - R 
CAPTEL ANTENNA SYSTEMS, INC. - D, R 
CAPTOR CORP. 
CIR-Q-TEL/DIVISION OF TRILITHIC 
COAXIAL DYNAMICS. INC. 
COILCRAFT 
COM DEV 
COMARK COMMUNICATIONS, INC. 
COMLINEAR CORPORATION, 

ELECTRONIC DECISIONS DIVISION 
COMMUNICATIONS & ENERGY CORPORATION 
COMPASS COMMUNICATIONS INC. 
COMPONENT DISTRIBUTORS. INC. - D 
COMSTRON. 

DIVISION OF AEROFLEX LABORATORIES INC. 
DADEN ASSOCIATES. INC 
DAJEM TECHNOLOGY CO. 
DATRON/TRANSCO INC. 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC. 
DIELECTRIC COMMUNICATIONS 
DORADO INTERNATIONAL CORPORATION 
DURA ELECTRONIC SALES - R 
DYMA ENGINEERING 
EAGLE WICHITA 
EASTERN MICROWAVE CORP. 
EASTERN MULTIPLEXERS, INC. 
ELISRA ELECTRONIC SYSTEMS LTD. 
ESC ELECTRONICS CORP 
ESCO ASSOCIATES 
EXIMIN TRADING CO., INC. 
F S Y MICROWAVE INC. 
FARADAY TECHNOLOGY LTD. 
FERRETEC, INC. 
FILTRON CO. INC. 
FILTRONETICS 
FOX ELECTRONICS 
FUSION ELECTRONICS. INC. 
GAMMA-F CORP. 
GENISCO ELECTRONICS 
HD COMMUNICATIONS - D. R 
HUBER + SUHNER AG 
HUBER + SUHNER INC. 
INTEGRATED MICROWAVE CORPORATION 
JPS COMMUNICATIONS. INC 
K & L MICROWAVE. INC 
K S ELECTRONICS 
KDS AMERICA. A DAISHINKU CORPORATION 
KINTRONIC LABORATORIES - D 
KVG NORTH AMERICA. INC. 
KW MICROWAVE CORPORATION 
LC.R. ELECTRONICS, 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., ANTENNA AND CABLE DIVISION 
MARLOW ELECTRONICS LTD. - R 
MCH ASSOCIATES 
MICRO COAX COMPONENTS. INC. 
MICRO COMMUNICATIONS. INC 
MICRO HYBRIDS INC. 
MICROLAB/FXR 
MICROSOURCE INC. 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE FILTER CO.. INC. 
MICROWAVE RESOURCES. INC. 
MILLITECH CORP. 
MINI-CIRCUITS 

MITEC ELECTRONICS LTD. 
MOTOROLA CERAMIC PRODUCTS 
NAPTECH 
NETCOM. INC. 
NORCOMM CORP 
NORTH HILLS ELECTRONICS. INC. 
OAKBURY COMPONENTS LTD 
OPT INDUSTRIES 
OPTICAL COATING LABORATORY, INC. 
ORIEL CORP. 
ORION ALPHA CORPORATION 
OXLEY INC. 
P&H LABORATORIES 
PASCALL MICROWAVE LIMITED - D, R 
PASSIVE MICROWAVE TECHNOLOGY. INC. (PAMTECH) 
PASSIVE POWER PRODUCTS 
PENNY TECHNOLOGIES, INC. 
PENSTOCK INC. D 
PHONON CORP. 
PICO PRODUCTS, INC. 
PIEZO TECHNOLOGY, INC. 
POLY-CIRCUITS INC. 
POLYFLON CO. 
PRECISION FILTERS INC. 
QUARTZTEK. INC. 
R.F. TECHNOLOGIES CORPORATION 
RACOM CORP. 
RADIAN TECHNOLOGY. INC. 
RALTRON 
RDL. INC. 
REACTEL. INC. 
REMEC 
RF MONOLITHICS INC. 
RF PROTOTYPE SYSTEMS 
RF TECHNOLOGY INC. 
RICHARDSON ELECTRONICS, LTD. - D 
RLC ELECTRONICS, INC. 
ROCKWELL INTERNATIONAL 
RS MICROWAVE CO. 
SAGE LABORATORIES. INC. 
SALISBURY ENGINEERING INC. 
SAWTEK INC. 
SHOKAI FAR EAST LTD. 
SIERRA MICROWAVE TECHNOLOGY 
SINCLAIR RADIO LABS INC. 
ST MICROSONICS CORP. 
ST MICROWAVE CORP.. ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP. 
SYNETCOM DIGITAL. INC. 
TAUBER-DREYER CORP. - D, R 
TDK CORP. OF AMERICA 
TELE QUARZ USA 
TELEDYNE MICROWAVE 
TELEWAVE INC. 
TELONIC BERKELEY, INC. 
TEMEX ELECTRONICS INC. 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TOKO AMERICA. INC 
TONY CHAPMAN ELECTRONICS LTD. 
TRANS-TECH. INC.. 

A SUBSIDIARY OF ALPHA INDUSTRIES, INC. 
TRILITHIC, INC. 
TRM INC. 
TTE INC. 
TUCKER ELECTRONICS 
ULTRACAST, INC. 
UTE MICROWAVE, INC. 
VANGUARD ELECTRONICS CO. 
VORTEX MICROWAVE CORP 
WATKINS-JOHNSON CO. 
WAVETEK COMMUNICATIONS DIVISION 
WESTERN MICROWAVE INC. 
WI-COMM ELECTRONICS INC. 
WIDE BAND ENGINEERING CO. INC. 

NOTCH 

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL. LTD. 
AIL SYSTEMS INC. 
ALLEN AVIONICS, INC. 
ALPHA COMPONENTS, INC. 
AML. INC. 
ANATECH ELECTRONICS 
ANDERSEN LABORATORIES 
ANTENNA ENGINEERING LTD. 
ANTENNA SPECIALISTS. 

A MEMBER OF THE ALLEN TELECOM GROUP 
ANTENNA TECHNOLOGY - D, R 
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ANTHONY RF PRODUCTS, INC. 
APPLIED SPECIALTIES, INC. - D 
ARCO ELECTRONICS 
BIRD ELECTRONIC CORP 
BRENNAN ASSOCIATES - R 
C/G ASSOCIATES. INC. - R 
CAPTEL ANTENNA SYSTEMS. INC. - D. R 
CIR-Q-TEL/DIVISION OF TRILITHIC 
COILCRAFT 
COM DEV 
COMARK COMMUNICATIONS. INC. 
COMLINEAR CORPORATION. 

ELECTRONIC DECISIONS DIVISION 
COMMUNICATIONS & ENERGY CORPORATION 
COMPONENT DISTRIBUTORS. INC. - D 
DADEN ASSOCIATES. INC. 
DAJEM TECHNOLOGY CO. 
DATRON/TRANSCO INC 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC. 
DIELECTRIC COMMUNICATIONS 
DURA ELECTRONIC SALES - R 
DYMA ENGINEERING 
EAGLE WICHITA 
EASTERN MULTIPLEXERS. INC 
ELISRA ELECTRONIC SYSTEMS LTD. 
ESC ELECTRONICS CORP 
ESCO ASSOCIATES 
F S Y MICROWAVE INC. 
FARADAY TECHNOLOGY LTD. 
FERRETEC. INC. 
FILTRONETICS 
GAMMA-F CORP. 
GENERAL SERVICES ENGINEERING. INC. 
GENISCO ELECTRONICS 
HAZELTINE CORP. 
HUBER ♦ SUHNER AG 
INTEGRATED MICROWAVE CORPORATION 
JPS COMMUNICATIONS. INC. 
K & L MICROWAVE. INC 
K S ELECTRONICS 
KINTRONIC LABORATORIES - D 
KW MICROWAVE CORPORATION 
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., ANTENNA AND CABLE DIVISION 
MARLOW ELECTRONICS LTD. - R 
MCH ASSOCIATES 
MICRO COMMUNICATIONS, INC. 
MICRO HYBRIDS INC 
MICROSOURCE INC. 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE FILTER CO, INC. 
MITEC ELECTRONICS LTD 
NAPTECH 
NETCOM. INC. 
NORCOMM CORP. 
NORTH HILLS ELECTRONICS, INC. 
OPT INDUSTRIES 
ORIEL CORP. 
P&H LABORATORIES 
PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH) 
PASSIVE POWER PRODUCTS 
PENNY TECHNOLOGIES, INC 
PHONON CORP. 
PICO PRODUCTS, INC. 
PIEZO TECHNOLOGY, INC. 
POLYFLON CO. 
QUARTZTEK, INC. 
R.F. TECHNOLOGIES CORPORATION 
RACOM CORP. 
RALTRON 
REACTEL, INC. 
REMEC 
RF MONOLITHICS INC. 
RICHARDSON ELECTRONICS, LTD. - D 
RS MICROWAVE CO. 
SALISBURY ENGINEERING INC. 
SAWTEK INC. 
SHOKAI FAR EAST LTD. 
SIERRA MICROWAVE TECHNOLOGY 
SINCLAIR RADIO LABS INC 
ST MICROSONICS CORP. 
ST MICROWAVE CORP.. ARIZONA OPERATIONS 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
SURPLUS SALES OF NEBRASKA 
SYNETCOM DIGITAL. INC. 
TAUBER-DREYER CORP. - D, R 
TELE QUARZ USA 

TELEDYNE MICROWAVE 
TELEWAVE INC 
TELONIC BERKELEY, INC. 
TEMEX ELECTRONICS INC. 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 
TOKO AMERICA. INC. 
TRILITHIC, INC. 
TTE INC. 
UHF ASSOCIATES 
VIEWSONICS 
VORTEX MICROWAVE CORP. 
XETRON CORP. 

ISOLATORS/ 
CIRCULATORS 

ACCUTEST INSTRUMENTS INC. 
AEROTEK CO. LTD 
AEROWAVE INC. 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
AKON 
ALPHA INDUSTRIES, INC. 
ANTENNA ENGINEERING LTD. 
ANTENNA SPECIALISTS. 

A MEMBER OF THE ALLEN TELECOM GROUP 
APPLIED SPECIALTIES, INC. - D 
BRENNAN ASSOCIATES - R 
CAPTEL ANTENNA SYSTEMS. INC. - D, R 
CERAMASEAL 
COM DEV 
DECIBEL PRODUCTS 
DENSITRON MICROWAVE LIMITED 
DITOM MICROWAVE INC 
DORADO INTERNATIONAL CORPORATION 
DURA ELECTRONIC SALES - R 
ELISRA ELECTRONIC SYSTEMS LTD. 
EPSILON LAMBDA ELECTRONICS CORP. - R 
ESCO ASSOCIATES 
EXIMIN TRADING CO, INC. 
FDK AMERICA. INC. 
FEI MICROWAVE 
FERRITE COMPONENTS. INC. 
FIRST SOURCE INC. - D, R 
HARRIS CORP. FARINON COMPONENTS OPERATION 
HD COMMUNICATIONS - D. R 
INNOWAVE 
KINGS ELECTRONICS CO. INC 
KW MICROWAVE CORPORATION 
LASERTECHNICS 
LECTRONIC RESEARCH LABS 
LUCAS EPSCO INC. 
M/A-COM INC., ANTENNA AND CABLE DIVISION 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MAURY MICROWAVE CORP. 
MICA MICROWAVE CORP. 
MICON, INC. 
MICRO - NOW INSTRUMENT CO. INC. 
MICROWAVE DEVICES, INC. 
MICROWAVE RESOURCES. INC. 
MIDISCO 
MILLITECH CORP. 
MITEC ELECTRONICS LTD. 
MURATA ERIE NORTH AMERICA 
NAPTECH 
NARDA MICROWAVE CORP. 
P&H LABORATORIES 
PASCALL MICROWAVE LIMITED - D, R 
PASSIVE MICROWAVE TECHNOLOGY. INC. (PAMTECH) 
PASTERNACK ENTERPRISES 
PENSTOCK INC. D 
PREMIER MICROWAVE CORP 
QUARTZITE PROCESSING, INC. 
RAYTHEON CO, MPTD 
RICHARDSON ELECTRONICS, LTD. - D 
SHOKAI FAR EAST LTD. 
SIERRA MICROWAVE TECHNOLOGY 
SINCLAIR RADIO LABS INC. 
SONOMA SCIENTIFIC 
ST MICROWAVE CORP., ARIZONA OPERATIONS 
ST MICROWAVE CORP.. CALIFORNIA OPERATIONS 
SURPLUS SALES OF NEBRASKA 
TAUBER-DREYER CORP. - D, R 
TELEDYNE MICROWAVE 
TELEWAVE INC 
TEST EQUIPMENT CORP. 
THOMSON COMPONENTS AND TUBES CORPORATION 
TONY CHAPMAN ELECTRONICS LTD 

TRAK MICROWAVE CORP. 
UTE MICROWAVE. INC. 
WACOM PRODUCTS. INC. 
WAVELINE INC. 
WESTERN MICROWAVE INC. 
XTALONIX PRODUCTS 

LOADS 
ACCUTEST INSTRUMENTS INC. 
AERO WAVE INC 
AIRTRON CORP . A DIVISION OF LITTON SYSTEMS 
ALAN INDUSTRIES. INC 
AMPHENOL RF/MICROWAVE OPERATIONS 
ANRITSU WILTRON CO. 
ANTENNA ENGINEERING LTD. 
ANTENNA SPECIALISTS. 

A MEMBER OF THE ALLEN TELECOM GROUP 
APPLIED SPECIALTIES, INC. - D 
AVIEL ELECTRONICS 
BIRD ELECTRONIC CORP. 
BRENNAN ASSOCIATES - R 
CAPTEL ANTENNA SYSTEMS. INC. - D, R 
COAXIAL COMPONENTS CORP. 
COAXIAL DYNAMICS, INC. 
COMPONENT DISTRIBUTORS. INC. - D 
DECIBEL PRODUCTS 
DIELECTRIC COMMUNICATIONS 
EASTERN MICROWAVE CORP. 
ELCOM SYSTEMS INC. 
ELECTRO IMPULSE LABORATORY. INC. 
ELECTRO RENT CORPORATION 
EMC TECHNOLOGY. INC. 
FERRITE COMPONENTS. INC. 
FLORIDA RF LABS. INC. 
GAMMA-F CORP 
HD COMMUNICATIONS - D, R 
HUBER + SUHNER AG 
HUBER + SUHNER INC. 
INMET CORP. 
KDI/TRIANGLE ELECTRONICS, INC. 
KINTRONIC LABORATORIES - D 
LECTRONIC RESEARCH LABS 
LORAL MICROWAVE/WAVECOM 
LUCAS WEINSCHEL 
M/A-COM INC., ANTENNA AND CABLE DIVISION 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD - R 
MBF MICROWAVE, INC 
MCH ASSOCIATES 
MERRIMAC INDUSTRIES, INC. 
MICON, INC. 
MICRO COMMUNICATIONS, INC. 
MICROLAB/FXR 
MICRONETICS INC. 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE DEVICES, INC. 
MICROWAVE RESOURCES. INC. 
MIDISCO 
MIDWEST MICROWAVE INC. 
MINI-CIRCUITS 
MITEC ELECTRONICS LTD. 
NAPTECH 
NARDA MICROWAVE CORP. 
NATIONAL MAGNETICS GROUP INC. 
NORSAL INDUSTRIES INC. 
NORTH HILLS ELECTRONICS, INC. 
P&H LABORATORIES 
PASCALL MICROWAVE LIMITED - D, R 
PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH) 
PASTERNACK ENTERPRISES 
PENSTOCK INC. - D 
PREMIER MICROWAVE CORP. 
QUARTZITE PROCESSING. INC. 
R.F. TECHNOLOGIES CORPORATION 
RAYTHEON CO, MPTD 
RESIN SYSTEMS CORP. 
RF POWER COMPONENTS. INC. 
ROHDE AND SCHWARZ GMBH CO 
SAGE LABORATORIES, INC. 
SINCLAIR RADIO LABS INC 
STORM PRODUCTS CO, 

ADVANCED TECHNOLOGY GROUP 
SURPLUS SALES OF NEBRASKA 
TAUBER-DREYER CORP - D, R 
TELEWAVE INC 
TELONIC BERKELEY, INC. 
TEST EQUIPMENT CORP 
THOMSON COMPONENTS AND TUBES CORPORATION 
TONY CHAPMAN ELECTRONICS LTD 
TRAK MICROWAVE CORP. 
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RE transmission components 
TRIUTHIC, INC. 
TROMPETER ELECTRONICS 
UNITED MICROWAVE PRODUCTS, INC. 
WACOM PRODUCTS. INC. 
WAVELINE INC. 
WILTRON CO. 
XTALONIX PRODUCTS 

MULTICOUPLERS 
AIL SYSTEMS INC 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
AMERICAN MICROWAVE CORP. 
AML. INC. 
ANDREW CORP 
ANTENNA DESIGN & MANUFACTURING 
ANTENNA ENGINEERING LTD. 
ANTENNA SPECIALISTS. 

A MEMBER OF THE ALLEN TELECOM GROUP 
ANTHONY RF PRODUCTS. INC. 
APPLIED SPECIALTIES. INC. 
ASTRON CORPORATION 
BRENNAN ASSOCIATES - R 
CAPTEL ANTENNA SYSTEMS. INC. - D, R 
COM DEV 
DAJEM TECHNOLOGY CO. 
DATRON/TRANSCO INC. 
DECIBEL PRODUCTS 
DIELECTRIC COMMUNICATIONS 
DURA ELECTRONIC SALES - R 
EASTERN MICROWAVE CORP. 
ELCOM SYSTEMS INC. 
ELISRA ELECTRONIC SYSTEMS LTD. 
EMHISER RESEARCH INC. 
EXIMIN TRADING CO.. INC. 
F S Y MICROWAVE INC. 
GAMMA-F CORP. 
HD COMMUNICATIONS - D, R 
INTERAD LTD 
JHP INDUSTRIAL 
K & L MICROWAVE. INC 
KDI/TRIANGLE ELECTRONICS. INC. 
LECTRONIC RESEARCH LABS 
LOCUS INC 
LORAL MICROWAVE/WAVECOM 
LUCAS EPSCO INC 
M/A-COM GOVERNMENT PRODUCTS, INC. 
M/A-COM INC.. ANTENNA AND CABLE DIVISION 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MATRIX SYSTEMS CORP. 
MCH ASSOCIATES 
MERRIMAC INDUSTRIES. INC. 
MICRO COMMUNICATIONS. INC. 
MICROLAB/FXR 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE RESOURCES. INC 
MIDWEST MICROWAVE INC. 
MINI-CIRCUITS 
MITEC ELECTRONICS LTD. 
NAPTECH 
NARDA MICROWAVE CORP. 
NORSAL INDUSTRIES INC 
OAKBURY COMPONENTS LTD. 
P.G. ELECTRONICS LTD. 
PASSIVE POWER PRODUCTS 
PENSTOCK INC. D 
PREMIER MICROWAVE CORP. 
REMEC 
ROHDE AND SCHWARZ GMBH CO 
RS MICROWAVE CO. 
S T. RESEARCH CORP. 
SHOKAI FAR EAST LTD. 
SIGNAL MANAGEMENT LTD. 
SINCLAIR RADIO LABS INC. 
ST OLEKTRON CORP 
ST OLEKTRON SYSTEMS 
TAUBER-DREYER CORP. - D, R 
TELE-TECH CORP. 
TELEWAVE INC 
TRM INC. 
VORTEX MICROWAVE CORP. 
WACOM PRODUCTS. INC. 
WERLATONE, INC. 
WI-COMM ELECTRONICS INC. 
WIDE BAND ENGINEERING CO. INC. 
XETRON CORP 

MULTIPLEXERS/ 
DIPLEXERS 

AIL SYSTEMS INC. 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
ALPHA COMPONENTS. INC. 
ANGHEL LABORATORIES. 

A DIV. OF RADIATION SYSTEMS INC. 
ANTENNA DESIGN & MANUFACTURING 
ANTENNA ENGINEERING LTD. 
ANTENNA SPECIALISTS. 

A MEMBER OF THE ALLEN TELECOM GROUP 
ANTENNA TECHNOLOGY - D. R 
ANTHONY RF PRODUCTS. INC. 
AYDIN VECTOR DIV. 
BRENNAN ASSOCIATES - R 
BROADBAND COMMUNICATIONS PRODUCTS. INC. 
CAPTEL ANTENNA SYSTEMS, INC. - D, R 
COM DEV 
COMMUNICATIONS & ENERGY CORPORATION 
DADEN ASSOCIATES. INC. 
DAJEM TECHNOLOGY CO. 
DATRON/TRANSCO INC 
DECIBEL PRODUCTS 
DELTA MICROWAVE INC. 
DIELECTRIC COMMUNICATIONS 
DURA ELECTRONIC SALES - R 
DYMA ENGINEERING 
DYNATECH MICROWAVE TECHNOLOGY. INC. 
EAGLE WICHITA 
EASTERN MICROWAVE CORP. 
EASTERN MULTIPLEXERS, INC 
ELISRA ELECTRONIC SYSTEMS LTD. 
EON INSTRUMENTATION, INC. 
EXIMIN TRADING CO., INC. 
F S Y MICROWAVE INC. 
GAMMA-F CORP 
HD COMMUNICATIONS - D. R 
HOWELL LABORATORIES, INC. 
HUBER + SUHNER AG 
HUBER + SUHNER INC. 
INMAC 
INTEGRATED MICROWAVE CORPORATION 
JHP INDUSTRIAL 
K & L MICROWAVE, INC. 
KAPTRON INC. 
KINTRONIC LABORATORIES - D 
KW MICROWAVE CORPORATION 
LARK ENGINEERING CO., DIV. OF BAIER & BAIER INC. 
LECTRONIC RESEARCH LABS 
LORAL MICROWAVE/WAVECOM 
LUCAS EPSCO INC. 
M/A-COM INC., ANTENNA AND CABLE DIVISION 
MARLOW ELECTRONICS LTD. - R 
MATRIX SYSTEMS CORP. 
MAXIM INTEGRATED PRODUCTS 
MCH ASSOCIATES 
MERRIMAC INDUSTRIES, INC. 
MICRO COMMUNICATIONS. INC. 
MICROLAB/FXR 
MICROWAVE COMMUNICATIONS LABS 
MITEC ELECTRONICS LTD. 
MURATA ERIE NORTH AMERICA 
NAPTECH 
NARDA MICROWAVE CORP. 
NORSAL INDUSTRIES INC. 
NORTH HILLS ELECTRONICS, INC. 
OAKBURY COMPONENTS LTD. 
P&H LABORATORIES 
PASCALL MICROWAVE LIMITED - D, R 
PASSIVE MICROWAVE TECHNOLOGY, INC. (PAMTECH) 
PASSIVE POWER PRODUCTS 
PENSTOCK INC. D 
PREMIER MICROWAVE CORP. 
R.F. TECHNOLOGIES CORPORATION 
RACOM CORP. 
RADIAN TECHNOLOGY. INC. 
REACTEL, INC. 
REMEC 
RLC ELECTRONICS. INC. 
RS MICROWAVE CO. 
SALISBURY ENGINEERING INC. 
SIERRA MICROWAVE TECHNOLOGY 
SILICONIX, INC. 
ST MICROWAVE CORP.. ARIZONA OPERATIONS 
ST MICROWAVE CORP.. CALIFORNIA OPERATIONS 
TAUBER-DREYER CORP - D. R 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 

TELEPLEX INC. (ALFORD DIV.) 
TELEWAVE INC. 
TELONIC BERKELEY, INC. 
TTE INC. 
VENTRONIC 
VIEWSONICS 
VORTEX MICROWAVE CORP. 
WACOM PRODUCTS. INC. 
WAVELINE INC. 
WESTERN MICROWAVE INC. 
WIDE BAND ENGINEERING CO. INC. 
XETRON CORP. 

PHASE SHIFTERS 
ACCUTEST INSTRUMENTS INC. 
AEROWAVE INC. 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
ALPHA INDUSTRIES, INC. 
ANGHEL LABORATORIES, 

A DIV. OF RADIATION SYSTEMS INC. 
BISHOP INSTRUMENTS 
BRENNAN ASSOCIATES - R 
CAPTEL ANTENNA SYSTEMS, INC. - D, R 
COM DEV 
COMMUNICATIONS & ENERGY CORPORATION 
COMPONENT DISTRIBUTORS. INC. - D 
CONNECTING DEVICES, INC 
CONTINENTAL MICROWAVE TECHNOLOGY INC. 
CUSTOM MICROWAVE COMPONENTS 
DAICO INDUSTRIES 
DAJEM TECHNOLOGY CO. 
DATRON/TRANSCO INC. 
DIELECTRIC COMMUNICATIONS 
DURA ELECTRONIC SALES - R 
EASTERN MICROWAVE CORP. 
ELISRA ELECTRONIC SYSTEMS LTD. 
EXIMIN TRADING CO., INC. 
FARADAY TECHNOLOGY LTD. 
FLEXCO MICROWAVE, INC. 
GENERAL MICROWAVE CORP. 
HOWELL LABORATORIES. INC. 
I T S ELECTRONICS INC. 
KDI/TRIANGLE ELECTRONICS. INC. 
LECTRONIC RESEARCH LABS 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUCAS EPSCO INC 
LUCAS WEINSCHEL 
M/A-COM INC., ANTENNA AND CABLE DIVISION 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MCH ASSOCIATES 
MERRIMAC INDUSTRIES. INC. 
MICRO COMMUNICATIONS. INC. 
MICROLAB/FXR 
MICROSIGNALS. INC. 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE RESOURCES. INC. 
MIDWEST MICROWAVE INC. 
MINI-CIRCUITS 
MITEC ELECTRONICS LTD. 
NAPTECH 
NORSAL INDUSTRIES INC 
ORION ALPHA CORPORATION 
P&H LABORATORIES 
PASCALL MICROWAVE LIMITED - D, R 
PASTERNACK ENTERPRISES 
PENSTOCK INC. D 
PREMIER MICROWAVE CORP. 
PULSAR MICROWAVE CORP 
R.F. TECHNOLOGIES CORPORATION 
RAYTHEON CO . MPTD 
REMEC 
RICHARDSON ELECTRONICS. LTD. - D 
ROBINSON LABS - R 
SAGE LABORATORIES, INC. 
SENAH - R 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP. 
TAUBER-DREYER CORP. - D, R 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TELEDYNE RYAN ELECTRONICS 
TEST EQUIPMENT CORP 
TOKO AMERICA. INC. 
TRM INC. 
ULTRACAST. INC. 
VENTRONICS MICROWAVE CORP. 
WAVELINE INC. 
WERLATONE, INC. 
XTALONIX PRODUCTS 
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POWER DIVIDERS/ 
COMBINERS 

ACCUTEST INSTRUMENTS INC. 
AEROWAVE INC. 
AIL SYSTEMS INC. 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
AKON 
ALAN INDUSTRIES. INC. 
ALPHA INDUSTRIES, INC. 
AMERICAN MICROWAVE CORP 
AMPLIFIER RESEARCH 
ANAREN MICROWAVE INC. 
ANDREW CORP. 
ANGHEL LABORATORIES, 

A DIV. OF RADIATION SYSTEMS INC. 
ANTENNA DESIGN & MANUFACTURING 
ANTENNA ENGINEERING LTD. 
ANTENNA SPECIALISTS, 

A MEMBER OF THE ALLEN TELECOM GROUP 
ANTHONY RF PRODUCTS, INC. 
APPLIED SPECIALTIES, INC. 
APPLIED SPECIALTIES, INC. - D 
AVCOM OF VIRGINIA 
AVIANKA, INC. 
AVTECH ELECTROSYSTEMS LTD. 
BARTH ELECTRONICS, INC. 
BISHOP INSTRUMENTS 
BRENNAN ASSOCIATES - R 
CAPTEL ANTENNA SYSTEMS, INC. - D, R 
CELWAVE, 

A DIVISION OF RADIO FREQUENCY SYSTEMS INC. 
COAXIAL COMPONENTS CORP. 
COM DEV 
COMDEL 
COMMUNICATIONS & ENERGY CORPORATION 
COMPONENT DISTRIBUTORS. INC. - D 
CONTINENTAL MICROWAVE TECHNOLOGY INC. 
CUSHCRAFT CORP. 
CUSTOM MICROWAVE COMPONENTS 
DAJEM TECHNOLOGY CO. 
DATRON/TRANSCO INC. 
DECIBEL PRODUCTS 
DIELECTRIC COMMUNICATIONS 
DURA ELECTRONIC SALES - R 
DYMA ENGINEERING 
DYNATECH MICROWAVE TECHNOLOGY, INC. 
EAGLE WICHITA 
EASTERN MICROWAVE CORP. 
ELCOM SYSTEMS INC. 
ELISRA ELECTRONIC SYSTEMS LTD. 
ESCO ASSOCIATES 
EXIMIN TRADING CO., INC. 
FIRST SOURCE INC. - D, R 
FLAM & RUSSELL. INC. 
FLEXCO MICROWAVE, INC. 
GAMMA-F CORP. 
HD COMMUNICATIONS - D, R 
HEWLETT-PACKARD CO. 
HOWELL LABORATORIES. INC. 
HUBER + SUHNER AG 
HUBER + SUHNER INC. 
I T S ELECTRONICS INC. 
INMET CORP. 
INTEGRATED MICROWAVE CORPORATION 
JFW INDUSTRIES. INC. 
JHP INDUSTRIAL 
KDI/TRIANGLE ELECTRONICS. INC. 
KINTRONIC LABORATORIES - D 
KRYTAR 
LECTRONIC RESEARCH LABS 
LORAL MICROWAVE/WAVECOM 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUCAS EPSCO INC. 
LUCAS WEINSCHEL 
M/A-COM INC., ANTENNA AND CABLE DIVISION 
M/A-COM MICROELECTRONICS DIVISION 
MAC TECHNOLOGIES 
MARLOW ELECTRONICS LTD. - R 
MATRIX SYSTEMS CORP. 
MBF MICROWAVE, INC. 
MCH ASSOCIATES 
MERRIMAC INDUSTRIES, INC. 
MICON, INC. 
MICRO COMMUNICATIONS, INC 
MICROSIGNALS. INC. 
MICROWAVE COMMUNICATIONS LABS 
MIDISCO 
MIDWEST MICROWAVE INC. 

MILLITECH CORP. 
MINI-CIRCUITS 
MITEC ELECTRONICS LTD. 
NAPTECH 
NARDA MICROWAVE CORP. 
NATIONAL COMMUNICATIONS ELECTRONICS, INC. 
NORSAL INDUSTRIES INC. 
NORTH HILLS ELECTRONICS, INC. 
ORION ALPHA CORPORATION 
PASCALL MICROWAVE LIMITED - D, R 
PASSIVE POWER PRODUCTS 
PASTERNACK ENTERPRISES 
PENNY TECHNOLOGIES, INC. 
PENSTOCK INC. D 
PICO PRODUCTS, INC. 
POLY-CIRCUITS INC. 
PREMIER MICROWAVE CORP. 
R.F. TECHNOLOGIES CORPORATION 
RAYTHEON CO.. MPTD 
RDL, INC. 
REACTEL, INC. 
REMEC 
RF POWER COMPONENTS, INC. 
RF POWER SYSTEMS 
RF PRIME, INC. 
RICHARDSON ELECTRONICS, LTD. - D 
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. 
SIGNAL MANAGEMENT LTD. 
SINCLAIR RADIO LABS INC. 
ST OLEKTRON CORP. 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP. 
TAUBER-DREYER CORP. - D, R 
TELE-TECH CORP. 
TELEDYNE RYAN ELECTRONICS 
TELEPLEX INC. (ALFORD DIV.) 
TELEWAVE INC. 
TEST EQUIPMENT CORP. 
TOKO AMERICA, INC. 
TONY CHAPMAN ELECTRONICS LTD. 
TRIQUINT SEMICONDUCTOR INC. 
TRM INC. 
ULTRA LASERTECH INC. 
ULTRACAST, INC. 
VENTRONICS MICROWAVE CORP. 
VIEWSONICS 
WACOM PRODUCTS, INC. 
WAVELINE INC. 
WERLATONE, INC. 
WI-COMM ELECTRONICS INC. 
WIDE BAND ENGINEERING CO. INC. 

INMARK CORPORATION 
ITT COMPONENTS 
JOSLYN JENNINGS CORPORATION 
K & L MICROWAVE, INC. 
KILOVAC CORP. 
KOLINKER INDUSTRIAL EQUIP. LTD. 
MAGNECRAFT ELECTRIC CO. 
MATRIX SYSTEMS CORP. 
MBF MICROWAVE, INC. 
MICRONETICS INC. 
MIDISCO 
MOUSER ELECTRONICS - D 
NEC ELECTRONICS, INC. 
OHMITE MANUFACTURING CO., INC. - D, R 
OMRON ELECTRONICS. INC. 
ROSS ENGINEERING CORP. 
SAGE LABORATORIES, INC. 
SHOKAI FAR EAST LTD. 
SIGNAL MANAGEMENT LTD. 
SURPLUS SALES OF NEBRASKA 
TELEDYNE MICROWAVE 
TELEDYNE RELAYS 

MULTIPOLE 
AROMAT CORP. 
ARROWSMITH SHELBURNE INC. 

(Formerly Joslyn Defense Systems) 
CARDINAL CONTROL CO. INC. 
COMMUNICATION CONCEPTS, INC. 
COMMUNICATIONS INSTRUMENTS INC. (CH) 
COMPONENT DISTRIBUTORS. INC. - D 
CORNELL DUBILIER - D, R 
COTO WABASH 
DAICO INDUSTRIES 
DIGI-KEY - D 
DURA ELECTRONIC SALES - R 
HAMLIN INC. 
ITT COMPONENTS 
K & L MICROWAVE. INC. 
KILOVAC CORP. 
MAGNECRAFT ELECTRIC CO. 
MBF MICROWAVE. INC. 
NEC ELECTRONICS. INC. 
OMRON ELECTRONICS. INC. 
ROSS ENGINEERING CORP. 
SAGE LABORATORIES, INC. 
SHOKAI FAR EAST LTD. 
SIGNAL MANAGEMENT LTD. 
STANDEX ELECTRONICS 
SURPLUS SALES OF NEBRASKA 
TELEDYNE RELAYS 
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RELAYS 
VACUUM 

EEV INC. 
FUSION ELECTRONICS, INC. 
HAMLIN INC. 
JOSLYN JENNINGS CORPORATION 
KILOVAC CORP. 
RICHARDSON ELECTRONICS, LTD. - D 
ROSS ENGINEERING CORP 
SHOKAI FAR EAST LTD. 
SURCOM ASSOCIATES, INC. 
SURPLUS SALES OF NEBRASKA 
SVETLANA ELECTRON DEVICES, INC. 

MECHANICAL 

ALAUN ENGINEERING 
AROMAT CORP. 
ARROWSMITH SHELBURNE INC. 
CARDINAL CONTROL CO. INC. 
COMMUNICATIONS INSTRUMENTS INC. (CH) 
COMPONENT DISTRIBUTORS. INC. - D 
CORNELL DUBILIER - D, R 
COTO WABASH 
DAICO INDUSTRIES 
DIGI-KEY - D 
DURA ELECTRONIC SALES - R 
ELECTROSWITCH CORP. 

SOLID STATE 

A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD. 
AROMAT CORP. 
ARROWSMITH SHELBURNE INC. 
CARDINAL CONTROL CO. INC. 
COMPONENT DISTRIBUTORS, INC. - D 
COTO WABASH 
DIGI-KEY - D 
DURA ELECTRONIC SALES - R 
ESCO ASSOCIATES 
FUSION ELECTRONICS. INC. 
GRAYHILL INC. 
INMARK CORPORATION 
ITT COMPONENTS 
MAGNECRAFT ELECTRIC CO. 
MATRIX SYSTEMS CORP. 
MBF MICROWAVE. INC. 
MICRONETICS INC. 
MICROWAVE COMMUNICATIONS LABS 
MIDISCO 
MOUSER ELECTRONICS - D 
NEC ELECTRONICS. INC. 
OHMITE MANUFACTURING CO., INC. - D, R 
OMRON ELECTRONICS, INC. 
REL LABS, INC. 
RICHARDSON ELECTRONICS, LTD. - D 
SHOKAI FAR EAST LTD. 
SIGNAL MANAGEMENT LTD. 
SILICONIX, INC. 
SURPLUS SALES OF NEBRASKA 
TELEDYNE MICROELECTRONICS 

RF CONNECTORS 
ACCUTEST INSTRUMENTS INC. 
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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. 
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RF transmission components 
ALPHA PRODUCTS INC. 
ALPHA WIRE CORPORATION 
AMP INC. 
AMPHENOL RF/MICROWAVE OPERATIONS 
ANDREW CORP. 
ANRITSU WILTRON CO. 
ANTENNA SPECIALISTS, 

A MEMBER OF THE ALLEN TELECOM GROUP 
APPLIED ENGINEERING PRODUCTS 
APPLIED SPECIALTIES. INC. - D 
ASSOCIATED REPRESENTATIVES CO. - D 
ASTROLAB. INC. 
AUTOMATIC CONNECTOR INC. 
AVA ELECTRONICS CORP. 
AVIEL ELECTRONICS 
BI-TRONICS, INC. 
BIRD ELECTRONIC CORP. 
BRENNAN ASSOCIATES - R 
C.E. PRECISION ASSEMBLIES 
C/G ASSOCIATES, INC. - R 
CABLEWAVE SYSTEMS, 

DIVISION OF RADIO FREQUENCY SYSTEMS, INC. 
CAPTEL ANTENNA SYSTEMS. INC. - D, R 
CERAMASEAL 
COAXIAL COMPONENTS CORP. 
COAXIAL CONNECTORS INC. 
COMMUNICATION CONCEPTS, INC. 
COMPAC DEVELOPMENT CORP. 
COMPONENT DISTRIBUTORS. INC. - D 
CONCORD ELECTRONICS CORP. 
CONNECTING DEVICES, INC. 
CONNECTRONICS INC. 
CORCOM, INC. 
CUSHCRAFT CORP. 
DECIBEL PRODUCTS 
DELTA ELECTRONICS MANUFACTURING CORP. 
DETORONICS CORP 
DIELECTRIC COMMUNICATIONS 
DYNAWAVE INCORPORATED 
EF JOHNSON 
ELASTOMERIC TECHNOLOGIES. INC. 
ELECTRO COM - R 
EMC TECHNOLOGY. INC. 
FIRST SOURCE INC. - D. R 
FISCHER CONNECTORS, INC. 
FREQUENCY ELECTRONICS 
FUSION ELECTRONICS. INC. 
G & H TECHNOLOGY INC. 
GILBERT ENGINEERING 
GLASSEAL PRODUCTS. INC. 
HOWELL LABORATORIES, INC. 
HUBER + SUHNER AG 
HUBER + SUHNER INC. 
ITT CANNON/SEALECTRO 
ITT POMONA ELECTRONICS 
KAMAN INSTRUMENTATION CORP. 
KINGS ELECTRONICS CO. INC. 
KINTRONIC LABORATORIES - D 
LECTRONIC RESEARCH LABS 
LEMO RF INC. 
LUCAS WEINSCHEL 
M/A-COM INC., ANTENNA AND CABLE DIVISION 
M/A-COM INTERCONNECT PRODUCTS DIVISION 
MALCO. MICRODOT INC., 

INTERCONNECT SYSTEMS DIV. 
MANHATTAN ELEC. CABLE CORP. 
MAURY MICROWAVE CORP. 
MBF MICROWAVE. INC. 
MICRO COMMUNICATIONS. INC. 
MICROTECH. INC. 
MICROWAVE COMMUNICATIONS LABS 
MIDISCO 
MIDWEST MICROWAVE INC. 
MOLEX INC. 
MURATA ERIE NORTH AMERICA 
N.T.T. INC./H.H. SMITH 
NEMAL ELECTRONICS INTERNATIONAL 
OAKBURY COMPONENTS LTD. 
PALCO CONNECTOR INC. 
PASCALL MICROWAVE LIMITED - D. R 
PASTERNACK ENTERPRISES 
PENSTOCK INC. - D 
PHOENIX COMPANY OF CHICAGO. THE 
PICO PRODUCTS. INC. 
POWER DYNAMICS INC. 
PRECISION TUBE CO. INC., COAXITUBE DIV. 
QUALITY HERMETICS COMPANY 
R.F. INDUSTRIES 
RADIALL, INC. 
RELIANCE COMM/TEC 
RETCONN 
RF CONNECTORS 

RF PROTOTYPE SYSTEMS 
RICHARDSON ELECTRONICS, LTD. - D 
SEMFLEX, INC. 
SENAH - R 
SIEMENS COMPONENTS INC., 

SPECIAL PRODUCTS DIV. 
SOLITRON/VECTOR MICROWAVE PRODUCTS, INC. 
SOUTHWEST MICROWAVE, INC. 
SPECIALTY CONNECTOR CO. INC. 
SPECTRUM CONTROL, INC. 
STETCO, INC. 
STORM PRODUCTS CO., 

ADVANCED TECHNOLOGY GROUP 
SUNBANK ELECTRONICS 
SURPLUS SALES OF NEBRASKA 
TELEPLEX INC. (ALFORD DIV.) 
TELEWAVE INC. 
TEST EQUIPMENT CORP. 
TONY CHAPMAN ELECTRONICS LTD. 
TROMPETER ELECTRONICS 
TRU-CONNECTOR CORP. 
UNITED MICROWAVE PRODUCTS, INC. 
VIEWSONICS 
W.L. GORE & ASSOCIATES, INC. 
WHITTAKER ELECTRONIC RESOURCES - D 
WILTRON CO. 

SWITCHES 
ELECTROMECHANICAL 

ACCUTEST INSTRUMENTS INC. 
AEROWAVE INC. 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
ALPHA PRODUCTS INC. 
APPLIED SPECIALTIES, INC. - D 
ARCOLECTRIC CORP. 
AROMAT CORP 
ARROWSMITH SHELBURNE INC. 

(Formerly Joslyn Defense Systems) 
AUTOMATIC CONNECTOR INC. 
BARKER & WILLIAMSON 
BIRD ELECTRONIC CORP. 
BRENNAN ASSOCIATES - R 
CHERRY ELECTRICAL PRODUCTS 
COM DEV 
COMPAC DEVELOPMENT CORP. 
COMPONENT DISTRIBUTORS, INC. - D 
CTS CORP. 
CYTEC CORP. 
DAICO INDUSTRIES 
DATRON/TRANSCO INC. 
DB PRODUCTS INC. 
DIELECTRIC COMMUNICATIONS 
DIGI-KEY - D 
DOW-KEY MICROWAVE CORP. 
DURA ELECTRONIC SALES - R 
DYNATECH MICROWAVE TECHNOLOGY, INC. 
EASTERN MICROWAVE CORP. 
ELECTRO-MECH COMPONENTS, INC. 
ELECTROSWITCH CORP. 
FOTOFABRICATION CORP. 
GRAYHILL INC. 
HD COMMUNICATIONS - D, R 
HEWLETT-PACKARD CO. 
HOKURIKU USA LTD. 
ITW SWITCHES 
JFW INDUSTRIES, INC. 
JOSEPH ELECTRONICS INC. 
JOSLYN JENNINGS CORPORATION 
K & L MICROWAVE. INC. 
K C K AMERICA INC./ MITSUBISHI 
KILOVAC CORP. 
KINTRONIC LABORATORIES - D 
LECTRONIC RESEARCH LABS 
LORAL MICROWAVE/WAVECOM 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
LUCAS EPSCO INC. 
LUCAS LEDEX INC. 
LUCAS WEINSCHEL 
M/A-COM MICROELECTRONICS DIVISION 
MATRIX SYSTEMS CORP. 
MBF MICROWAVE, INC. 
MICROLAB/FXR 
MICRONETICS INC. 
MICROWAVE COMMUNICATIONS LABS 
MIDISCO 
MOUSER ELECTRONICS - D 
MYKROY/MYCALEX CERAMICS 
NAMCO CONTROLS CORP. 
NARDA MICROWAVE CORP. 

NEC ELECTRONICS, INC. 
OMRON ELECTRONICS. INC. 
P.G. ELECTRONICS LTD. 
PANASONIC INDUSTRIAL CO. 
PASSIVE POWER PRODUCTS 
PENSTOCK INC. D 
PICO PRODUCTS. INC. 
POWER DYNAMICS INC. 
PRECISION FILTERS INC. 
R.F. TECHNOLOGIES CORPORATION 
RLC ELECTRONICS. INC. 
ROSS ENGINEERING CORP. 
SAGE LABORATORIES. INC. 
SEACOR, INC 
SECTOR MICROWAVE IND. INC. 
SHOGYO INTL CORP 
SHOKAI FAR EAST LTD. 
SIEMENS COMPONENTS INC.. 

SPECIAL PRODUCTS DIV 
SIGNAL MANAGEMENT LTD. 
SIGNAL SWITCH CO. 
ST OLEKTRON SYSTEMS 
STANDEX ELECTRONICS 
STETCO, INC. 
SURPLUS SALES OF NEBRASKA 
TELEDYNE MICROWAVE 
TONY CHAPMAN ELECTRONICS LTD. 
TRILITHIC, INC. 
UNADILLA 
VIEWSONICS 
WAVELINE INC. 
WI-COMM ELECTRONICS INC. 
WILBRECHT ELECTRONICS 

SOLID STATE 

ACCUTEST INSTRUMENTS INC. 
AEL DEFENSE CORP. 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
ALPHA INDUSTRIES, INC. 
AMERICAN MICROWAVE CORP. 
AMPLIFONIX, INC. 
ANGHEL LABORATORIES, 

A DIV. OF RADIATION SYSTEMS INC. 
APPLIED SPECIALTIES. INC. - D 
AVANTEK, INC. 
BRENNAN ASSOCIATES - R 
CAMBRIDGE AEROFLO INC. 
CASTLE MICROWAVE 
CELWAVE. 

A DIVISION OF RADIO FREQUENCY SYSTEMS INC. 
CHERRY ELECTRICAL PRODUCTS 
COAXIAL DYNAMICS, INC. 
COMPONENT DISTRIBUTORS, INC. - D 
CUSTOM MICROWAVE COMPONENTS 
DAICO INDUSTRIES 
DAJEM TECHNOLOGY CO. 
DIGI-KEY - D 
DURA ELECTRONIC SALES - R 
ECM DEVICES 
ELISRA ELECTRONIC SYSTEMS LTD. 
ENON MICROWAVE INC. 
ESCO ASSOCIATES 
EXIMIN TRADING CO., INC. 
FIRST SOURCE INC. - D, R 
FLEXCO MICROWAVE, INC. 
GEC-MARCONI MATERIALS TECHNOLOGY, LTD. 
GENERAL MICROWAVE CORP. 
GENNUM CORPORATION 
GRAYHILL INC. 
HD COMMUNICATIONS - D, R 
HEROTEK INC. 
HYBRID-TEK, INC. 
I T S ELECTRONICS INC. 
IMPELLIMAX 
INNOWAVE 
ITT DEFENSE & ELECTRONICS, 

GALLIUM ARSENIDE TECHNOLOGY CENTE 
ITW SWITCHES 
JFW INDUSTRIES, INC. 
JOSEPH ELECTRONICS INC. 
KDI/TRIANGLE ELECTRONICS, INC. 
LECTRONIC RESEARCH LABS 
LINEAR TECHNOLOGY CORP 
LORCH ELECTRONICS DIV. OF VERNITRON CORP. 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MATRIX SYSTEMS CORP 
MAXIM INTEGRATED PRODUCTS 
MBF MICROWAVE. INC. 
MERRIMAC INDUSTRIES. INC. 
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RE transmission components 
METELICS CORP. 
MICRO PRECISION TECH. INC. 
MICRONETICS INC. 
MICROWAVE COMMUNICATIONS LABS 
MID-ATLANTIC RF SYSTEMS. INC. 
MIDISCO 
MILLITECH CORP. 
MINI-CIRCUITS 
MITEQ, INC. 
NAMCO CONTROLS CORP. 
NARDA MICROWAVE CORP. 
NORSAL INDUSTRIES INC. 
OAKBURY COMPONENTS LTD. 
OPTIMAX, INC 
ORION ALPHA CORPORATION 
P&H LABORATORIES 
PACIFIC MONOLITHICS 
PASCALL MICROWAVE LIMITED - D, R 
PASTERNACK ENTERPRISES 
PENSTOCK INC. - D 
PICO PRODUCTS. INC. 
PRECISION FILTERS INC. 
PULSAR MICROWAVE CORP. 
QUALITY SEMICONDUCTOR 
RACOM CORP. 
RAYTHEON CO., MPTD 
REL LABS. INC. 
REMEC 
RLC ELECTRONICS. INC. 
ROBINSON LABS - R 
ROHM CORPORATION - D, R 
SALISBURY ENGINEERING INC. 
SENAH - R 
SHASON MICROWAVE CORP. 
SHOKAI FAR EAST LTD 
SIERRA MICROWAVE TECHNOLOGY 
SIGNAL MANAGEMENT LTD. 
SIGNAL SWITCH CO. 
SILICONIX. INC. 
ST MICROWAVE CORP., CALIFORNIA OPERATIONS 
ST OLEKTRON CORP. 
ST OLEKTRON SYSTEMS 
SURPLUS SALES OF NEBRASKA 
SYNERGY MICROWAVE CORP. 
TAUBER-DREYER CORP. - D, R 
TEKTRON MICRO ELECTRONICS INC. 
TELE-TECH CORP. 
TELEDYNE MICROELECTRONICS 
TONY CHAPMAN ELECTRONICS LTD. 
TRIQUINT SEMICONDUCTOR INC. 
VARI-L COMPANY. INC. 
VENTRONICS MICROWAVE CORP. 
VIEWSONICS 
VORTEX MICROWAVE CORP. 
WATKINS-JOHNSON CO. 
WAVELINE INC. 
WIDE BAND ENGINEERING CO. INC. 

TERMINATIONS 
3M CO./ELECTRONIC PRODUCTS DIVISION 
ACCUTEST INSTRUMENTS INC. 
AEROWAVE INC. 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
ALAN INDUSTRIES. INC 

AMP INC. 
AMPHENOL RF/MICROWAVE OPERATIONS 
ANRITSU WILTRON CO 
APPLIED SPECIALTIES. INC. - D 
AUTOMATIC CONNECTOR INC. 
AVA ELECTRONICS CORP. 
AVIEL ELECTRONICS 
BARTH ELECTRONICS. INC. 
BI-TRONICS, INC. 
BIRD ELECTRONIC CORP. 
BRENNAN ASSOCIATES - R 
COAXIAL COMPONENTS CORP. 
COAXIAL DYNAMICS. INC. 
COM DEV 
COMMUNICATIONS & ENERGY CORPORATION 
COMPONENT DISTRIBUTORS. INC. - D 
DAJEM TECHNOLOGY CO. 
DECIBEL PRODUCTS 
DIELECTRIC COMMUNICATIONS 
DIELECTRIC SCIENCES 
DURA ELECTRONIC SALES - R 
EASTERN MICROWAVE CORP. 
ELCOM SYSTEMS INC. 
ELISRA ELECTRONIC SYSTEMS LTD. 
EMC TECHNOLOGY, INC. 
EXIMIN TRADING CO., INC. 
FERRITE COMPONENTS. INC. 
FIRST SOURCE INC. - D. R 
FLORIDA RF LABS. INC. 
GAMMA-F CORP. 
GILBERT ENGINEERING 
HD COMMUNICATIONS - D. R 
HEWLETT-PACKARD CO. 
HUBER + SUHNER AG 
INMET CORP 
ISOLATION DESIGN 
ITT POMONA ELECTRONICS 
JFW INDUSTRIES. INC. 
KDI/TRIANGLE ELECTRONICS, INC. 
KRYTAR 
LECTRONIC RESEARCH LABS 
LEMO RF INC. 
LUCAS WEINSCHEL 
M/A-COM MICROELECTRONICS DIVISION 
MARLOW ELECTRONICS LTD. - R 
MAURY MICROWAVE CORP. 
MBF MICROWAVE. INC. 
MERRIMAC INDUSTRIES. INC. 
MICON. INC. 
MICROLAB/FXR 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE DEVICES. INC. 
MICROWAVE RESOURCES. INC. 
MIDISCO 
MIDWEST MICROWAVE INC. 
MINI-CIRCUITS 
MINI-SYSTEMS. INC. 
MITEC ELECTRONICS LTD. 
NARDA MICROWAVE CORP. 
NATIONAL MAGNETICS GROUP INC. 
NEMAL ELECTRONICS INTERNATIONAL 
NORSAL INDUSTRIES INC. 
P&H LABORATORIES 
PASCALL MICROWAVE LIMITED - D, R 
PASTERNACK ENTERPRISES 
PENSTOCK INC. - D 

PICO PRODUCTS, INC. 
PROBE MASTER 
QUALITY SEMICONDUCTOR 
R.F. TECHNOLOGIES CORPORATION 
RAYTHEON CO.. MPTD 
RESIN SYSTEMS CORP. 
RF POWER COMPONENTS. INC. 
RICHARDSON ELECTRONICS. LTD. - D 
RLC ELECTRONICS, INC. 
ROHDE AND SCHWARZ GMBH CO 
SAGE LABORATORIES. INC. 
SENAH - R 
SIGNAL MANAGEMENT LTD. 
SOLITRON/VECTOR MICROWAVE PRODUCTS, INC. 
SPECIALTY CONNECTOR CO. INC. 
SURPLUS SALES OF NEBRASKA 
TELONIC BERKELEY, INC. 
TEST EQUIPMENT CORP 
TEST PROBES, INC. 
TONY CHAPMAN ELECTRONICS LTD. 
TRILITHIC, INC. 
TROMPETER ELECTRONICS 
UNITED MICROWAVE PRODUCTS. INC. 
UTE MICROWAVE. INC. 
VIEWSONICS 
WAGO CORP 
WAVELINE INC. 
WIDE BAND ENGINEERING CO. INC. 
WILTRON CO. 

TUNERS 
ACCUTEST INSTRUMENTS INC. 
AEL DEFENSE CORP. 
AEROWAVE INC. 
AIL SYSTEMS INC. 
AIRTRON CORP. 
BRENNAN ASSOCIATES - R 
COAXIAL COMPONENTS CORP. 
DAJEM TECHNOLOGY CO. 
DIELECTRIC COMMUNICATIONS 
EAGLE WICHITA 
FERRETEC. INC. 
FOCUS MICROWAVES INC. 
HOWELL LABORATORIES, INC. 
KDI/TRIANGLE ELECTRONICS, INC. 
KILO TEC 
LECTRONIC RESEARCH LABS 
M/A-COM MICROELECTRONICS DIVISION 
MAURY MICROWAVE CORP. 
MICROLAB/FXR 
MIDISCO 
NATIONAL MAGNETICS GROUP INC. 
OAKBURY COMPONENTS LTD. 
PENSTOCK INC. D 
R.F. TECHNOLOGIES CORPORATION 
SALISBURY ENGINEERING INC. 
STEINBRECHER CORP. 
SURPLUS SALES OF NEBRASKA 
TEST EQUIPMENT CORP. 
TONY CHAPMAN ELECTRONICS LTD. 
VOLTRONICS 
WATKINS-JOHNSON CO. 
WAVELINE INC. 
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RF çad/çae software and systems 

1. MINI-CIRCUITS 
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RT cad/cae software and systems 
CAD/CAE 
SOFTWARE 

AND SYSTEMS 

SOFTWARE 
CIRCUIT ANALYSIS/DESIGN 

ANALOG & RF MODELS 
ANALOP ENGINEERING 
ARIZONA PACKAGING SOFTWARE 
BESSER ASSOCIATES 
BRENNAN ASSOCIATES - R 
CADENCE DESIGN SYSTEMS 
CADSHARE RESOURCES INC. 
CALIFORNIA SCIENTIFIC SOFTWARE 
COMPACT SOFTWARE. INC. 
COMTRAN INTEGRATED SOFTWARE. 

DIV. OF JENSEN TRANFORMERS. INC 
DAJEM TECHNOLOGY CO. 
DESIGN AUTOMATION. INC. 
DGS ASSOCIATES 
E.E. PUBLIC DOMAIN LIBRARY 
EAGLEWARE 
EESOF, INC. 
EXEMPLAR 
FOCUS MICROWAVES INC. 
HEWLETT-PACKARD CO. 
IKOS SYSTEMS INC. 
INGSOFT LIMITED 
INNOVATION FIRST 
INTERNATIONAL MICROCIRCUITS. INC. 
INTUSOFT 
KASK LABS 
KEPRO CIRCUIT SYSTEMS. INC. 
MACNEAL-SCHWENDLER CORP. 
MADE IT ASSOCIATES. INC. 
MCH ASSOCIATES 
MEDINA SOFTWARE. INC. 
META-SOFTWARE 
MICROMATH SCIENTIFIC SOFTWARE 
MICROSIM CORPORATION 
MINI-CIRCUITS 
NEDRUD DATA SYSTEMS 
NW SILICON SPECIALISTS INC. 
OMATION INC. 
PHASE THREE LOGIC INC. 
PRA INC. 
RLM RESEARCH 
SIGNATURE DESIGNS 
SILVACO INTERNATIONAL 
SOFCAD ELECTRONICS. INC. 
SOMERSOFT 
SONNET SOFTWARE 
SPEFCO SOFTWARE 
SYNETCOM DIGITAL. INC. 
TATUM LABS INC 
TELEDYNE RYAN ELECTRONICS 
THE ENGINEERS' CLUB 
THOMAS H. STANFORD ENGINEERING 
TUTSIM PRODUCTS 
VIEWLOGIC SYSTEMS INC. 
WEBB LABORATORIES 
XETRON CORP 

SYSTEM ANALYSIS/DESIGN 

APPLIED SPECTRUM RESEARCH 
ARIZONA PACKAGING SOFTWARE 
BRIAN BEEZLEY 
CADSHARE RESOURCES INC. 
CALIFORNIA SCIENTIFIC SOFTWARE 
CAPTEL ANTENNA SYSTEMS, INC. - D. R 
CEDARS SOFTWARE 
COMDISCO SYSTEMS. INC. 
COMPACT SOFTWARE. INC. 
DAJEM TECHNOLOGY CO. 
DESKIN RESEARCH GROUP 
DGS ASSOCIATES 
DOUGLAS INTEGRATED SOFTWARE 
DYNETICS INC. 
E.E. PUBLIC DOMAIN LIBRARY 
EAGLEWARE 
EESOF. INC. 
EXEMPLAR 

HAMILTON TECHNICAL SERVICES 
INGSOFT LIMITED 
INNOVATION FIRST 
INTERFERENCE CONTROL TECHNOLOGIES. INC. 
INTUSOFT 
KAJFEZ CONSULTING 
KASK LABS 
LCC INCORPORATED 
MACNEAL-SCHWENDLER CORP. 
MCH ASSOCIATES 
MICROMATH SCIENTIFIC SOFTWARE 
NW SILICON SPECIALISTS INC. 
RHS HARNTEC LTD. 
RLM RESEARCH 
SIGNATURE DESIGNS 
SILVACO INTERNATIONAL 
SOFTWRIGHT 
STRAIGHT FORWARD 
SYNETCOM DIGITAL, INC. 
TELEDYNE RYAN ELECTRONICS 
TESOFT. INC. 
THE ENGINEERS' CLUB 
TUTSIM PRODUCTS 
VIEWLOGIC SYSTEMS INC. 
WEBB LABORATORIES 
XETRON CORP. 

TRANSMISSION LINE 

AET ASSOCIATES - R 
ANALOP ENGINEERING 
ANSOFT CORP. 
ARIZONA PACKAGING SOFTWARE 
BESSER ASSOCIATES 
CADENCE DESIGN SYSTEMS 
CADSHARE RESOURCES INC. 
COMPACT SOFTWARE. INC. 
CONSULTEK SOFTWARE SYSTEMS, INC. 
DAJEM TECHNOLOGY CO. 
E.E. PUBLIC DOMAIN LIBRARY 
EAGLEWARE 
EESOF, INC. 
HEWLETT-PACKARD CO. 
INGSOFT LIMITED 
INTUSOFT 
MADE IT ASSOCIATES, INC. 
MCH ASSOCIATES 
NEDRUD DATA SYSTEMS 
NW SILICON SPECIALISTS INC. 
SMT PLUS, INC. 
SOFTWRIGHT 
SONNET SOFTWARE 
THE ENGINEERS' CLUB 
VIEWLOGIC SYSTEMS INC. 
WEBB LABORATORIES 

EMC/TEMPEST 

AEL DEFENSE CORP. 
AET ASSOCIATES - R 
ATKINSON ENGINEERING 
BRENNAN ASSOCIATES - R 
CADSHARE RESOURCES INC. 
CAPCON, INC 
CKC LABORATORIES, INC. 
DAJEM TECHNOLOGY CO. 
DOUGLAS INTEGRATED SOFTWARE 
DYNAMIC SCIENCES 
E 3 ENGINEERS INC. 
EAGLEWARE 
EESOF, INC. 
EMC CONSULTING 
EMCC 
IBEX GROUP INC. 
INSTRUMENTS FOR INDUSTRY. INC. 
INTERFERENCE CONTROL TECHNOLOGIES, INC. 
LOGIMETRICS, INC. 
MACNEAL-SCHWENDLER CORP. 
MCDONALD ASSOCIATES - R 
OPTICAL COATING LABORATORY, INC. 
SONNET SOFTWARE 
XETRON CORP. 

TIME DOMAIN ANALYSIS 

AET ASSOCIATES - R 
ANALOG & RF MODELS 
ANDERSON SYSTEMS 
ANSOFT CORP. 
CADENCE DESIGN SYSTEMS 
CALIFORNIA SCIENTIFIC SOFTWARE 
COMPACT SOFTWARE. INC. 

COMTRAN INTEGRATED SOFTWARE, 
DIV. OF JENSEN TRANFORMERS, INC 

DAJEM TECHNOLOGY CO. 
DESIGN AUTOMATION, INC. 
DYNETICS INC. 
E.E. PUBLIC DOMAIN LIBRARY 
EESOF. INC. 
FLAM & RUSSELL, INC. 
INGSOFT LIMITED 
INTERFERENCE CONTROL TECHNOLOGIES, INC. 
INTUSOFT 
MADE IT ASSOCIATES, INC. 
MCH ASSOCIATES 
MICROAMP ELECTRONICS 
MICROMATH SCIENTIFIC SOFTWARE 
NEOS TECHNOLOGIES INC. 
NW SILICON SPECIALISTS INC. 
RLM RESEARCH 
SOFCAD ELECTRONICS. INC. 
SONNET SOFTWARE 
SYNETCOM DIGITAL, INC. 
TATUM LABS INC 
TELEDYNE RYAN ELECTRONICS 
TESOFT. INC 
THE ENGINEERS’ CLUB 
TUTSIM PRODUCTS 
VIEWLOGIC SYSTEMS INC. 
WEBB LABORATORIES 
XETRON CORP 

PC BOARD DESIGN 

ANSOFT CORP. 
ARIZONA PACKAGING SOFTWARE 
ARTWORK CONVERSION SOFTWARE, INC. 
BAY TECHNOLOGY 
BISHOP INC. 
CKC LABORATORIES, INC. 
COMPACT SOFTWARE, INC. 
EAGLEWARE 
EESOF, INC. 
INGSOFT LIMITED 
INTERFERENCE CONTROL TECHNOLOGIES, INC. 
INTUSOFT 
KEPRO CIRCUIT SYSTEMS, INC. 
OMATION INC. 
SMT PLUS, INC. 
SYNETCOM DIGITAL, INC. 
THE ENGINEERS’ CLUB 
VIEWLOGIC SYSTEMS INC. 
WINTEK CORP. 
XETRON CORP. 

CIRCUIT OPTIMIZATION 

AET ASSOCIATES - R 
ANALOG & RF MODELS 
ANALOP ENGINEERING 
ARIZONA PACKAGING SOFTWARE 
BESSER ASSOCIATES 
CADENCE DESIGN SYSTEMS 
CKC LABORATORIES, INC. 
COMPACT SOFTWARE, INC. 
COMTRAN INTEGRATED SOFTWARE, 

DIV. OF JENSEN TRANFORMERS, INC 
DAJEM TECHNOLOGY CO. 
DESIGN AUTOMATION, INC. 
E.E. PUBLIC DOMAIN LIBRARY 
EAGLEWARE 
EESOF, INC. 
FOCUS MICROWAVES INC. 
HEWLETT-PACKARD CO. 
INGSOFT LIMITED 
INNOVATION FIRST 
INTUSOFT 
KASK LABS 
MADE IT ASSOCIATES, INC. 
MAURY MICROWAVE CORP. 
MCH ASSOCIATES 
MMICCAD INC. 
NEDRUD DATA SYSTEMS 
SILVACO INTERNATIONAL 
SOFCAD ELECTRONICS, INC. 
SPEFCO SOFTWARE 
SYNETCOM DIGITAL, INC. 
THE ENGINEERS' CLUB 
VIEWLOGIC SYSTEMS INC. 
WEBB LABORATORIES 
XETRON CORP. 
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RI materials & hardware 
HARDWARE 

ANALOP ENGINEERING 
AP MICROWAVE 
BISHOP INC. 
DAJEM TECHNOLOGY CO. 
GE RENTAL/LEASE 
HEWLETT-PACKARD CO. 
KASK LABS 
SIGNATURE DESIGNS 
TELEDYNE RYAN ELECTRONICS 

MATERIALS AND 
HARDWARE 
CABINETS AND 
ENCLOSURES 

A & A ENGINEERING 
AAVID ENGINEERING, INC. 
ACCUTEST INSTRUMENTS INC. 
ADVANCED MACHINING TECHNIQUES, INC. 
AIMSCO INC. - D 
AMCO ENGINEERING CO. 
APPLIED SPECIALTIES, INC. 
BRENNAN ASSOCIATES - R 
BUD INDUSTRIES 
CAMBIO INTERNATIONAL - D, R 
CANDES SYSTEMS INC. 
CAPTEL ANTENNA SYSTEMS, INC. - D, R 
COMPAC DEVELOPMENT CORP. 
COMPONENT DISTRIBUTORS. INC. - D 
DETORONICS CORP. 
DURA ELECTRONIC SALES - R 
DYMA ENGINEERING 
EAGLE MAGNETIC CO INC. 
EQUIPTO ELECTRONICS CORP. 
FILCOIL CO., INC. 
FILTRON CO. INC. 
GENISCO ELECTRONICS 
GLOBAL KITTING 
GLOBAL SPECIALTIES 
H & H TECHNOLOGIES, INC. 
HD COMMUNICATIONS - D, R 
HOFFMAN ENGINEERING CO. 
JOAQUIN MFG. CORP. 
KEYSTONE METAL PRODUCTS, INC. 
KINTRONIC LABORATORIES - D 
LECTROMAGNETICS, 

A DIVISION OF LINDGREN RF ENCLOSURES 
LMB/HEEGER, INC. 
MAGNETIC RADIATION LABORATORIES, INC. 
MARSHALL ELECTRONICS - D 
MCDONALD ASSOCIATES - R 
MICROELECTRONICS 
MICROELECTRONICS U.S.A. 
MICROTOOL INC. 
MOUSER ELECTRONICS - D 
OPTIMA ELECTRONIC PACKAGING SYSTEMS 
PACIFIC WEST ELECTRONICS 
PARSONS MFG 
PNEUMAFIL CORP. 
PREMIER METAL PRODUCTS CO. 
RELIANCE COMM/TEC 
RF PROTOTYPE SYSTEMS 
RITTAL CORP. 
STRONGBOX 
SURPLUS SALES OF NEBRASKA 
TELEMETRY TECHNOLOGIES, INC. 
ULTRACAST, INC. 
VANTAGE ASSOCIATES INC. 
VECTOR ELECTRONIC CO. - D, R 
VIEWSONICS 
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. 
BRENNAN ASSOCIATES - R 
BRIM ELECTRONICS. INC. 
CARBORUNDUM COMPANY. THE 

CENTRE ENGINEERING. INC. 
CERAMIC DEVICES. INC. 
COMPONENT DISTRIBUTORS. INC. - D 
COORS CERAMICS CO. 
HD COMMUNICATIONS - D, R 
HIGH VOLTAGE COMPONENTS, INC. 
JAMES MILLEN ELECTRONICS 
JDV ENGINEERING CO. 
KYOCERA AMERICA. INC. 
MATEC CORP/VALPEY-FISHER CORP. 
MICROELECTRONICS 
MICROELECTRONICS U.S.A. 
MORGAN MATROC LTD., UNILATOR DIV. 
MORGAN MATROC. ELECTRO CERAMICS DIVISION 
MOTOROLA CERAMIC PRODUCTS 
MYKROY/MYCALEX CERAMICS 
NATIONAL MAGNETICS GROUP INC. 
NTK TECHNICAL CERAMICS 
OAKBURY COMPONENTS LTD. 
OXLEY INC. 
QUARTZITE PROCESSING. INC. 
RADIO MATERIALS CORP. 
SIEMENS COMPONENTS INC., 

SPECIAL PRODUCTS DIV. 
SUPERCONDUCTIVE COMPONENTS, INC. 
TDK CORP. OF AMERICA 
TECH CERAM CORP. 
TEXAS SPECTRUM ELECTRONICS INC. 
TOKIN AMERICA INC. 
TRANS-TECH, INC., 

A SUBSIDIARY OF ALPHA INDUSTRIES, INC. 
XTALONIX PRODUCTS 

COATINGS -
ENVIRONMENTAL 

ABLESTIK LABORATORIES 
AREMCO PRODUCTS, INC. 
BRENNAN ASSOCIATES - R 
CARROLL COATINGS CO., INC. 
E/M CORP. 
ELECTRICAL INSULATION SUPPLIERS, INC. 
ENTHONE INC. 
EPOXY TECHNOLOGY INC. 
GE COMPANY, GE SILICONES 
INTA 
LUSOL PRODUCTS 
MORTON INTERNATIONAL AUTOMOTIVE 

AND INDUSTRIALS FINISHES 
PINNACLE TECHNOLOGIES INC. 

COMPONENT/ 
HYBRID PACKAGES 

AMP INC. 
BALO PRECISION PARTS. INC. 
BRENNAN ASSOCIATES - R 
CARBORUNDUM COMPANY, THE 
COMPONENT DISTRIBUTORS, INC. - D 
DAWN ELECTRONICS, INC. 
DURA ELECTRONIC SALES - R 
DYKO TOOL CORPORATION 
ELECTRO-FILMS, INC. 
FDK AMERICA, INC. 
GLASSEAL PRODUCTS, INC. 
HD COMMUNICATIONS - D, R 
HERMETIC DEVICES INC. 
KYOCERA AMERICA, INC. 
LANXIDE ELECTRONIC COMPONENTS 
METHODE ELECTRONICS, INC. 
MINI-SYSTEMS, INC. 
MTI - SUPERIOR 
NTK TECHNICAL CERAMICS 
OXLEY INC. 
QUALITY HERMETICS COMPANY 
SPECIAL HERMETIC PRODUCTS, INC. 
STANDARD CRYSTAL CORPORATION 
TECH CERAM CORP. 
THE CARLISLE OVEN INC. 
THIN FILM TECHNOLOGY CORP. 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 

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

BRIMROSE CORP. 
C-MAC QUARTZ CRYSTALS 
CAMBIO INTERNATIONAL - D, R 
CRYSTAL TECHNOLOGY INC. 
DELTRONIC CRYSTAL INDUSTRIES, INC. 
EG&G FREQUENCY PRODUCTS, INC. 
FREQUENCY MANAGEMENT 
Hl-Q CRYSTALS DIV. 
KDS AMERICA, A DAISHINKU CORPORATION 
KVG NORTH AMERICA, INC. 
MATEC CORP/VALPEY-FISHER CORP. 
P.R. HOFFMAN MATERIALS 
STANDARD CRYSTAL CORPORATION 
TIME AND FREQUENCY LTD. c/o RALTRON ELECTRONICS 

ELECTRONIC 
HARDWARE 

ACCURATE SCREW MACHINE CO. INC. 
ACCUTEST INSTRUMENTS INC. 
AIMSCO INC. - D 
AMP INC. 
BEAD INDUSTRIES 
BI-TRONICS, INC 
BRENNAN ASSOCIATES - R 
BRIM ELECTRONICS, INC. 
BUD INDUSTRIES 
C.E. PRECISION ASSEMBLIES 
COMPONENT DISTRIBUTORS, INC. - D 
CONCORD ELECTRONICS CORP. 
DETORONICS CORP. 
EF JOHNSON 
ENVIRONMENTAL TECHNOLOGY INC. 
G.C. ELECTRONICS CO. - D 
GILBERT ENGINEERING 
JAMES MILLEN ELECTRONICS 
JETTRON PRODUCTS, INC. 
JOHN FLUKE MFG. CO. INC. 
JOSEPH ELECTRONICS INC. 
LANXIDE ELECTRONIC COMPONENTS 
MICROTOOL INC. 
MOUSER ELECTRONICS - D 
N.T.T. INC./H.H. SMITH 
ONEIDA ELECTRONIC MFG CO. INC. 
OXLEY INC. 
POWER DYNAMICS INC. 
QUALITY HERMETICS COMPANY 
RELIANCE COMM/TEC 
RF PROTOTYPE SYSTEMS 
RITTAL CORP. 
SIGNATRON CORPORATION 
SPECIAL HERMETIC PRODUCTS, INC. 
STRONGBOX 
SURPLUS SALES OF NEBRASKA 
ULTRACAST, INC. 
VECTOR ELECTRONIC CO. - D, R 
VITRO SERVICES CORP. 
WAGO CORP. 

EQUIPMENT RACKS 
ACCUTEST INSTRUMENTS INC. 
AIMSCO INC. - D 
AMCO ENGINEERING CO. 
APPLIED SPECIALTIES, INC. 
BI-TRONICS, INC. 
BUD INDUSTRIES 
CAPTEL ANTENNA SYSTEMS, INC. - D, R 
COMPAC DEVELOPMENT CORP. 
DECIBEL PRODUCTS 
DYMA ENGINEERING 
EQUIPTO ELECTRONICS CORP. 
FILTRON CO. INC. 
HOFFMAN ENGINEERING CO. 
INMAC 
JOAQUIN MFG. CORP. 
KINTRONIC LABORATORIES - D 
LANXIDE ELECTRONIC COMPONENTS 
MCDONALD ASSOCIATES - R 
OPTIMA ELECTRONIC PACKAGING SYSTEMS 
PNEUMAFIL CORP. 
PREMIER METAL PRODUCTS CO. 
RELIANCE COMM/TEC 
RITTAL CORP. 
SINCLAIR RADIO LABS INC. 
SURPLUS SALES OF NEBRASKA 
VANTAGE ASSOCIATES INC. 
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RF materials & hardware 

1. AMPHENOL RF/MICROWAVE OPERATIONS 5. KVG NORTH AMERICA. INC. 
2. COMMUNICATION CONCEPTS, INC. 
3. EG&G FREQUENCY PRODUCTS, INC. 
4. KINTRONIC LABORATORIES 

6. M/A-COM INTERCONNECT 
PRODUCTS DIVISION 

7. MURATA ERIE NORTH AMERICA 
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FERRITES AND 
IRON POWDERS 

BRENNAN ASSOCIATES - R 
CARTEL ANTENNA SYSTEMS, INC. - D, R 
COMMUNICATION CONCEPTS, INC. 
COMPONENT DISTRIBUTORS, INC. - D 
CORTEC, INC. 
D.M. STEWARD MFG. CO 
DELTRONIC CRYSTAL INDUSTRIES, INC. 
DURA ELECTRONIC SALES - R 
ELECTRICAL INSULATION SUPPLIERS, INC. 
EMINETICS 
EPSON AMERICA INC., COMPONENT SALES 
FAIR-RITE PRODUCTS CORP. 
FERRISHIELD, INC. 
FERRONICS INC. 
GILTRON INC. 
INTERMARK (USA) INC. 
KILO TEC 
LODESTONE PACIFIC 
MAGNETICS DIVISION OF SPANG & COMPANY 
MICROMETALS 
MMG NORTH AMERICA 
MURATA ERIE NORTH AMERICA 
NATIONAL MAGNETICS GROUP INC. 
NEOSID (CANADA) LIMITED 
NOVAMET SPECIALTY PRODUCTS CORP. 
PACIFIC WEST ELECTRONICS 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 
PHILIPS COMPONENTS, MAGNETIC PRODUCTS 
POLYMER CORP. 
QUARTZITE PROCESSING, INC. 
RESIN SYSTEMS CORP. 
RF POWER SYSTEMS 
SIEMENS COMPONENTS INC., 

SPECIAL PRODUCTS DIV. 
SUPERCONDUCTIVE COMPONENTS, INC. 
SURPLUS SALES OF NEBRASKA 
TDK CORP. OF AMERICA . 
TEXAS SPECTRUM ELECTRONICS INC. 
TOKIN AMERICA INC, 
TRANS-TECH, INC., 

A SUBSIDIARY OF ALPHA INDUSTRIES, INC. 
XTALONIX PRODUCTS 

HEATSINKS 
AAVID ENGINEERING, INC. 
ACCUMET ENGINEERING CORP. 
ADVANCED MACHINING TECHNIQUES, INC. 
AIMSCO INC. - D 
APEX MICROTECHNOLOGY 
AREMCO PRODUCTS, INC. 
BRENNAN ASSOCIATES - R 
CARBORUNDUM COMPANY, THE 
COMMUNICATION CONCEPTS, INC. 
COMPONENT DISTRIBUTORS, INC. - D 
COORS CERAMICS CO. 
DENSITRON MICROWAVE LIMITED 
DIGI-KEY - D 
DUBBELDEE HARRIS DIAMOND 
DURA ELECTRONIC SALES - R 
DYKO TOOL CORPORATION 
ELECTRICAL INSULATION SUPPLIERS. INC. 
H & H TECHNOLOGIES, INC. 
INSTRUMENT SPECIALTIES CO., INC. 
LANXIDE ELECTRONIC COMPONENTS 
MICROTOOL INC. 
MOUSER ELECTRONICS - D 
PNEUMAFIL CORP. 
POLY-CIRCUITS INC. 
POLYMER CORP. 
REL LABS, INC. 
RICHARDSON ELECTRONICS, LTD. - D 
SUMITOMO ELECTRIC USA 
SURPLUS SALES OF NEBRASKA 
TECH ETCH, INC. 
TRAN-TEC CORP. 
ULTRACAST, INC. 

INSULATING 
MATERIALS 

3M CO./ELECTRONIC PRODUCTS DIVISION 

AAVID ENGINEERING, INC. 
ABLESTIK LABORATORIES 
AIMSCO INC. - D 
AREMCO PRODUCTS, INC. 
ARLON MATERIALS FOR ELECTRONICS, SRS 
BRIM ELECTRONICS, INC. 
CARBORUNDUM COMPANY, THE 
CHOMERICS, INC. 
CONAP INC. 
COORS CERAMICS CO. 
DIGI-KEY - D 
DYNALOY INC. 
ELECTRICAL INSULATION SUPPLIERS, INC. 
EMERSON & CUMING/CHOMERICS 
EPOXY TECHNOLOGY INC. 
INJECTORALL ELECTRONICS 
JAMES MILLEN ELECTRONICS 
LUSOL PRODUCTS 
M.M. NEWMAN CORP. 
MOUSER ELECTRONICS - D 
MYKROY/MYCALEX CERAMICS 
OXLEY INC. 
PINNACLE TECHNOLOGIES INC. 
POLYFLON CO. 
POLYMER CORP. 
QUARTZITE PROCESSING, INC. 
SUPERCONDUCTIVE COMPONENTS, INC. 
TACONIC PLASTICS. LTD. 
VANTAGE ASSOCIATES INC. 
ZIPPERTUBING CO., THE 

MANUFACTURING 
EQUIPMENT 

AIMSCO INC. - D 
APPLIED SPECIALTIES, INC. 
ATLANTIC MAGNETICS, INC. 
GILTRON INC. 
HEXACON ELECTRIC CO. 
MTI - SUPERIOR 
O.K. INDUSTRIES INC. 
POLARIS ELECTRONICS CORP. 
SOLDER ABSORBING TECHNOLOGY INC. 
WEST BOND INC. 

PC BOARDS 
APPLIED DIELECTRICS. INC. 
ASSOCIATED REPRESENTATIVES CO. - D 
BARRY INDUSTRIES INC./VALBAR PRODUCTS 
BISHOP INC. 
BUCKBEE - MEARS/ST. PAUL 
BUD INDUSTRIES 
C.Y. TECH 
COMMUNICATION CONCEPTS, INC. 
ELECTRO COM - R 
FERRO ECA ELECTRONICS 
G.C. ELECTRONICS CO. - D 
GOGUEN INDUSTRIES. INC. 
HARMON ELECTRONICS. INC. 
HD COMMUNICATIONS - D, R 
HOKURIKU USA LTD. 
INJECTORALL ELECTRONICS 
KEITHLEY DATA ACQUISITION DIVISION 
KEPRO CIRCUIT SYSTEMS, INC. 
METHODE ELECTRONICS. INC. 
MICROAMP ELECTRONICS 
MICROWAVE PRINTED CIRCUITRY 
MODULAR COMPONENTS NATIONAL. INC. (MCN) 
MOUSER ELECTRONICS - D 
PCDYNAMICS 
PICO PRODUCTS, INC. 
POLY-CIRCUITS INC. 
POLYFLON CO. 
REL LABS, INC. 
RF PROTOTYPE SYSTEMS 
ROGERS CORPORATION 
SOLADYNE DIV. OF ROGERS CORP. 
W.L GORE & ASSOCIATES, INC. 

SOCKETS 
3M CO./ELECTRONIC PRODUCTS DIVISION 
AMP INC. 
ARCO ELECTRONICS 
ASSOCIATED REPRESENTATIVES CO. - D 
BEAD INDUSTRIES 
COMPONENT DISTRIBUTORS, INC. - D 
CONCORD ELECTRONICS CORP. 

EF JOHNSON 
ELASTOMERIC TECHNOLOGIES, INC. 
G.C. ELECTRONICS CO. - D 
GILBERT ENGINEERING 
GLOBAL SPECIALTIES 
INJECTORALL ELECTRONICS 
JAMES MILLEN ELECTRONICS 
JETTRON PRODUCTS, INC. 
KVG NORTH AMERICA, INC. 
METHODE ELECTRONICS, INC. 
MICROTECH, INC. 
MOUSER ELECTRONICS - D 
ONEIDA ELECTRONIC MFG CO. INC. 
PENTA LABORATORIES, INC. 
POWER DYNAMICS INC. 
RICHARDSON ELECTRONICS, LTD. - D 

SUBSTRATES 
3M CO./ELECTRONIC PRODUCTS DIVISION 
A.G. ELECTRONICS, A DIV. OF HYBRIDS INTL, LTD. 
ACCUMET ENGINEERING CORP. 
ALLIED SIGNAL LAMINATE SYSTEMS 
AMITRON 
AREMCO PRODUCTS, INC. 
ARLON 
ARLON ADHESIVES 
BARRY INDUSTRIES INC./VALBAR PRODUCTS 
BRENNAN ASSOCIATES - R 
BRIMROSE CORP. 
CARBORUNDUM COMPANY, THE 
COMPEX CORPORATION 
COMPONENT DISTRIBUTORS, INC. - D 
COMPOSITECH LTD. 
COORS CERAMICS CO. 
CRYSTAL TECHNOLOGY INC. 
DELTRONIC CRYSTAL INDUSTRIES, INC. 
DIELECTRIC LABORATORIES, INC. 
DYKO TOOL CORPORATION 
ELECTRO-FILMS, INC. 
FERRO ECA ELECTRONICS 
HARRIS CORP. FARINON COMPONENTS OPERATION 
HD COMMUNICATIONS - D, R 
INJECTORALL ELECTRONICS 
INTERNATIONAL SENSOR SYSTEMS, INC. 
ION BEAM MILLING, INC. 
KYOCERA AMERICA, INC. 
MATEC CORP/VALPEY-FISHER CORP. 
MENLO INDUSTRIES 
MIC TECHNOLOGY CORPORATION THIN FILM DIVISION 
MICRO HYBRIDS INC. 
MICRO PRECISION TECH. INC. 
MICROELECTRONICS 
MICROELECTRONICS U.S.A. 
MINI-SYSTEMS, INC. 
MOTOROLA CERAMIC PRODUCTS 
MOUSER ELECTRONICS - D 
MYKROY/MYCALEX CERAMICS 
NTK TECHNICAL CERAMICS 
OAKBURY COMPONENTS LTD. 
P.R. HOFFMAN MATERIALS 
PHOTO TRANSFER INDUSTRIES 
PICONICS, INC. 
POLYFLON CO. 
QUARTZITE PROCESSING, INC. 
REL LABS. INC. 
ROGERS CORP. 
ROGERS CORPORATION 
SUMITOMO ELECTRIC USA 
SUPERCONDUCTIVE COMPONENTS, INC. 
TACONIC PLASTICS, LTD. 
TDK CORP. OF AMERICA 
THIN FILM TECHNOLOGY CORP. 
TRANS-TECH. INC., 

A SUBSIDIARY OF ALPHA INDUSTRIES, INC. 
XTALONIX PRODUCTS 

TOOLS 
AIMSCO INC. - D 
AMP INC. 
AMPHENOL RF/MICROWAVE OPERATIONS 
APPLIED SPECIALTIES. INC. - D 
CONTACT EAST 
ELECTRICAL INSULATION SUPPLIERS. INC. 
G.C. ELECTRONICS CO. - D 
HEXACON ELECTRIC CO. 
HUBER + SUHNER INC. 
INMAC 
JDV ENGINEERING CO. 
LCC INCORPORATED 
M.M. NEWMAN CORP. 
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Accessories 
for 

rf testing 
RF test equipment 

PCB emissions scanner • Locates 
low-to-high emissions, displays 

color image, stores data for design 
corrections at development stage. 

Dual-directional couplers • 
Seven models up to 15 kW, matched 

to AR amplifiers and antennas. 

Ultra-broadband E-field monitor • 
Four-channel capability, 1 to 300 V/m, 

isotropic probes cover 10 kHz to 
1000 MHz or 80 MHz to 40 GHz. 

Broadband fiberoptic data links • 
Modular plug-in analog systems for 
acquiring and measuring interference 
data, stimulating EUT, displaying 
results in color or monochrome, 

10 kHz to 1 GHz. 

Fiberoptic CCTV systems • 
Watch performance of EUT under 

hostile EMI and/or EMP shielded-room 
conditions, in color or monochrome. 

TEM cells • Half again the 
bandwidth of comparable-size 

chambers: To 750 MHz for 15-cm 
EUT, 375 MHz for 30-cm EUT. 

Computer bus interfaces • 
Two models, for isolated GPIB 

connection or isolated TTL connection, 
permit remote operation of amplifiers. 

RF connection kit • Things you’d 
search for around the lab: Cables, 
coax adapters, connectors, fuses, 

lamps, fabricated cables. 

Power combiner/dividers • 
Combine signals from four amplifiers, 
or divide one signal into four outputs. 

High-power rf matching 
transformers • Match 50-ohm 

input to 12.5- or 200-ohm output. 
Up to 2 kW cw. 

Call toll-free (1-800-933-8181), 
and one of our applications 

engineers will answer the phone. 

MnpuHen 
RESEARCH 

160 School House Road, 
Souderton, PA 18964-9990 USA* Fax 215-723-5688 

In Europe, call EMV: Munich, 89-612-8054; 
London, 908-566-556; Paris, 1-64-61-63-29. ai2

M/A-COM INTERCONNECT PRODUCTS DIVISION 
MANHATTAN ELEC. CABLE CORP. 
MANIX MFG., INC. 
MOUSER ELECTRONICS - D 
O.K. INDUSTRIES INC. 
SOLDER ABSORBING TECHNOLOGY INC. 
TRIANGLE TOOL GROUP, INC., THE 
TROMPETER ELECTRONICS 

TEST EQUIPMENT 
AMPLIFIERS (LAB) 

ACCUTEST INSTRUMENTS INC. 
AIL SYSTEMS INC. 
AMERICAN MICROWAVE TECHNOLOGY 
AMPLIFIER RESEARCH 
APPLIED SYSTEMS ENGINEERING. INC. 
AT&T CAPITAL CORPORATION 
AVTECH ELECTROSYSTEMS LTD. 
BALLANTINE LABORATORIES 
BEHLMAN ELECTRONICS, INC., 

A SUBSIDIARY OF ASTROSYSTEMS 
BRENNAN ASSOCIATES - R 
BRUEL & KJAER INSTRUMENTS 
BURLE INDUSTRIES, INC. - TUBE PRODUCTS DIV. 
CONTINENTAL RESOURCES, INC. 
DENSITRON MICROWAVE LIMITED 
DIGIMAX INSTRUMENTS CORP. 
DOTY SCIENTIFIC 
DRESSLER HF TECHNIK GMBH - R 
EIP MICROWAVE, INC. 
ELECTRO RENT CORPORATION 
ELISRA ELECTRONIC SYSTEMS LTD. 
EM RESEARCH ENGINEERING, INC. 
ENI 
GE RENTAL/LEASE 
GENSTAR RENTALS 
HD COMMUNICATIONS - D, R 
HENRY RADIO INC. 
HEWLETT-PACKARD CO. 
I T S ELECTRONICS INC. 
INSTRUMENTS FOR INDUSTRY, INC. 
INTECH 
JCA TECHNOLOGY INC. 
KALMUS ENGINEERING INC. 
KROHN-HITE CORP. 
LCF ENTERPRISES 
LECROY RESEARCH SYSTEMS 
LECTRONIC RESEARCH LABS 
LOGIMETRICS, INC. 
LUCAS ZETA 
MARLOW ELECTRONICS LTD. - R 
MCDONALD ASSOCIATES - R 
MCL INC. 
MDF PRODUCTS INC. 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE POWER 
MICROWAVE SOLUTIONS INC. 
MID-ATLANTIC RF SYSTEMS, INC. 
MILCOM INTL. 
MILLIVAC INSTRUMENTS, INC. 
MINI-CIRCUITS 
MOTOROLA, INC., RF DEVICE DIVISION 
NAPTECH 
NATIONAL INSTRUMENTS CORP. 
ORIEL CORP. 
PASTERNACK ENTERPRISES 
POWER SYSTEMS TECHNOLOGY 
Q-BIT CORPORATION 
RF POWER LABS INC. 
SILICON VALLEY POWER AMPLIFIERS 
SONOMA INSTRUMENT CO. 
ST KELTEC CORP. 
STANFORD RESEARCH SYSTEMS 
SYNERGY MICROWAVE CORP. 
T/MAC INC. 
TE SYSTEMS 
TELOGY 
TEST EQUIPMENT CORP. 
TONY CHAPMAN ELECTRONICS LTD. 
TRONTECH, INC. 
TUCKER ELECTRONICS 
VIEWSONICS 
VOCOM/RF CORPORATION 
WI-COMM ELECTRONICS INC. 
WIDE BAND ENGINEERING CO. INC. 

ANTENNA 
MEASUREMENT 

SYSTEMS 
A.H. SYSTEMS, INC. 
ADAPTIVE TECHNOLOGY, INC. 
ANRITSU 
ANRITSU WILTRON CO. 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
AT&T CAPITAL CORPORATION 
BRENNAN ASSOCIATES - R 
CAPTEL ANTENNA SYSTEMS, INC. - D, R 
DESKIN RESEARCH GROUP 
DIRECT CONVERSION TECHNIQUE, INC. 
ELECTRO-MECHANICS CO. (EMCO) 
FLAM & RUSSELL, INC. 
HEWLETT-PACKARD CO. 
JEF CONSULTANT, INC. 
LECTRONIC RESEARCH LABS 
LOGIMETRICS, INC. 
MCDONALD ASSOCIATES - R 
MOTOROLA, INC., RF DEVICE DIVISION 
NARDA MICROWAVE CORP. 
ROHDE AND SCHWARZ GMBH CO 
SYSTRON DONNER CORP., 

MICROWAVE/INSTRUMENT DIV. 
TELEDYNE RYAN ELECTRONICS 
TELEPLEX INC. (ALFORD DIV.) 
TEST EQUIPMENT CORP. 
TUCKER ELECTRONICS 
WILTRON CO. 

CALIBRATORS/ 
STANDARDS 

A.R. BLANCK 
ACCUTEST INSTRUMENTS INC. 
ANALOGIC CORP. 
AT&T CAPITAL CORPORATION 
AUSTRON INC., A DATUM COMPANY 
BALL CORP., EFRATOM 
BALLANTINE LABORATORIES 
BIRD ELECTRONIC CORP. 
BOONTON ELECTRONICS CORP. 
CARNEL LABS 
CKC LABORATORIES, INC. 
DESIGN TECHNIQUE INTERNATIONAL 
ELECTRO RENT CORPORATION 
ELECTRO-MECHANICS CO. (EMCO) 
FOCUS MICROWAVES INC. 
FTS/AUSTRON 
GE RENTAL/LEASE 
GENSTAR RENTALS 
GUIDE TECHNOLOGY CORP. 
HEWLETT-PACKARD CO. 
HOWELL LABORATORIES, INC. 
INTER-CONTINENTAL MICROWAVE 
JOHN FLUKE MFG. CO. INC. 
LECTRONIC RESEARCH LABS 
LUCAS WEINSCHEL 
MAURY MICROWAVE CORP. 
MOTOROLA, INC., RF DEVICE DIVISION 
NAPTECH 
NOISE COM INC. 
RACAL-DANA INSTRUMENTS, INC. 
ROHDE AND SCHWARZ GMBH CO 
ROSS ENGINEERING CORP. 
SPECTRACOM CORP 
STANFORD RESEARCH SYSTEMS 
TAUBER-DREYER CORP - D, R 
TEGAM INC 
TELEPLEX INC. (ALFORD DIV.) 
TELOGY 
TEST EQUIPMENT CORP. 
TONY CHAPMAN ELECTRONICS LTD. 
TREMETRICS INC. 
TRIANGLE TOOL GROUP, INC., THE 
TUCKER ELECTRONICS 
WALKER SCIENTIFIC 
WANDEL & GOLTERMANN INC. 
WAVETEK COMMUNICATIONS DIVISION 
WAVETEK CORPORATION 
WAVETEK LTD., DATRON DIVISION 
WEINSCHEL ASSOCIATES 
WENZEL ASSOCIATES, INC. 
WIDE BAND ENGINEERING CO. INC. 
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KE test equipment 

M°ÑtÁÑ7 

DOMING 

NORTH DAKOTA 

SOUTH DAKOTA 

MINNESOTA 

'OAHO 

NEBRASKA 

KANSAS 

ONTARIO 

WISCONSIN 

MISSOURI 

4« 
OKLAHOMA 

ARKANSAS 

1. AMPLIFIER RESEARCH 
2. COILCRAFT 
3. ELECTRO-METRICS, INC. 
4. FR SYSTEMS, INC. 
5. KALMUS ENGINEERING INC. 
6. KAY ELEMETRICS CORP. 
7. LUCAS WEINSCHEL 

RF Design 

21 
IlLlNOll 

13 

MICHIGAN 

¡OHIO 

14 

MAINS 

MAS' 

6 

^10 

'CONNECTICUT 

INDIANA] 

KENTUCKY 

TENNESSEE 

MISSISSIPPI 

LOUISIANA 

— — ^S CAROLINA 

GEORG'^v 

ALABAMA' 

8. M/A-COM INC., ANTENNA AND 
CABLE DIVISION 

9. MINI-CIRCUITS 
10. PROGRAMMED TEST SOURCES 
11. Q-BIT CORPORATION 
12. TELONIC BERKELEY, INC. 
13.TRILITHIC 
14. WAVETEK COMMUNICATIONS DIVISION 
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DUMMY LOADS 
ACCUTEST INSTRUMENTS INC. 
AEROWAVE INC. 
AIRTRON CORP.. A DIVISION OF LITTON SYSTEMS 
ALAN INDUSTRIES. INC. 
AMPLIFIER RESEARCH 
ANRITSU WILTRON CO. 
APPLIED SPECIALTIES. INC. - D 
AT&T CAPITAL CORPORATION 
BELLSONICS INC. 
BIRD ELECTRONIC CORP 
BRENNAN ASSOCIATES - R 
CAPTEL ANTENNA SYSTEMS, INC. - D. R 
COAXIAL COMPONENTS CORP. 
COAXIAL DYNAMICS. INC. 
COMMUNICATIONS & ENERGY CORPORATION 
DYMA ENGINEERING 
ELECTRO IMPULSE LABORATORY, INC. 
HUBER + SUHNER AG 
INMET CORP 
JAMES MILLEN ELECTRONICS 
JFW INDUSTRIES. INC. 
KDI/TRIANGLE ELECTRONICS, INC. 
LECTRONIC RESEARCH LABS 
LUCAS WEINSCHEL 
M/A-COM INC., ANTENNA AND CABLE DIVISION 
MAURY MICROWAVE CORP. 
MICON, INC. 
MICROLAB/FXR 
MICROWAVE COMMUNICATIONS LABS 
MICROWAVE DEVICES. INC. 
MICROWAVE RESOURCES. INC. 
MITEC ELECTRONICS LTD 
MOTOROLA. INC., RF DEVICE DIVISION 
NARDA MICROWAVE CORP. 
NATIONAL MAGNETICS GROUP INC. 
OHMWEVE CO. INC., THE 
PASSIVE MICROWAVE TECHNOLOGY. INC. (PAMTECH) 
PASTERNACK ENTERPRISES 
QUARTZITE PROCESSING. INC. 
RAYTHEON CO . MPTD 
RE AMERICA. INC 
RF POWER COMPONENTS. INC. 
ROHDE AND SCHWARZ GMBH CO 
TELEPLEX INC. (ALFORD DIV.) 
TELOGY 
TEST EQUIPMENT CORP. 
TEW NORTH AMERICA 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
WAVELINE INC. 
WEINSCHEL ASSOCIATES 
WILTRON CO. 
XTALONIX PRODUCTS 

FIELD INTENSITY 
METERS 

ACCUTEST INSTRUMENTS INC. 
AMPLIFIER RESEARCH 
ANRITSU 
ASM PRODUCTS - D 
AT&T CAPITAL CORPORATION 
BIRD ELECTRONIC CORP. 
CARNEL LABS 
COAXIAL DYNAMICS. INC. 
CONTACT EAST 
CONTINENTAL RESOURCES, INC. 
DRANETZ TECHNOLOGIES. INC 
ELECTRO RENT CORPORATION 
EUROTEST LABORATORIES LTD. 
GENERAL MICROWAVE CORP. 
HOLADAY INDUSTRIES. INC. 
IBEX GROUP INC. 
INSTRUMENTS FOR INDUSTRY. INC. 
LEADER INSTRUMENTS CORP. 
LECTRONIC RESEARCH LABS 
MCDONALD ASSOCIATES - R 
MILLIMETER WAVE TECHNOLOGY 
MOTOROLA. INC., RF DEVICE DIVISION 
NARDA MICROWAVE CORP. 
PICO PRODUCTS. INC. 
ROHDE & SCHWARZ INC. 
ROHDE AND SCHWARZ GMBH CO 
SENCORE INC 
SOUTHWEST RESEARCH INSTITUTE 
TELOGY 
TEST EQUIPMENT CORP. 

TRILITHIC, INC. 
TUCKER ELECTRONICS 
VIEWSONICS 
WALKER SCIENTIFIC 
WAVETEK COMMUNICATIONS DIVISION 

FREQUENCY 
COUNTERS 

ACCUTEST INSTRUMENTS INC. 
ADVANTEST AMERICA. INC. 
ANGUS ELECTRONICS CO. 
ANRITSU 
ANRITSU WILTRON CO. 
AT&T CAPITAL CORPORATION 
CALIBRON INSTRUMENTS DIV. 

-BURTON-ROGERS CO., INC. 
COAXIAL DYNAMICS, INC 
COLORADO DATA SYSTEMS, INC. 
CONTACT EAST 
CONTINENTAL RESOURCES. INC. 
DIGIMAX INSTRUMENTS CORP 
EIP MICROWAVE. INC. 
ELECTRO RENT CORPORATION 
GE RENTAL/LEASE 
GENSTAR RENTALS 
GLOBAL SPECIALTIES 
GUIDE TECHNOLOGY CORP. 
HELPER INSTRUMENTS CO. 
HEWLETT-PACKARD CO. 
JOHN FLUKE MFG. CO. INC. 
KEITHLEY INSTRUMENTS. INC. 
KOLINKER INDUSTRIAL EQUIP. LTD. 
LEADER INSTRUMENTS CORP. 
LECTRONIC RESEARCH LABS 
MARCONI INSTRUMENTS INC. 
MOTOROLA, INC., RF DEVICE DIVISION 
MOUSER ELECTRONICS - D 
NAPTECH 
OPTOELECTRONICS, INC. 
PROTEK 
RACAL-DANA INSTRUMENTS. INC. 
RAG ELECTRONICS INC. - D 
RAMSEY ELECTRONICS 
RAPID SYSTEMS 
RENTELCO CORP. 
RUBYTRON INSTRUMENTS 
SENCORE INC. 
SIMPSON ELECTRIC CO. 
STANFORD RESEARCH SYSTEMS 
SYSTRON DONNER CORP., 

MICROWAVE/INSTRUMENT DIV. 
TELOGY 
TEST EQUIPMENT CORP. 
TEW NORTH AMERICA 
TRILITHIC, INC. 
TRIPLETT CORP. 
TUCKER ELECTRONICS 
XL MICROWAVE 

MODULATION 
ANALYZERS 

ACCUTEST INSTRUMENTS INC. 
ANRITSU WILTRON CO. 
AT&T CAPITAL CORPORATION 
BOONTON ELECTRONICS CORP. 
DAJEM TECHNOLOGY CO 
GENSTAR RENTALS 
LECTRONIC RESEARCH LABS 
MARCONI INSTRUMENTS INC. 
MCDONALD ASSOCIATES - R 
RACAL-DANA INSTRUMENTS, INC. 
RAG ELECTRONICS INC. - D 
WAYNE KERR INC. 

MODULATION 
METERS 

ACCUTEST INSTRUMENTS INC. 
AT&T CAPITAL CORPORATION 
BOONTON ELECTRONICS CORP. 
CALIBRON INSTRUMENTS DIV. 

-BURTON-ROGERS CO., INC. 
CONTINENTAL RESOURCES. INC. 

ELECTRO RENT CORPORATION 
GE RENTAL/LEASE 
GENSTAR RENTALS 
GUIDE TECHNOLOGY CORP. 
HELPER INSTRUMENTS CO. 
HEWLETT-PACKARD CO. 
LECTRONIC RESEARCH LABS 
MARCONI INSTRUMENTS INC. 
MCDONALD ASSOCIATES - R 
MOTOROLA. INC., RF DEVICE DIVISION 
NAPTECH 
RACAL-DANA INSTRUMENTS, INC. 
RAG ELECTRONICS INC. - D 
ROHDE AND SCHWARZ GMBH CO 
TELOGY 
TEST EQUIPMENT CORP. 
TUCKER ELECTRONICS 
WAVETEK COMMUNICATIONS DIVISION 
WAYNE KERR INC. 

NETWORK 
ANALYZERS 

ACCUTEST INSTRUMENTS INC. 
ANRITSU 
ANRITSU WILTRON CO. 
AT&T CAPITAL CORPORATION 
BOONTON ELECTRONICS CORP. 
CONTACT EAST 
CONTINENTAL RESOURCES. INC. 
DIRECT CONVERSION TECHNIQUE, INC. 
DKD INSTRUMENTS 
DRANETZ TECHNOLOGIES, INC. 
ELECTRO RENT CORPORATION 
GE RENTAL/LEASE 
GENSTAR RENTALS 
GIGA-TRONICS, POWER MEASUREMENTS DIV. 
HEWLETT-PACKARD CO. 
LECTRONIC RESEARCH LABS 
MCDONALD ASSOCIATES - R 
MOTOROLA, INC., RF DEVICE DIVISION 
NAPTECH 
RAG ELECTRONICS INC. - D 
RENTELCO CORP. 
ROHDE AND SCHWARZ GMBH CO 
SCIENTIFIC ATLANTA 
STANFORD RESEARCH SYSTEMS 
TELEPLEX INC. (ALFORD DIV.) 
TELOGY 
TEST EQUIPMENT CORP. 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
WANDEL & GOLTERMANN INC. 
WILTRON CO. 

NOISE FIGURE 
METERS 

ACCUTEST INSTRUMENTS INC. 
ANRITSU 
ANRITSU WILTRON CO. 
AT&T CAPITAL CORPORATION 
BRUEL & KJAER INSTRUMENTS 
CONTINENTAL RESOURCES. INC. 
ELECTRO RENT CORPORATION 
GE RENTAL/LEASE 
GENSTAR RENTALS 
HEWLETT-PACKARD CO. 
LECTRONIC RESEARCH LABS 
MAURY MICROWAVE CORP 
MICRO - NOW INSTRUMENT CO. INC. 
MOTOROLA. INC., RF DEVICE DIVISION 
NAPTECH 
NOISE COM INC. 
RAG ELECTRONICS INC. - D 
RDL, INC. 
S.T. RESEARCH CORP. 
TELOGY 
TEST EQUIPMENT CORP. 
TUCKER ELECTRONICS 
WILTRON CO. 

NOISE GENERATORS 
ACCUTEST INSTRUMENTS INC. 
AT&T CAPITAL CORPORATION 
BRUEL & KJAER INSTRUMENTS 
COLORADO DATA SYSTEMS. INC. 
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11k Easiest Test 
Ybu'll Ever Take 

2-1100 MHz Signal 
Generator 

Scalar Network 
Analyzer with 66 dB 
Dynamic Range 

0.0005% Frequency 
Accuracy 

14" Color VGA 
Monitor 

LCD screen provides 
status of all 
instrument settings 

A small footprint 
means more 
space tor you — 

Marker amplitudes 
are indicated in 
trace colors 

Marker search 
functions provide 
continuous updating 

Color limits and 
Pass/Fail indicators 
make Go/No Go 
tests simple 

All major functions 
are at your finger tips 

The Scalar Analyzer 
Preferred By Technicians 
Small details make a big difference, 

especially when they involve 
exacting measurements and long 
hours of critical daily testing. The 
Benchmark 1150 Scalar Analyzer is 
packed with innovative features 
designed to enhance productivity 
and accuracy, and is simple to use. 
Imagine working with the 

Benchmark’s large 14" high-
resolution color display! 

Now it’s easy to see a small 0.1 dB 
adjustment that could be the 
difference between a marginal DUT 
and one that passes with flying 
colors. Match that display to the 
industry’s smallest analyzer 
footprint, and you have a unit that 
leaves ample room for your test 
fixtures and is easy on your eyes. 
Most technicians can be 

productive on the Benchmark in 
less than one day, with a minimum 
of retraining. 

Highly visible color screens reduce 
trace and limit confusion, and 
make most operator functions 
virtually effortless. 
The Benchmark is as easy on 

your budget as it is on your staff. 
Put the Benchmark 1150 to the test. 
You’ll be positively impressed with 
its performance and price. Call 
your local Wavetek representative 
for more information or for a 
product demonstration. 
800-622-5515 317-788-5065 

© Wavetek, 1993 VAvetek 



RF test eq uipment 
CONTINENTAL RESOURCES, INC. 
DENSITRON MICROWAVE LIMITED 
ELECTRO RENT CORPORATION 
ELECTRO-MECHANICS CO. (EMCO) 
GE RENTAL/LEASE 
GENSTAR RENTALS 
HEWLETT-PACKARD CO. 
KEYTEK INSTRUMENT CORP. 
LECROY RESEARCH SYSTEMS 
LECTRONIC RESEARCH LABS 
MARCONI INSTRUMENTS INC. 
MAURY MICROWAVE CORP. 
MDF PRODUCTS INC. 
MICRONETICS INC. 
MOTOROLA, INC., RF DEVICE DIVISION 
NAPTECH 
NEW WAVE INSTRUMENTS 
NOISE COM INC. 
ROHDE AND SCHWARZ GMBH CO 
STANFORD RESEARCH SYSTEMS 
TELOGY 
TEST EQUIPMENT CORP. 
TUCKER ELECTRONICS 
WANDEL & GOLTERMANN INC. 
WAVELINE INC. 

OSCILLOSCOPES 
A.W. SPERRY INSTRUMENTS, INC. 
ACCUTEST INSTRUMENTS INC. 
ANALOGIC CORP. 
ANALYTEK LTD 
AT&T CAPITAL CORPORATION 
B & K PRECISION. 

MAXTEC INTERNATIONAL CORP. - D, R 
CALIBRON INSTRUMENTS DIV. 

-BURTON-ROGERS CO.. INC. 
CONTACT EAST 
CONTINENTAL RESOURCES. INC. 
DYMA ENGINEERING 
ELECTRO RENT CORPORATION 
GE RENTAL/LEASE 
GENSTAR RENTALS 
GLOBAL SPECIALTIES 
HEWLETT-PACKARD CO. 
IWATSU AMERICA. INC. 
JAMES MILLEN ELECTRONICS 
JOHN FLUKE MFG. CO. INC. 
KIKUSUI INTERNATIONAL CORP. 
LEADER INSTRUMENTS CORP. 
LECROY RESEARCH SYSTEMS 
LECTRONIC RESEARCH LABS 
MOTOROLA. INC., RF DEVICE DIVISION 
MOUSER ELECTRONICS - D 
NAPTECH 
PROTEK 
RAG ELECTRONICS INC. - D 
RAPID SYSTEMS 
RENTELCO CORP. 
RUBYTRON INSTRUMENTS 
SENCORE INC. 
TELOGY 
TEST EQUIPMENT CORP. 
TUCKER ELECTRONICS 

POWER METERS 
A.W. SPERRY INSTRUMENTS, INC. 
ACCUTEST INSTRUMENTS INC. 
AIL SYSTEMS INC. 
ANGUS ELECTRONICS CO. 
ANRITSU 
ANRITSU WILTRON CO. 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
AT&T CAPITAL CORPORATION 
BERKELEY NUCLEONICS CORP. 
BIRD ELECTRONIC CORP. 
BOONTON ELECTRONICS CORP. 
CALIBRON INSTRUMENTS DIV. 

-BURTON-ROGERS CO., INC. 
COAXIAL DYNAMICS. INC. 
COLORADO DATA SYSTEMS, INC. 
CONTACT EAST 
CONTINENTAL RESOURCES. INC. 
DAJEM TECHNOLOGY CO. 
DIRECT CONVERSION TECHNIQUE. INC. 
DRANETZ TECHNOLOGIES, INC. 
EAGLE WICHITA 
EIP MICROWAVE, INC. 
ELECTRO RENT CORPORATION 

FOTEC, INC. 
GE RENTAL/LEASE 
GENERAL MICROWAVE CORP. 
GENSTAR RENTALS 
GIGA-TRONICS, INC. 
GIGA-TRONICS, POWER MEASUREMENTS DIV. 
HELPER INSTRUMENTS CO. 
HEWLETT-PACKARD CO. 
IBEX GROUP INC. 
ITM SYSTEMS INC. 
JOHN FLUKE MFG. CO. INC. 
JOSEPH ELECTRONICS INC. 
LECTRONIC RESEARCH LABS 
LUCAS WEINSCHEL 
MARCONI INSTRUMENTS INC. 
MCDONALD ASSOCIATES - R 
MICROWAVE DEVICES, INC. 
MID-ATLANTIC RF SYSTEMS, INC. 
MILLITECH CORP. 
MILLIVAC INSTRUMENTS, INC. 
MOTOROLA. INC., RF DEVICE DIVISION 
NAPTECH 
NARDA MICROWAVE CORP. 
ORIEL CORP. 
PASCALL MICROWAVE LIMITED - D, R 
RACAL-DANA INSTRUMENTS, INC. 
RAG ELECTRONICS INC. - D 
RAYTHEON CO . MPTD 
RENTELCO CORP. 
RICHARDSON ELECTRONICS, LTD. - D 
ROHDE AND SCHWARZ GMBH CO 
RUBYTRON INSTRUMENTS 
SCIENTIFIC ATLANTA 
SIGNALCRAFTERS, INC. 
TEGAM INC 
TELOGY 
TEST EQUIPMENT CORP. 
TONY CHAPMAN ELECTRONICS LTD. 
TUCKER ELECTRONICS 
ULTRA LASERTECH INC. 
WANDEL & GOLTERMANN INC. 

PROBES 
A.W. SPERRY INSTRUMENTS, INC. 
ACCUTEST INSTRUMENTS INC. 
AMERICAN LASER SYSTEMS, INC. 
AT&T CAPITAL CORPORATION 
AVTECH ELECTROSYSTEMS LTD. 
CALIBRON INSTRUMENTS DIV. 

-BURTON-ROGERS CO.. INC. 
CAMBRIDGE AEROFLO INC. 
CASCADE MICROTECH, INC. 
CERPROBE CORP. 
CONTACT EAST 
CONTINENTAL RESOURCES, INC. 
DESIGN TECHNIQUE INTERNATIONAL 
DRANETZ TECHNOLOGIES, INC. 
ELECTRO RENT CORPORATION 
ELECTRO-MECHANICS CO. (EMCO) 
ELECTRO-METRICS, INC. 
FISCHER CUSTOM COMMUNICATIONS, INC. 
GE RENTAL/LEASE 
GENSTAR RENTALS 
GIGA-TRONICS, INC. 
GLOBAL SPECIALTIES 
HEWLETT-PACKARD CO. 
IBEX GROUP INC. 
INTER-CONTINENTAL MICROWAVE 
INTER-LOGIC SYSTEMS 
ITT POMONA ELECTRONICS 
JOHN FLUKE MFG. CO. INC. 
JOSLYN JENNINGS CORPORATION 
KEYTEK INSTRUMENT CORP. 
KIKUSUI INTERNATIONAL CORP. 
LEADER INSTRUMENTS CORP. 
LECTRONIC RESEARCH LABS 
LOGIMETRICS, INC. 
LUXTRON 
MCDONALD ASSOCIATES - R 
MOTOROLA, INC., RF DEVICE DIVISION 
MOUSER ELECTRONICS - D 
NAPTECH 
NARDA MICROWAVE CORP. 
PHOTO TRANSFER INDUSTRIES 
PICOSECOND PULSE LABS, INC. 
PROTEK 
R & B ENTERPRISES 
RAG ELECTRONICS INC. - D 
ROHDE AND SCHWARZ GMBH CO 
ROSS ENGINEERING CORP. 

RUBYTRON INSTRUMENTS 
SIMPSON ELECTRIC CO. 
SOLDER ABSORBING TECHNOLOGY INC. 
SOUTHWEST RESEARCH INSTITUTE 
T & M RESEARCH PRODUCTS INC. 
TEGAM INC 
TELEPLEX INC. (ALFORD DIV.) 
TELOGY 
TEST EQUIPMENT CORP. 
TEST PROBES, INC. 
TRIPLETT CORP. 
TUCKER ELECTRONICS 
VIEWSONICS 
WALKER SCIENTIFIC 
WANDEL & GOLTERMANN INC. 
WAYNE KERR INC. 
WENTWORTH LABORATORIES, INC. 

PULSE 
GENERATORS 

ACCUTEST INSTRUMENTS INC. 
ANRITSU 
AT&T CAPITAL CORPORATION 
AVTECH ELECTROSYSTEMS LTD. 
BARTH ELECTRONICS, INC. 
BERKELEY NUCLEONICS CORP. 
BRUEL & KJAER INSTRUMENTS 
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 
EMCC 
GE RENTAL/LEASE 
GENSTAR RENTALS 
GLOBAL SPECIALTIES 
HEWLETT-PACKARD CO. 
INSTRUMENT RESEARCH COMPANY 
JOHN FLUKE MFG. CO. INC. 
JOSEPH ELECTRONICS INC. 
KEYTEK INSTRUMENT CORP. 
KROHN-HITE CORP. 
LECROY RESEARCH SYSTEMS 
LECTRONIC RESEARCH LABS 
LUCAS EPSCO INC. 
MARLOW ELECTRONICS LTD. - R 
MCDONALD ASSOCIATES - R 
MCL INC. 
MOTOROLA, INC., RF DEVICE DIVISION 
NAPTECH 
PICOSECOND PULSE LABS, INC. 
PROTEK 
R & B ENTERPRISES 
RAG ELECTRONICS INC. - D 
RAPID SYSTEMS 
RENTELCO CORP. 
SCHAFFNER EMC, INC. 
SCIENTIFIC ATLANTA 
STANFORD RESEARCH SYSTEMS 
SYSTRON DONNER CORP., 

MICROWAVE/INSTRUMENT DIV. 
TELOGY 
TEST EQUIPMENT CORP. 
TUCKER ELECTRONICS 
WAVETEK COMMUNICATIONS DIVISION 
WAVETEK CORPORATION 

RLC/ 
IMPEDANCE 
BRIDGES 

ACCUTEST INSTRUMENTS INC. 
ANRITSU WILTRON CO. 
AT&T CAPITAL CORPORATION 
BOONTON ELECTRONICS CORP. 
CALIBRON INSTRUMENTS DIV. 

-BURTON-ROGERS CO., INC. 
CONTACT EAST 
CONTINENTAL RESOURCES, INC. 
EAGLE WICHITA 
ELECTRO RENT CORPORATION 
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GE RENTAL/LEASE 
GENSTAR RENTALS 
HEWLETT-PACKARD CO. 
JOSEPH ELECTRONICS INC. 
LEADER INSTRUMENTS CORP. 
LECTRONIC RESEARCH LABS 
MOTOROLA, INC., RF DEVICE DIVISION 
NAPTECH 
PALOMAR ENGINEERS 
RAG ELECTRONICS INC. - D 
RENTELCO CORP. 
ROHDE AND SCHWARZ GMBH CO 
SENCORE INC. 
STANFORD RESEARCH SYSTEMS 
TBE ELECTRONICS 
TELOGY 
TEST EQUIPMENT CORP. 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
WAVETEK COMMUNICATIONS DIVISION 
WAYNE KERR INC. 
WIDE BAND ENGINEERING CO. INC. 
WILTRON CO. 

SIGNAL LEVEL 
METERS 

ACCUTEST INSTRUMENTS INC. 
ANRITSU WILTRON CO. 
AT&T CAPITAL CORPORATION 
BIRD ELECTRONIC CORP. 
BRUEL & KJAER INSTRUMENTS 
CALIBRON INSTRUMENTS DIV. 

-BURTON-ROGERS CO., INC. 
CARNEL LABS 
CONTINENTAL RESOURCES. INC. 
ELECTRO RENT CORPORATION 
GE RENTAL/LEASE 
GENSTAR RENTALS 
HEWLETT-PACKARD CO. 
JOSEPH ELECTRONICS INC. 
LECTRONIC RESEARCH LABS 
MOTOROLA. INC., RF DEVICE DIVISION 
NAPTECH 
ORIEL CORP. 
RACAL-DANA INSTRUMENTS, INC. 
RENTELCO CORP. 
ROHDE & SCHWARZ INC. 
ROHDE AND SCHWARZ GMBH CO 
SENCORE INC. 
SIMPSON ELECTRIC CO. 
TELOGY 
TEST EQUIPMENT CORP. 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
VIEWSONICS 
WANDEL & GOLTERMANN INC. 
WAVETEK COMMUNICATIONS DIVISION 
WAVETEK CORPORATION 

SIGNAL/SWEEP 
GENERATORS 

ACCUTEST INSTRUMENTS INC. 
ADVANCED COMMUNICATIONS SYSTEMS. INC. 
ADVANTEST AMERICA, INC. 
ANALOGIC CORP. 
ANGHEL LABORATORIES. 

A DIV. OF RADIATION SYSTEMS INC. 
ANRITSU 
ANRITSU WILTRON CO. 
APRIL INSTRUMENT 
AT&T CAPITAL CORPORATION 
AVCOM OF VIRGINIA 
BELLSONICS INC 
BOONTON ELECTRONICS CORP. 
BRUEL & KJAER INSTRUMENTS 
CALIBRON INSTRUMENTS DIV. 

-BURTON-ROGERS CO., INC. 
CARNEL LABS 
CONTACT EAST 
CONTINENTAL RESOURCES. INC. 
DKD INSTRUMENTS 
DORADO INTERNATIONAL CORPORATION 
DURA ELECTRONIC SALES - R 
DYNAMIC SCIENCES 
EIP MICROWAVE, INC. 

ELECTRO RENT CORPORATION 
FUSION ELECTRONICS, INC. 
GE RENTAL/LEASE 
GENSTAR RENTALS 
GIGA TRONICS, INC. 
GIGA-TRONICS. POWER MEASUREMENTS DIV. 
GLOBAL SPECIALTIES 
HEWLETT-PACKARD CO. 
IFR SYSTEMS, INC. 
JOHN FLUKE MFG. CO. INC. 
JOSEPH ELECTRONICS INC. 
KIKUSUI INTERNATIONAL CORP. 
KROHN-HITE CORP. 
LEADER INSTRUMENTS CORP. 
LECROY RESEARCH SYSTEMS 
LECTRONIC RESEARCH LABS 
LINEARIZER TECHNOLOGY. INC. 
LUCAS WEINSCHEL 
MARCONI INSTRUMENTS INC. 
MCDONALD ASSOCIATES - R 
MICRO - NOW INSTRUMENT CO. INC. 
MICRODYNE CORP. 
MICROWAVE OSCILLATOR CORP. 
MILLITECH CORP. 
MOTOROLA. INC.. RF DEVICE DIVISION 
MOUSER ELECTRONICS - D 
NAPTECH 
NCI SYSTEMS. A DIVISION OF NOISE COM. INC. 
NOVATECH INSTRUMENTS 
PROGRAMMED TEST SOURCES, INC. 
PROTEK 
RACAL-DANA INSTRUMENTS. INC. 
RAG ELECTRONICS INC. - D 
RAMSEY ELECTRONICS 
RAPID SYSTEMS 
RE AMERICA. INC. 
RENTELCO CORP. 
ROHDE & SCHWARZ INC. 
ROHDE AND SCHWARZ GMBH CO 
RUBYTRON INSTRUMENTS 
SCIENTIFIC ATLANTA 
SIGNALCRAFTERS. INC. 
STANFORD RESEARCH SYSTEMS 
SYSTRON DONNER CORP , 

MICROWAVE/INSTRUMENT DIV. 
TELOGY 
TESLATRONICS, INC. 
TEST EQUIPMENT CORP. 
TONY CHAPMAN ELECTRONICS LTD. 
TRILITHIC. INC. 
TUCKER ELECTRONICS 
WALKER SCIENTIFIC 
WANDEL & GOLTERMANN INC. 
WAVETEK COMMUNICATIONS DIVISION 
WAVETEK CORPORATION 
WAYNE KERR INC. 
WILTRON CO. 

SPECTRUM 
ANALYZERS 

A& A ENGINEERING 
ACCUTEST INSTRUMENTS INC. 
ADVANTEST AMERICA, INC. 
ANALOGIC CORP. 
ANRITSU 
ANRITSU WILTRON CO. 
AT&T CAPITAL CORPORATION 
AVCOM OF VIRGINIA 
B & K PRECISION, 

MAXTEC INTERNATIONAL CORP. - D. R 
BELLSONICS INC. 
BRUEL & KJAER INSTRUMENTS 
CONTACT EAST 
CONTINENTAL RESOURCES, INC. 
DKD INSTRUMENTS 
ELECTRO RENT CORPORATION 
ELECTRO-METRICS, INC. 
EUROTEST LABORATORIES LTD. 
FUSION ELECTRONICS, INC. 
GE RENTAL/LEASE 
GENSTAR RENTALS 
HEWLETT-PACKARD CO. 
IFR SYSTEMS, INC. 
INLINE COMPONENTS. INC. 
INSTRUMENT ENGINES 
JOSEPH ELECTRONICS INC. 
KAY ELEMETRICS CORP. 
LECROY RESEARCH SYSTEMS 

LECTRONIC RESEARCH LABS 
LNR COMMUNICATIONS, INC 
MARCONI INSTRUMENTS INC. 
MCDONALD ASSOCIATES - R 
MORROW TECHNOLOGIES CORP., 

INSTRUMENT ENGINES DIV. 
MOTOROLA, INC., RF DEVICE DIVISION 
NAPTECH 
NATIONAL INSTRUMENTS CORP. 
PASCALL MICROWAVE LIMITED - D. R 
PROTEK 
RAG ELECTRONICS INC. - D 
RAPID SYSTEMS 
RDL, INC. 
RENTELCO CORP. 
ROHDE & SCHWARZ INC. 
ROHDE AND SCHWARZ GMBH CO 
SCIENTIFIC ATLANTA 
STANFORD RESEARCH SYSTEMS 
TELOGY 
TEST EQUIPMENT CORP. 
TRILITHIC, INC. 
TUCKER ELECTRONICS 
WANDEL & GOLTERMANN INC. 
WAVETEK COMMUNICATIONS DIVISION 
WAYNE KERR INC. 
ZONIC A&D COMPANY 

SWR ANALYZERS 
ACCUTEST INSTRUMENTS INC. 
ANRITSU WILTRON CO. 
AT&T CAPITAL CORPORATION 
BIRD ELECTRONIC CORP. 
COAXIAL DYNAMICS, INC. 
CONTACT EAST 
CONTINENTAL RESOURCES, INC. 
DECIBEL PRODUCTS 
DIRECT CONVERSION TECHNIQUE. INC. 
EAGLE WICHITA 
ELECTRO RENT CORPORATION 
GENSTAR RENTALS 
HELPER INSTRUMENTS CO. 
HEWLETT-PACKARD CO. 
JOSEPH ELECTRONICS INC. 
LECTRONIC RESEARCH LABS 
MARCONI INSTRUMENTS INC. 
MICROWAVE DEVICES, INC. 
MOTOROLA. INC., RF DEVICE DIVISION 
NAPTECH 
PALOMAR ENGINEERS 
ROHDE AND SCHWARZ GMBH CO 
SIGNALCRAFTERS. INC. 
TELOGY 
TELONIC BERKELEY. INC. 
TEST EQUIPMENT CORP. 
TUCKER ELECTRONICS 
WANDEL & GOLTERMANN INC. 
WILTRON CO. 

TEST FIXTURES 
3M CO./ELECTRONIC PRODUCTS DIVISION 
ACCUTEST INSTRUMENTS INC. 
ADAPTIVE TECHNOLOGY. INC. 
ANRITSU WILTRON CO. 
AT&T CAPITAL CORPORATION 
CASCADE MICROTECH. INC. 
CERPROBE CORP 
COILCRAFT 
CONSULTEK SOFTWARE SYSTEMS. INC. 
DESIGN TECHNIQUE INTERNATIONAL 
ELASTOMERIC TECHNOLOGIES. INC. 
ELECTRO RENT CORPORATION 
FISCHER CUSTOM COMMUNICATIONS, INC. 
HEWLETT-PACKARD CO. 
HOWELL LABORATORIES, INC. 
INTER-CONTINENTAL MICROWAVE 
INTER-LOGIC SYSTEMS 
JFW INDUSTRIES, INC. 
LECTRONIC RESEARCH LABS 
LIXI, INC. 
MAURY MICROWAVE CORP. 
MOTOROLA SEMICONDUCTORS 
MOTOROLA. INC.. RF DEVICE DIVISION 
PHOTO TRANSFER INDUSTRIES 
RACAL-DANA INSTRUMENTS. INC. 
RF PROTOTYPE SYSTEMS 
RICHARDSON ELECTRONICS. LTD. - D 
ROHDE AND SCHWARZ GMBH CO 
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RF services 
SCIENTIFIC ATLANTA 
SIGNATRON CORPORATION 
SPIRA MFG CORP. 
SUN ELECTRONIC SYSTEMS. INC. 
SYNERGY MICROWAVE CORP. 
TEST EQUIPMENT CORP. 
TUCKER ELECTRONICS 
WAYNE KERR INC 
WENTWORTH LABORATORIES, INC. 
WILTRON CO. 

WAVE/DISTORTION 
ANALYZERS 

ACCUTEST INSTRUMENTS INC. 
ANALOGIC CORP. 
ANRITSU WILTRON CO. 
AT&T CAPITAL CORPORATION 
BOONTON ELECTRONICS CORP. 
CALIBRON INSTRUMENTS DIV. 

-BURTON-ROGERS CO., INC. 
COLORADO DATA SYSTEMS, INC. 
CONTINENTAL RESOURCES. INC. 
DRANETZ TECHNOLOGIES. INC. 
ELECTRO RENT CORPORATION 
GE RENTAL/LEASE 
GENSTAR RENTALS 
HEWLETT-PACKARD CO. 
JOSEPH ELECTRONICS INC. 
KROHN-HITE CORP. 
LEADER INSTRUMENTS CORP. 
LECROY RESEARCH SYSTEMS 
LECTRONIC RESEARCH LABS 
LINEARIZER TECHNOLOGY, INC 
MOTOROLA. INC., RF DEVICE DIVISION 
NAPTECH 
RAG ELECTRONICS INC. - D 
RAPID SYSTEMS 
RE AMERICA. INC. 
SOLTEC CORP. 
TBE ELECTRONICS 
TELOGY 
TEST EQUIPMENT CORP. 
TUCKER ELECTRONICS 
WANDEL & GOLTERMANN INC. 
WAYNE KERR INC. 

SERVICES 
ANTENNA 

MEASUREMENT 
A.H. SYSTEMS. INC. 
AEL DEFENSE CORP. 
AIL SYSTEMS INC. 
AIRTRON CORP.. A DIVISION OF LITTON SYSTEMS 
ANDREW CORP. 
ANTENNA DESIGN & MANUFACTURING 
ANTENNA DESIGN SPECIALISTS 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
ANTENNA TECHNOLOGY - D. R 
ASTRON CORPORATION 
CKC LABORATORIES. INC. 
CUBIC DEFENSE. INC. 
D.L.S. ELECTRONIC SYSTEMS. INC. 
DATRON/TRANSCO INC. 
DECIBEL PRODUCTS 
DESKIN RESEARCH GROUP 
E 3 ENGINEERS INC. 
ELECTRO-MECHANICS CO. (EMCO) 
EMCC 
EUROTEST LABORATORIES LTD. 
FLAM & RUSSELL, INC. 
HAZELTINE CORP 
HUBER + SUHNER AG 
JEF CONSULTANT. INC. 
LUCAS EPSCO INC 
MICRO COMMUNICATIONS. INC. 
MILLITECH CORP. 
NARDA MICROWAVE CORP. 
R.F. TECHNOLOGIES CORPORATION 
RADIOMETRICS MIDWEST CORP. 
RAY PROOF. SHIELDING SYSTEMS CORP. 
RF CONSULTANTS. INC 
ROHDE AND SCHWARZ GMBH CO 
SCIENTIFIC ATLANTA 

SOUTHWEST RESEARCH INSTITUTE 
TECHNICAL SYSTEMS ASSOCIATES, INC. 
TELEDYNE RYAN ELECTRONICS 
TELEPLEX INC. (ALFORD DIV.) 
TIL-TEK LTD. 
VANTAGE ASSOCIATES INC. 

CIRCUIT ASSEMBLY 
AEL DEFENSE CORP 
ALPHA INDUSTRIES. INC. 
APPLIED DIELECTRICS. INC. 
C.Y. TECH 
CARDINAL CONTROL CO. INC. 
CTS CORP./KNIGHTS DIV. 
E 3 ENGINEERS INC. 
ELGIN ELECTRONICS 
EMINETICS 
EPSILON LAMBDA ELECTRONICS CORP. - R 
FUJITSU MICROELECTRONICS. 

SEMICONDUCTOR DIVISION 
GENERAL SERVICES ENGINEERING. INC. 
GROUP J INC. 
HYBRID-TEK. INC. 
HYBRIDS INTERNATIONAL. LTD. 
INTERNATIONAL SENSOR SYSTEMS, INC. 
IPT CORPORATION 
JPS COMMUNICATIONS. INC. 
KOLINKER INDUSTRIAL EQUIP. LTD. 
MATRIX CORP. 
MICRO PRECISION TECH. INC. 
MICROWAVE DEVICES. INC. 
MODULAR COMPONENTS NATIONAL. INC. (MCN) 
NAVAN CORPORATION 
NORCOMM CORP 
ORION ALPHA CORPORATION 
PAN DATACOMM INC. 
PCDYNAMICS 
PMI TECHNOLOGIES 
POLY-CIRCUITS INC. 
POLYFLON CO. 
RCD COMPONENTS INC. 
REL LABS. INC. 
RF POWER SYSTEMS 
SHASON MICROWAVE CORP. 
SPECTRUM CONTROL, INC. 
SYNETCOM DIGITAL. INC. 
TAUBER-DREYER CORP. - D, R 
TECHDYNE. INC. 
TEKTRON MICRO ELECTRONICS INC. 
TEKTRONIX MPL 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TELEDYNE RYAN ELECTRONICS 
TESA, C/O TIERRA MONTE. INC. 
VANTAGE ASSOCIATES INC. 

CONSULTANTS 
A R. BLANCK 
ADAPTIVE TECHNOLOGY. INC. 
ADVANCED ELECTROMAGNETICS. INC. 
ADVANCED MICROSOLUTIONS 
AEROSPACE CONSULTING 
AET ASSOCIATES - R 
ALK ENGINEERING 
ANALOG SOLUTIONS 
ANDERSON SYSTEMS 
ANTENNA DESIGN SPECIALISTS 
ANTENNA TECHNOLOGY - D. R 
APEX SYSTEMS. INC. 
APPLIED SPECTRUM RESEARCH 
APTRON LABORATORIES. INC. 
ASTRON CORPORATION 
AT&T CAPITAL CORPORATION 
BERSON & ASSOCIATES 
BESSER ASSOCIATES 
BROUNLEY ENGINEERING 
C.E. PRECISION ASSEMBLIES 
CAPTEL ANTENNA SYSTEMS. INC. - D, R 
CARNEL LABS 
CAT SECURE SYSTEMS. INC. 
CKC LABORATORIES. INC. 
COM DEV 
COMMUNICATION CERTIFICATION LABORATORY 
COMPACT SOFTWARE. INC. 
COMPASS COMMUNICATIONS INC. 
CONTROL CONCEPTS CORP . 

A SUBSIDIARY OF THE LIEBERT CORP. 
D.L.S. ELECTRONIC SYSTEMS. INC. 

DAJEM TECHNOLOGY CO. 
DAWN ELECTRONICS. INC. 
DESIGN & EVALUATION. INC. 
DESIGN AUTOMATION. INC. 
DETROIT TESTING LABORATORY. INC. 
DYNETICS INC. 
E 3 ENGINEERS INC. 
EAGLE MAGNETIC CO INC. 
ELECTRO SERVICE CORP./INC 

HCAPE TESTING SERVICES 
EM RESEARCH ENGINEERING. INC. 
EMC CONSULTING 
EMC SERVICES INC. 
EMCC 
EMCI 
EMCI EAST 
EPSILON LAMBDA ELECTRONICS CORP - R 
EUROTEST LABORATORIES LTD. 
FLAM & RUSSELL, INC. 
FROST & SULLIVAN/MARKET INTELLIGENCE 
GENERAL SERVICES ENGINEERING, INC. 
GILTRON INC. 
GREEN MOUNTAIN RADIO RESEARCH CO. 
GROUP J INC. 
HDS, INC. 
HYBRID-TEK. INC. 
I T S ELECTRONICS INC. 
INGSOFT LIMITED 
INNOVATION FIRST 
INSTRUMENT SPECIALTIES CO., INC 
INTERFERENCE CONTROL TECHNOLOGIES. INC. 
INTERNATIONAL COMPLIANCE CORP. 
IPT CORPORATION 
JEF CONSULTANT. INC. 
JPS COMMUNICATIONS, INC. 
KAJFEZ CONSULTING 
KIEFER ELECTRONIC DEVELOPMENT 
KINTRONIC LABORATORIES - D 
KOLINKER INDUSTRIAL EQUIP. LTD. 
L.C.R. ELECTRONICS, INC. 
LEHMAN CHAMBERS 
LINEARIZER TECHNOLOGY, INC. 
LOCKHEED-SANDERS. INC. 
LOCUS, INC. 
LUNAR INDUSTRIES, INC. 
MADE IT ASSOCIATES. INC. 
MANAGEMENT RECRUITERS OF BOULDER. INC. 
MAXWELL LABORATORIES. INC. 
MCH ASSOCIATES 
MEDINA SOFTWARE. INC. 
MICRO COMMUNICATIONS. INC. 
MICRON COMMUNICATIONS. INC. 
MILLIMETER WAVE TECHNOLOGY 
NATIONAL ELECTRONIC INTERFERENCE 

CONTROL CO. 
NAVAN CORPORATION 
NORCOMM CORP 
NOVA ENGINEERING 
NOVA RF SYSTEMS INC. 
NW SILICON SPECIALISTS INC. 
OMNIPOINT CORPORATION 
ORION ALPHA CORPORATION 
PAN DATACOMM INC. 
PHOTO TRANSFER INDUSTRIES 
PICO PRODUCTS. INC. 
PRA INC. 
PRESCO INC 
R & B ENTERPRISES 
R.F. TECHNOLOGIES CORPORATION 
RADIATION SCIENCES INC. 
RADIOMETRICS MIDWEST CORP. 
RANTEC ANECHOIC / SHIELDING SYSTEMS 
RAY PROOF. SHIELDING SYSTEMS CORP. 
RESEARCH ASSOC. OF SYRACUSE 
RF CONSULTANTS. INC 
RF POWER PRODUCTS 
RF POWER SYSTEMS 
RFDC INC. - D. R 
RFI CORP. 
RLM RESEARCH 
ROSS ENGINEERING CORP. 
RUBYTRON INSTRUMENTS 
SAE POWER. INC. 
SCIENCE & ENGINEERING CONSULTANTS. INC. 
SCIENTIFIC HARDWARE SYSTEMS 
SHASON MICROWAVE CORP. 
SIGNATRON CORPORATION 
SIGNATURE DESIGNS 
SMT PLUS, INC. 
SOMERSOFT 
SOUTHWEST RESEARCH INSTITUTE 
SPECTRUM CONTROL, INC. 
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RE services 

1. ANALOG SOLUTIONS 
2. FOX ELECTRONICS 
3. IFR SYSTEMS, INC. 
4. KINTRONIC LABORATORIES 
5. LUCAS WEINSCHEL 
6. MINI-CIRCUITS 

7. MURATA ERIE NORTH AMERICA 
8. PENSTOCK INC. 
9. POLYPHASER CORP. 
10. Q-BIT CORPORATION 
11. RF MONOLITHICS 
12. WAVETEK COMMUNICATIONS DIVISION 
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RF services 
STANFORD TELECOM, INC.; 

ASIC & CUSTOM PRODUCTS DIV. 
SYNETCOM DIGITAL, INC. 
TACTICAL ELECTRONICS CORP 
TALBOT TECHNOLOGY (T-TECH) CORP 
TAUBER-DREYER CORP. - D, R 
TBE ELECTRONICS 
TECHNOLOGY FUTURES INC. 
TELEMETRY TECHNOLOGIES. INC. 
TELEPLEX INC. (ALFORD DIV.) 
TEXAS SPECTRUM ELECTRONICS INC. 
THE ENGINEERS' CLUB 
THE SHEDD GROUP 
THOMAS H. STANFORD ENGINEERING 
TIL-TEK LTD. 
TIMCO ENGINEERING, INC. 
TUV RHEINLAND OF NORTH AMERICA. INC. 
UNDERWRITERS LABORATORIES INC. 
VENTRONIC 
WAVE TECHNOLOGY 
Z DOMAIN TECHNOLOGIES. INC. 

CUSTOM HYBRIDS 
AT&T MICROELECTRONICS 
BECKMAN INDUSTRIAL CORP., ELECTRONIC TECH¬ 
NOLOGIES DIV. 
BRENNAN ASSOCIATES - R 
C & S HYBRID. INC. 
CALNET ELECTRONICS INC. 
COUGAR COMPONENTS 
CTS CORP 
CTS CORP./KNIGHTS DIV. 
DAICO INDUSTRIES 
DATEL. INC. 
DAWN ELECTRONICS. INC. 
DIELECTRIC COMMUNICATIONS 
DYKO TOOL CORPORATION 
EMC TECHNOLOGY. INC. 
ENGELHARD CORPORATION 
ENON MICROWAVE INC. 
FDK AMERICA. INC 
FLEXCO MICROWAVE. INC. 
FOX ELECTRONICS 
FUJITSU MICROELECTRONICS. 

SEMICONDUCTOR DIVISION 
GEC-MARCONI MATERIALS TECHNOLOGY. LTD. 
HARRIS CORP. FARINON COMPONENTS OPERATION 
HAZELTINE CORP. 
HYBRID-TEK. INC. 
HYBRIDS INTERNATIONAL. LTD. 
HYTEK MICROSYSTEMS INC. 
IMPELLIMAX 
INTECH 
INTERNATIONAL SENSOR SYSTEMS. INC. 
ION BEAM MILLING. INC. 
JCA TECHNOLOGY INC. 
JFW INDUSTRIES. INC. 
M-TRON INDUSTRIES INC. 
M.S. KENNEDY CORP 
MIC TECHNOLOGY CORPORATION 

MICROWAVE CIRCUIT DIVISION 
MICRO HYBRIDS INC. 
MICRO NETWORKS CO. 
MICRO PRECISION TECH. INC. 
MICRON COMMUNICATIONS. INC. 
MINI-CIRCUITS 
MINI-SYSTEMS. INC. 
NARDA MICROWAVE CORP. 
NATEL ENGINEERING CO.. INC. 
NORSAL INDUSTRIES INC. 
NW SILICON SPECIALISTS INC. 
OAKBURY COMPONENTS LTD. 
ORION ALPHA CORPORATION 
PACIFIC MONOLITHICS 
PENSTOCK INC. - D 
PHONON CORP 
PHOTO TRANSFER INDUSTRIES 
PIEZO TECHNOLOGY. INC. 
PLESSEY SEMICONDUCTORS 
POLY-CIRCUITS INC. 
Q-BIT CORPORATION 
R.F. TECHNOLOGIES CORPORATION 
RCD COMPONENTS INC. 
REL LABS. INC. 
RF MONOLITHICS INC. 
SAGE LABORATORIES. INC. 
SENAH - R 
SHASON MICROWAVE CORP. 
SIPEX 
SPECTRUM CONTROL. INC. 

TALBOT TECHNOLOGY (T-TECH) CORP. 
TAUBER-DREYER CORP. - D, R 
TEKTRON MICRO ELECTRONICS INC. 
TEKTRONIX MPL 
TELEDYNE MICROELECTRONICS 
TELEDYNE MICROWAVE 
TELEDYNE RYAN ELECTRONICS 
TIME AND FREQUENCY LTD. 

c/o RALTRON ELECTRONICS 

EMC TESTING 
A.H. SYSTEMS. INC. 
A R BLANCK 
ADVANCED MEASUREMENT SYSTEMS. INC. 
AEL DEFENSE CORP. 
AIL SYSTEMS INC. 
AMADOR PRODUCT SERVICE 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
BURLE INDUSTRIES. INC. - TUBE PRODUCTS DIV 
CALMONT ENGINEERING AND ELECTRONICS CORP. 
CAPTOR CORP. 
CARNEL LABS 
CAT SECURE SYSTEMS. INC. 
CHOMERICS, INC. 
CKC LABORATORIES. INC. 
COMMUNICATION CERTIFICATION LABORATORY 
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./INC 

HCAPE TESTING SERVICES 
ELECTRO-MECHANICS CO. (EMCO) 
EMACO PRODUCT SERVICE 
EMC SERVICES INC. 
EMCC 
EMCI 
EMCI EAST 
EUROTEST LABORATORIES LTD. 
FILTRON CO. INC. 
GILTRON INC 
IBEX GROUP INC. 
INSTRUMENT SPECIALTIES CO . INC. 
INSTRUMENTS FOR INDUSTRY. INC. 
INTERFERENCE CONTROL TECHNOLOGIES. INC. 
INTERNATIONAL COMPLIANCE CORP. 
LC.R. ELECTRONICS. INC. 
LOCKHEED-SANDERS. INC 
MCDONALD ASSOCIATES - R 
NATIONAL ELECTRONIC INTERFERENCE 

CONTROL CO. 
NORAND EMC TEST LAB 
R & B ENTERPRISES 
RADIATION SCIENCES INC. 
RADIOMETRICS MIDWEST CORP. 
RANTEC ANECHOIC I SHIELDING SYSTEMS 
RAY PROOF. SHIELDING SYSTEMS CORP. 
RF CONSULTANTS. INC. 
RFI CORP. 
SAE POWER. INC. 
SCHAFFNER EMC. INC. 
SCIENTIFIC HARDWARE SYSTEMS 
SMITH ELECTRONICS. INC. 
SOUTHWEST RESEARCH INSTITUTE 
SPECTRUM CONTROL. INC. 
TDK CORP. OF AMERICA 
TELEDYNE RYAN ELECTRONICS 
TIMCO ENGINEERING. INC. 
TOKIN AMERICA INC. 
TUV PRODUCT SERVICE 
TUV RHEINLAND OF NORTH AMERICA. INC. 
UNDERWRITERS LABORATORIES INC. 
WATKINS-JOHNSON CO. 

EQUIPMENT 
CALIBRATION 

ACCUTEST INSTRUMENTS INC. 
AEL DEFENSE CORP. 
AT&T CAPITAL CORPORATION 
BALLANTINE LABORATORIES 
BIRD ELECTRONIC CORP. 
CARNEL LABS 
CKC LABORATORIES. INC 
CONTINENTAL RESOURCES. INC. 

E 3 ENGINEERS INC. 
EIP MICROWAVE. INC. 
ELECTRO RENT CORPORATION 
EMCC 
GE RENTAL/LEASE 
GENERAL SERVICES ENGINEERING. INC. 
HOLADAY INDUSTRIES. INC. 
INTERNATIONAL COMPLIANCE CORP. 
JOHN FLUKE MFG. CO. INC. 
LECTRONIC RESEARCH LABS 
LUCAS WEINSCHEL 
MARCONI INSTRUMENTS INC. 
NOISE COM INC. 
RADIOMETRICS MIDWEST CORP. 
ROHDE AND SCHWARZ GMBH CO 
ROSS ENGINEERING CORP. 
SCIENTIFIC ATLANTA 
TELEPLEX INC. (ALFORD DIV.) 
TREMETRICS INC. 
TUCKER ELECTRONICS 
TUV RHEINLAND OF NORTH AMERICA. INC. 
WALKER SCIENTIFIC 
WANDEL & GOLTERMANN INC. 
WAVETEK COMMUNICATIONS DIVISION 

INSTRUMENT 
RENTAL/LEASING 

A.H. SYSTEMS. INC. 
ACCUTEST INSTRUMENTS INC. 
AT&T CAPITAL CORPORATION 
AUSTRON INC., A DATUM COMPANY 
B & K PRECISION. 

MAXTEC INTERNATIONAL CORP. - D. R 
BALLANTINE LABORATORIES 
C.J. ENTERPRISES 
CONTINENTAL RESOURCES. INC. 
E 3 ENGINEERS INC. 
EDO CORP. I BARNES ENGINEERING DIV. 
EIP MICROWAVE. INC. 
ELECTRO RENT CORPORATION 
EMCC 
GE RENTAL/LEASE 
GENSTAR RENTALS 
HOLADAY INDUSTRIES. INC. 
IFR SYSTEMS, INC. 
INTERNATIONAL COMPLIANCE CORP. 
JOHN FLUKE MFG. CO. INC. 
LECTRONIC RESEARCH LABS 
PACE TRANSDUCER CO.. 

DIV. OF C.J. INSTRUMENTS. INC. 
POWER SYSTEMS TECHNOLOGY 
RENTELCO CORP. 
SUN ELECTRONIC SYSTEMS. INC. 
TBE ELECTRONICS 
TELOGY 
TEST EQUIPMENT CORP. 
TUCKER ELECTRONICS 

PC LAYOUT/ 
FABRICATION 

AEROSPACE CONSULTING 
AMP INC. 
ANDERSON SYSTEMS 
ANGHEL LABORATORIES. 

A DIV. OF RADIATION SYSTEMS INC. 
APPLIED DIELECTRICS. INC. 
ARTWORK CONVERSION SOFTWARE. INC. 
BARRY INDUSTRIES INC./VALBAR PRODUCTS 
C.Y. TECH 
CKC LABORATORIES, INC. 
DESKIN RESEARCH GROUP 
E 3 ENGINEERS INC. 
ELECTRO COM - R 
EMINETICS 
EPSILON LAMBDA ELECTRONICS CORP. - R 
FUJITSU MICROELECTRONICS. 

SEMICONDUCTOR DIVISION 
GENERAL SERVICES ENGINEERING. INC. 
GOGUEN INDUSTRIES. INC. 
GROUP J INC. 
INJECTORALL ELECTRONICS 
INTERNATIONAL COMPLIANCE CORP. 
IPT CORPORATION 
JPS COMMUNICATIONS. INC. 
MERRIMAC INDUSTRIES. INC. 
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RF emç products 
MICROAMP ELECTRONICS 
MICROWAVE PRINTED CIRCUITRY 
MODULAR COMPONENTS NATIONAL. INC. (MCN) 
ORION ALPHA CORPORATION 
PENSTOCK INC. - D 
PHOTO TRANSFER INDUSTRIES 
PICO PRODUCTS, INC. 
POLY-CIRCUITS INC. 
POLYFLON CO. 
REL LABS. INC. 
RF CONSULTANTS, INC. 
SIGNAL MANAGEMENT LTD. 
SIGNATURE DESIGNS 
SOLADYNE DIV. OF ROGERS CORP. 
SYNETCOM DIGITAL. INC. 
TALBOT TECHNOLOGY (T-TECH) CORP. 

PLATING/COATING 
AIRTRON CORP., A DIVISION OF LITTON SYSTEMS 
DELTRONIC CRYSTAL INDUSTRIES. INC. 
E/M CORP. 
ELECTRO-FILMS, INC. 
ENTHONE INC. 
EPNER TECHNOLOGY INC. 
GENERAL SERVICES ENGINEERING, INC. 
HERMETIC DEVICES INC. 
HEXACON ELECTRIC CO. 
INJECTORALL ELECTRONICS 
INTA 
MICRO PRECISION TECH. INC. 
MICROWAVE PRINTED CIRCUITRY 
PHOTO TRANSFER INDUSTRIES 
POLYFLON CO. 
SOUTHWALL TECHNOLOGY 
TRANS-TECH, INC., 

A SUBSIDIARY OF ALPHA INDUSTRIES, INC. 

SOFTWARE 
DEVELOPMENT 

ADAPTIVE TECHNOLOGY, INC. 
ADVANCED MICROSOLUTIONS 
AEROSPACE CONSULTING 
AET ASSOCIATES - R 
ALK ENGINEERING 
ANALOG & RF MODELS 
APPLIED SPECTRUM RESEARCH 
ARTWORK CONVERSION SOFTWARE, INC. 
CADSHARE RESOURCES INC. 
COMPACT SOFTWARE, INC. 
CONSULTEK SOFTWARE SYSTEMS, INC. 
D A T A. BUSINESS PUBLISHING. INC. 
DAJEM TECHNOLOGY CO. 
DESIGN AUTOMATION, INC. 
DESKIN RESEARCH GROUP 
DOUGLAS INTEGRATED SOFTWARE 
DYNETICS INC. 
E 3 ENGINEERS INC. 
EMC CONSULTING 
EMCC 
FLAM & RUSSELL, INC. 
GENERAL SERVICES ENGINEERING, INC. 
HDS, INC. 
INGSOFT LIMITED 
INNOVATION FIRST 
INTERFERENCE CONTROL TECHNOLOGIES, INC. 
INTUSOFT 
IPT CORPORATION 
JEF CONSULTANT, INC. 
JPS COMMUNICATIONS. INC. 
KAJFEZ CONSULTING 
LINEARIZER TECHNOLOGY, INC. 
LOCUS. INC. 
MADE IT ASSOCIATES, INC. 
MCH ASSOCIATES 
MEDINA SOFTWARE, INC. 
NAVAN CORPORATION 
PRESCO INC. 
RESEARCH ASSOC. OF SYRACUSE 
RHS HARNTEC LTD. 
RLM RESEARCH 
ROHDE AND SCHWARZ GMBH CO 
SIGNATRON CORPORATION 
SIGNATURE DESIGNS 
SOFTWRIGHT 
SOMERSOFT 
SYNETCOM DIGITAL, INC. 

TATUM LABS INC 
TELEDYNE RYAN ELECTRONICS 

TEXTBOOKS/ 
HANDBOODS 

AMERICAN RADIO RELAY LEAGUE, INC., THE 
B & K PRECISION. 

MAXTEC INTERNATIONAL CORP. - D, R 
BERSON & ASSOCIATES 
BESSER ASSOCIATES 
CKC LABORATORIES. INC. 
D A TA BUSINESS PUBLISHING. INC. 
DAJEM TECHNOLOGY CO. 
EAGLEWARE 
EMC SERVICES INC. 
INTERFERENCE CONTROL TECHNOLOGIES, INC. 
INTUSOFT 
NAVAN CORPORATION 
PIKE & FISCHER INC. 
POLYPHASER CORP. 
R & B ENTERPRISES 
RICH'S BUSINESS DIRECTORIES, INC. 
SIGNATURE DESIGNS 
SMT PLUS, INC. 
TATUM LABS INC 
TECHNOLOGY FUTURES INC. 
TECKNIT 
WAVETEK COMMUNICATIONS DIVISION 

TRAINING/ 
EDUCATION 

A.R. BLANCK 
AEROSPACE CONSULTING 
AIM USA 
AMERICAN RADIO RELAY LEAGUE, INC., THE 
AUSTRON INC., A DATUM COMPANY 
BERSON & ASSOCIATES 
BESSER ASSOCIATES 
CADSHARE RESOURCES INC. 
CAPTEL ANTENNA SYSTEMS, INC. - D, R 
CAT SECURE SYSTEMS, INC 
CKC LABORATORIES, INC. 
COMMUNICATION CERTIFICATION LABORATORY 
COMPACT SOFTWARE, INC. 
D.L.S. ELECTRONIC SYSTEMS. INC. 
DAJEM TECHNOLOGY CO. 
DESIGN & EVALUATION. INC. 
DESIGN AUTOMATION, INC. 
DETROIT TESTING LABORATORY, INC. 
DRANETZ TECHNOLOGIES, INC 
EAGLEWARE 
ELECTRICAL INSULATION SUPPLIERS, INC. 
ELECTROMAGNETIC ENERGY POLICY ALLIANCE 
EMC CONSULTING 
EMC SERVICES INC. 
EMCC 
FOTEC, INC. 
GREEN MOUNTAIN RADIO RESEARCH CO. 
HARRIS RF COMMUNICATIONS 
HUBER + SUHNER INC. 
INSTRUMENT SPECIALTIES CO., INC. 
INTERFERENCE CONTROL TECHNOLOGIES, INC. 
INTERNATIONAL COMPLIANCE CORP. 
INTUSOFT 
JOHN FLUKE MFG. CO. INC. 
LINEARIZER TECHNOLOGY, INC. 
MCDONALD ASSOCIATES - R 
MEDINA SOFTWARE, INC. 
NATIONAL INSTRUMENTS CORP. 
NW SILICON SPECIALISTS INC. 
PICO PRODUCTS, INC. 
POLYPHASER CORP. 
R & B ENTERPRISES 
RADIATION SCIENCES INC. 
RAY PROOF, SHIELDING SYSTEMS CORP 
RESEARCH ASSOC. OF SYRACUSE 
RF POWER PRODUCTS 
ROHDE AND SCHWARZ GMBH CO 
SIGNATURE DESIGNS 
SMT PLUS. INC. 
SOMERSOFT 
SOUTHWEST RESEARCH INSTITUTE 
TALBOT TECHNOLOGY (T-TECH) CORP. 
TECHNOLOGY FUTURES INC. 
TELECOMMUNICATIONS INDUSTRY ASSOCIATION 

TELEDYNE RYAN ELECTRONICS 
TEST EQUIPMENT CORP. 
TRIQUINT SEMICONDUCTOR INC. 
TUV RHEINLAND OF NORTH AMERICA. INC. 
UNDERWRITERS LABORATORIES INC. 
WAVE TECHNOLOGY 
WHITTAKER ELECTRONIC RESOURCES - D 
Z DOMAIN TECHNOLOGIES, INC. 

EMC PRODUCTS 
ABSORBERS 

ADVANCED ELECTROMAGNETICS, INC. 
CAPCON, INC. 
CHOMERICS, INC. 
COMMUNICATIONS & ENERGY CORPORATION 
D.M. STEWARD MFG. CO 
ELECTRICAL INSULATION SUPPLIERS. INC. 
EMCI 
EMCI EAST 
EMERSON & CUMING/CHOMERICS 
IBEX GROUP INC. 
K C K AMERICA INC./ MITSUBISHI 
MCDONALD ASSOCIATES - R 
MICROWAVE FILTER CO., INC. 
MILLIMETER WAVE TECHNOLOGY 
MURATA ERIE NORTH AMERICA 
NATIONAL MAGNETICS GROUP INC. 
OKAYA ELECTRIC AMERICA INC. 
PACIFIC WEST ELECTRONICS 
QUARTZITE PROCESSING, INC. 
RANTEC ANECHOIC / SHIELDING SYSTEMS 
RAY PROOF. SHIELDING SYSTEMS CORP 
RESIN SYSTEMS CORP 
RIBTEC, MICROMETAL FIBER DIVISION 
TDK CORP. OF AMERICA 
TOKIN AMERICA INC. 
XTALONIX PRODUCTS 

AC LINE FILTERS 
AEROVOX INC., ELECTRONIC GROUP 
AVX FILTERS CORPORATION 
AVX LTD 
BELLSONICS INC. 
BRENNAN ASSOCIATES - R 
CAPCON, INC. 
CAPTOR CORP 
CAT SECURE SYSTEMS, INC. 
COMPONENT DISTRIBUTORS. INC. - D 
CONTACT EAST 
CONTROL CONCEPTS CORP., 

A SUBSIDIARY OF THE LIEBERT CORP. 
CORCOM, INC. 
CURTIS INDUSTRIES 
DYMA ENGINEERING 
EEE ELECTRONICS, INC. 
EMI FILTER CO. 
EMINETICS 
EMISSION CONTROL LTD. 
ESCO ASSOCIATES 
FAIR-RITE PRODUCTS CORP. 
FDK AMERICA, INC. 
FERRONICS INC. 
FILCOIL CO., INC. 
FILTER CONCEPTS INC. 
FILTRON CO. INC. 
GENISCO ELECTRONICS 
GOGUEN INDUSTRIES, INC. 
ISKRA ELECTRONICS. INC. 
JMK, INC. 
K C K AMERICA INC./ MITSUBISHI 
L.C.R. ELECTRONICS, INC. 
L.E.A. DYNATECH, INC. 
LAMBDA ELECTRONICS INC. 
LECTROMAGNETICS. 

A DIVISION OF LINDGREN RF ENCLOSURES 
LINDGREN R.F. ENCLOSURES INC. 
MCDONALD ASSOCIATES - R 
MOUSER ELECTRONICS - D 
MURATA ERIE NORTH AMERICA 
NATIONAL ELECTRONIC INTERFERENCE 

CONTROL CO. 
OKAYA ELECTRIC AMERICA INC. 
PACIFIC WEST ELECTRONICS 
PMI TECHNOLOGIES 
POWER DYNAMICS INC. 
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RE eme products 

1. AMPLIFIER RESEARCH 
2. COILCRAFT 
3. ELECTRO-METRICS, INC. 
4. MURATA ERIE NORTH AMERICA 
5. POLYPHASER CORP. 
6. TRILITHIC, INC. 
7. WATKINS-JOHNSON CO. 
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RADIATION SCIENCES INC. 
RAY PROOF, SHIELDING SYSTEMS CORP. 
RTRON CORP. 
SAE POWER, INC. 
SCHAFFNER EMC, INC. 
SCIENTIFIC HARDWARE SYSTEMS 
SURPLUS SALES OF NEBRASKA 
TEST EQUIPMENT CORP. 
TEXAS SPECTRUM ELECTRONICS INC. 
TOKIN AMERICA INC, 
TRI-MAG INC. 
UNI-POWER MAGNETICS 
VIEWSONICS 

ANECHOIC 
CHAMBERS 

ADVANCED ELECTROMAGNETICS, INC. 
ADVANCED MEASUREMENT SYSTEMS, INC. 
APPLIED SPECIALTIES, INC. 
BRENNAN ASSOCIATES - R 
CHOMERICS, INC. 
EMCC 
EMCI 
EMCI EAST 
EMERSON & CUMING/CHOMERICS 
FILCOIL CO., INC. 
IBEX GROUP INC. 
INSTRUMENTS FOR INDUSTRY, INC. 
INTERNATIONAL COMPLIANCE CORP. 
LECTROMAGNETICS, 

A DIVISION OF LINDGREN RF ENCLOSURES 
LEHMAN CHAMBERS 
LINDGREN R.F. ENCLOSURES INC. 
MCDONALD ASSOCIATES - R 
NATIONAL MAGNETICS GROUP INC. 
PACIFIC WEST ELECTRONICS 
RANTEC ANECHOIC / SHIELDING SYSTEMS 
RAY PROOF, SHIELDING SYSTEMS CORP. 
SCIENTIFIC HARDWARE SYSTEMS 
TDK CORP. OF AMERICA 
ZYMET, INC. 

CONDUCTIVE 
ADHESIVES 

3M CO./ELECTRONIC PRODUCTS DIVISION 
ABLESTIK LABORATORIES 
AREMCO PRODUCTS, INC. 
ARLON MATERIALS FOR ELECTRONICS, SRS 
CAPCON, INC. 
CARROLL COATINGS CO., INC. 
CHOMERICS, INC. 
CONAP INC. 
CONDUCTIVE SYSTEMS INC. 
CONTACT EAST 
DYNALOY INC. 
E/M CORP. 
EFFECTIVE SHIELDING COMPANY 
ELECTRICAL INSULATION SUPPLIERS, INC. 
EMERSON & CUMING/CHOMERICS 
EPOXY TECHNOLOGY INC. 
INSTRUMENT SPECIALTIES CO., INC. 
LODESTONE PACIFIC 
LUSOL PRODUCTS 
MERIX CHEMICAL CO. 
MOUSER ELECTRONICS - D 
PINNACLE TECHNOLOGIES INC. 
POLY-CIRCUITS INC. 
RIBTEC, MICROMETAL FIBER DIVISION 
TECKNIT 
ZYMET. INC. 

CONDUCTIVE 
COATINGS 

AREMCO PRODUCTS, INC. 
CALMONT ENGINEERING AND ELECTRONICS CORP. 
CAPCON, INC. 
CARROLL COATINGS CO., INC. 
CHOMERICS, INC. 
CONTACT EAST 
DYNALOY INC. 
E/M CORP. 
ELECTRICAL INSULATION SUPPLIERS, INC. 

EMERSON & CUMING/CHOMERICS 
ENTHONE INC. 
EVAPORATED COATINGS, INC. 
HOBART TAFA TECHNOLOGIES, INC. 
LEBOW CO. 
MERIX CHEMICAL CO. 
MORTON INTERNATIONAL AUTOMOTIVE 

AND INDUSTRIALS FINISHES 
OPTICAL COATING LABORATORY, INC. 
PINNACLE TECHNOLOGIES INC. 
RIBTEC, MICROMETAL FIBER DIVISION 
SCIENTIFIC ATLANTA 
SOUTHWALL TECHNOLOGY 
SPRAYLAT CORPORATION 
SUPERCONDUCTIVE COMPONENTS, INC. 
TECKNIT 
ZYMET, INC. 

CONDUCTIVE 
PLASTICS 

ARLON MATERIALS FOR ELECTRONICS, SRS 
CAPCON, INC. 
DSM ENGINEERING PLASTICS 
DYNALOY INC. 
ELECTRICAL INSULATION SUPPLIERS, INC. 
GLOBAL KITTING 
HD COMMUNICATIONS - D, R 
MERIX CHEMICAL CO. 
OPTICAL COATING LABORATORY, INC. 
SOUTHWALL TECHNOLOGY 
ZIPPERTUBING CO.. THE 

ESD 
CONTROL DEVICES 

BISHOP INSTRUMENTS 
CAPCON. INC. 
COMPONENT DISTRIBUTORS. INC. - D 
CONTACT EAST 
ELECTRICAL INSULATION SUPPLIERS, INC. 
FAIR-RITE PRODUCTS CORP. 
GLOBAL KITTING 
JDV ENGINEERING CO. 
K C K AMERICA INC./ MITSUBISHI 
KEYTEK INSTRUMENT CORP. 
MOUSER ELECTRONICS - D 
MURATA ERIE NORTH AMERICA 
SCHAFFNER EMC, INC. 
SIMCO CO. INC., THE 
SOLDER ABSORBING TECHNOLOGY INC. 
SOUTHWALL TECHNOLOGY 
SURPLUS SALES OF NEBRASKA 
TECKNIT 

EMI FILTER 
COMPONENTS 

APPLIED SPECIALTIES, INC. - D 
BECKMAN INDUSTRIAL CORP., 

ELECTRONIC TECHNOLOGIES DIV. 
BRENNAN ASSOCIATES - R 
CALIFORNIA MICRO DEVICES CORP. 
CAPTOR CORP. 
COILCRAFT 
COMPONENT DISTRIBUTORS, INC. - D 
CONDUCTIVE SYSTEMS INC. 
EFFECTIVE SHIELDING COMPANY 
EMI FILTER CO. 
FAIR-RITE PRODUCTS CORP. 
FDK AMERICA, INC. 
GENISCO ELECTRONICS 
GOGUEN INDUSTRIES, INC. 
HD COMMUNICATIONS - D, R 
HUBER + SUHNER INC. 
LECTROMAGNETICS, 

A DIVISION OF LINDGREN RF ENCLOSURES 
MMG NORTH AMERICA 
MURATA ERIE NORTH AMERICA 
NEOSID (CANADA) LIMITED 
NORTH HILLS ELECTRONICS, INC. 
OKAYA ELECTRIC AMERICA INC. 
PACIFIC WEST ELECTRONICS 
PHILIPS COMPONENTS DISCRETE PRODUCTS 

DIVISION 

POWER DYNAMICS INC. 
QUALITY HERMETICS COMPANY 
RFI CORP. 
RITTAL CORP. 
RTRON CORP. 
SCHAFFNER EMC, INC. 
SPECIAL HERMETIC PRODUCTS, INC. 
TDK CORP. OF AMERICA 
TEXAS SPECTRUM ELECTRONICS INC. 
TUSONIX 

GASKETS/ 
FINGER STOCK 

ARLON MATERIALS FOR ELECTRONICS, SRS 
BAL-SEAL ENGINEERING CO., INC. 
BRENNAN ASSOCIATES - R 
CAPCON, INC. 
CAT SECURE SYSTEMS, INC. 
CHOMERICS. INC. 
COMPAC DEVELOPMENT CORP. 
CONDUCTIVE SYSTEMS INC. 
EFFECTIVE SHIELDING COMPANY 
ELECTRICAL INSULATION SUPPLIERS. INC. 
HOWELL LABORATORIES, INC. 
INSTRUMENT SPECIALTIES CO., INC. 
KIRKHILL RUBBER CO. 
MOXNESS PRODUCTS. INC. 
PAWLING CORP., EMI SHIELDING PRODUCTS DIV. 
SCHLEGEL CORP. 
SCIENTIFIC HARDWARE SYSTEMS 
SPECTRUM CONTROL. INC. 
SPIRA MFG CORP. 
SURPLUS SALES OF NEBRASKA 
TECH ETCH. INC. 
TECKNIT 

HUM STOP FILTERS 
BRENNAN ASSOCIATES - R 
CAPCON. INC. 
CONTROL CONCEPTS CORP., 

A SUBSIDIARY OF THE LIEBERT CORP. 
FAIR-RITE PRODUCTS CORP 
FILCOIL CO.. INC. 
GENISCO ELECTRONICS 
GOGUEN INDUSTRIES. INC. 
NORTH HILLS ELECTRONICS. INC. 
OPAMP LABS INC. 
PMI TECHNOLOGIES 
SCHAFFNER EMC, INC. 
TEXAS SPECTRUM ELECTRONICS INC. 
UHF ASSOCIATES 

SHIELDED 
ENCLOSURES 

AD-VANCE MAGNETICS, INC. 
ADVANCED ELECTROMAGNETICS. INC. 
ADVANCED MEASUREMENT SYSTEMS. INC. 
AMCO ENGINEERING CO. 
AMPLIFIER RESEARCH 
APPLIED SPECIALTIES. INC. 
BRENNAN ASSOCIATES - R 
CANDES SYSTEMS INC. 
CAPCON. INC. 
CAT SECURE SYSTEMS. INC. 
COMPAC DEVELOPMENT CORP. 
D.L.S. ELECTRONIC SYSTEMS. INC. 
DENSITRON MICROWAVE LIMITED 
E 3 ENGINEERS INC. 
EAGLE MAGNETIC CO INC. 
EMC CONSULTING 
EMCC 
EMCI 
EMCI EAST 
EQUIPTO ELECTRONICS CORP. 
FILCOIL CO.. INC. 
FOTOFABRICATION CORP. 
G & H TECHNOLOGY INC. 
GENISCO ELECTRONICS 
GLOBAL KITTING 
HD COMMUNICATIONS - D. R 
HOFFMAN ENGINEERING CO. 
IBEX GROUP INC. 
INTERNATIONAL COMPLIANCE CORP. 
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RE emc products_ 

New IE Series Protector 

Stops Lightning 
on Coax Line 

Our patented Isolated Equipment (IE) 
Series Protectors ground and then 
isolate both the shield anú the center 
conductor of your coax line. Lightning 
is diverted to the outside ground system. 
It can not travel to the equipment chassis 
and follow the electrical wires to ground 
which can happen with all other type 
protectors including 1/4 wave shorted 
stubs. The IE Series Protectors are 
available from 1,5MHz to 2.6GHz (to 
20GHz Special). This innovative and 
unique series is 99.9% effective, setting 
a whole new meaning to the term “Coax 
Protector". Of course it’s from the World 
Leader in RF coax protection. 

1500 models of coax, 
power and twisted pair 

protectors ... plus 
lightning/EMP and 
grounding solutions. 

JOAQUIN MFG. CORP. 
LASERTECHNICS 
LECTROMAGNETICS, 

A DIVISION OF LINDGREN RF ENCLOSURES 
LEHMAN CHAMBERS 
LINDGREN R.F. ENCLOSURES INC. 
MAGNETIC RADIATION LABORATORIES, INC. 
MAGNETIC SHIELD CORP., PERFECTION MICA CO. 
MCDONALD ASSOCIATES - R 
MICROELECTRONICS 
MICROELECTRONICS U.S.A. 
MOUSER ELECTRONICS - D 
NATIONAL MAGNETICS GROUP INC. 
PACIFIC WEST ELECTRONICS 
PNEUMAFILCORP. 
RANTEC ANECHOIC / SHIELDING SYSTEMS 
RAY PROOF, SHIELDING SYSTEMS CORP. 
RITTAL CORP. 
SCIENTIFIC HARDWARE SYSTEMS 
SPRAYLAT CORPORATION 
SURPLUS SALES OF NEBRASKA 
VANTAGE ASSOCIATES INC. 
VECTOR ELECTRONIC CO. - D, R 
ZERO ENCLOSURES, 

DIVISION OF ZERO CORPORATION 
ZIPPERTUBING CO., THE 

2225 Park Place 
P.O. Box 9000 

Minden, NV 89423-9000 
(702)782-2511 • (800)325-7170 

FAX: (702) 782-4476 

SHIELDING 
MAGNETIC 

AD-VANCE MAGNETICS, INC 
ADVANCED MEASUREMENT SYSTEMS, INC. 
ARLON MATERIALS FOR ELECTRONICS, SRS 
AVL INDUSTRIES. INC. 
BRENNAN ASSOCIATES - R 
CALMONT ENGINEERING AND ELECTRONICS CORP. 
CAPCON, INC. 
CHOMERICS, INC. 
D.L.S. ELECTRONIC SYSTEMS, INC. 
EAGLE MAGNETIC CO INC. 
ELECTRICAL INSULATION SUPPLIERS, INC. 
FAIR-RITE PRODUCTS CORP. 
FERRISHIELD, INC. 
FOTOFABRICATION CORP. 
KERN ENGR & MFG CO. 
LECTROMAGNETICS. 

A DIVISION OF LINDGREN RF ENCLOSURES 
LINDGREN R.F. ENCLOSURES INC. 
MAGNETIC RADIATION LABORATORIES. INC. 
MAGNETIC SHIELD CORP., PERFECTION MICA CO. 
MAGNETICS DIVISION OF SPANG & COMPANY 
MMG NORTH AMERICA 
NATIONAL MAGNETICS GROUP INC. 
NOVAMET SPECIALTY PRODUCTS CORP. 
OPTICAL COATING LABORATORY. INC. 
PAWLING CORP., EMI SHIELDING PRODUCTS DIV. 
PHILIPS COMPONENTS. MAGNETIC PRODUCTS 
RAY PROOF. SHIELDING SYSTEMS CORP. 
SURPLUS SALES OF NEBRASKA 
W.L. GORE & ASSOCIATES. INC. 
ZIPPERTUBING CO., THE 

FOIL 

AD-VANCE MAGNETICS. INC. 
ADVANCED MEASUREMENT SYSTEMS. INC. 
AVL INDUSTRIES. INC. 
BRENNAN ASSOCIATES - R 
CALMONT ENGINEERING AND ELECTRONICS CORP. 
CHOMERICS. INC. 
EAGLE MAGNETIC CO INC. 
ELECTRICAL INSULATION SUPPLIERS. INC. 
FOTOFABRICATION CORP. 
LASERTECHNICS 
LEHMAN CHAMBERS 
LINDGREN R.F. ENCLOSURES INC. 
MAGNETIC RADIATION LABORATORIES. INC. 
MAGNETIC SHIELD CORP., PERFECTION MICA CO. 
MAGNETICS DIVISION OF SPANG & COMPANY 
MCDONALD ASSOCIATES - R 
NOVAMET SPECIALTY PRODUCTS CORP. 
RAY PROOF. SHIELDING SYSTEMS CORP. 
SURPLUS SALES OF NEBRASKA 
TECKNIT 
ZIPPERTUBING CO.. THE 

FORMED METAL 

AD-VANCE MAGNETICS. INC. 

APPLIED SPECIALTIES, INC. 
BRENNAN ASSOCIATES - R 
COMPAC DEVELOPMENT CORP. 
FOTOFABRICATION CORP. 
G & H TECHNOLOGY INC. 
INSTRUMENT SPECIALTIES CO., INC. 
LASERTECHNICS 
MAGNETIC RADIATION LABORATORIES, INC. 
RANTEC ANECHOIC / SHIELDING SYSTEMS 
TECH ETCH. INC. 
WHITTAKER ELECTRONIC RESOURCES - D 

LAMINATE 

APPLIED SPECIALTIES. INC. 
AVL INDUSTRIES. INC. 
BISHOP INSTRUMENTS 
CALMONT ENGINEERING AND ELECTRONICS CORP. 
CHOMERICS. INC. 
EAGLE MAGNETIC CO INC. 
ELECTRICAL INSULATION SUPPLIERS, INC. 
GLASTEEL INDUSTRIAL LAMINATES 
MOXNESS PRODUCTS. INC. 
OPTICAL COATING LABORATORY, INC. 
POLYFLON CO. 
SCIENTIFIC HARDWARE SYSTEMS 
TECKNIT 
VANTAGE ASSOCIATES INC. 
ZIPPERTUBING CO., THE 

COATINGS 

AREMCO PRODUCTS. INC. 
BRENNAN ASSOCIATES - R 
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. 
G.C. ELECTRONICS CO. - D 
HOBART TAFA TECHNOLOGIES, INC. 
MERIX CHEMICAL CO. 
MORTON INTERNATIONAL AUTOMOTIVE 

AND INDUSTRIALS FINISHES 
OPTICAL COATING LABORATORY, INC. 
PINNACLE TECHNOLOGIES INC. 
POLYFLON CO. 
RIBTEC. MICROMETAL FIBER DIVISION 
SPRAYLAT CORPORATION 
SUPERCONDUCTIVE COMPONENTS. INC. 
TECKNIT 
ZIPPERTUBING CO., THE 

SURGE AND 
TRANSIENT 
PROTECTORS 

ACCUTEST INSTRUMENTS INC. 
ANTENNA ENGINEERING LTD. 
AVX LTD 
CAPCON, INC. 
CONTROL CONCEPTS CORP., 

A SUBSIDIARY OF THE LIEBERT CORP. 
EEE ELECTRONICS, INC. 
EEV INC. 
FILCOIL CO., INC. 
FILTER CONCEPTS INC. 
FISCHER CUSTOM COMMUNICATIONS, INC. 
FUSION ELECTRONICS, INC. 
G & H TECHNOLOGY INC. 
HUBER + SUHNER AG 
HUBER + SUHNER INC. 
INMAC 
ISKRA ELECTRONICS, INC. 
JMK, INC. 
K C K AMERICA INC./ MITSUBISHI 
L.C.R. ELECTRONICS, INC. 
LE A. DYNATECH. INC. 
MCDONALD ASSOCIATES - R 
MOUSER ELECTRONICS - D 
OKAYA ELECTRIC AMERICA INC. 
ONEIDA ELECTRONIC MFG CO. INC. 
PMI TECHNOLOGIES 
POLYPHASER CORP. 
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Greater Selection of 
RF/Microwave Components 

than any other single source and 
OVERNIGHT DELIVERY 

Over3,500,000 Parts In Stock 
CALL 800-PENSTOCK 

Western Canada (206) 454-231 7 
Eastern Canada (613) 592-6088 

RF/MICROWAVE DISTRIBUTION 

(800-736-7862) 408-730-0300 

ADAPTERS 

AMPLIFIERS 

ATTENUATORS 

BIAS TEE 

CABLE ASSEMBLES 

CAPACITORS 

CERAMIC RESONATORS 

CIRCULATORS 

COAX TO WAVEGUIDE ADAPTERS 

COILS 

CONNECTORS 

COUPLERS 

CUSTOM ENGINEERING PRODUCTS 

DC BLOCKS 

DELAY UNES 

DETECTORS 

DIELECTRIC ALTERS 

DIODES 

DIRECTIONAL COUPLERS 

DRO OSCILLATORS 

EMI/RA ALTERS 

EM SWITCHES 

FEED THRU CAPACITORS 

ALTER CAPACITORS 

FLEX CABLE 

FREQUENCY DOUBLERS 

HERMET1C/PRESSURIZED CONNECTORS 

HYBRID DEVICES 

INDUCTORS 

ISOLATORS 

KITTING PARTS 

UMITERS 

UNE STRETCHERS 

LOADS 

LOADS TERMINATIONS 

MATRIX SWITCHES 

MICROWAVE CABLE ASSEMBUES 

MICROWAVE CONNECTORS 

MIXERS 

MMIC COMPONENTS 

MMIC SWITCHES 

MODULATORS 

NOISE ALTERS 

NOISE SUPPRESSORS 

180“ HYBRIDS 

PHASE DETECTORS 

PHASE SHIFTERS 

AN SWITCHES 

POWER COMBINERS 

POWER DIVIDERS 

POWER SPUTTERS 

POWER SUPPUES 

QPL PRODUCTS 

QUADRITURE HYBRIDS 

SAW ALTERS 

SAW OSCILLATORS 
SCREENING PARTS 

SEMICONDUCTORS 

SEMI-RIGID CABLE 

SHORTS TERMINATIONS 

SPUTTERS 

STANDOFF CAPACITORS 

SUB-ASSEMBLIES 

SWITCHES 

TERMINATIONS 

TOOLS FOR CABLES & CONNECTORS 

TRANSFORMERS 

TRANSISTORS 

TRIMMER CAPACITORS 

VALUE-ADDED ENGINEERING 

VARIABLE COILS 

VCO OSCILLATORS 

WAVEGUIDE TO COAX ADAPTERS 

YIG ALTERS 

YIG OSCILLATORS 



RF product sales 
RFI CORP. 
RICHARDSON ELECTRONICS. LTD. - D 
ROSS ENGINEERING CORP. 
SIEMENS COMPONENTS INC.. 

SPECIAL PRODUCTS DIV. 
TEST EQUIPMENT CORP. 
TEXAS SPECTRUM ELECTRONICS INC. 
THERMODISC INC.. MIDWEST COMPONENTS GROUP 
UNI-POWER MAGNETICS 
VIEWSONICS 

TEST CELLS 
A R. BLANCK 
AMPLIFIER RESEARCH 
ELECTRO-MECHANICS CO. (EMCO) 
INSTRUMENTS FOR INDUSTRY. INC. 
MCDONALD ASSOCIATES - R 
PACIFIC WEST ELECTRONICS 

TEST EQUIPMENT 
& SYSTEMS 

ANTENNAS 

A.H. SYSTEMS, INC. 
ADAPTIVE TECHNOLOGY. INC. 
AIL SYSTEMS INC. 
AMPLIFIER RESEARCH 
ANTENNA DESIGN & MANUFACTURING 
ANTENNA DESIGN SPECIALISTS 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
ANTENNA TECHNOLOGY - D. R 
ASM PRODUCTS - D 
CARNEL LABS 
COMMUNICATIONS & ENERGY CORPORATION 
DAJEM TECHNOLOGY CO. 
DIRECT CONVERSION TECHNIQUE. INC. 
DYNAMIC SCIENCES 
ELECTRO-MECHANICS CO. (EMCO) 
EMC CONSULTING 
FLAM & RUSSELL. INC. 
GE RENTAL/LEASE 
IBEX GROUP INC. 
INLINE COMPONENTS. INC. 
INTERNATIONAL COMPLIANCE CORP. 
KILO TEC 
LECTRONIC RESEARCH LABS 
MCDONALD ASSOCIATES - R 
NSI 
PREMIER MICROWAVE CORP. 
SCHAFFNER EMC. INC 
TECHNICAL SYSTEMS ASSOCIATES. INC. 
TELEDYNE RYAN ELECTRONICS 
TELEPLEX INC. (ALFORD DIV.) 
TELOGY 
TONY CHAPMAN ELECTRONICS LTD. 
VANTAGE ASSOCIATES INC. 
WATKINS-JOHNSON CO. 
WAYNE KERR INC. 

FIELD STRENGTH METERS 

ACCUTEST INSTRUMENTS INC. 
AMPLIFIER RESEARCH 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
ASM PRODUCTS - D 
CARNEL LABS 
COAXIAL DYNAMICS, INC. 
ELECTRO-METRICS, INC. 
FUSION ELECTRONICS. INC. 
GE RENTAL/LEASE 
GILTRON INC. 
HOLADAY INDUSTRIES. INC. 
IBEX GROUP INC. 
INSTRUMENTS FOR INDUSTRY. INC. 
LECTRONIC RESEARCH LABS 
MCDONALD ASSOCIATES - R 
NARDA MICROWAVE CORP. 
RHS HARNTEC LTD. 
TELOGY 
TRILITHIC, INC. 
WALKER SCIENTIFIC 

HAZARD METERS 

ANTENNA RESEARCH ASSOCIATES INCORPORATED 
ANTENNA TECHNOLOGY - D, R 

ELECTRO-MECHANICS CO. (EMCO) 
GENERAL MICROWAVE CORP. 
HOLADAY INDUSTRIES. INC. 
IBEX GROUP INC. 
LECTRONIC RESEARCH LABS 
MCDONALD ASSOCIATES - R 
NARDA MICROWAVE CORP. 
RADIATION SCIENCES INC. 

EMI/EMC RECEIVERS 

ACCUTEST INSTRUMENTS INC. 
ADAPTIVE TECHNOLOGY. INC. 
AEL DEFENSE CORP. 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
CARNEL LABS 
DAJEM TECHNOLOGY CO. 
DYNAMIC SCIENCES 
ELECTRO-METRICS, INC. 
EUROTEST LABORATORIES LTD. 
GE RENTAL/LEASE 
IBEX GROUP INC. 
MCDONALD ASSOCIATES - R 
SCHAFFNER EMC. INC. 
TELOGY 
WATKINS-JOHNSON CO. 
WAYNE KERR INC 

EMI GENERATORS 

ACCUTEST INSTRUMENTS INC. 
ADAPTIVE TECHNOLOGY, INC. 
CKC LABORATORIES. INC. 
DRESSLER HF TECHNIK GMBH - R 
EMCC 
GE RENTAL/LEASE 
KEYTEK INSTRUMENT CORP. 
LECTRONIC RESEARCH LABS 
LOGIMETRICS. INC. 
MCDONALD ASSOCIATES - R 
NOISE COM INC 
R & B ENTERPRISES 
SCHAFFNER EMC. INC. 
SILICON VALLEY POWER AMPLIFIERS 
WATKINS-JOHNSON CO. 
WAYNE KERR INC 

TEST SOFTWARE 

ADVANCED MICROSOLUTIONS 
ADVANTEST AMERICA, INC. 
BALLANTINE LABORATORIES 
DAJEM TECHNOLOGY CO. 
DRANETZ TECHNOLOGIES, INC. 
ELECTRO-MECHANICS CO. (EMCO) 
ELECTRO-METRICS, INC. 
EMC CONSULTING 
EMCC 
FLAM & RUSSELL, INC. 
FOCUS MICROWAVES INC 
INSTRUMENTS FOR INDUSTRY. INC. 
JOHN FLUKE MFG. CO. INC. 
MATANZAS ENGINEERING 
MCDONALD ASSOCIATES - R 
NATIONAL INSTRUMENTS CORP. 
PRA INC. 
RHS HARNTEC LTD. 
SIGNATRON CORPORATION 
SOFTWAVE 
SYNETCOM DIGITAL. INC. 
WANDEL & GOLTERMANN INC. 
WATKINS-JOHNSON CO. 
WAVETEK CORPORATION 
WAYNE KERR INC 
WENTWORTH LABORATORIES. INC. 

EMI PROBES 

ACCUTEST INSTRUMENTS INC. 
AMPLIFIER RESEARCH 
ANTENNA DESIGN & MANUFACTURING 
ANTENNA RESEARCH ASSOCIATES INCORPORATED 
DRANETZ TECHNOLOGIES. INC. 
EAGLE MAGNETIC CO INC. 
ELECTRO-MECHANICS CO. (EMCO) 
ELECTRO-METRICS, INC. 
FISCHER CUSTOM COMMUNICATIONS. INC. 
HOLADAY INDUSTRIES. INC. 
IBEX GROUP INC. 
INTERNATIONAL COMPLIANCE CORP. 
LECTRONIC RESEARCH LABS 
MAGNETIC SHIELD CORP.. PERFECTION MICA CO. 
MCDONALD ASSOCIATES - R 

MILLIMETER WAVE TECHNOLOGY 
R & B ENTERPRISES 
TEGAM INC 
WAYNE KERR INC. 

INTERFERENCE LOCATORS 

ADAPTIVE TECHNOLOGY. INC. 
DAJEM TECHNOLOGY CO. 
IBEX GROUP INC. 
INLINE COMPONENTS, INC. 
MCDONALD ASSOCIATES - R 
SIGNATRON CORPORATION 
SYSTRON DONNER CORP., 

MICROWAVE/INSTRUMENT DIV. 
TRILITHIC, INC. 

RF PRODUCT 
SALES 

DISTRIBUTORS 
AIMSCO INC. 
AMERICAN KSS 
ANTENNA TECHNOLOGY 
APPLIED SPECIALTIES, INC. 
ASM PRODUCTS 
ASSOCIATED REPRESENTATIVES CO. 
B & K PRECISION. MAXTEC INTERNATIONAL CORP. 
BRENNAN ASSOCIATES 
CAIN FORLAW CO. 
CAMBIO INTERNATIONAL 
CAPTEL ANTENNA SYSTEMS. INC. 
COMPONENT DISTRIBUTORS. INC. 
CORNELL DUBILIER 
DIGI-KEY 
FIRST SOURCE INC. 
G.C. ELECTRONICS CO. 
HD COMMUNICATIONS 
KINTRONIC LABORATORIES 
L & M ENGINEERING SOUTH 
MARSHALL ELECTRONICS 
MF ELECTRONICS CORP. 
MOUSER ELECTRONICS 
OHMITE MANUFACTURING CO., INC. 
PASCALL MICROWAVE LIMITED 
PENSTOCK INC. 
RAG ELECTRONICS INC. 
RFDC INC. 
RICHARDSON ELECTRONICS, LTD. 
ROHM CORPORATION 
TAUBER-DREYER CORP 
VECTOR ELECTRONIC CO. 
WHITTAKER ELECTRONIC RESOURCES 

MANUFACTURER’S 
REPRESENTATIVES 

AET ASSOCIATES 
ANTENNA TECHNOLOGY 
B & K PRECISION. MAXTEC INTERNATIONAL CORP. 
BRENNAN ASSOCIATES 
C/G ASSOCIATES, INC. 
CAIN FORLAW CO. 
CAMBIO INTERNATIONAL 
CAPTEL ANTENNA SYSTEMS, INC. 
CORNELL DUBILIER 
DRESSLER HF TECHNIK GMBH 
DURA ELECTRONIC SALES 
ELECTRO COM 
EPSILON LAMBDA ELECTRONICS CORP. 
FIRST SOURCE INC. 
HD COMMUNICATIONS 
L & M ENGINEERING SOUTH 
MARLOW ELECTRONICS LTD. 
MCDONALD ASSOCIATES 
MF ELECTRONICS CORP. 
OHMITE MANUFACTURING CO.. INC. 
PASCALL MICROWAVE LIMITED 
RFDC INC. 
ROBINSON LABS 
ROHM CORPORATION 
SENAH 
TAUBER-DREYER CORP. 
VECTOR ELECTRONIC CO. 
VERITECH MICROWAVE 
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RF product sales 

1. KINTRONIC LABORATORIES 
2. PENSTOCK 
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RF design guide_ 

A DSP-Based Approach to 
HF Receiver Design: 
Higher Performance at a Lower Cost 
By R.M. Lober 
Watkins-Johnson 

The advent of high speed, low cost 
Digital Signal Processing (DSP) chips, 
and high dynamic range analog-to-digi-
tai (A/D) converters, has made possible 
the design of a high performance HF re¬ 
ceiver that uses a digital IF section. 
When coupled with Surface-Mount 
Technology (SMT) manufacturing tech¬ 
niques, the resulting HF receiver offers 
exceptional RF and IF characteristics 
and is produced at a much lower cost 
than equivalent analog units. 

This paper outlines the advantages of 
a DSP-based approach to HF re¬ 

ceiver design, as well as some of the 
design fundamentals concerning A/D 
conversion and DSP. Actual perfor¬ 
mance data is presented, along with 
simplified block diagrams and basic 
DSP algorithms. Examples of enhance¬ 
ments, such as special demodulation 
modes and filtering that could result 
from a DSP-base'd approach to the de¬ 
sign, are also covered. 

DSP Technology 
DSP involves the conversion of ana¬ 

log signals to a digital form in order to 
allow for processing that uses mathe¬ 
matical techniques (1). The functions 
performed by such processing (i.e. filter¬ 
ing, demodulation, frequency conver¬ 
sion) are identical to those implemented 
by analog means. However, DSP offers 
a superior result since implementation 
through mathematical means is identical 
to the theory behind the function. Con¬ 
versely, analog processing techniques 
rely on components (i.e. diodes, mixers, 
opamps) that attempt to implement a 
mathematical function, but are often not 
ideal. 
DSP techniques have been around for 

nearly 30 years. However, they did not 
become practical with regards to cost, 
size or power until the advent, in the mid 
1980s, of VLSI microprocessors opti¬ 
mized for DSP functions. Improvements 

in high speed, high dynamic range, A/D 
converters, and digital-to-analog (D/A) 
converters have also made DSP tech¬ 
niques practical for today’s commercial 
and military products. The speed and 
performance of these new DSP compo¬ 
nents determine if a signal processing 
function can be implemented digitally, 
and how well the design will perform. As 
illustrated later in this article, this A/D 
and D/A process is critical to the quality 
of the resulting DSP-based design. 
DSP technology not only offers higher 

performance than its analog counter¬ 
part, but improves a circuit’s repeatabili¬ 
ty and temperature stability. In many in¬ 
stances, it also significantly lowers cost. 
Design modifications are more easily 
achieved since the microprocessor¬ 
based circuit only requires a firmware 
change to incorporate fundamental 
changes to a circuit’s performance. 

Analog Receiver Basics 
In order to better understand the use 

of DSP technology in the design of an 
HF receiver, it is useful to review the 
fundamentals concerning analog super¬ 
heterodyne-type HF receivers. Figure 1 
is a block diagram of a typical high per¬ 
formance HF receiver used to monitor 
communications-type signals. The re¬ 
ceiver: 

• Uses a dual-conversion superhetero¬ 
dyne design to cover the 5 kHz to 30 
MHz HF spectrum in tuning steps as 
low as 10 Hz. 

• Offers five processing bandwidths in 
the 300 Hz to 16 kHz range. 

• Demodulates AM, FM, CW, and SSB 
type signals. 

The tuner section of the receiver con¬ 
sists of various band limiting filters, am¬ 
plifiers, and mixers that serve to convert 
any received signal to a common inter¬ 

mediate frequency (IF) for final filtering 
and demodulation. In this case, the 
tuner first upconverts signals to 40.455 
MHz and then downconverts them to a 
final IF of 455 kHz. Through the use of 
preselection and various IF roofing fil¬ 
ters, this conversion process bandlimits 
the HF spectrum to approximately 30 
kHz before the signal is passed to the 
final IF/demodulator section. The tuner 
sets the noise figure for the receiver and 
must maintain fairly high dynamic range 
through its various stages. This combi¬ 
nation of high dynamic range amplifiers 
and band limiting filters minimizes the 
production of intermodulation products 
created by inputting the entire HF spec¬ 
trum to the receiver front end. For very 
strong signals, two of the tuner stages 
use automatic gain control (AGC) to re¬ 
duce overall tuner gain and to prevent 
amplifier saturation. 
The mixers in the tuner are driven by 

local oscillator (LO) inputs from the syn¬ 
thesizer section of the receiver. The 
synthesizers use a phase-locked loop 
design to ensure frequency accuracy 
and stability, and to achieve a 10-Hz 
tuning resolution. This particular receiv¬ 
er design uses a tunable first LO and a 
fixed second LO. Another common de¬ 
sign technique is to perform coarse tun¬ 
ing (10-kHz steps) in the first LO and 
fine tuning (10-Hz steps) in the second 
LO. Synthesizer phase noise, tuning 
speed, and step size are all primary de¬ 
sign criteria when deciding how to im¬ 
plement the receiver tuning scheme. 
The output of the tuner at 455 kHz is 

sent to the IF section of the receiver 
where final filtering, amplification, and 
demodulation occurs. The IF section 
also includes circuitry for AGC, signal 
strength measurement, and various 
analog outputs (i.e. audio, video, IF). In 
this, and many analog HF receivers, the 
tonal IF filters are centered at 455 kHz, 
and use either a crystal- or mechanical¬ 
type design to achieve bandwidths in 
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the 200 Hz to 20 kHz range. Special fil¬ 
ters for single sideband reception (i.e. 
USB, LSB, and ISB) are also included 
and are often phase linear in design to 
minimize group delay distortion. It is this 
section of the receiver that is most suit¬ 
able for the application of current DSP¬ 
based technology, and offers the most 
promise for cost reduction through the 
use of such technology. 

Discrete-Time Sampling Theory 
In order to allow for mathematical ma¬ 

nipulation by the DSP processor, signals 
received by the HF receiver must be nu¬ 
merically represented by performing a 
conversion from a continuous time, con¬ 
tinuous amplitude form to a discrete 
time, discrete amplitude form. This 
process is accomplished through time 
sampling and A/D conversion. 
An ideal sampler operating at a sam¬ 

pling frequency, Fs, acts as a switch to 
convert a continuous time analog signal 
into a series of discrete time samples, 
spaced by a sampling period T = 1/FS. If 
the sampling rate is too low, compared 
to the maximum bandwidth of the signal 
to be sampled (F max ), aliasing or 
foldover occurs (i .e. frequencies be¬ 
yond Fs/2 fold into the spectrum that lies 
below Fs/2). This unwanted frequency 
component, referred to as the alias fre¬ 
quency, Fa, is equal to the sampling fre¬ 
quency, Fs, minus the maximum band of 
interest, Fmax(Fa=Fs - Fmax ). Aliasing 
ceases when Fa > Fmax . Therefore, it can 
be shown that in order to accurately rep¬ 
resent the analog signal, it must be 
sampled at a frequency Fs # 2 x Fmax . 
This concept is referred to as the 
Nyquist Criterion (1, 2). 

Oversampling 
Since all non-ideal analog signals con¬ 

tain frequency elements above Fmax , the 
signal must be passed through a low-
pass or anti-aliasing filter before being 
sampled. If the sampling frequency, Fs, 
is just equal to 2 x Fmax , the lowpass fil¬ 
ter must be ideal, and have a brick wall 
or perfectly rectangular shape. Since 
this is not practical, the sampling rate 
must exceed 2 x Fmax and is often set at 
4 to 8 x Fmax . This is referred to as over-
sampling. It limits the order and com¬ 
plexity of the anti-aliasing filter by push¬ 
ing the aliased frequency band further 
from the band of interest. 

Undersampling 
Another common practice is to sample 

the signal at what first appears to be too 
low a rate (undersampling). In this case, 

Figure 1. Typical analog HF receiver block diagram. 

a signal centered at 200 kHz with a 
bandwidth of 20 kHz is sampled at a 
250-kHz rate. Although the sampling fre¬ 
quency, Fs, is less than two times the 
signal’s center frequency, the Nyquist 
criteria is not violated since the sampling 
rate far exceeds two times the maximum 
signal bandwidth (20 kHz). In this case, 
the anti-aliasing filter becomes a band¬ 
pass filter instead of a lowpass filter. 
This process is sometimes referred to 
as digital mixing, since the aliased fre¬ 
quency bands are now centered at Fs ± 
200 kHz (i.e. 40 to 60 kHz and 440 to 
460 kHz). 
Once the signal is put into a discrete 

time form, an A/D converter is used to 
convert these samples into a discrete 
amplitude form. The frequency at which 
the signal is sampled must exceed two 
times the bandwidth of the signal of in¬ 
terest but the actual rate depends on 
numerous factors such as the anti-alias¬ 
ing filter complexity, the A/D converter’s 
maximum input frequency, and the re¬ 
ceiver’s conversion scheme. In addition, 
in any sampling scheme, it is important 
to note that the output spectrum of the 
A/D converter is repeated an infinite 
number of times at multiples of Fs. 

A/D Converters 
Typical A/D converters act as both the 

signal sampler and the continuous am¬ 
plitude to discrete amplitude converter. 
In a simple flash converter, these func¬ 

tions are accomplished by applying the 
discrete time samples to a series of 2N -
1 latched comparators (where N is the 
number of bits in the digitized output sig¬ 
nal). Each latched comparator is refer¬ 
enced to a voltage derived from a resis¬ 
tive divider network. Since this conver¬ 
sion of the signal’s continuous amplitude 
to discrete form can only be represented 
by 2N - 1 states, a small error (i.e. quan¬ 
tization noise) occurs in all A/D convert¬ 
ers. 
The resulting signal-to-noise ratio 

(SNR) of the A/D converter, for full-scale 
inputs within the band of interest (Fmax ), 
is often approximated by assuming that 
each bit gives 6 dB of dynamic range. 
However, the SNR is more accurately 
derived from equation (1): 

SNR=6.02N + 1.76dB + 10log(Fs/2Fmax ) (1) 

Note that the last term in the equation 
shows that an increase in the sampling 
rate, Fs, (i.e. oversampling) improves 
the SNR within the band of interest. This 
is due to the spreading of a fixed 
amount of noise (quantization noise volt¬ 
age = q/ VÏ2 where q = voltage level of 
the A/D converter’s least significant bit) 
within the band of interest over the wider 
sampling bandwidth Fs/2. Therefore, a 
doubling in sample rate increases SNR 
by 3 dB, or increases the number of ef¬ 
fective bits, N, by one-half. 
A second source of A/D converter 
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Figure 3. Analog receiver: 1 kHz IF filter (shape 
factor, ultimate rejection, passband ripple). 

Figure 4. Digital receiver: 1kHz IF filter (shape factor, 
ultimate rejection, passband ripple). 

SNR degradation is known as aperture 
jitter and must also be considered. Aper¬ 
ture jitter is caused by an uncertainty in 
the actual time that a sample is taken 
during the sampling process. This error 
increases with the slew rate or frequen¬ 
cy of the input signal. Therefore, it can 
have a large effect on SNR if the band¬ 
width of the signal of interest is centered 
at high frequencies (i.e. undersampling). 
It is this figure of merit that sets the 
maximum input frequency of the A/D 
converter, (versus the maximum sam¬ 
pling rate). 
The maximum signal-to-jitter noise 

(SNR) for a given input frequency is de¬ 
termined by the equation 

SNR = 20 log [1/(2nFhTa)J dB (2) 

where Fh is the highest input frequency 
presented to the A/D converter, and Ta 
is the aperture jitter of the device. 

The overall SNR performance of the 
A/D converter is limited by the effects of 
both quantization (i.e. amplitude) and 
aperture (i.e. time) errors, and is derived 
from the equations given above. The 
two resulting SNRs are then combined 
logarithmically. 
The specifications of interest in an A/D 

converter include the number of bits, the 
maximum sampling speed, and the 
aperture jitter. These can then be used 
with the maximum A/D converter input 
frequency to calculate the overall dy¬ 
namic range or SNR of the converter. 
Derivation of the equations given here 
are found in References 3 and 4. 

Spur-Free Dynamic Range 
At first glance, it appears that a true 

digital receiver is formed by direct appli¬ 
cation of the amplified HF (i.e. 2 to 30 
MHz) frequency range to a high speed 
A/D converter. However, state-of-the-art 
A/D converters operating at greater than 
100 MHz (i.e. the required minimum 
sampling rate if the anti-aliasing filter is 
to be of practical design) have a limited 
dynamic range due to the number of 
available bits. This is currently 10 bits, 
which results in 60 dB of dynamic range 
— much too low for the HF spectrum. In 
the case of an ELF/VLF (i.e. 1 kHz to 
1.5 MHz) receiver, A/D converter avail¬ 
ability allows direct digitization of the 
spectrum (a 5-MHz, 14-bit A/D converter 
could be used to give approximately 90-
95 dB of dynamic range). However, the 
need for some type of spectral bandlim¬ 
iting, due to the overall dynamic range 
of the input signals present, along with 
other considerations such as gain con¬ 
trol, make direct digital conversion unre¬ 
alistic. Therefore, the design of a digital 
receiver usually involves frequency con¬ 
version to near baseband by using an 
analog superheterodyne front end. 
Since all active devices are somewhat 

non-linear in practice and an A/D con¬ 
verter is made up of active analog com¬ 
ponents, intermodulation distortion be¬ 
comes important, not only in all receiver 
circuitry before the A/D converter, but 
within the A/D converter itself. Unfortu¬ 
nately, unlike an analog circuit, A/D con¬ 
verters do not degrade gracefully when 
subjected to overload conditions, and 
second- and third-order intermodulation 

products do not behave as expected. 
Due to these effects, it is important to 
ensure that signals input to an A/D con¬ 
verter do not exceed the maximum input 
value (usually 2.5 Vp-p) of the device. 

Spur-free dynamic range (SFDR) per¬ 
formance of an A/D converter is often 
measured using a single input tone and 
noting the associated level of unwanted 
spurious responses produced by the 
converter. In most A/D converters, the 
level of these spurious outputs remains 
relatively constant with the A/D convert¬ 
er input signal level. Therefore, SFDR is 
maximized for high signal levels at the 
A/D converter input. Due to the distor¬ 
tion mechanism, maximum SFDR usual¬ 
ly occurs a few dB below maximum 
input level and decreases drastically be¬ 
yond maximum input level (5). 
Most A/D converters on the market 

today use a variety of techniques to in¬ 
crease speed and resolution, and are 
more complex than the simple flash con¬ 
verter described earlier. These tech¬ 
niques include: 

• Using input track and hold devices to 
improve SNR. 

• Adding digital to analog (D/A) convert¬ 
ers to a design in order to form succes¬ 
sive approximation and subranging 
type A/D converters. 

This added circuitry contributes to 
non-linearities within the A/D converter 
and can have adverse effects on SFDR 
(2). The combination of these effects 
negates the commonly held belief that 
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Figure 5. Analog receiver: 3.2 kHz SSB IF filter (3-dB 
bandwidth, passband ripple, group delay). 

Figure 6. Digital receiver: 3.2 kHz SSB IF filter (3-dB 
bandwidth, passband ripple, group delay). 

SNR is equal to SFDR. Actual SFDR 
can only be found through measure¬ 
ment, and modern A/D converters often 
exhibit SFDR that exceeds SNR (ap¬ 
proximately six times the number of 
bits)(5). 
The A/D converter is a key component 

to any digital receiver. The transition be¬ 
tween analog input and digital output 
leads to effects that are not intuitive. A 
detailed analysis of these effects is be¬ 
yond the scope of this paper, but can be 
found in References 3, 4 and 5. 

Sigma-Delta Converters 
Recently, a new class of A/D convert¬ 

ers referred to as sigma-delta (S/D) con¬ 
verters has been introduced. These de¬ 

vices rely on the principles of S/D modu¬ 
lation to produce a converter that ex¬ 
hibits very high SNR and SFDR for 
lower frequency applications (i.e. input 
bandwidths below 50 kHz). These S/D 
converters use a one-bit quantizer (i.e. 
digitizer) operating at a very high speed, 
which oversamples the signal at multi¬ 
ples up to 128. They are often referred 
to as single-bit converters. As described 
previously, oversampling reduces the 
requirements placed on the anti-aliasing 
filter, and tends to spread quantization 
noise over a wider bandwidth, thus im¬ 
proving converter SNR. These two ef¬ 
fects become dramatic when oversam¬ 
pling ratios exceed 20, as with an S/D 
converter. 

Figure 7. Digital receiver tunable notch in 6 kHz IF BW (10% wide, 60 dB 
attenuation). 

The term sigma-delta refers to digitiz¬ 
ing the difference (i.e. delta) between 
the current signal and the sum (i.e. 
sigma) of previous differences. As the 
sampling rate in the S/D converter in¬ 
creases, the sigma difference becomes 
small, allowing representation by fewer 
bits (6). The converter circuitry consists 
of a single-bit quantizer followed by an 
integrator in a first- order (or higher) loop 
configuration. This circuit forms an S/D 
modulator with a transfer function that 
results in lowpass filtering of the signal 
of interest and highpass filtering of the 
quantization noise. Therefore, the noise 
is shaped or pushed well beyond the de¬ 
sired signal passband, thus improving 
S/D converter SNR. The loop’s single¬ 
bit, high speed output is then passed 
through a combination lowpass 
filter/decimator that decreases the out¬ 
put rate and increases the resolution. In 
S/D converters such as the Motorola 
DSP56ADC16, the output remains in se¬ 
rial form and is passed directly to the 
DSP560001 DSP chip without the need 
for glue logic. 
For example, a 50 kHz bandlimited 

signal is digitized by a single-bit quantiz¬ 
er running at 6.4 MHz. This result is 
then lowpass filtered and decimated to 
reduce the output rate to 100 kHz, and 
to increase the resolution to 16 bits. 
Since the Nyquist criteria only requires 
sampling at 100 kHz, the 6.4 MHz rate 
results in a 64 times oversampling and 
minimizes the complexity the complexity 
of the required anti-aliasing filter. 
An S/D converter is well-suited for 

lower bandwidth applications such as 
those encountered in digital HF receiver 
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design. Primary advantages over con¬ 
ventional A/D converters include: 

• Higher SNR due to oversampling and 
noise shaping. 

• Elimination or vast simplification of the 
anti-aliasing filter due to the very high 
oversampling rate. 

• Improved linearity (SFDR) due to the 
use of a single-bit quantizer. 

The single drawback of such devices 
is the associated increase in conversion 
time (i.e. latency), due to the multiple 
computations that occur for each output 
sample. 

In an HF receiver application, this ab¬ 
solute delay (approximately 1 ms) is of 
little consequence. Further information 
on such devices is found in References 
6, 7, and 8. 

Digital Signal Processors 
As noted in the introduction, the ad¬ 

vent of VLSI DSP Integrated Circuits 
(ICs) during the mid-1980s made DSP 
practical for many of today’s products. 
High speed signal processors, such as 
the Motorola DSP56001 and Tl 
TMS320C30, run the mathematically-
based DSP algorithms required for ap¬ 
plications, such as digital filtering, in a 
manner that allows near real-time pro¬ 
cessing of the input signal. 
As will be shown, one of the most 

common operations required in DSP is 
the multiply-and-accumulate function. In 
a common microprocessor, multiplica¬ 
tion is a very slow process, but a DSP-
type chip optimizes this function. Anoth¬ 
er difference between a normal micro¬ 
processor and a DSP processor is their 
fundamental architecture. Since many 
common processing applications do not 
require high speed data manipulation, 
normal microprocessors use von Neu¬ 
mann architecture which utilizes a com¬ 
mon data and program bus, and associ¬ 
ated memory. Since DSP applications 
involve extensive processing of real time 
data, many DSP chips use a Harvard ar¬ 
chitecture that includes independent 
data and program busses, and associat¬ 
ed memory (2). 

Digital HF Receiver Block Diagram 
An understanding of sampling theory 

and A/D converters allows for the de¬ 
rivation of one possible block diagram 
for a digital HF receiver (Figure 2). As in 
the analog case, the receiver tuner sec¬ 
tion in Figure 2 uses a superheterodyne 

approach to ease tuning and to band 
limit the HF spectrum in order to in¬ 
crease dynamic range. In this case, 
analog signals are upconverted to 
40.455 MHz (using a tunable LO), band 
limited to approximately 30 kHz, and 
then downconverted to 455 kHz (using a 
fixed LO). At this point, a standard 455-
kHz, low level, wideband output is 
tapped for use by commercially avail¬ 
able signal monitors or other processing 
devices. 
The receiver tuner is followed by the 

A/D converter section. This section in¬ 
cludes a third conversion to a 25 kHz 
center frequency using a fixed LO, and 
an anti-aliasing filter that then bandlimits 
the signal to 20 kHz. This low IF fre¬ 
quency allows an S/D converter to oper¬ 
ate at a 6.4-MHz sampling rate and out¬ 
put a 16-bit serial data stream at 100 
kHz, which is input to a Motorola 
DSP56001 processor chip. The exten¬ 
sive oversampling (64 times) employed 
by the S/D converter eases the design 
of the anti-aliasing filter and prevents 
the excessive group delay distortion 
often found in very sharp, higher-order 
filters. The S/D converter achieves over 
90-dB SNR with greater than 96-dB of 
dynamic range, thus ensuring that tuner 
performance is not degraded. Advances 
in A/D technology are beginning to re¬ 
sult in DSP-based receivers that are 
now limited by the RF performance of 
the receiver front end. 
Up to this point, tuning resolution is 1 

kHz, as set by the first LO. All fine tun¬ 
ing, down to 1 Hz, is performed by the 
DSP section of the receiver. Using a 
DSP chip for fine tuning significantly 
simplifies the synthesizer section of the 
receiver and provides cost savings. Per¬ 
formance is also improved, since tuning 
speed/phase noise tradeoffs are much 
less strict in a 1 kHz resolution analog 
design, compared to the 1 Hz resolution 
equivalent. For this reason, many ana¬ 
log HF receivers only offer resolution to 
10 Hz, since synthesizer complexity is 
greatly increased in the 1 Hz design. 
The final two sections of the receiver 

consist of the DSP and analog recon¬ 
struction circuitry. Since digital conver¬ 
sion and processing occur in the IF sec¬ 
tion of a receiver, the unit in Figure 2 
should be more accurately referred to as 
an analog HF receiver with a digital IF 
section, as opposed to a true (but not 
yet practical) HF receiver in which digital 
conversion occurs at or near the anten¬ 
na input. 
The DSP chip performs the fine tuning 

described earlier, as well as tonal IF fil¬ 

tering, demodulation, and AGC func¬ 
tions within the receiver. Since opera¬ 
tors and post-processing equipment re¬ 
quire analog outputs, D/A converters are 
used to convert the resulting digitally 
processed signals back to an analog 
form at the IF (i.e. pre-detected) and 
audio outputs of the receiver. The result¬ 
ing 25 kHz reconstructed IF signal is 
mixed via analog means to 455 kHz. 
This analog reconstruction process is 
similar in theory to the sampling process 
described earlier, and requires lowpass 
filtering of the output signal to eliminate 
the higher conversion frequency compo¬ 
nents. 
Advantages of a DSP-based approach 

to HF receiver design become apparent 
when the cost, size, complexity (i.e. ad¬ 
justments), temperature stability and 
component repeatability of the analog 
circuitry required to perform these func¬ 
tions is compared to the relatively sim¬ 
ple DSP processor circuit. For example, 
an analog receiver with five IF band¬ 
widths requires five crystal filters, cen¬ 
tered at 455 kHz, to perform the final IF 
filtering function. A DSP IC can perform 
the same functions with superior results 
and offer more IF bandwidths, limited 
only by processor memory, for approxi¬ 
mately the same cost of a single IF crys¬ 
tal filter. 

DSP Algorithms 
The following sections of the paper 

briefly describe some of the DSP algo¬ 
rithms required to perform various re¬ 
ceiver functions. Since the digitized sig¬ 
nal is now represented by a series of 
numbers, many of the theoretical equa¬ 
tions concerning filtering and demodula¬ 
tion may be directly applied to the signal 
through mathematical manipulation with¬ 
in the digital processor. 
Although implementation of these al¬ 

gorithms appears relatively straightfor¬ 
ward, great care must be taken to en¬ 
sure that the DSP processor keeps up 
with the constant flow of input data, in 
order to achieve near real-time output 
(i.e.: fixed absolute delay) of the filtered 
and demodulated results. This requires 
implementation of these algorithms in a 
computationally efficient manner and is 
a large area of study in the field of DSP. 
In the case of the HF receiver described 
in this paper, the single DSP56001 
processor operating at 27 MHz was ap¬ 
proximately 80 percent utilized after per¬ 
forming the receiver fine tuning, filtering, 
demodulation, and gain control functions 
in addition to formatting the output data 
for analog reconstruction. 
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Final Frequency Translation & 
Finetuning 
Recall that multiplication (or mixing) by 

a complex phasor in the time domain is 
equivalent to convolution (or shifting) in 
the frequency domain. Therefore, a con¬ 
ventional analog superheterodyne re¬ 
ceiver uses a mixing process to achieve 
tuning. This analog mixing process is 
mathematically represented by the mul¬ 
tiplication of an analog time-domain sig¬ 
nal, f(t), by the complex phasor ei*2"100 
which, after application of the Fourier 
transform can be represented in the fre¬ 
quency domain as F[j27t(f+f0)]. 
This is known as the frequency shift¬ 

ing property of the Fourier transform (9). 
Just as analog continuous time sig¬ 

nals are shifted in frequency, the dis¬ 
crete time signals, x(n), output by the 
A/D converter may also be multiplied by 
a complex exponential to achieve a fre¬ 
quency shift. If the frequency of this 
complex phasor is equal to the center 
frequency of the signal of interest, a ho-
modyning process results and the input 
spectrum is shifted to baseband. This 
baseband signal is often separated into 
in-phase and quadrature components 
for reasons which will be discussed later 
in this paper. 
Note that the digital receiver shown in 

Figure 2 uses an analog synthesizer 
that tunes in 1 kHz steps. Through the 
preceding process, fine tuning with a 
resolution as low as 1 Hz is achieved 
through the multiplication of the A/D 
converter samples by a complex phasor 
with a frequency equal to the final ana¬ 
log IF plus or minus 1 kHz (i.e.: 25 ± 1 
kHz in steps of 1 Hz). This process is 
often broken into two steps (generation 
of I and Q baseband signals and then a 
second complex multiplication to 
achieve fine tuning) due to the use of 
minimal rate processing and decimation 
techniques described later in this paper. 

In summary, a frequency translation 
with a resolution of 1 Hz or lower is 
achieved in a digital HF receiver through 
the multiplication of the A/D converter 
time samples by a complex phasor. This 
frequency translation allows for process¬ 
ing of the signal at baseband, is used to 
implement receiver fine tuning for better 
tuning resolution than in most analog re¬ 
ceivers, and provides a simplified syn¬ 
thesizer design (1, 10). 

Digital Filtering 
Once the signal has been converted 

to baseband and properly tuned, final IF 
filtering is implemented within the digital 
processor. The general form of a recur¬ 

sive digital filter is represented by the 
equation 

y(n)= X c(k)x(n-k)+ £d(/)y(n-/) (3) 
k=0 j=1 

where the filter zeros and poles are rep¬ 
resented by the equation’s first and sec¬ 
ond terms, respectively. The form of this 
equation, in which input samples are 
successively multiplied and then added, 
shows why optimization of the multiply-
accumulate function in a DSP micro¬ 
processor is so important. 
Equation 3 represents an Infinite Im¬ 

pulse Response (HR) filter since a portion 
of the output signal is continuously input 
back into the equation. Since both filter 
poles and zeros are represented, analog 
filter types such as Butterworth, Bessel 
and Chebyshev can be directly imple¬ 
mented to form the equivalent digital filter. 

If all filter coefficients, d(j), are set to 
zero in equation 3, the filter becomes 
non-recursive and possesses a Finite 
Impulse Response (FIR). This type of fil¬ 
ter can be designed to be linear in 
phase, and is well suited for receiver ap¬ 
plications where filter group delay is im¬ 
portant (1, 2). Design of FIR filters is not 
as straightforward as HR filters since 
most conventional analog equivalents 
do not exist. However, design equations 
and programs do exist that allow the 
specification of filter ripple, bandwidth, 
and stop-band rejection for a given filter 
length or processing time. These equa¬ 
tions are commonly based on either win¬ 
dowing functions or specialized algo¬ 
rithms. Proper selection of the coeffi¬ 
cients, c(k), results in extremely sharp 
filters that are linear in phase, and there¬ 
fore exhibit flat group delay (1 ,4). 
Using digital filtering within an HF re¬ 

ceiver not only improves filter group 
delay and shape factor, but allows the 
selection of a multitude of bandwidths 
by simply changing the filter coefficients, 
c(k), used in equation 3. These coeffi¬ 
cients can be stored in memory. Filters 
with shape factors as low as 1.1:1 are 
achieved for many common HF receiver 
bandwidths. The recurring cost of imple¬ 
mentation for multiple bandwidths is 
only a function of required memory 
space, as compared to the need for indi¬ 
vidual filters within the analog receiver. 
In addition, special purpose functions, 
such as notch-filtering and quasi-contin-
uous bandwidths, are easily applied to 
the signal through the proper selection 
of filter coefficients stored in memory. 
Examples of the improvement in IF fil¬ 

ter response through the use of digital 
filtering are shown by comparing Fig¬ 

ures 3 through 6. These figures show 
various plots of actual filter shape factor, 
passband ripple, ultimate rejection, and 
group delay for the 1 kHz and 3.2 kHz 
SSB IF filters used in a typical analog 
HF receiver and in the digital HF receiv¬ 
er described in this paper. 

In the analog receiver, shape factor at 
narrow IF bandwidths, such as 300 Hz to 
1 kHz, severely degrades because of the 
difficulty in the crystal- or mechanical-fil¬ 
ter design. These filter types usually re¬ 
sult in 60 dB/3 dB shape factors of 2:1 at 
16 kHz bandwidths, and up to 4:1 at the 
300 Hz bandwidth. The digital filter im¬ 
plementation achieves shape factors of 
1.3:1 for all IF bandwidths and exhibits 
stop band rejection greater than 80 dB. 
The linear phase filter response of the 
FIR digital filter results in nearly flat 
group delay over 100 percent of the 
passband while the SSB analog filter 
that was optimized using a phase-com¬ 
pensated design shows group delay of 
200 uS over 80 percent of the passband. 
In addition, the digital filter is immune to 
temperature variation and microphonics 
due to vibration, and its response is ex¬ 
tremely repeatable from unit to unit. 
The use of DSP-based filter design 

also allows for special filtering functions. 
Figure 7 shows a plot of a 10 percent 
wide, tunable 60 dB notch within the IF 
passband which was implemented by 
frequency shifting and application of an 
HR highpass filter function. 

Digital Demodulation 
Once tuning and filtering has been ac¬ 

complished, the received signal, now 
represented in mathematical form as a 
series of numbers, is demodulated by 
the DSP chip through the application of 
theoretical equations that represent the 
demodulation of communications-type 
signals. Once again, what appears to be 
an intuitive application of these equa¬ 
tions is complicated by the need to de¬ 
velop computationally efficient algo¬ 
rithms that the processor can run in near 
real-time. 
One of the fundamental concepts in 

digital demodulation relies on frequency 
shifting, and the generation of a com¬ 
plex baseband signal as described earli¬ 
er in this paper. Recall that frequency 
translation or tuning is achieved through 
the multiplication of a discrete-time sig¬ 
nal by e*2”’0 where f is the desired tuned 
frequency normalized by the sampling 
rate. This function can be expanded as 
shown: 

ei(2xnf> _ cos(2nnf) - jsin(27tnf) (4) 
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After lowpass filtering of the undesired 

frequency bands, (due to the repetitive 
nature of discrete time signals) a com¬ 
plex baseband signal results. This base¬ 
band consists of a quadrature-pair of 
real and imaginary signals that are re¬ 
ferred to as the in-phase, l(n), and quad¬ 
rature, Q(n), components respectively, 
or simply as digital I and Q. This base¬ 
band quadrature conversion forms the 
design basis of a digital receiver. It al¬ 
lows the application of tuning and the 
implementation of IF filtering by using 
lowpass rather than bandpass filters 
(10). 
Demodulation of signals in this form is 

now easily achieved through the appli¬ 
cation of well known equations for de¬ 
modulation of various signal types. Re¬ 
call that an AM signal is formed by 
adding the carrier itself to the product of 
baseband modulation and carrier. The 
generation of I and Q baseband signals 
within a digital receiver results in a shift 
of the AM carrier to 0 Hz. After this, a 
simple non-synchronous demodulation 
is achieved by calculating the magnitude 
of the modulating signal, A(n), where 
(11) 

A(n) = l’(n) + Q’ (n) (5) 

Similarly, simple trigonometry leads to 
the derivation of phase modulation, as a 
result of taking the arc tangent of the 
quadrature signal component divided by 
the in-phase signal component. It then 
follows that, since frequency is the de¬ 
rivative of phase, frequency modulation 
is derived by taking the derivative of the 
phase modulation previously obtained. 
Other demodulation modes such as 

CW, USB, and LSB are achieved 
through additional frequency shifting 
and output of the near baseband signal, 
with the required Beat Frequency Oscil¬ 
lator (BFO) function implemented by yet 
another multiply operation. Demodula¬ 
tion modes such as FSK, synchronous 
AM, and ISB are also possible through 
the proper mathematical manipulation of 
the signal. Once again, the difficult task 
is finding efficient algorithms to perform 
these functions, especially when consid¬ 
ering that most processors do not rapid¬ 
ly handle square root and trigonometry 
functions (10). 
Advantages in a digital approach to 

demodulation, as compared to the ana¬ 
log equivalent, are similar to those al¬ 
ready described. Material cost is re¬ 
duced, adjustments are eliminated, and 
performance drift over temperature is 
non-existent. In addition, receiver relia¬ 

bility is increased due to a reduction in 
signal paths and associated circuitry 
that are normally required for various 
discrete analog demodulators. 
Once again, primary demodulation 

modes are only limited by available 
memory. Post-processing functions 
such as noise blanking are also easily 
achieved. However, signals requiring 
secondary (i.e. double) demodulation or 
decoding (i.e. RTTY or modem-type sig¬ 
nals) may require extra processing 
speed within the DSP chip. 
Performance advantages gained by 

digital demodulation relate to the use 
within the processor of the actual theo¬ 
retical equations describing demodula¬ 
tion, as opposed to the use of analog 
devices that approximate these equa¬ 
tions. This results in FM discriminators 
that are perfectly linear, versus circuitry 
that rolls off at the passband edges. 
This allows for accurate AFC or frequen¬ 
cy shift measurement. Similarly, the 
mathematical techniques described to 
perform AM demodulation, while not re¬ 
sulting in a coherent demodulator, are a 
vast improvement over analog square¬ 
law devices. 

AGC Considerations 
In any receiver, some type of gain 

control is required to keep output sig¬ 
nals at a constant level; input signals 
in the HF spectrum may vary by as 
much as 120 dB. Gain control, which is 
either automatically or manually adjust¬ 
ed, also prevents saturation of the vari¬ 
ous receiver stages for strong input 
signals. 

In an analog receiver, gain control is 
achieved through variable attenuators or 
variable-gain amplifiers, such as dual¬ 
gate FETs, that are distributed through 
the various receiver stages in such a 
way as to optimize dynamic range and 
noise figure. As input signals vary in am¬ 
plitude, receiver gain can be adjusted ei¬ 
ther manually by an operator or auto¬ 
matically by the receiver through the 
feedback control system. In this ap¬ 
proach, signal strength is usually detect¬ 
ed using a square law device (AM de¬ 
modulator) and is fed back to the vari¬ 
ous gain-variable stages, until the re¬ 
duced signal level is equivalent to some 
pre-established reference. This feed¬ 
back loop is a classic control system in 
which loop dynamics are adjusted to 
achieve the desired AGC attack and 
decay times. If proper analysis is not 
used in the design of such a system, 
AGC oscillation may occur for certain 
signal input conditions. 

In a digital receiver, the problem, ap¬ 
proach, and solution to AGC is similar to 
that just described. However, there are 
important differences. Output leveling 
and overload protection are required, 
but once a signal is digitized by the A/D 
converter, much of the gain reduction is 
accomplished by mathematical manipu¬ 
lation of the sampled data. The need for 
gain reduction in the RF tuner section of 
the receiver remains the same. This is 
typically accomplished by step attenua¬ 
tors. Once again, control system theory 
is used in the development of these 
AGC algorithms. Care must be taken to 
ensure that the loop dynamics do not 
lead to instability within the AGC func¬ 
tion. DSP-based AGC circuitry, along 
with numerical gain adjustments elimi¬ 
nate numerous analog circuits common¬ 
ly used to perform these functions. The 
majority of amplification achieved in an 
analog receiver occurs in the IF section, 
using high gain, low linearity amplifiers 
that are subject to temperature variation 
and signal overload. Numerical gain ad¬ 
justment makes this entire amplification 
chain unnecessary, although more tuner 
gain is required before the A/D convert¬ 
er. Problems such as gain-bandwidth 
normalization are also eliminated, along 
with various adjustments. 
A DSP-based approach to AGC also 

has certain performance advantages. 
These include: 

• Extremely accurate signal strength 
measurement and squelch settings, as 
compared to a diode detector. 

• Precise gain reduction in steps as 
small as 1 dB. 

• Small AGC error (i.e. output variation 
of less than 0.5 dB for 100-dB changes 
in input signal, compared to a variation 
of 3 to 6 dB in most analog receivers). 

•Ability to change AGC attack and 
decay times in DSP software. 

• Easy implementation of special AGC 
modes such as AGC hang, hold, and 
dump. 

The primary performance difference 
between an analog and digital approach 
concerns A/D converter overload, some¬ 
times referred to as the leveling prob¬ 
lem. In an analog receiver, the signal 
strength is usually measured at the AM 
detector. Therefore, AGC is set by sig¬ 
nals within the receiver’s IF bandwidth in 
this case, strong out-of-band signals are 
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rejected by the IF filter before they reach 
the high gain, low linearity IF amplifiers. 
Although very strong signals within the 
tuner bandwidth, but outside the IF 
bandwidth, may saturate the tuner sec¬ 
tion of the receiver, degradation is 
somewhat gradual since the tuner am¬ 
plifiers are highly linear. 

In a digital receiver, overload of the 
A/D converter is of primary concern and 
cannot be allowed to occur. Degradation 
is instantaneous and catastrophic upon 
overload. Since IF filtering occurs after 
the A/D converter, the signal within the 
IF passband cannot be solely used to 
set receiver gain. Whether in AGC or 
manual gain mode, the DSP processor 
must monitor the A/D converter input 
levels for all signals within its bandwidth 
to ensure overload does not occur. 
Therefore, if a strong signal is received 
within the A/D converter bandwidth, 
while a weak signal within the much nar¬ 
rower IF bandwidth is being demodulat¬ 
ed, gain reduction must occur to prevent 
overload of the A/D converter. This is 
accomplished by lowering the tuner 
gain, while raising the numerical IF pro¬ 
cessing gain. The desired output signal 
thus remains at constant amplitude. 
However, the receiver noise figure in¬ 
creases due to the reduction in tuner 
gain. Even if the receiver is set to the 
manual gain mode, the same tuner-gain 
reduction must occur automatically to 
prevent A/D converter overload. 
Actual receiver testing in a variety of 

signal environments has not shown this 
approach to be a problem, when tuner 
bandwidths are set to limit the spectrum 
presented to the A/D converter (in this 
case, 20 kHz). Since analog receivers 
are subject to blocking by very strong 
signals outside the IF passband, this 
forced tuner-gain reduction may actually 
improve intermodulation performance in 
a digital receiver. 
Gain control is a complex problem in a 

digital receiver. The problem becomes 
more difficult as the tuner-A/D converter 
bandwidth increases. Currently available 
A/D converters can digitize up to 4 MHz 
of the HF spectrum with 14 bits of reso¬ 
lution while post-processing may be di¬ 
rected to a signal that is only 10-kHz 
wide. This ratio of bandwidths can 
cause unexpected problems in the de¬ 
sign of digital receiver gain-control algo¬ 
rithms. 

Analog Reconstruction 
Once demodulation has been accom¬ 

plished, signal processing of the various 
receiver outputs may continue in either 

an analog or digital form. Many post¬ 
processing devices, such as recorders 
and special purpose demodulators, are 
now designed to accept digital signals 
and to accomplish their end result (i.e. 
storage, hard copy message output) 
with no need for analog reconstruction. 
The digital receiver described in Figure 
2 is capable of outputting either A/D 
converter time samples, filtered IF fre¬ 
quency samples, or digitized audio for 
processing by such devices. These out¬ 
puts are relatively straightforward and 
only require buffering and formatting. 
However, analysis by an operator or 

post processing by analog means re¬ 
quires analog reconstruction of various 
signals within a digital receiver. These 
include filtered IF outputs at some stan¬ 
dard frequency (455 kHz) demodulated 
video (with a bandwidth of one-half the 
IF filter), and demodulated audio. Unlike 
the digital outputs described above, 
these analog outputs require fairly com¬ 
plex processing, conversion, and filter¬ 
ing before they can be used. 
The basic concept behind analog re¬ 

construction involves passing the digi¬ 
tized signal through a digital-to-analog 
converter (D/A converter) and lowpass 
filtering its output. The various D/A con¬ 
verter approaches and their associated 
attributes are as varied as those de¬ 
scribed for A/D converters and are be¬ 
yond the scope of this paper. However, 
one very basic circuit consists of pass¬ 
ing the digital data through a series of 
current switches which drives a R - 2R 
resistive divider network to achieve the 
proper binary weighting of the analog 
output voltage. The settling time and 
harmonic distortion imposed on the sig¬ 
nal by this circuit, along with the maxi¬ 
mum speed at which it will operate are 
key parameters in choosing a D/A con¬ 
verter (2). 
Recall that the frequency domain 

equivalent of a rectangular pulse is a 
Sin X/X function. Since the digital sig¬ 
nals input to the D/A converter have a 
period, T, equal to 1/FS, the desired ana¬ 
log output spectrum will be corrupted by 
Fs and images of the desired spectrum. 
These images must be removed by a 
lowpass filter which, depending on the 
conversion rate, may need to be very 
sharp and therefore will introduce added 
group delay distortion to the output 
spectrum. This concept is similar in na¬ 
ture to the sampling theory discussed 
earlier. 

It should be noted that this process is 
valid only for the receiver's video and 
audio outputs. In the case of the IF out¬ 

put, quadrature upconversion back to a 
real signal at the original sampling rate 
(25 kHz) through the use of a multiply 
function and combiner must occur be¬ 
fore analog reconstruction. Once the 
signal is in analog form, it can be mixed 
to a standard IF output frequency such 
as 455 kHz. 
Just as A/D converters utilize over 

sampling to ease the requirements on 
the anti-aliasing filter, the D/A converter 
rate may be increased in order to push 
the interfering output frequencies to 
higher values, thus simplifying the low-
pass filter requirements and improving 
group delay performance. This process 
may be achieved through interpolation 
(adding samples) of the output data 
stream by the signal processor. In some 
cases, interpolation is required as the 
selected IF bandwidth is varied. This is 
due to the use of decimation (eliminat¬ 
ing samples) during the IF filtering 
process in order to increase processor 
efficiency. 

Recall that the A/D converter sampling 
rate is determined by the widest band¬ 
width of interest therefore, narrower 
bandwidths are by definition, over sam¬ 
pled, and decimation may be used to ef¬ 
fectively lower the sampling rate and im¬ 
prove processor efficiency (Multirate 
digital signal processing). This decima¬ 
tion process requires filtering after each 
stage of decimation in order to prevent 
aliasing of the reduced spectrum. As 
decimation is increased for narrow IF 
bandwidths, interpolation must increase 
an equal amount after demodulation of 
the signal in order to allow for ease in 
analog reconstruction of the signal. If 
this were not the case, the D/A convert¬ 
er rate would be different for each IF fil¬ 
ter bandwidth and multiple lowpass fil¬ 
ters would be required at the receiver’s 
analog output. Therefore, the concepts 
of digital interpolation and decimation 
are key to optimizing DSP functions for 
efficiency, and simplifying digital receiv¬ 
er design. Further analysis of this 
process and the various uses of decima¬ 
tion and interpolation may be found in 
the References 12 and 13. 

In summary, although analog recon¬ 
struction is basic in concept, its efficient 
implementation is key to the success of 
any digital receiver and becomes one of 
the more difficult design tasks. Unlike 
the previous receiver functions de¬ 
scribed, the key goal to this process is 
not to improve on existing analog tech¬ 
niques, but to maintain the many perfor¬ 
mance improvements achieved up to 
this point at the final analog output. 
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Conclusion 
Through the use of high speed DSP 

chips and high dynamic range A/D con¬ 
verters, the performance of an analog 
HF receiver can be greatly enhanced. 
Although most digital receiver applica¬ 
tions still require the use of the classic 
superheterodyne analog front end, DSP 
technology in the receiver's IF section 
dramatically improves IF filter and de¬ 
modulator performance, and increases 
circuit reliability, stability and flexibility. 
Recent advances in DSP technology will 
allow for its use in a variety of applica¬ 
tions; however, care must be taken in 
choosing the proper components and 
design methodologies for analog to digi¬ 
tal conversion, and in the analog recon¬ 
struction of the processed signal. Once 
this hardware baseline has been estab¬ 
lished, the development of DSP algo¬ 
rithms which will achieve the desired re¬ 
sult while running within the limits of the 
processor becomes key to the success 
of any DSP based design. 
Although this paper covers general 

techniques used in the design of digital 
HF receivers, many of the examples 
given were specific to the WJ-8711 Digi¬ 
tal HF Receiver developed by Watkins-
Johnson Company in 1991. While the 
DSP based approach described resulted 
in an HF receiver with improved perfor¬ 
mance, the major goal of this program 
was the development of a low cost unit. 
That goal was achieved by coupling 
DSP technology with SMT and other 
high volume manufacturing techniques, 
and resulted in a digital HF receiver 
composed of three printed circuit boards 

which can be produced at one third the 
cost of its analog predecessor. 
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11682 Vineyard Spring Court 
Cupertino, CA 95014 
(408) 252-4889 FAX: (408) 252-3630 
May Tom 

ANALYTEK LTD. 
365 San Aleso Ave. 
Sunnyvale, CA 94086 
FAX: (408) 745-1894 
Jerry Melcher 

ANAREN MICROWAVE INC. 
6635 Kirkville Rd. 
East Syracuse, NY 13057 
(315) 432-8909 FAX: (315) 432-9121 
Larry Sala 

ANATECH ELECTRONICS 
94 Jewell Street 
Garfield, NJ 07026 
(201) 772-4242 FAX: (201 ) 772-4646 
Marketing Manager 

® ANDERSEN LABORÄIORES 

Contact: 
ANDERSEN LABORATORIES 

45 Old Iron Ore Road 
Bloomfield, CT 06002 

Telephone (203)286-9090 
Fax (203)242-4472 

ANDERSEN LABORATORIES 
45 Old Iron Ore Road 
Bloomfield, CT 06002 
(203) 286-9090 FAX: (203) 242-4472 
Thomas C. Mihalek 

ANDERSON ELECTRONICS, INC. 
PO Box 89, Scotch Valley Road 
Hollidaysburg, PA 16648 
(814) 695-4428 FAX: (814) 696-0403 
William G. Anderson 

ANDERSON SYSTEMS 
PO Box 975 
Ben Lomond, CA 95005 
(408) 336-5566 FAX: (408) 336-5566 
Don 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, 
A DIV. OF RADIATION SYSTEMS INC. 
101 Round Hill Drive 
Rockaway, NJ 07866 
(201) 627-5981 FAX: (201) 627-0579 
Steve Sharif 

ANGSTROHM PRECISION, INC. 
18400 Precision Place 
PO Box 1827 
Hagerstown, MD 21742 
(301) 739-8722 FAX: (301) 797-6852 

ANGUS ELECTRONICS CO. 
PO Box 24000 
Indianapolis, IN 46224 
(317) 244-7611 FAX: (317) 247-4749 
Kathleen Spindler 

ANRITSU 
15 Thornton Rd. 
Oakland, NJ 07436 
(201) 337-1111 FAX: (201) 337-1033 
Mary Beth Revak 

ANRITSU WILTRON CO. 
490 Jarvis Drive 
Morgan Hill, CA 95037 
(408) 778-2000 FAX: (408) 778-0239 
John Hamilton 

ANSOFT CORP. 
4 Station Square, Suite 660 
Pittsburgh, PA 15219 
(412) 261-3200 FAX: (412) 471-9427 
Keith J. Franz 

ANTENNA DESIGN & MANUFACTURING 
10630-M Riggs Hill Road 
Jessup, MD 20794-9410 
(301) 498-1140 FAX: (301) 498-1140 
Amble Balu 

ANTENNA DESIGN SPECIALISTS 
1171 Melayn Drive 
Lebanon, OH 45036 
(513) 932-3385 FAX: (513) 932-3385 
Dave Wissel 

ANTENNA ENGINEERING LTD. 
Nene Valley Business Park 
Oundle, Peterborough, United Kingdom PE8 4HN 
(44) 832 274404 FAX: (44) 832 274405 
Marketing Manager 

ANTENNA RESEARCH ASSOCIATES INC. 
11317 Frederic Avenue 
Beltsville, MD 20705-2088 
(301) 937-8888 FAX: (301 ) 937-2796 
Pradeep K. Wahi, Christopher A. Ober 

ANTENNA SPECIALISTS, A MEMBER OF THE 
ALLEN TELECOM GROUP 
30500 Bruce Industrial Pkwy. 
Cleveland, OH 44139-3996 
(216) 349-8400 FAX: (216) 349-8407 
Director of Marketing 

ANTENNA TECHNOLOGY 
1128 East Greenway 
Mesa, AZ 85203 
(602) 264-7275 FAX: (602) 898-7667 
Gary Hatch 

ANTHONY RF PRODUCTS, INC. 
908 E. Reynolds Street 
Plant City, FL 33566 
(813) 752-8455 FAX: (813) 752-3808 
W. H. Anthony 

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 

APEX MICROTECHNOLOGY 
5980 N. Shannon 
Tucson, AZ 85741-3436 
(602) 690-8600 FAX: (602) 888-3329 
Marie Rivera 

APEX SYSTEMS, INC. 
2400 Central Ave., Suite A 
Boulder, CO 80301 
(303) 443-3393 FAX: (303) 443-4974 
Michael Hamilton 

APPLIED DIELECTRICS, INC. 
1750 Army St. 
San Francisco, CA 94124 
(415) 824-8400 FAX: (415) 824-0675 
Russell Burbank 

APPLIED ENGINEERING PRODUCTS 
PO Box 510 
New Haven, CT 06513 
(203) 776-2813 FAX: (203) 776-8294 
Jeff Buccitti 

APPLIED SPECIALTIES, INC. 
101 01 F Bacon Drive 
Beltsville, MD 20705 
(301) 595-5395 FAX: (301) 595-0050 
Don DeJulis 

APPLIED SPECTRUM RESEARCH 
2975 Valmont Road #100 
Boulder, CO 80301 
(303) 444-4871 FAX: (303) 444-4872 
John Murray 

APPLIED SYSTEMS ENGINEERING, INC. 
PO Box 122987 
Fort Worth, TX 76121 
(817) 249-4180 FAX: (817)249-3413 
Bud Jostrand 
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APRIL INSTRUMENT 
PO Box 62046 
Sunnyvale, CA 94088 
(415) 864-8379 FAX: (415) 965-3711 
Bill Chan 

APTRON LABORATORIES, INC. 
PO Box 323 
Bloomington, IN 47402-0323 
(812) 336-4775 
B. Presti 

ARCO ELECTRONICS 
531 0-J Derry Drive 
Agoura Hills, CA 91301 
(818) 707-6465 (800) 441-2726 
FAX: (818) 707-6469 
Jerry Aarons 

ARCOLECTRIC CORP. 
9001 Canoga Ave. 
Canoga Park, CA 91304 
(818) 700-1933 FAX: (818) 700-9541 
Carrie Donze 

AREMCO PRODUCTS, INC. 
PO Box 429 
Ossining, NY 10562 
(914) 762-0685 FAX: (914) 762-1663 
Brenda T. Lyons 

ARIZONA PACKAGING SOFTWARE 
1840 E. River Road, #100 
Tucson, AZ 85718 
(602) 577-8886 (800) 975-2774 
FAX: (602) 577-0687 
Larry Paxton 

ARLON 
1100 Governor Lea Road 
Bear, DE 19701 
(302) 834-2100 (800) 635-9333 
FAX: (302) 834-2574 
Mark G. Carlson 

ARLON ADHESIVES 
199 Amaral St. 
E. Providence, RI 02914 
(401) 434-2340 FAX: 
Joe Vendietti 

ARLON MATERIALS FOR ELECTRONICS, SRS 
9433 Hyssop Dr. 
Rancho Cucamonga, CA 91730-6017 
(909) 989-8777 FAX: (909) 989-6714 
Dennis Perry 

ARNOLD ENGINEERING 
300 North West St. 
Marengo, IL 60152 
(815) 568-2000 FAX: (815) 568-2228 
Dave Schaefer 

AROMAT CORP. 
629 Central Ave. 
New Providence, NJ 07974 
(908) 464-3550 FAX: (908) 771-5658 
Doug Lionetti 

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 

ARROWSMITH SHELBURNE INC. 
2085 Shelburne Rd. 
Shelburne, VT 05482 
(802) 985-8641 FAX: (802) 985-1042 
Amy Gebo 

ARS ELECTRONICS 
PO Box 7323 
Van Nuys, CA 91409 
(818) 997-6200 
Martin Sanett 

ARS, INC. 
2400 Sand Lake Road 
Orlando, FL 32809 
(407) 856-1953 FAX: (407) 856-1960 

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 
(516) 737-1248 FAX: (516) 737-1497 
Marilyn Poggi 

ASSOCIATED REPRESENTATIVES CO. 
2909 Oregon Court, # C-7 
Torrance, CA 90503 
(310) 533-1363 FAX: (310) 533-1364 
Jim Ling 

ASTROLAB, INC. 
4 Powder Horn Dr. 
Warren, NJ 07059 
(908) 560-3800 FAX: (908) 560-9570 
Joseph Toma 

ASTRON CORPORATION 
470 Spring Park Place, Suite 100 
Herndon, VA 22070 
(703) 471-0600 FAX: (703) 471-4503 
Joseph R. Jahoda 

AT&T CAPITAL CORPORATION 
1830 W. Airfield Dr. 
DFW Airport, TX 75261 
(214) 456-4000 (800) 874-7123 
FAX: (214) 456-4002 
Bob Rumsey 

AT&T MICROELECTRONICS 
555 Union Blvd. 
Dept. 520404000, Room C-420 
Allentown, PA 18103 
(215) 439-5133 (800) 372-2447 
FAX: (215) 778-4106 
Colleen Green 

ATKINSON ENGINEERING 
489 Cedar Run Drive 
Warrenton, VA 22186 
(703) 347-5716 FAX: (703) 347-5716 
Kenn Atkinson 

ATLANTIC MAGNETICS, INC. 
1441 SW 30th Ave. 
Pompano Beach, FL 33069 
(305) 979-7920 FAX: (305) 978-3788 
Ed Cammarata 

AUSTRON INC., A DATUM COMPANY 
PO Box 14766 
Austin, TX 78761-4766 
(512) 251-2341 FAX: (512) 251-9685 
Mike McNamara 

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 
Pierre D. Lax 

AVA ELECTRONICS CORP. 
4000 Bridge St. 
Drexel Hill, PA 19026 
(215) 284-2500 FAX: (215) 259-8379 

. 

0AVANTEK 
A Subsidiary of Hewlett-Packard 

AVANTEK, INC. 
31 75 Bowers Ave. 
Santa Clara, CA 95054 
(408) 727-0700 
Marketing Manager 

AVASEM CORPORATION 
1271 Parkmoor Avenue 
San Jose, CA 95126 
(408) 297-1201 FAX: (408) 925-9460 
Barry Olsen 

AVCOM OF VIRGINIA 
500 Southlake Blvd. 
Richmond, VA 23236 
(804) 794-2500 FAX: (804) 794-8284 
Charlie Odom 

AVIANKA, INC. 
51 Sulphur Mountain Road 
Ventura, CA 93001 
(805) 649-5783 FAX: (805) 649-5728 
Marketing Manager 

AVIEL ELECTRONICS 
5530 S. Valley View, #103 
Las Vegas, NV 89118 
(702) 739-8155 FAX: (702) 739-8161 
Jack Kaufman 

AVL INDUSTRIES, INC. 
4400 Silas Creek Parkway 
Suite 302 
Winston-Salem, NC 27104 
(919) 760-9909 FAX: (919) 659-8010 
Robin L. Sears 

AVTECH ELECTROSYSTEMS LTD. 
PO Box 5120 Stn. F 
Ottawa, Ontario, Canada K2C 3H4 
(613) 226-5772 FAX: (613) 226-2802 
W. Chudobiak 
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AVX CORP., A KYOCERA GROUP COMPANY 
PO Box 867 
Myrtle Beach, SC 29577 
(803) 448-941 1 FAX: (803) 448-7139 
Jeff Bartlett 

AVX FILTERS CORPORATION 
11144 Penrose St. 
Sun Valley, CA 91352 
(818) 767-6770 FAX: (818) 767-2832 
Terry Cantine 

AVX LTD 
Stafford House, 33-39 Station Road 
Aidershot, HANTS GB, UK GU1 1 1BA 
(44) 252-336868 FAX: (44) 252-346643 
Scot Tripp 

AVX TANTALUM CORP 
69 Landry St. 
Biddeford, ME 04005 
(207) 282-51 11 FAX: (207) 283-1941 
Bill Vierow 

AXONN CORPORATION 
101 W. Robert E. Lee Blvd. 
Suite 202 
New Orleans, LA 70124 
(504) 282-8119 FAX: (504) 282-0999 
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. 
PO Box 328 
Newtown, PA 18940-0328 
(215) 968-4271 FAX: (215) 968-3214 
Timothy Cooney 

B 
B & K PRECISION, MAXTEC 
INTERNATIONAL CORP., R 
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 W. Warner Ave. 
Santa Ana, CA 92707 
(714) 557-5192 FAX: (714) 241-0185 
Mike Anderson 

BALL CORP., EFRATOM 
3 Parker 
Irvine, CA 92718-1605 
(714) 770-5000 FAX: (714) 770-2463 
Caroline Moyer 

BALLANTINE LABORATORIES 
9 Saddle Road 
Cedar Knolls, NJ 07927 
(201) 984-1900 FAX: (201) 984-1479 

BALO PRECISION PARTS, INC. 
45 Carey Ave. 
Butler, NJ 07405 
(201) 492-BALO FAX: (201) 492-9354 
Jane Koppen 

BARKER & WILLIAMSON 
Canal St. 
Bristol, PA 19007 
(215) 788-5581 FAX: (215) 788-9577 
Lee S. Engel 

BARRY INDUSTRIES INC./TRX PRODUCTS 
67 Mechanic St. 
Attleboro, MA 02703 
(508) 226-3350 FAX: (508) 226-3317 
Dick Barry 

BARRY INDUSTRIES INC./VALBAR PRODUCTS 
67 Mechanic St. 
Attleboro, MA 02703 
(508) 226-3350 FAX: (508) 226-3317 
Dick Barry 
BARTH ELECTRONICS, INC. 
1300 Wyoming St. 
Boulder City, NV 89005 
(702) 293-1576 FAX: (702) 293-7024 
Sue Smith 

BAY TECHNOLOGY 
1711 Trout Gulch Rd. 
Aptos, CA 95003 
(408) 688-8919 FAX: (408) 688-6435 
John Roth 

BEAD INDUSTRIES 
110 Mountain Grove St. 
Bridgeport, CT 06605 
(203) 334-4124 FAX: (203) 367-9957 
Keith Lebo 

BECKMAN INDUSTRIAL CORP., ELECTRONIC 
TECHNOLOGIES DIV. 
4200 Bonita Place 
Fullerton, CA 92635-1053 
(714) 447-2345 FAX: (714) 447-2500 
Janet Vaniman 

BEHLMAN ELECTRONICS, INC., A SUBSIDIARY 
OF ASTROSYSTEMS 
2021 Sperry Ave., Suite 18 
Ventura, CA 93003 
(805) 642-0660 FAX: (805) 642-0790 

BELDEN DIVISION/COOPER INDUSTRIES INC. 
PO Box 1980 
Richmond, IN 47375 
(317) 983-5200 FAX: (317) 983-5294 
John Hitch 

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 
(510) 234-1100 FAX: (510) 236-3105 
Ed Buchs 

BERSON & ASSOCIATES 
564 Jackson Drive 
Palo Alto, CA 94303 
(415) 328-1919 FAX: (415) 328-1734 
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, CA 95030 
(408) 379-4550 FAX: (408) 379-0918 
Don Anderson 

BIRD ELECTRONIC CORP. 
30303 Aurora Rd. 
Cleveland, OH 44139 
(216) 248-1200 FAX: (216) 248-5426 
Greg Johns 

BISHOP INC. 
430 Park Avenue 
Westlake Village, CA 91340 
(800) 223-1396 FAX: (800) 247-4675 
Cherie Baumgart 

BISHOP INSTRUMENTS 
125 Presumpscot St. 
Portland, ME 04103 
(207) 774-8311 FAX: (207) 775-1369 
William Smith 

BLILEY ELECTRIC CO. 
2545 W.Grandview Blvd., PO Box 3428 
Erie, PA 16508 
(814) 838-3571 FAX: (814) 833-2712 
D.M. Bliley 

BLUESTEM ELECTRONICS, INC. 
2400 E. Main St., Ste. 103 
St. Charles, IL 60174 
(708) 931-5797 FAX: (708) 513-7772 
Charles Clark 

BOMAR CRYSTAL CO. 
201 Blackford Ave. 
Middlesex, NJ 08846 
(800) 526-3935 FAX: (800) 777-2197 
Beth Shapiro 

BOONTON ELECTRONICS CORP. 
791 Rt. 10 
Randolph, NJ 07869-1980 
(201) 584-1077 FAX: (201) 584-3037 
Rich Anias 

BRADFORD ELECTRONICS 
550 High St. 
Bradford, PA 16701 
(814) 362-5600 FAX: (814) 362-5635 
Joyce Stauffer 

BRAND REX CABLE SYSTEMS 
1600 W. Main St. 
Williamantic, CT 06226 
(203) 456-8000 FAX: (203) 456-9228 
Eric Lawrence 

BRENNAN ASSOCIATES 
PO Box 5006 
Clearwater, FL 34618 
(813) 446-5006 FAX: (813) 443-6035 
Michael C. Hardiman 

BRIAN BEEZLEY 
507 1/2 Taylor St. 
Vista, CA 92084 
(619) 945-9824 
Brian Beezley 
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BRIM ELECTRONICS, INC. 
120 Home PI. 
Lodi, NJ 07644 
(201) 796-2886 FAX: (201) 778-2792 
B. Brown 

BRIMROSE CORP. 
5020 Campbell BI. 
Baltimore, MD 21236 
(301) 931-7200 FAX: (301) 931-7206 
Jack C. Crystal 

BROADBAND COMMUNICATIONS 
PRODUCTS, INC. 
305 East Drive, Suite A 
Melbourne, FL 32904 
(407) 984-3671 FAX: (407) 728-0487 
Whit Cotten 

BROUNLEY ENGINEERING 
7381 114 Ave. N., Unit 410 
Largo, FL 34643 
(813) 546-9371 FAX: (813) 545-2941 
Richard Brounley 

BRUEL & KJAER INSTRUMENTS 
185 Forest St. 
Marlborough, MA 01752 
FAX: (508) 485-0519 
Julie Pelz 

BUCKBEE - MEARS/ST. PAUL 
245 E. Sixth St. 
St. Paul, MN 55101 
(612) 228-6434 FAX: (612) 228-6572 
Fred Grimm 

BUD INDUSTRIES 
4605 E. 355th St. 
Willoghby, OH 
(216) 946-3200 FAX: (216) 951-4015 
Blair Haas 

BURLE INDUSTRIES, INC. - TUBE 
PRODUCTS DIV. 
1000 New Holland Ave. 
Lancaster, PA 17601-5688 
(717) 295-6031 (800) 366-2875 
FAX: (717) 295-6096 
D. Thoman 

BURR-BROWN CORPORATION 
PO Box 11400 
Tucson, AZ 85734 
(602) 746-1 111 FAX: (602) 741 -3895 
Marketing Manager 

c 
C & M CORP. 
PO Box 348, 51 S. Walnut St. 
Wauregan, CT 06387 
(203) 774-4812 FAX: (203) 774-7330 
Joseph Lindley 

C & S HYBRID, INC. 
2255 Martin Avenue 
Suite D 
Santa Clara, CA 95050 
(408) 980-9194 FAX: (408) 980-9225 
Vincent Verrette 

C-MAC QUARTZ CRYSTALS 
33 W. Higgins Road, Ste. 3030 
S. Barrington, IL 60010 
(708) 428-3800 FAX: (708) 428-3803 
Bob Pearson 

C.E. PRECISION ASSEMBLIES 
6501 W. Frye Road 
Chandler, AZ 85226-3406 
(602) 940-0740 FAX: (602) 961-4754 
Henry Richards 

C.J. ENTERPRISES 
PO Box 570430 
Tarzana, CA 91356 
(818) 996-4131 FAX: (818) 700-8272 
Marshall Cantor 

C.Y. TECH 
1933 18th St NW 
Suite C-1 
Washington, DC 20009 
(202) 986-0200 FAX: (202) 265-7766 
Yogi Sood 

C/G ASSOCIATES, INC. 
2140 Peralta Blvd., #202 
Fremont, CA 94537 
(510) 790-1193 FAX: (510) 790-1383 
Charles C. Dickinson 

CABLEWAVE SYSTEMS, DIVISION OF RADIO 
FREQUENCY SYSTEMS, INC. 
60 Dodge Ave. 
North Haven, CT 06473-1124 
(203) 239-3311 FAX: (203) 234-7718 
B. Dixon, B. Parsons, H. Ziskroit, R. Lehr 
C. Linke, B. Meola, S. Soroka 

CADDELL-BURNS MFG. CO., INC. 
258 East 2nd St. 
Mineola, NY 11501 
(516) 746-2310 FAX: (516) 742-2416 
Vincent Burns 

CADDOCK ELECTRONICS 
17271 N. Umpqua Hwy. 
Roseburg, OR 97470 
(503) 496-0700 FAX: (503) 496-0408 
Jim Skelton, Greg Gray 

CADENCE DESIGN SYSTEMS 
555 River Oaks Pkwy. 
San Jose, CA 95134 
(408) 943-1234 FAX: (408) 943-0513 
Gary Larsen 

CADSHARE RESOURCES INC. 
9303-N Monroe Road 
PO Box 11859 
Charlotte, NC 28220-1859 
(800) 633-7644 FAX: (704) 845-2654 
Paul Pazzaglini 

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 
Audrey Zarrow 

CALIBRON INSTRUMENTS DIV.-BURTON-
ROGERS 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 FAX: (805) 987-8359 

RF & Microwave Semiconductors 
for your Wireless Designs: 

DISCRETE DEVICES: 

Small Signal Bipolars 

Power Bipolars 

Small Signal & Power FETs 

SILICON MMICs: 

Prescalers 

Wideband Amplifiers 

Application Specific ICs 

106 

NEC 

GaAs ICs: 

Prescalers, Amplifiers 

Frequency Convertors 

Switches 

California Eastern Laboratories 

CALIFORNIA EASTERN LABORATORIES 
4590 Patrick Henry Drive 
Santa Clara, CA 95056-0964 
(408) 988-3500 FAX: (408) 988-0279 
Jenifer Jacobs 

CALIFORNIA MICRO DEVICES CORP. 
215 Topaz Street 
Milpitas, CA 95035-5430 
(408) 263-3214 FAX: (408) 263-7846 
Gayle Bullock 

CALIFORNIA MICROWAVE, WIRELESS 
NETWORKING DIV. 
985 Almanor Avenue 
Sunnyvale, CA 94086 
(408) 720-6471 FAX: (408) 720-6312 
Katherine E. Stanley 

CALIFORNIA SCIENTIFIC SOFTWARE 
10024 Newtown Road 
Nevada City, CA 95959-9794 
(916) 478-9040 FAX: (916) 478-9041 
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. 
100 Schneider Road 
Kanata, Canada K2K 1Y2 
(613) 592-1052 FAX: (613) 592-9449 
Jim Gardner 

CALOGIC CORP. 
237 Whitney PI. 
Fremont, CA 94539 
(510) 656-2900 FAX: (510) 651-1076 
Brenda Hill 

CAMBIO INTERNATIONAL 
31 Dixon Street 
Laconia, NH 03246 
(603) 524-3714 FAX: (603) 524-6602 
Thomas J. Garrity 

CAMBRIDGE AEROFLO INC. 
900 Mt. Laurel Circle 
Shirley, MA 01464 
FAX: (508) 425-2346 
Seta Yessaillian 

CANDES SYSTEMS INC. 
PO Box F 
Mainland, PA 19451 
(215) 256-4130 FAX: (215) 256-0775 
Henry Snyder 
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CAPAX TECHNOLOGIES INC. 
25435 Rye Canyon Road 
Valencia, CA 91355 
Jag Patel 

CAPCON, INC. 
147 W. 25th St. 
New York, NY 10001 
(212) 243-6275 FAX: (212) 645-0185 
E. Reeves 

CAPTEL ANTENNA SYSTEMS, INC. 
2490 Boul, de Recollets 
Trois-Rivieres, Quebec, Canada G8Z 3X7 
(819) 373-1454 FAX: (819) 375-4228 
Michel Duhamel 

CAPTOR CORP. 
5040 S. County Rd. 25A 
Tipp City, OH 45371 
(513) 667-8484 FAX: (513) 667-5133 
Omer Bruns 

CARBORUNDUM COMPANY, THE 
PO Box 664 
Niagara Falls, NY 14302-0664 
(716) 278-2000 FAX: (716) 278-6270 
Nancy Nadeau 

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. 
21 7 Chapman St. 
Providence, RI 02905 
(401) 781-4942 FAX: (401) 781-4941 
Joseph Marcoccio 

CASCADE MICROTECH, INC. 
14255 S.W. Brigadoon, C 
Beaverton, OR 97005 
(503) 626-8245 
Tamara Hanna Smith 

CASTLE MICROWAVE 
Willow Dr. 
Twyford, Berkshire, United Kingdom RG10 9BB 
(44) 0734 343838 FAX: (44) 0734 342068 
Mike Cunningham 

CAT SECURE SYSTEMS, INC. 
44845 Falcon Place 
Sterling, VA 20166 
(703) 471-7738 FAX: (703) 709-5226 
Jack Crenca 

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 
FAX: (301) 424-7068 
Joseph Thornwall 

CELERITEK, INC. 
617 River Oaks Pkwy. 
San Jose, CA 95134 
(408) 433-0335 FAX: (408) 433-0991 
Marketing Department 

CELWAVE, A DIVISION OF RADIO 
FREQUENCY SYSTEMS INC. 
33890 Eastgate Cir. 
Corvallis, OR 97333 
(503) 757-1134 FAX: (503) 757-7415 
Steve Blum 

CENTRAL SEMICONDUCTOR CORP. 
145 Adams Avenue 
Hauppauge, NY 11788 
(516) 435-1110 FAX: (516) 435-1824 
Sales Department 

CENTRE ENGINEERING, INC. 
2820 E. College Ave. 
State College, PA 16801 
(814) 237-0321 
Roger Guisewite 

CENTURION INTL INC. 
PO Box 82846 
Lincoln, NE 68501 
(800) 228-4563 FAX: (800) 848-3825 
Steven C. Bowles 

CERA-MITE CORP. 
1327 6th Ave., PO Box 166 
Grafton, Wl 53024 
(414) 377-3500 FAX: (414) 377-7309 
Claude Marquardt 

CERAMASEAL 
PO Box 260 
New Lebanon, NY 12125 
(518) 794-7800 FAX: (518) 794-8080 
Lenore Laier 

CERAMIC DEVICES, INC. 
8145 Ronson Rd. 
San Diego, CA 921 11 
(619) 560-7575 FAX: (619) 560-4906 
Dick Guerena 

CERPROBE CORP. 
600 S. Rockford Dr. 
Tempe, AZ 85281 
(602) 967-7885 FAX: (602) 967-7758 
Jacque Stewart 

CHAMPION TECHNOLOGIES, INC. 
2553 N. Edgington St. 
Franklin Park, IL 60131 
(708) 451-1000 FAX: (708) 451-7585 
Pete Wruskyj 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave. 
Waukegan, IL 60087 
(708) 662-9200 FAX: (708) 360-3566 
Keith Huebner 

CHILDS CORP. 
247 Main St. East 
Waterville, MN 56096 
(800) 533-0998 FAX: (507) 362-4215 
Bruce Childs 

CHOMERICS, INC. 
77 Dragon Ct. 
Woburn, MA 01888 
(617) 935-4850 FAX: (617) 933-4318 

CIR-Q-TEL/DIVISION OF TRILITHIC 
9202 E. 33rd Street 
Indianapolis, IN 46236 
(800) 344-2412 FAX: (317) 895-3613 
Dave Distler 

CIRCUIT COMPONENTS, INC. 
2400 Roosevelt Street 
Tempe, AZ 85282 
(602) 967-0624 FAX: (602) 967-9385 

CIRCUIT SEARCH 
PO Box 268 
Breslau, Ontario, Canada 
(519) 241-1252 FAX: (519) 742-4594 
Peter Sawatzky 

CKC LABORATORIES, INC. 
5473A Clouds Rest 
Mariposa, CA 95338 
(209) 966-5240 FAX: (209) 742-6133 
Chuck Kendall 

COAXIAL COMPONENTS CORP. 
59-61 Mall Dr. 
Commack, NY 11725 
(516) 864-4747 FAX: (516) 864-4753 
J. Prideaux 

COAXIAL CONNECTORS INC. 
1500 W. Cypress Rd., #502 
Ft. Lauderdale, FL 33309 
Roger Ranta 

COAXIAL DYNAMICS, INC. 
15210 Industrial Pkwy. 
Cleveland, OH 44135 
(216) 267-2233 FAX: (216) 267-3142 
John Ittel 

COBER ELECTRONICS 
102 Hamilton Ave. 
Stamford, CT 06902 
(203) 327-0003 FAX: (203) 359-6319 
Bernard Krieger 

COIL SPECIALTY COMPANY 
2730 Carolean Industrial Drive 
Box 978 
State College, PA 16804-0978 
(814) 234-7044 FAX: (814) 237-6549 
Bennett Hoffman 

Surface mount inductors 
Tuneable inductors 
Fixed inductors 

Wideband RF transformers 
LC filter networks 

COILCRAFT 
1102 Silverlake Rd. 
Cary, IL 60013 
(708) 639-2361 FAX: (708) 639-1469 
Paul Liebman 
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COLORADO CRYSTAL CORP. 
2303 W. 8th St. 
Loveland, CO 80537 
(303) 667-9248 FAX: (303) 667-3500 
Leroy Krings 

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 FAX: (519) 622-1691 

COMARK COMMUNICATIONS, INC. 
PO Box 229 
Southwick, MA 01 077 
(413) 569-5939 FAX: (413) 569-0679 
Ken Barker 

COMDEL 
126 Sohier Road 
Beverly, MA 01915 
(508) 927-3144 FAX: (508) 922-8205 
Theodore Johnson 

COMDISCO SYSTEMS, INC. 
919 East Hillside Blvd. 
Foster City, CA 94404 
(415) 574-5800 FAX: (415) 358-3601 
Robert Grossman 

COMLINEAR CORP. 
4800 Wheaton Dr. 
Fort Collins, CO 80525 
(303) 226-0500 FAX: (303) 226-0564 
John Perzow 

COMLINEAR CORPORATION, 
ELECTRONIC DECISIONS DIVISION 
1776 East Washington Street 
Urbana. IL 61801 
(217) 367-2600 (800) 373-3628 
FAX: (217)337-1552 
Susan Heyen 

COMMUNICATION CERTIFICATION LABORATORY 
1940 W. Alexander St. 
Salt Lake City, UT 84119-2039 
(801) 972-6146 FAX: (801) 972-8432 
John Chase 

COMMUNICATION TECHNIQUES, INC. 
9 Whippany Rd. 
Whippany, NJ 07981 
(201) 884-2580 FAX: (201) 887-6245 
Bob Badami 

COMMUNICATIONS & ENERGY CORPORATION 
PO Box 3307 
Syracuse, NY 13220 
(315) 452-0709 FAX: (315) 452-0732 
Emily Bostick 

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 
Michael Beveridge 

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 

COMPASS COMMUNICATIONS INC. 
435 E. Main Street 
Ste K1 
Greewood, IN 46143 
(317) 889-8918 FAX: (317) 889-8918 
Noel Atkinson 

COMPENSATED DEVICES INC. 
166 T remont Street 
Melrose, MA 02176 
(617) 665-1071 FAX: (617) 665-7379 
Tom Briand 

compex 
ASK FOR CAROL FOR f J I* 
IMMEDIATE SERVICE 

48 HR Delivery 
SELECTED SINGLE-LAYER 

VALVES & SIZES CAP 

SUBSTRATES ROW CAPS 
(609)590-9388 • FAX (609)596-3482 

COMMUNICATION CONCEPTS, INC. 
508 Millstone Dr. 
Beavercreek, OH 45434 
(513) 426-8600 FAX: (513) 429-381 1 
Marlis Southworth 

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 

COMPOSITECH LTD. 
120 Ricefield Lane 
Hauppauge, NY 11788-2008 
(516) 436-5200 FAX: (516) 436-5203 
Fred Klimpl 

COMSTRON, DIVISION OF AEROFLEX 
LABORATORIES INC. 
35 South Service Road 
Plainview. NY 11803 
(516) 694-6700 FAX: (516) 694-6771 
William J. Meditz 

COMTRAN INTEGRATED SOFTWARE. DIV. OF 
JENSEN TRANSFORMERS, INC. 
10735 Burbank Blvd. 
N. Hollywood, CA 91601 
(213) 876-0059 FAX: (818) 763-4574 
Dave Hill 

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 
2131 Broad St. 
Brooksville, FL 34609 
(904) 796-3561 FAX: (904) 799-0221 
W.l. Mason, Terry Baker 

CONDOR SYSTEMS 
2133 Samaritan Drive 
San Jose, CA 95124 
(408) 371-9580 FAX: (408) 371-9589 
Raju Chandra 

CONDUCTIVE SYSTEMS INC. 
R.D. #1, Rte. 5 South 
Amsterdam, NY 12010 
(518) 843-5740 FAX: (518) 843-5829 
Walter G. Bruce, Mark Paglialonga 

CONNECTING DEVICES, INC. 
PO Box 92619 
Long Beach, CA 90809-2619 
(310) 498-0901 FAX: (310) 494-0955 
W. Carpenter 

CONNECTRONICS INC. 
908 S. Walnut 
Edinburgh, IN 46124 
(317) 738-4468 FAX: (317) 738-4536 
Sales Dept. 

CONNOR-WINFIELD CORP. 
21 11 Comprehensive Drive 
Aurora, IL 60505-1 335 
(708) 851-4722 FAX: (708) 851-5040 
Dan Olp 

CONSULTEK SOFTWARE SYSTEMS, INC. 
1400 Coleman Ave., Suite C26 
Santa Clara, CA 95050 
(408) 988-8091 FAX: (408) 727-4592 
Judy Davidson 

CONTACT EAST 
335 Willow St. South 
N. Andover, MA 01845 
(800) 225-5370 FAX: (508) 688-7829 
Mary Lou Adamowski 
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CONTINENTAL MICROWAVE TECHNOLOGY 
INC. 
7 Alexander PI. 
Glen Cove, NY 11542 
(516) 759-5600 FAX: (516) 759-5603 
Robert W. Herrmann 

CONTINENTAL RESOURCES, INC. 
175 Middlesex Turnpike 
Bedford, MA 01730 
(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., A SUBSIDIARY 
OF THE LIEBERT CORP. 
PO Box 1380 
Binghamton, NY 13902 
(607) 724-2484 (800) 288-6169 
FAX: (607) 722-8713 
Kelli Bosman 

COORS CERAMICS CO. 
600 Ninth St. 
Golden, CO 80401 
(303) 278-4000 FAX: (303) 277-4901 
Tom Glass, John Cook 

CORCOM, INC. 
1600 Winchester Rd. 
Libertyville, IL 60048 
(708) 680-7400 FAX: (708) 680-8169 
Ken Bons, George J. Mitchell, Bill Karmell 

CORNELL DUBILIER 
538 Sangamo Road 
PO Box 128 
Pickens, SC 29671 
(803) 878-631 1 FAX: (803) 878-7257 
Chris Willson 

CORTEC, INC. 
15672 Chemical Lane 
Huntington Beach, CA 92649 
(714) 897-2529 FAX: (714) 897-2170 
Damon Herbert, Richard D'Amico 

COTO WABASH 
55 DuPont Dr. 
Providence, RI 02907 
(401) 943-2686 FAX: (401 ) 942-0920 
Becky Thompson 

COUGAR COMPONENTS 
2225-K Martin Ave. 
Santa Clara, CA 95050 
(408) 492-1400 FAX: (408) 492-1500 
Spencer Tashima 

CROVEN CRYSTALS LTD. 
500 Beech St. 
Whitby, Ontario, Canada L1 N 5S5 
(416) 668-3324 FAX: (416) 668-5003 
Bob McCormick 

CRYSTAL SEMICONDUCTOR CORP. 
PO 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) 856-7911 FAX: (415) 858-0944 
John Lucero 

CRYSTEK CRYSTAL CORP. 
2351 Crystal Drive 
Fort Myers, FL 33807 
(813) 936-2109 FAX: (813) 939-4226 
Lynn Thorsen, Mark Stearns 

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) 293-7511 FAX: (219) 294-5718 
Robert L. Ramsby 

CTS CORP./KNIGHTS DIV. 
400 Reimann Ave. 
Sandwich, IL 60548 
(815) 786-8411 FAX: (815) 786-3600 
John Keilman 

err inc. 
3005 Democracy Way 
Santa Clara, CA 95054 
(408) 988-8521 FAX: (408) 986-9097 
Stan Mussynski 

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. 
Milwaukee, Wl 53219 
(414) 649-4200 FAX: (414) 649-4279 
Alan Hüngsberg 

CUSHCRAFT CORP. 
PO Box 4680, 48 Perimeter Rd. 
Manchester, NH 03108 
(603) 627-7877 FAX: (603) 627-1764 
Glen Whitehouse 

CUSTOM COMPONENTS, INC. 
PO 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 

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, PO Box 6510 
Englewood, CO 80155-6510 
(303) 799-0381 (800) 447-4666 
FAX: (303) 799-4082 
Kori Stephens 

D.L.S. ELECTRONIC SYSTEMS, INC. 
10350 Dearlove Rd. 
Glenview, IL 60025 
(708) 699-9060 FAX: (708) 699-9093 
A. Rowe, P. Fowler, D. Sweeney, C. Sweeney 

D.M. STEWARD MFG. CO 
E 36th Street, PO Box 510 
Chattanooga, TN 37401 
(615) 867-4100 FAX: (615) 867-4102 
Don Lepard 

DADEN ASSOCIATES, INC. 
1001 Calle Amanecer 
San Clemente, CA 92673 
(714) 770-1522 FAX: (714) 472-0805 
Mark Fournier 

DAICO INDUSTRIES 
2453 E. Del Amo Blvd. 
Rancho Dominguez, CA 90220 
(310) 631-1143 FAX: (310) 631-8078 
Kevin Townsend 

DAJEM TECHNOLOGY CO. 
2 Pudding Lane 
Dix Hills, NY 11746-6118 
(516) 491-1124 
Irwin Share 

DALE ELECTRONICS, INC. 
1122 23rd St., PO Box 609 
Columbus, NE 68602-0609 
(402) 563-6506 FAX: (402) 563-6418 
Margaret Nowicki 

DATARADIO CORPORATION 
6160 Peachtree Dunwoody Rd., NE #C-200 
Atlanta, GA 30328-4503 
(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 SYSTEMS, INCORPORATED 
200 W. Los Angeles Ave. 
Simi Valley, CA 93065 
(805) 584-1717 FAX: (805) 526-0885 
John Howell 

DATRON/TRANSCO INC. 
200 W. Los Angeles Avenue 
Simi Valley, CA 93065-1650 
(805) 587-1717 FAX: (805) 526-0885 
Larry Neeley 

DAWN ELECTRONICS, INC. 
1004 Mallory Way 
Carson City, NV 89701 
(702) 882-7721 FAX: (702) 882-7675 
Lynn Palma 

DB PRODUCTS INC. 
253 N. Viñedo Ave. 
Pasadena, CA 91107 
(818) 449-3790 FAX: (818) 449-7169 
Bob Van 
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DECIBEL PRODUCTS 
PO Box 569610 
Dallas, TX 75356-9610 
(214) 631-0310 FAX: (214) 631-4706 
Bob Corwin 

DETORONICS CORP. 
10660 E. Rush St. 
South El Monte, CA 91733 
(818) 579-7130 FAX: (818) 579-1936 
Richard Baroda 

• Voltage Controlled Oscillators 
« Phase Locked Oscillators 

• Frequency Synthesizers 
• Radar Receivers 
• Subsystems 

• Integrated Assemblies 

27721-A La Paz Road 
Laguna Niguel, CA 92677 

Ph: 408.280.7073 Fax: 408.280.1633 

company index 

DELPHI COMPONENTS, INC., 
A DIV. OF AURA SYSTEMS INC. 
535 Race Street, Suite 100 
San Jose, CA 95126 
(408) 280-7073 FAX: (408) 280-1633 
Tom Birks 

DELTA ELECTRONICS MANUFACTURING 
CORP. 
416 Cabot St., PO Box 53 
Beverly, MA 01915 
(508) 927-1060 
Jim Gillen 

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 
Southend on Sea, Essex, UK SS3 9SH 
(44) 702 294255 FAX: (44) 702 293979 
R.A. Spicer 

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 02173-3992 
(617) 862-8998 FAX: (617) 862-3769 
N. Sokal 

DESIGN TECHNIQUE INTERNATIONAL 
7513 Quakertown Ave. 
Winnetka, CA 91306-2925 
(818) 701-1251 FAX: (818) 701-6046 
Judi Thompson 

DESKIN RESEARCH GROUP 
2270 Agnew Road 
Santa Clara, CA 95054 
(408) 496-5300 FAX: (408) 496-5333 
Rokki Leonard 

DETROIT TESTING LABORATORY, INC. 
7111 E. Eleven Mile, PO Box 0869 
Warren, Ml 48090-0869 
(313) 754-9000 FAX: (313) 754-9045 
John G. Farsakian 

DEYOUNG MFG INC. 
12920 NE 125th Way 
Kirkland, WA 98034 
(206) 823-4798 FAX: (206) 821-8633 
Martin DeYoung 

DGS ASSOCIATES 
125 Willow Road, Suite 205 
Menlo Park, CA 94025 
(408) 554-1469 FAX: (408) 241-9860 
George Szentirmai 

DIELECTRIC COMMUNICATIONS 
Tower Hill Rd. 
PO Box 949 
Raymond, ME 04071 
(207) 655-4555 FAX: (207) 655-7120 
Rolf Olsen 

DIELECTRIC LABORATORIES, INC. 
2777 Route 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, PO Box 677 
Thief River Falls, MN 56701 
FAX: (218)681-3380 
Stan Springsteen 

DIGIMAX INSTRUMENTS CORP. 
7544 T rade Street 
San Diego, CA 92121 
(619) 578-7171 FAX: (619) 578-4714 
Dan Burton 

DIRECT CONVERSION TECHNIQUE, INC. 
3132 North Lowell Avenue 
Chicago, IL 60641 
(312) 283-1690 FAX: (312) 283-1690 
Tom Ochal 

DIRECTED ENERGY 
2301 Research Blvd., Ste. 105 
Ft. Collins, CO 80526 
(303) 493-1901 FAX: (303) 493-1903 
David Adamson 

DITOM MICROWAVE INC. 
1190 Coleman Ave., #103 
San Jose, CA 95110 
FAX: (408) 727-1204 
Dick Hassett 

DKD INSTRUMENTS 
1406 Parkhurst Street 
Simi Valley, CA 93065 
(805) 581-5771 FAX: (805) 583-8270 
Dan Doberstein 

DORADO INTERNATIONAL CORPORATION 
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 
Lawrence Bennett 

DOUGLAS INTEGRATED SOFTWARE 
1350-E4 Mahan Drive, Suite 160 
Tallahassee, FL 32308 
(904) 656-8673 FAX: (904) 224-3059 
Douglas Perry 

DOW-KEY MICROWAVE CORP. 
1667 Walter St. 
Ventura, CA 93003 
(805) 650-0260 FAX: (805) 650-1734 
Jerry Satuloff 

DRANETZ TECHNOLOGIES, INC. 
1000 New Durham Rd. 
Edison, NJ 08818 
(908) 287-3680 FAX: (908) 248-9240 
Jim Toy 

DRESSLER HF TECHNIK GMBH 
Werther Str. 14-16 
D-52224 Stolberg, Germany 
(49) 2402 71091 FAX: (49) 2402 71095 
Ulrich Hansen 

DSM ENGINEERING PLASTICS 
PO Box 3333 
Evansville, IN 47732 
(812) 424-3831 
Steve Urdanoff 

DUBBELDEE HARRIS DIAMOND 
100 Stierli Court 
Suite 106 
Mount Arlington, NJ 07856 
(201) 770-1420 FAX: (201) 770-1549 
Keith Harris 

DURA ELECTRONIC SALES 
21710 Stevens Creek Blvd. 
Suite 240 
Cupertino, CA 95014 
(408) 255-2084 FAX: (408) 446-3217 
T ravis Duder 

DYKO TOOL CORPORATION 
89G Washington Avenue 
Natick, MA 01760 
(508) 650-9701 FAX: (508) 650-4912 
A.R. Fiorentino 

DYMA ENGINEERING 
PO 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 

DYNAMIC SCIENCES 
19808 Nordhoff PI. 
Chatsworth, CA 91311-5009 
(818) 718-3100 FAX: (818) 700-1741 
Jack Birdsall 
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DYNATECH MICROWAVE TECHNOLOGY, INC. 
26655 W. Agoura Rd. 
Calabasas, CA 91302 
(818) 880-6100 FAX: (818) 880-5941 
Don Colletta 

DYNATECH SPECTRUM, INC. 
100 S. Milpitas Blvd. 
Milpitas, CA 95035 
(408) 956-9570 FAX: (408) 956-9595 
B.J. Stookey 

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., PO Box 120118 
St. Paul, MN 55112-0118 
(612) 639-1178 FAX: (612) 639-0841 
Randy Cordes 

DYNETICS INC. 
PO Drawer B 
Huntsville, AL 35814-5050 
(205) 922-9230 FAX: (205) 922-9255 
Michelle Reavis 

EASTERN MULTIPLEXERS, INC. 
7836-E Airpark Road 
Gaithersburg, MD 20879 
(301) 990-8336 FAX: (301) 990-8336 
Dan Batzri 

ECLIPTEK CORPORATION 
3545 B Cadillac Avenue 
Costa Mesa, CA 92626 
(714) 433-1200 FAX: (714) 433-1234 
Cary Rosen 

ECM DEVICES 
43 Hazelwood Road 
Hudson, NH 03051 
(603) 595-4705 FAX: (603) 595-5643 
Marketing Manager 

ECONCO 
1318 Commerce Avenue 
Woodland, CA 95776 
(800) 532-6626 
Debbie Storz 

EDC 

FREQUENCY PRODUCTS 

EF JOHNSON 
299 Johnson Avenue 
Waseca, MN 56093 
(800) 247-8256 FAX: (507) 835-6287 
Bert Erickson 

EFFECTIVE SHIELDING COMPAN" 
450 W. Gay Street 
West Chester, PA 19380 
(215) 429-9449 FAX: (215) 429-9445 
Mark Brozyno 

HIGH PERFORMANCE 

CRYSTALS & 
OSCILLATORS 

E 
E 3 ENGINEERS INC. 
PO Box 425 
Valley Forge, PA 19481 
(215) 644-3332 FAX: (215) 644-3991 
Joseph Banasiak 

EDO CORP. / BARNES ENGINEERING DIV. 
88 Long Hill Cross Roads 
Shelton, CT 06484-0867 
(203) 926-1777 FAX: (203) 926-1030 
Robert Stetson 

E.E. PUBLIC DOMAIN LIBRARY 
36 Irene Lane East 
Plainview, NY 11803 
(516)822-1697 
Gerry Harrison 

E/M CORP. 
PO Box 2400 
W. Lafayette, IN 47906 
(317) 497-6346 FAX: (317) 497-6348 
L. Horwedel 

EAGLE MAGNETIC CO INC. 
PO Box 24283 
Indianapolis, IN 46224 
(317) 297-1030 FAX: (317) 299-1323 
Ray DeGregorio 

EAGLE WICHITA 
PO Box 9446 
Wichita, KS 67277 
(316) 942-5100 FAX: (316) 942-5190 
Jim Beck 

EAGLEWARE 
1750 Mountain Glen 
Stone Mountain, GA 30087 
(404) 939-0156 FAX: (404) 939-0157 
Randy Rhea 

EASTERN MICROWAVE CORP. 
10 Lowell Ave. 
Winchester, MA 01 890-1 130 
(617) 721-9800 FAX: (617) 721-1661 
Ron Novello 

Electro Dynamics Crystal Corp. 
KSM Electronics, Inc. 

• QPL/Military Specification Crystals 
• Microprocessor Crystals 

• Custom Crystals • Clock Oscillators 
• Communication Crystals 
• Monolithic Crystal Filters 
• Discrete Crystal Filters 

• TCXO's • VCXO's 
Custom or Standard Packaging Available 

■ XO's ■ TCXO's a TCVCXO's a OCXO's 

A EBzB 
W  FREQUENCY PRODUCTS 

CalH -800-424-0266 
4914 Gray Road • Cincinnati, Ohio 45232 

513-542-5555 • FAX 513-542-5146 

RF Design 

EDC FREQUENCY PRODUCTS 
9075 Cody 
Overland Park, KS 66214 
(913) 888-1750 (800) 332-9825 
FAX: (913) 888-1260 
Janice Smeall 

EDCOR MAGNETICS 
7130 National Parks Hwy. 
Carlsbad, NM 88220 
(505) 887-6790 FAX: (505) 887-6880 
Larry Weston 

EEE ELECTRONICS, INC. 
PO Box 331 
Linthicum, MD 21090 
(410) 761-9433 FAX: (410) 761-4777 
H. Alaie 

EESOF, INC. 
5601 Lindero Canyon Rd. 
Westlake Village, CA 91362 
(818) 879-6200 FAX: (818) 879-6223 
Lester Rich 

EEV INC. 
4 Westchester Plaza 
Elmsford, NY 10523 
(914) 592-6050 FAX: (914) 682-8922 
Ann Sayers 

EF DATA/MSE DIVISION 
2105 W. 5th Place 
Tempe, AZ 85282 
(602) 968-0447 FAX: (602) 921-9012 

EG&G FREQUENCY PRODUCTS, INC. 
4914 Gray Rd. 
Cincinnati, OH 45232 
(513) 542-5555 FAX: (513) 542-5146 
Ted Faust 

EHRHORN TECHNOLOGICAL 
OPERATIONS, INC. 
4975 N. 30th St. 
Colorado Springs, CO 80919 
(719) 260-1191 FAX: (719) 260-0395 
Don Fowler 

EIP MICROWAVE, INC. 
1589 Centre Pointe Drive 
Milpitas, CA 95035 
(408) 945-1477 FAX: (408) 945-0977 
Rick Bush 

EL-RAD TRANSFORMER CO. 
3816 W. Montrose Ave. 
Chicago, IL 60618 
(312) 478-7300 FAX: (312) 478-7976 
A.F. Campana 

ELANTEC 
1996 Tarob Court 
Milpitas, CA 95035 
(408) 945-1323 FAX: (408) 945-9305 
Pat Mayer 

ELASTOMERIC TECHNOLOGIES, INC. 
2940 Turnpike Dr. 
Hatboro, PA 19040 
(215) 672-0787 
Rob Weber, 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. 
35315 Santiago Street 
Fremont, CA 94536-4547 
(510) 790-0537 FAX: (510) 790-1889 
Joe Balaty 
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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 COM 
5325 Cangas Drive 
Agoura, CA 91301 
(818) 991-1940 FAX: (818) 991-1949 
Bob Borden 

ELECTRO IMPULSE LABORATORY, INC. 
1805 Corlies Ave, PO Box 278 
Neptune, NJ 07754-0278 
(908) 776-5800 FAX: (908) 776-6793 
Mark Rubin 

ELECTRO RENT CORPORATION 
6060 Sepulveda Blvd. 
Van Nuys, CA 91411-2501 
(818) 787-2100 FAX: (818) 786-4355 
Karen VonGunten 

ELECTRO SERVICE CORPJINCHCAPE TESTING 
SERVICES 
2 Davis Drive, PO Box 128 
Belmont, CA 94002 
(415) 592-51 11 FAX: (415) 592-6052 
Betty Chin 

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 

ELECTRO-MECHANICS CO. (EMCO) 
PO Box 1546 
Austin, TX 78767 
(800) 253-3761 FAX: (512) 835-4729 
Dave Cook 

ELECTRO-METRICS, INC. 
100 Church St. 
Amsterdam, NY 12010 
(518) 843-2600 FAX: (518) 843-2812 
Valerie Zabo 

ELECTROMAGNETIC ENERGY POLICY 
ALLIANCE 
1255 23rd St. NW 
Suite 850 
Washington, DC 20037-1174 
(202) 452-1070 FAX: (202) 833-3636 
Dinah D. McElfresh 

ELECTRONIC CONCEPTS, INC. 
526 Industrial Way West 
Eatontown, NJ 07724 
(908) 542-7880 FAX: (908) 542-0524 
Ernest Rondeau 

ELECTRONIC RESEARCH CO. 
7618WeddSt. 
Overland Park, KS 66204 
(913) 631-6700 FAX: (913) 631-7849 
Charles Ditzler 

ELECTROSWITCH CORP. 
180 King Ave. 
Weymouth, MA 02188 
(617) 335-5200 
W. Mello 

ELGIN ELECTRONICS 
5533 New Perry Hwy. 
Erie, PA 0- 16509 
(814) 864-4921 FAX: (814) 864-1260 
Connie Wilmire 

ELISRA ELECTRONIC SYSTEMS LTD. 
48 Mivtza Kadesh St 
Bene Beraq 51203, Israel 
972 3 7545655 FAX: 972 3 7545299 
Dror Shlomo 

EM RESEARCH ENGINEERING. INC. 
PO Box 1247 
2705 Highway 40 #301 
Verdi, NV 89439 
(702) 345-2411 FAX: (702) 345-1030 
Matthew Eiting 

EMACO PRODUCT SERVICE 
7562 Trade Street 
San Diego, CA 92121 
(800) 472-7999 

EMC CONSULTING 
2716 N. Estrella 
Tucson, AZ 85705 
(602) 792-9491 FAX: (602) 792-2682 
Roger Southwick 

EMC SERVICES INC. 
PO Box 2504 
Huntsville, AL 35804-2504 
(205)461-0241 
Mark Nave 

EMC TECHNOLOGY, INC. 
1971 Old Cuthbert Rd. 
Cherry Hill, NJ 08034 
(609) 429-7800 FAX: (609) 429-6814 
Peter Semitschew 

EMCC 
Moggast 72-74 
D-91320 Ebermannstadt, Germany 
FAX: (49)9194-8125 
Dr. Werner Rasek 

EMCI 
6955 Camino Degrazia 
San Diego, CA 921 11 
(619) 565-4833 FAX: (619) 565-7102 
Gerald C. Page 

EMCI EAST 
1004 Samplers Way 
Potomac, MD 20854 

EMCO HIGH VOLTAGE 
11126 Ridge Rd. 
Sutter Creek, CA 92685 
(209) 223-3626 FAX: (209) 223-2779 
Jennifer Jackson 

EMERSON & CUMING/CHOMERICS 
77 Dragon Court 
Woburn, MA 01888 
(617) 935-4850 FAX: (617) 933-4318 
J. O'Brien 

EMF SYSTEMS INC. 
121 Science Park 
State College, PA 16803 
(814) 237-5738 FAX: (814) 237-7876 
John Chernega, Joan Chernega 

EMHISER MICRO-TECH 
1777 Saratoga Avenue, #205 
San Jose, CA 95129 
(408) 446-3582 FAX: (408) 446-3584 

EMHISER RESEARCH INC. 
2705 Old Highway 40 West 
PO Box 189 
Verdi, NV 89439 
(702) 345-2705 FAX: (702) 345-2484 
Lloyd Lautzenhiser 

EMI FILTER CO. 
9075 A 130th Ave. N. 
Largo, FL 34643 
(813) 585-7990 (800) 323-7990 
FAX: (813) 586-5138 
Larry Nordquist 

EMINETICS 
PO Box 330 
LaMesa, CA 91944-0330 
(619) 575-1500 FAX: (619) 575-2512 
Fred Nagel 

EMISSION CONTROL LTD. 
PO Box 797 W53N550 Highland Dr. 
Cedarburg, Wl 53012 
(414) 375-4775 FAX: (414) 375-4798 
Mary Schuman 

ENGELHARD CORPORATION 
101 Wood Avenue 
Iselin, NJ 08830 
(908) 205-5000 FAX: (908) 205-671 1 
Product Information 

ENI 
100 Highpower Rd. 
Rochester, NY 14623 
(716) 292-7440 FAX: (716) 427-7839 
Edward L. Maier 

ENON MICROWAVE INC. 
422 A Boston St. 
Topsfield, MA 01983 
FAX: (508) 887-2341 
J.A. Ward 

ENTHONE INC. 
PO Box 1980 
New Haven, CT 06508 
(203) 934-8611 FAX: (203) 937-1680 
Richard Brander 

ENVIRONMENTAL TECHNOLOGY INC. 
1302 High St. 
South Bend, IN 46601 
(219) 233-1202 (800) 234-4239 
FAX: (219) 233-2152 
Ron Witchie 

EON INSTRUMENTATION, INC. 
15531 Cabrito Rd. 
Van Nuys, CA 91406 
(818) 781-2185 FAX: (818) 781-3116 
Randall Leonard 

EPITRONICS CORP. 
21002 N. 19thAve., Ste. 5 
Phoenix, AZ 85027 
(602) 581-3663 FAX: (602) 581-3415 
Rebecaa J. Mills/Kathy von Burg 
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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 (800) 227-2201 
FAX: (508) 663-9782 
Ann Delmarsh 

EPSILON LAMBDA ELECTRONICS CORP. 
427 Stevens St. 
Geneva, IL 60134 
(708) 232-9611 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 

ERBTEC ENGINEERING INC. 
2760 29th Street, Suite 100 
Boulder, CO 80301 
(303) 447-8750 FAX: (303) 442-7960 
Carey Fuller, Julie Marino 

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 

ETSI 
PO Box 1776 
Rosenburg, TX 77471 
(713) 341-9195 FAX: (713) 239-7446 
David Wilstead 

EUROTEST LABORATORIES LTD. 
PO 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 FAX: (408) 943-8245 

EXEMPLAR 
1184 Fairford Way 
San Jose, CA 95129 
(408) 253-4309 
Jim Fuchs 

EXIMIN TRADING CO., INC. 
350 Fifth Avenue, Suite 1925 
New York, NY 10118 
(212) 947-7077 FAX: (212) 947-7085 
Herz Hirschberg 

EZ FORM CABLE CORPORATION 
315 Peck Street, #24 
New Haven, CT 06513 
(203) 785-8215 FAX: (203) 785-0466 
Frank Volpe 

F 
FSY 

MICROWAVE 
Inc. 

High Performance RF 
& Microwave Filters 
and Multiplexers 

(301)294-8950 
Fax: (301)294-3007 

FSY MICROWAVE INC. 
1055 First St. 
Rockville, MD 20850 
(301) 294-8950 FAX: (301) 294-3007 
Bill Forrestel 

FAIR-RITE PRODUCTS CORP. 
PO Box J, 1 Commercial Row 
Wallkill, NY 12589 
(914) 895-2055 FAX: (914) 895-2629 
Bruce G. Tolen 

FARADAY TECHNOLOGY LTD. 
Croft Road Industrial Estate 
Newcastle, Staffordshire, England ST5 0QZ 
(44) 782 661501 FAX: (44) 782 630101 
Callum Craig 

FDK AMERICA, INC. 
3099 North First Street 
San Jose, CA 95134 
(408) 456-7975 FAX: (408) 435-7478 
Eddie Lee 

FEI MICROWAVE 
55 Charles Lindbergh Blvd. 
Mitchel Field, NY 11553 
(516) 794-4500 FAX: (516) 794-1434 
Joe Lee 

FERRETEC, INC. 
3342 Gateway Blvd. 
Fremont, CA 94538-6525 
(510) 226-1216 FAX: (510) 651-8771 
Larry Earl 

FERRISHIELD, INC. 
350 Fifth Ave., Ste. 7505 
New York, NY 10118-7591 
(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 
PO Box 8305, 3130 W. 22nd St. 
Erie, PA 16505 
(814) 838-2520 FAX: (814) 838-7584 
Bill Laneve 

FERRONICS INC. 
45 O'Connor Rd. 
Fairport, NY 14450 
(716) 388-1020 FAX: (716) 388-0036 
Sam Reeder 

FG ENGINEERING CO. 
Box 476 
Fredonia, AZ 86022 
(602) 643-7375 
Fred Griswold 

FILCOIL CO., INC. 
409 Railroad Avenue 
Westbury, NY 11590 
(516) 333-8444 FAX: (516) 228-9064 
Richard Michelson 

FILTER CONCEPTS INC. 
2624 S. Rousselle St. 
Santa Ana, CA 92707 
(714) 545-7003 FAX: (714) 545-4607 
Les Edelberg 

FILTRON CO. INC. 
100 Pine Aire Drive 
Bay Shore, NY 11706-1107 
(516) 752-1144 FAX: (516) 752-0905 
R. Michelson 

FILTRONETICS 
6010 Parretta Drive 
Kansas City, MO 64120 
(816) 231-7375 FAX: (816) 241-0368 
Danny Kelly 

FIRST SOURCE INC. 
3190 S. Bascom Avenue, Suite 155 
San Jose, CA 95124 
(408) 371-1470 FAX: (408) 371-6554 
Kimberly Johnson 

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. 
PO Box 999 
Horsham, PA 19044 
(215)674-5100 
Rick Hartman 
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FLEXCO MICROWAVE, INC. 
PO Box 174 Karrville Rd. 
Port Murray, NJ 07865 
(908) 689-3020 FAX: (908) 689-6851 
A. Jones X237/M. Brewster 

FLORIDA RF LABS, INC. 
PO Box 2643 
Stuart, FL 34995 
(407) 286-9300 (800) 544-5594 
FAX: (407) 283-5286 
Gerald Fenex 

FOCUS MICROWAVES INC. 
277 Lakeshore Rd. 
Point-Claire, Quebec. Canada H9S 4L2 
FAX: (514) 630-7466 
Imme Fichtner 

FOTEC, INC. 
529 Main St./Schrafft Center 
Boston, MA 02129 
(617) 241-7810 (800) 537-8254 
FAX: (617) 241-8616 
William B. “Bill” Pierce 

FOTOFABRICATION CORP. 
3758 Belmont 
Chicago, IL 60618 
(312) 463-6211 FAX: (312) 463-3387 
Barry Siegel 

Please call customer service for: 
• Complete Catalog • Quotes 
• Application notes • Samples 

Fox Electronics, Inc. 
5570 Enterprise Parkway 
Fort Meyers, FL 33905 

Tel (813)693-0099 • Fax (813)693-1554 

FOX ELECTRONICS 
5570 Enterprise Parkway 
Fort Myers, FL 33905 
(813) 693-0099 FAX: (813) 693-1554 
Vivian Lee 

FREQUENCY AND TIME SYSTEMS, INC. 
34 Tozer Rd. 
Beverly, MA 01915-5510 
(508) 927-8220 FAX: (508) 927-4099 
Jim Hungerford 

FREQUENCY ELECTRONICS 
55 Charles Lindburg Blvd. 
Mitchellfield, NY 11553 
(516) 794-4500 FAX: (516) 794-4340 
Gene Kushner 

FREQUENCY MANAGEMENT 
15302 Bolsa Chica Street 
Huntington Beach, CA 92649 
(714) 892-3234 (800) 800-9825 
FAX: (714) 890-1832 
Kelly Holloway 

FREQUENCY PRODUCTS, INC. 
3475 M. Edison Way 
Menlo Park, CA 94025 
(415) 364-0600 FAX: (415) 364-2053 
John Stover 

FREQUENCY SOURCES, INC. 
16 Maple Rd. 
Chelmsford, MA 01824 
(508) 256-4113 FAX: (508) 256-8920 
Walter Soble 

FROST & SULLIVAN/MARKET INTELLIGENCE 
2525 Charleston Road 
Mountain View, CA 94043 
(415) 961-9000 FAX: (415) 961-5042 
Amy Amell 

FTS/AUSTRON 
PO Box 14766 
Austin, TX 78761-4766 
(512) 251-2341 FAX: (512) 351-9685 
Ron Chapin 

FUJITSU COMPOUND SEMICONDUCTOR, INC. 
50 Rio Robles 
San Jose, CA 95134-1806 
(408) 922-9550 FAX: (408) 428-91 11 
Neil Corpron 

FUJITSU MICROELECTRONICS, 
SEMICONDUCTOR DIVISION 
3545 N. First St. 
San Jose, CA 95134-9030 
(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 FAX: (805) 987-5062 
Bill Weaver 

G.C. ELECTRONICS CO. 
1801 Morgan St. 
Rockford, IL 61102 
(815) 968-9661 FAX: (815) 968-9731 
Jeff Champion 

GAMBATTE DIGITAL WIRELESS 
1442 Tullie Road, NE 
Atlanta, GA 30329 
(404) 325-4843 FAX: (404) 315-6809 
Robert M. Gemmell 

GAMMA-F CORP. 
3111 Fujita 
Torrance, CA 90505 
(310) 539-6704 FAX: (310) 539-7463 
Manfred Stupnik, Gary Peale 

GARMIN INTERNATIONAL 
11206 Thompson Ave. 
Lenexa, KS 66219 
(913) 599-1515 FAX: (913) 599-2103 
Jon Cassat 

GE COMPANY, GE SILICONES 
260 Hudson River Rd. 
Waterlord, NY 12188 
(800) 255-8886 

GE RENTAL/LEASE 
6875 Jimmy Carter Blvd., Ste. 3500 
Norcross, GA 30071 
(800) GE-RENTS FAX: (404) 246-6460 

GEC-MARCONI MATERIALS 
TECHNOLOGY, LTD. 
9630 Ridgehaven Ct. 
San Diego, CA 92123 
(619) 571-7715 FAX: (619) 278-0905 
Brad Coleman 

GEMTRONIC ENGINEERING LIMITED 
210-39 Robertson Road 
Nepean, Ontario, Canada K2H 8R2 
(613) 726-0236 FAX: (613) 726-0433 
Hedley Dykes 

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 
(602) 968-3101 FAX: (602) 966-6396 
Kevin Daugherty 

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 ELECTRONICS 
1230 South Lewis Street 
Anaheim, CA 92805 
(714) 563-4300 FAX: (714) 563-4355 
Doug Chapman, Tom Hudson 

GENNUM CORPORATION 
PO Box 489, Stn A 
Burlington, Ontario, Canada L7R 3Y3 
(416) 632-2996 FAX: (416) 632-2055 
Ken Smith 

GENSTAR RENTALS 
3333 Earhart Drive, Suite 150 
Carrollton, TX 75006 
(800) 422-3300 FAX: (214) 386-7789 
Marketing Communications Manager 

GETTYSBURG TRANSFORMER CORP. 
1380 Old Harrisburg Road. 
PO Box 4356 
Gettysburg, PA 17325 
(717) 334-2191 FAX: (717) 334-4961 
Charles Ritter 

GIGA-TRONICS, INC. 
2495 Estand Way 
Pleasant Hill, CA 94523 
(510) 602-5015 FAX: (510) 680-7736 
Paul Edwards 
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GIGA-TRONICS, POWER MEASUREMENTS DIV. 
488 Tasman Dr. 
Sunnyvale, CA 94089 
(408) 734-5780 FAX: (408) 747-1265 
Dean Armann 

GILBERT ENGINEERING 
PO Box 23189 
Phoenix, AZ 85283 
(602) 245-1050 FAX: (602) 931-0684 
Charly Button 

GILTRON INC. 
PO Box 187/104 Adams St. 
Medfield, MA 02052 
(508) 359-4310 FAX: (508) 359-4317 
Fred Pittman 

GLASSEAL PRODUCTS, INC. 
485 Oberlin Ave. 
Lakewood, NJ 08701 
(908) 370-9100 FAX: (908) 370-7107 
Dean Inman 

GLASTEEL INDUSTRIAL LAMINATES 
PO Box 910 
Collierville, TN 38027 
(901) 853-5070 FAX: (901) 853-8664 
Curt Zimmerman 

GLOBAL KITTING 
PO Box 1757 
Roseburg, OR 97470 
(503) 672-8737 
Ulrich Wettstein 

GLOBAL SPECIALTIES 
70 Fulton Terrace, PO Box 1942 
New Haven, CT 06509 
(203) 466-6103 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 

GRAYCHIP 
2314 Ramona Street 
Palo Alto, CA 94301 
(415) 323-2955 FAX: (415) 323-0206 
Joe Gray 

GRAYHILL INC. 
561 Hillgrove Ave., PO Box 10373 
LaGrange, IL 60525 
(708) 354-1040 FAX: (708) 354-2820 
Dick Neumann 

GRE AMERICA INC. 
425 Harbor Blvd. 
Belmont, CA 94002 
(415) 591-1400 (800) 233-5973 
FAX: (415)591-2001 
John Mayeda 

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, Tracy Martin 

GROUP J INC. 
19730 Ventura Blvd., Ste.25 
Woodland Hills, CA 91364 
(818) 347-5505 FAX: (818) 347-6286 
Dick Jaffe 

GUIDE TECHNOLOGY CORP. 
1940 Fallen Leaf Lane 
Los Altos, CA 94024 
(800) 288-4843 FAX: (408) 376-0493 
Lewis Masters 

H 
H & H TECHNOLOGIES, INC. 
281 Knickerbocker Ave. 
Bohemia, NY 11716 
(516) 567-3526 FAX: (516) 567-3541 
Henry Kleitsch 

HAMILTON TECHNICAL SERVICES 
195 Woodbury Street 
S. Hamilton, MA 01982 
(508) 468-3703 
William Riley 

HAMLIN INC. 
612 E. Lake Street 
Lake Mills, Wl 53551-1798 
(414) 648-3000 FAX: (414) 648-3001 
Michael Bucher 

HARBOUR INDUSTRIES, INC. 
PO Box 188 Rte. 7 
Shelburne, VT 05482 
(802) 985-331 1 FAX: (802) 985-9534 
John Palasciano 

HARMON ELECTRONICS, INC. 
515 N. Main St. 
Warrensburg, MO 64093 
(816) 747-2236 FAX: (816) 742-2238 
Serena Pollack 

HARRIS CORP. FARINON COMPONENTS 
OPERATION 
1691 Bayport 
San Carlos, CA 94070 
(415) 594-3600 FAX: (415) 594-3120 
Chuck Salsberry 

HARRIS MICROWAVE SEMICONDUCTOR 
1530 McCarthy Blvd. 
Milpitas, CA 95035 
(408) 433-2222 FAX: (408) 432-3268 
Shelly Hecker, James J. Klug 

HARRIS RF COMMUNICATIONS 
1680 University Ave. 
Rochester, NY 14610-9983 
(716) 244-5830 FAX: (716) 244-2917 
John Cicotta 

HARRIS SEMICONDUCTOR 
PO 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 

HAZELTINE CORP. 
450 E. Pulaski Rd. 
Greenlawn, NY 11740 
(516) 262-2082 FAX: (516) 262-8053 
Paul Schubert 

HD COMMUNICATIONS 
20 Peachtree Court 
Holbrook, NY 11741 
(516) 588-3877 FAX: (516) 588-3879 
Don Davis, Mark Hersly 

HDS, INC. 
12310 Pinecrest Rd. 
Reston, VA 22091 
(703) 620-6200 FAX: (703) 620-3169 
Sales 

HELIX/HITEMP CABLES INC. 
9 Forge Park 
Franklin, MA 02038 
(508) 570-1200 FAX: (508) 541-8951 
Steve Adams 

HELPER INSTRUMENTS CO. 
131 Tomahawk Dr. 
Indian Harbour Beach, FL 32937 
(407) 777-1440 (800) 327-9308 
FAX: (407) 777-1447 

HENRY RADIO INC. 
2050 S. Bundy Dr. 
Los Angeles, CA 90025 
(310) 820-1234 (800) 877-7979 
FAX: (310) 826-7790 
Ted Shannon 

HERMETIC DEVICES INC. 
3150 Pullman 
Costa Mesa, CA 92626 
(714) 557-9933 FAX: (714) 557-0322 
Robert Soberman 

HEROTEK INC. 
222 N. Wolfe Road 
Sunnyvale, CA 94086 
(408) 730-1702 FAX: (408) 730-4015 
Patrick Lau 

HEWLETT-PACKARD CO. 
Direct Marketing Organization 
PO Box 58059, MS51L-SJ 
Santa Clara, CA 95051 -8059 
(800) 452-4844 

HEXACON ELECTRIC CO. 
161 W. Clay Ave. 
Roselle Park, NJ 07204 
(908) 245-6200 FAX: (908) 245-6176 
Sue Johnson 

HI-FREQUENCY DYNAMICS 
3150 Pullman Street 
Costa Mesa, CA 92626 
(714) 557-7983 FAX: (714) 557-0322 
Annette Bowman 

Hl-Q CRYSTALS DIV. 
31 1 N. Lindenwood Dr. 
Olathe, KS 66062 
(913) 764-6400 FAX: (913) 764-6409 
Abdul Ghafoor 

HIGH ENERGY CORP. 
Lower Valley Rd. 
PO Box 308 
Parkesburg, PA 19365 
(215) 593-2800 (800) 732-5405 
FAX: (215) 593-2985 
Joe Quinn 
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HIGH VOLTAGE COMPONENTS, INC. 
7137 Sycamore Drive 
PO Box 223 
Cedarburg, Wl 53012 
(414) 375-0172 FAX: (414) 375-0173 
Ron Nielsen 

HITTITE MICROWAVE CORP. 
21 Cabot Road 
Woburn, MA 01801 
(617) 933-7267 FAX: (617) 932-8903 
Frank Paik 

HOBART TAFA TECHNOLOGIES, INC. 
146 Pembroke Road 
Concord. NH 03301 
(603) 224-9585 FAX: (603) 225-4342 
Robert Unger 

HOFFMAN ENGINEERING CO. 
900 Ehlen Dr. 
Anoka, MN 55303-7504 
(612) 421-2240 FAX: (612) 422-2600 
Mike Dwyer 

HOKURIKU USA LTD. 
117 Jetplex Circle 
Suite C-1 
Madison, AL 35758 
(205) 772-9620 FAX: (205) 772-3475 
Scott Wilhelm 

HOLADAY INDUSTRIES, INC. 
14825 Martin Dr. 
Eden Prairie. MN 55344 
(612) 934-4920 FAX: (612) 934-3604 
Burton Gran, David Baron 

HOWELL LABORATORIES, INC. 
108 Harrison Road 
Bridgton, ME 04009 
(207) 64-33271 FAX: (207) 647-8273 
Charles Peabody 

HUBER + SUHNER AG 
CH-9100 Herisau 
Switzerland, ZS1HE 
(71) 534111 FAX: (71) 534449 
Marketing Director 

HUBER + SUHNER INC. 
One Allen Martin Drive - PO Box 400 
Essex, VT 05451 
(802) 878-0555 FAX: (802) 878-9880 
Arpad Takacs 

HY-Q INTERNATIONAL (USA) 
1438 Cox Ave. 
Erlanger, KY 41018 
(606) 283-5000 FAX: (606) 283-0883 
Pam Deshler 

HYBRID-TEK, INC. 
Rt. 526 Millstone Rd. 
Clarksburg, NJ 08510 
(609) 259-3355 FAX: (609) 259-3539 
Albert E. Arbuckle 

HYBRIDS INTERNATIONAL, LTD. 
311 N. Lindenwood Dr. 
Olathe. KS 66062 
(913) 764-6400 FAX: (913) 764-6409 
Abdul Ghafoor 

HYPRES INC. 
175 Clearbrook Road 
Elmsford, NY 10523 
(914) 592-1190 FAX: (914) 347-2239 
Ned Stebbins 

HYTEK MICROSYSTEMS INC. 
400 Hot Springs Road 
Carson City, NV 89706 
(702) 883-0820 FAX: (702) 883-0827 
Lisa Hersey 

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 C INC. 
PO Box 1860 
Boone, NC 28607 
(704) 264-8861 FAX: (704) 264-8865 
Lowell Cooke 

I T S ELECTRONICS INC. 
200 Edgeley Blvd. Unit 24 
Concord. Ontario, Canada L4K 3Y8 
(416) 660-0405 FAX: (416) 660-0406 
Brian Dell 

IBEX GROUP INC. 
5 Columbia Road 
Somerville, NJ 08876 
(908) 722-8085 FAX: (908) 722-5461 
David Seabury 

* IFR SYSTEMS, INC. 

THE VALUE LEADER IN RF AND 
MICROWAVE TEST EQUIPMENT 
AN930 Microwave Analyzer 
A-8000 Spectrum Analyzer 
A-7550 Spectrum Analyzer 
COM-120A Service Monitor 
FM/AM-1600S Service Monitor 
FM/AM-1600CSA TDMA Analyzer 
FM/AM-1500 Service Monitor 
FM/AM-1200S Service Monitor 
FM/AM-500A Service Monitor 

IFR SYSTEMS, INC. 
10200 W. York St. 
Wichita, KS 67215 
(316) 522-4981 FAX: (316) 522-1360 
Tom Dideum 

IKOS SYSTEMS INC. 
19050 Pruneridge Road 
Cupertino, CA 95014 
(408) 255-4567 FAX: (408) 366-8699 
Patty Kurd! 

ILLINOIS CAPACITOR INC. 
3757 W. Touhy 
Lincolnwood, IL 60645 
(708) 675-1760 FAX: (708) 673-2850 
Al Cooper 

IMPELLIMAX 
375 West Hollis Street 
Nashua, NH 03060 
(603) 886-9569 FAX: (603) 886-4901 
Phil Cassista 

INGSOFT LIMITED 
213 Dunview Ave. 
Willowdale, Ontario, Canada M2N 4H9 
(416) 730-9611 FAX: (416) 733-3884 
Zelko Jagaric 

INJECTORALL ELECTRONICS 
110 Keyland Ct. 
Bohemia, NY 11716-2620 
(516) 563-3388 FAX: (516) 563-3389 
Milton Friedman 

INLINE COMPONENTS, INC. 
Box 19553-113 
Irvine, CA 92713 
(714) 720-8159 FAX: (714) 720-8159 
Wes Olson 

INMAC 
2465 Augustine Dr. 
Santa Clara, CA 95052 
(408) 727-1970 FAX: (408) 727-4131 
Sue Specker 

INMARK CORPORATION 
4 Byington Place 
Norwalk, CT 06850 
(203) 866-8474 FAX: (203) 866-0918 
Kim Saveli, Jacquelyn E. Nette 

INMET CORP. 
300 Dino Dr. 
Ann Arbor, Ml 48103 
(313) 426-5553 FAX: (313) 426-5557 
Egon Seitter 

INNOVATION FIRST 
115 S. East Street 
Mason, OH 45040 
(513) 459-7070 FAX: (513) 459-7070 
Dale Teets 

INNOVATIVE FREQUENCY CONTROL 
PRODUCTS, INC. 
PO Box 300 
Plainfield, PA 17081 
(717) 258-5425 FAX: (717) 258-5840 
David E. Smith, John Kent 

INNOWAVE 
15555 Concord Cir. 
Morgan Hill, CA 95037 
(408) 779-1529 FAX: (408) 779-1501 
Robert G. Barbaria 

INSTRUMENT ENGINES 
See MORROW TECHNOLOGIES CORP. 

INSTRUMENT RESEARCH COMPANY 
PO Box 2729 
Columbia, MD 21045 
(410) 740-3411 (800) 926-4726 
FAX: (410) 740-2928 
Kathy Dickenson 

INSTRUMENT SPECIALTIES CO., INC. 
PO 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, NY 11779 
(516) 467-8400 FAX: (516) 467-8558 
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INSULATED WIRE INC. 
2065 Smithtown Ave. 
Ronkonkoma, NY 11779 
(516)981-7424 
JoAnn Crane 

INTA 
2281 Calle de Luna 
Santa Clara, CA 95054 
(408) 748-9955 FAX: (408) 727-3027 
Randall Souza 

INTECH 
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 

INTELLON CORPORATION 
5100 W. Silver Springs Blvd. 
Ocala, FL 34482 
(904) 237-7416 FAX: (904) 237-7616 
Marketing Manager 

INTER-CONTINENTAL MICROWAVE 
1515 Wyatt Drive 
Santa Clara, CA 95054 
(408) 727-1596 FAX: (408) 727-0105 
David Martell 

INTER-LOGIC SYSTEMS 
12708 Hoover Street 
Garden Grove, CA 92641 
(714) 891-4456 FAX: (714) 894-6668 
John Logan 

INTERAD LTD. 
7808 Cessna Ave. 
Gaithersburg, MD 20879 
(301) 948-1626 FAX: (301) 977-7559 
Mary Johnson 

INTERFERENCE CONTROL TECHNOLOGIES, 
INC. 
PO Box D 
Gainesville, VA 22065 
(703) 347-0030 FAX: (703) 347-5813 
Sherryl Kirkpatrick 

INTERMARK (USA) INC. 
One Penn Plaza, Suite 4526 
New York, NY 10119-0001 
(212) 629-3620 
Mihaela Mihai 

INTERNATIONAL COMPLIANCE CORP. 
1911 E. Jeter Road 
Argyle, TX 76226-9401 
(817) 491-3696 FAX: (817) 491-3699 
Kurt B. Fischer 

Crystals 
Oscillators 

TCXO « VCXO 

□BDülII 
International Crystal Manufacturing Co. 

INTERNATIONAL CRYSTAL MANUFACTURING 
CO., INC. 
PO Box 26330 
Oklahoma City, OK 73126-0330 
(800) 725-1426 FAX: (800) 322-9426 
Michael Eastman 

INTERNATIONAL MANUFACTURING SERVICES, 
INC. (IMS) 
50 Schoolhouse Ln. 
Portsmouth, RI 02871-2418 
(401) 683-9700 FAX: (401) 683-5571 
Nils Attemann 

INTERNATIONAL MICROCIRCUITS, INC. 
525 Los Coches St. 
Milipitas, CA 95035 
(408) 263-6300 FAX: (408) 263-6571 
Greg Krasick 

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 1070 
San Pedro, CA 90731 
(310) 833-0710 FAX: (310) 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 

IPT CORPORATION 
1096 East Meadow Circle 
Palo Alto, CA 94303 
(415) 494-7500 (800) 944-5468 
FAX: (415) 494-2758 
Richard J. Lee 

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) 746-01 14 FAX: (408) 730-4674 
Joe Bianco 

ISOTEMP RESEARCH, INC. 
PO Box 3389 
Charlottesville, VA 22903 
(804) 295-3101 FAX: (804) 977-1849 
Andrew D. Bell 

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. Youngstrom 

ITT COMPONENTS 
18 Technology Drive 
Irvine, CA 92718 
(714) 727-3001 FAX: (714) 727-2109 
James Harrison 

ITT DEFENSE & ELECTRONICS, GALLIUM AR¬ 
SENIDE TECHNOLOGY CENTER 
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) 469-2900 FAX: (714) 629-3317 
Thomas Barber 

ITW SWITCHES 
6615 W. Irving Park Rd. 
Chicago, IL 60634 
(312) 282-4040 FAX: (312) 545-4450 
Chauncey Dewey 

IWATSU AMERICA, INC. 
430 Commerce Blvd. 
Carlstadt, NJ 07072 
(201) 935-5220 FAX: (201) 935-2075 
Tatsumi Suzuki 

J.W. MILLER DIV., BELL INDUSTRIES 
306 East Alondra 
Gardena, CA 90248 
(310) 515-1720 FAX: (310) 515-1962 
F.T. Scott 

JAMES MILLEN ELECTRONICS 
PO Box 4215 
Andover, MA 01810 
(508) 975-271 1 FAX: (508) 474-8949 
Ralph Jannini 

c
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w company index 
Quartz Crystals 16kHz to 200MHz 

TTL-CMOS Oscillators 250kHz to 150 MHz 

Standard and Custom Frequencies Manufacturing Corporation 

DESIGN • PROTOTYPING 
MANUFACTURING 

EXPEDITING SERVICES 

VARIABLE CAPACITORS 

Giga-Trim® • Cera-Trim® 
Thin-Trim® • Seal-Trim® 

Air Dielectrics 
Ceramic Trimmers 

Microwave Tuning Elements 

KAJFEZ CONSULTING 
PO Box 757 
University, MS 38677 
(601) 234-4287 
Dr. Darko Kajfez 

KALMUS ENGINEERING INC. 
21820 87th S.E. 
Woodinville, WA 98072 
(206) 485-9000 (800) 344-3341 
FAX: (206) 486-9657 
Jeannie Olson 

KAMAN 
Flexible solutions to rigid problems 

JAN CRYSTALS 
PO Box 60017 
Fort Myers, FL 33906 
(813) 936-2397 FAX: (813) 936-3750 
Kim Whan 

JCA TECHNOLOGY INC. 
3529 Old Conejo Rd., Ste. 118 
Newbury Park, CA 91320 
(805) 498-6794 FAX: (805) 499-2402 
Kelly Polk 

JDV ENGINEERING CO. 
2-05 Banta Place 
Fairlawn, NJ 07410 
(201) 796-1720 FAX: (201 ) 796-9399 
Eva Dvorak 

JEF CONSULTANT, INC. 
8501 Beck Road 
Building 2227 
Belleville, Ml 481 11 
(313) 482-5505 FAX: (313) 482-0155 
Alan Miller 

JETTRON PRODUCTS, INC. 
56 Rte. 10, PO 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 
Mark Burton 

JHP INDUSTRIAL 
405 W. Taylor Street 
Syracuse, NY 13202 
(315) 422-0050 FAX: (315) 422-3331 
Emmanuel Henderson, Jr. 

JMK, INC. 
15 Caldwell Dr. 
Amherst, NH 03031 
(603) 886-4100 FAX: (603) 886-4115 
Donna Dickenson 

JOAQUIN MFG. CORP. 
6900 Elm Dr. 
Commerce City, CO 80022 
(303) 286-7060 
D. Bargas 

JOHANSON DIELECTRICS INC. 
15191 Bledsoe Street 
Sylmar, CA 91342 
(818) 364-9800 FAX: (818) 364-6100 
Joe Elias 

JOHANSON MANUFACTURING CORP. 
Rockaway Valley Rd. . „ 
Boonton, NJ 07005 /ISA I 
(201)334-2676 ? h-
Nancy Johanson 

JOHN FLUKE MFG. CO. INC. 
PO Box 9090 
Everett, WA 98206-9090 
(800) 443-5853 FAX: (206) 356-5116 
Debby Coyne 

JOSEPH ELECTRONICS INC. 
8830 N. Milwaukee Ave. 
Niles, IL 60714 
(708) 297-4200 FAX: (708) 297-6923 
Chuck Armella 

JOSLYN JENNINGS CORPORATION 
970 McLaughlin Ave. 
San Jose, CA 95122 
(408) 292-4025 FAX: (408) 286-1789 
Dwane Gisi 

JPS COMMUNICATIONS, INC. 
5720M Capital Blvd, PO Box 97757 
Raleigh, NC 27604-7757 
(919) 790-1011 FAX: (919) 790-1456 
Donald Scott 

SiO2 MICROWAVE 
CABLE ASSEMBLIES 

• Frequency up to 26.5 GHz. 
• Low loss, phase stable, hi-rel. 
• MIL-T-81490, MIL-C-39012. 

• Also for cryo/extreme applications. 

KAMAN INSTRUMENTATION CORP. 
1500 Garden of the Gods Rd. 
Colorado Springs, CO 80907 
(719) 599-1779 FAX: (719) 599-1823 
Terry Dillahunty 

KAPTRON INC. 
2525 Bayshore Road 
Palo Alto, CA 94303 
(415)493-8008 FAX: (415) 493-8324 
Tracey Hebert, Eldad Matityahu 
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K 
K & L MICROWAVE, INC. 
408 Coles Circle 
Salisbury, MD 21801 
(410) 749-2424 FAX: (410) 749-5725 
Jim Price 

K C K AMERICA INCJ MITSUBISHI 
4080 Winnetka Avenue 
Rolling Meadows, IL 60008 
(708) 577-0200 FAX: (708) 577-0201 
Customer Service 

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 

KASK LABS 
2659 West Guadalupe Road 
D112 
Mesa. AZ 85202 
(602) 964-6577 
Fred Kask 

KAY 
For price list and FREE catalog 

contact: 

Kay Elemetrlcs Corp. 
12 Maple Ave., P.O. Box 2025 
Pine Brook, NJ 07058-2025 

USA 
TEL: (201)227-2000 
FAX: (201)227-7760 

KAY ELEMETRICS CORP. 
12 Maple Avenue PO Box 2025 
Pine Brook, NJ 07058-2025 
(201) 227-2000 FAX: (201 ) 227-7760 
Cathy Ditzig 
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KDI/TRIANGLE ELECTRONICS, INC. 
31 Farinella Drive 
East Hanover, NJ 07936 
(201) 884-1423 FAX: (201 ) 884-0445 
Carl Schraufnagl 

KDS AMERICA, A DAISHINKU CORPORATION 
10801 Granada Lane 
Overland Park, KS 6621 1 
(913) 491-6825 FAX: (913) 491-6812 
Brad Slatten 

KEITHLEY DATA ACQUISITION DIVISION 
440 Myles Standish Blvd. 
Tannton, MA 02780 
(508) 880-3000 FAX: (508) 880-0179 
Kate Kressmann 

KEITHLEY INSTRUMENTS. INC. 
28775 Aurora Rd. 
Cleveland, OH 44139-1891 
(216) 248-0400 FAX: (216) 248-6168 
Tom Brick 

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 

KEYSTONE METAL PRODUCTS, INC. 
271 1 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 

KIEFER ELECTRONIC DEVELOPMENT 
1727 Hawthorn Place 
Boulder, CO 80304 
(303) 444-2535 
Richard Kiefer 

KIKUSUI INTERNATIONAL CORP. 
1980 Orizaba Ave. 
Signal Hill, CA 90804 
(310) 986-1677 FAX: (310) 986-1624 
Tom Haygarth 

KILO TEC 
PO Box 10 
Oak View, CA 93022-1001 
(805) 646-9645 FAX: (805) 646-9645 
Sales 

KILOVAC CORP. 
PO Box 4422 
Santa Barbara, CA 93140-4422 
(805) 684-4560 (800) 253-4560 
FAX: (805) 684-9679 
Jackie Chunka 

KINGS ELECTRONICS CO. INC. 
40 Marbledale Rd. 
Tuckahoe, NY 10707 
(914) 793-5000 FAX: (914) 793-5092 
Ed Lagarto 

KINTRONIC LABORATORIES, INC. 

Kintronic Labs, Inc. has been a 
leading worldwide supplier of 

custom RF components and antenna 
systems for broadcast and 

communications for over 40 years. 
KTL's reputation is based on quality 

products and service. 
You may contact us at: 

P.O Box 845 o Phone:615-878-3141 
^Bristol, TN. 37621-0845 Fax: 615-878-4224 . 

KINTRONIC LABORATORIES 
PO Box 845 
Bristol, TN 37621-0845 
(615) 878-3141 FAX: (615) 878-4224 
Bill Brothers 

KIRKHILL RUBBER CO. 
300 E. Cypress 
Brea, CA 92621 
(714) 529-4901 FAX: (714) 990-5355 
K.J. Bates 

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 
Kwai Chung NT, Hong Kong 
852-4287183 FAX: 852-4891137 
Arthur Lee 

KROHN-HITE CORP. 
255 Bodwell St. 
Avon, MA 
(508) 580-1660 FAX: (508) 583-8989 
Dick Haddad, Joe Inglis 

KRYTAR 
1292 Anvillwood Court 
Sunnyvale, CA 94089 
(408) 734-5999 FAX: (408) 734-3017 
Corrine Williford 

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

Phone (407)734-9007 
Fax (407)734-9008 

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 
1985 Palomar Oaks Way 
Carlsbad, CA 92009 
(619) 929-9800 FAX: (619) 929-9899 
Dipak Kothari 

KYOCERA AMERICA, INC. 
861 1 Balboa Ave. 
San Diego, CA 92123 
(619) 576-2600 FAX: (619) 569-9412 
Allan Buck 

L 
L & M ENGINEERING SOUTH 
8939 S. Sepulveda Blvd., Ste. 104 
Los Angeles, CA 90045 
(310) 417-3044 FAX: (310) 417-3470 
Bill Heeter 

L.C.R. ELECTRONICS, INC. 
9 South Forest Avenue 
Norristown, PA 19401 
(215) 278-0840 FAX: (215) 278-0935 

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 11747-3700 
(516) 694-4200 (800) LAMBDA-4 
FAX: (516) 293-0519 
Lisa Waterman 

LANXIDE ELECTRONIC COMPONENTS 
1300 Marrows Road 
Newark, DE 19714-6077 
(302) 456-6200 FAX: (302) 456-6223 
Dan White 

LAP-TECH INC. 
230 Simpson Avenue South 
Bowmanville, Ontario, Canada L1C 2J3 
(416) 623-4101 FAX: (416) 623-3886 
Bob Parkins 

LARK ENGINEERING CO., DIV. OF BAIER & 
BAIER INC. 
27151 Calle Delgado 
San Juan Capistrano, CA 92675 
(714) 240-1233 FAX: (714) 240-7910 
Fred Baier 

LARSEN ELECTRONICS, INC. 
PO Box 1799 
Vancouver, WA 98668 
(206) 944-7551 (800) 426-1056 
FAX: (800) 525-6749 

LASER DIODE INC. 
1130 Somerset St. 
New Brunswick, NJ 08901 
(201) 249-7000 FAX: (201) 249-9165 
Karen Kinsman 

LASERTECHNICS 
1320 Flynn Rd. 
Unit B 
Camarillo, CA 93012 
(805) 389-6868 FAX: (805) 389-6866 
Steve Garcia 
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LCC INCORPORATED 
2300 Clarendon Blvd., Ste. 800 
Arlington, VA 22201 
(703) 351-6666 FAX: (703) 516-4950 
Jacquie Neville 

LCF ENTERPRISES 
651 Via Alondra 
Bldg. 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 

LEBOW CO. 
5960 Mandarin Ave. 
Goleta, CA 93117 
(805) 964-7117 FAX: (805) 964-71 17 
Sharon Roessler 

LECROY RESEARCH SYSTEMS 
700 Chestnut Ridge Rd. 
Chestnut Ridge, NY 10977-6499 
(914) 425-2000 FAX: (914) 425-8967 
Steve Montgomery 

LECTROMAGNETICS, A DIVISION OF 
LINDGREN RF ENCLOSURES 
6056 W. Jefferson Blvd. 
Los Angeles, CA 90016 
(213) 870-9383 FAX: (213) 870-0828 
Janet O'Neil 

LECTRONIC RESEARCH LABS 
1423 Ferry Ave. 
Camden, NJ 08104 
(609) 541-4200 (800) 358-8378 
FAX: (609) 541-7852 
Ray Van Orden 

LEHMAN CHAMBERS 
5800 Cumberland Highway 
Chambersburg, PA 17201 
(619) 565-4833 FAX: (619) 565-7102 
Gerald C. Page 

LEMO RF INC. 
345 Tesconi Circle 
Santa Rosa, CA 95401 
(707) 578-881 1 FAX: (707) 578-0869 
Karen Beehler 

LINDGREN R.F. ENCLOSURES INC. 
400 High Grove Blvd. 
Glendale Heights, IL 60139 
(708) 307-7200 FAX: (708) 307-7571 
William Curran, Jr. 

LINEAR TECHNOLOGY CORP. 
1630 McCarthy Blvd. 
Milpitas, CA 95035 
(408) 432-1900 FAX: (408) 434-0507 
Bob Scott 

LINEARIZER TECHNOLOGY, INC. 
1621 Old Trenton Road 
Robbinsville, NJ 08691 
(609) 443-3184 FAX: (609) 896-2653 
Dr. Allen Katz 

LINKPLUS CORPORATION 
9052 Old Annapolis Rd. 
Columbia, MD 21045 
(301) 995-1919 FAX: (301) 997-3485 
Sam Compton 

Litton 
Solid State 
3251 Olcott St., Santa Clara, CA 95054-3095 

Phone (408) 988-1845 / FAX (408) 970-9950 

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 FAX: (415) 591-5623 
Tina Monestier 

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) 273-71 11 FAX: (516)273-71 19 
K.J. Robinson 

LOCKHEED-SANDERS, INC. 
95 Canal St. NCA4-3114 
Nashua, NH 03060-0868 
(603) 885-3602 FAX: (603) 585-2919 
Richard Bossart 

LOCUS INC. 
PO Box 740 
State College, PA 16801 
(814) 466-6275 FAX: (814) 466-3341 
Ellwood E. Brem 

LOCUS, INC. 
1842 Hoffman St. 
Madison, Wl 53704 
(608) 244-0500 FAX: (608) 244-0528 
G. Linn Roth 

LODESTONE PACIFIC 
4065 E. La Palma, Bldg. G 
Anaheim, CA 92807 
(714) 630-1343 FAX: (714) 630-8480 
Richard Barden 
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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 
Sol Abrams 

LORAL MICROWAVE/WAVECOM 
9036 Winnetka Ave. 
Northridge, CA 91324 
(818) 882-3010 FAX: (818) 709-8204 
Nancy Renfrow 

LORCH ELECTRONICS DIV. OF 
VERNITRON CORP. 
2801 72nd Street No. 
St. Petersburg, FL 33710 
(813) 347-2181 FAX: (813) 347-3881 
Mark McWhorter 

LUCAS EPSCO INC. 
99 South St. 
Hopkinton, MA 01748 
(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 

O Fixed and Variable Attenuators 
(High/Medium/Low Power, Precision, 
Low Cost, Programmable & Steps) 

O PIanar Crown® & Blind Mate 
Connector Systems 

< Solid State Components \ 

800-638-2048, 301-948-3434 

LUCAS WEINSCHEL 
PO Box 6001 
Gaithersburg, MD 20884-6001 
(301) 948-3434 (800) 638-2048 
FAX: (301) 948-3625 
Geoffrey Smith 

LUCAS ZETA 
281 1 Orchard Parkway 
San Jose, CA 95134 
(408) 434-3600 FAX: (408) 433-0205 
Barbara Dominguez 

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 

1993/1 994 Directory 



LUSOL PRODUCTS 
2446 Lee Ave. 
South El Monte, CA 91733 
(818) 443-7983 FAX: (818) 443-2677 
David MacDonald 

LUXTRON 
2775 Northwestern Pkwy. 
Santa Clara, CA 95051 -0903 
(408) 727-1600 FAX: (408) 727-1677 
William Koibeck 

M 
M-PULSE MICROWAVE 
576 Charcot Ave. 
San Jose, CA 95131 
(408) 432-1480 FAX: (408) 432-3440 
Gary Coonce 

M-TRON INDUSTRIES INC. 
PO Box 630 
Yankton, SD 57078-0630 
(605) 665-9321 FAX: (605) 665-1709 
Pam Rickenbach 

M.M. NEWMAN CORP. 
PO Box 615 
Marblehead, MA 01945 
(617) 631-7100 FAX: (617) 631-8887 
Charles Loutrel 

M.S. KENNEDY CORP. 
81 70 Thompson Rd. 
Clay, NY 13041 
(315) 699-9201 
Greg Overend 

For more information, 
Contact us at 

1-800-366-2266 

M/A-COM BURLINGTON SEMICONDUCTOR 
South Avenue 
Burlington, MA 01803 
(617) 272-3100 FAX: (617) 272-8861 

M/A-COM GOVERNMENT PRODUCTS, INC. 
10713 Gilroy Rd. 
PO Box 868 
Hunt Valley, MD 21030 
(410) 771-0077 FAX: (410) 771-6025 
Fred Reynolds 

M/A-COM INC., ANTENNA AND CABLE DIVISION 
110 Haverhill Road 
Amesbury, MA 01913 
(508) 388-5210 FAX: (508) 388-9758 
Brenda Wheeler 

M/A-COM INTERCONNECT PRODUCTS 
DIVISION 
140 Fourth Avenue 
Waltham, MA 02254-9101 
(617) 890-4750 FAX: (617) 890-2381 

M/A-COM MICROELECTRONICS DIVISION 
1011 Pawtucket Blvd. 
Lowell, MA 01853-3925 
(508) 442-4801 FAX: (508) 442-4800 
Customer Service 

M/A-COM PHI, INC. 
1742 Crenshaw Blvd. 
Torrance, CA 90501 
(310) 320-6160 FAX: (310) 618-9191 
jerry Levine 

MAC TECHNOLOGIES 
31 04 Southside Bypass 
Klamath Falls, OR 97603 
(503) 883-3352 FAX: (503) 884-2752 
Maria Egbert 

MACNEAL-SCHWENDLER CORP. 
81 5 Colorado Blvd. 
Los Angeles, CA 90041 
(213) 258-9111 (800) 336-4858 
FAX: (213) 259-3838 
Kenn Morris 

MADE IT ASSOCIATES, INC. 
40 West St. 
Lunenburg, MA 01462 
(508) 582-9920 
Carol Arnold 

MADISON CABLE CORP. 
125 Goddard Memorial Dr., Box 3000 
Worcester, MA 01603 
(508) 752-7320 FAX: (508) 752-4230 
Domenic Rignanese 

MAGNECRAFT ELECTRIC CO. 
1910 Techny Rd. 
Northbrook, IL 60062 
(708) 564-8800 

MAGNETIC RADIATION LABORATORIES, INC. 
690 Hilltop Dr. 
Itasca, IL 60143 
(708) 285-0800 FAX: (708) 285-0807 
jack White 

MAGNETIC SHIELD CORP., PERFECTION 
MICA CO. 
740 N. Thomas Dr. 
Bensenville, IL 60106 
(708) 766-7800 FAX: (708) 766-2813 
Brad Friestedt 

MAGNETICS DIVISION OF SPANG & COMPANY 
PO Box 391 
Butler, PA 16003 
(412) 282-8282 FAX: (412) 282-6955 
H. Savisky 

MAGNUM MICROWAVE CORP. 
4575 Cushing Parkway 
Fremont, CA 94538 
(510) 657-9898 FAX: (510) 490-3351 
Harry Fowler 

MAIDA DEVELOPMENT CO. 
20 Libbey St. 
Hampton, VA 23663 
(804) 723-0785 FAX: (804) 722-1 194 
D. Merritt 

MALCO, MICRODOT INC., INTERCONNECT 
SYSTEMS DIV. 
201 Progress Dr. 
Montgomeryville, PA 18936 
(215) 699-5373 FAX: (215) 699-5536 
Rinaldo Minicucci 

MANAGEMENT RECRUITERS OF 
BOULDER, INC. 
1401 Walnut Street, Suite 301 
Boulder, CO 80302 
(303) 447-9900 FAX: (303) 447-9536 
Windy Bradfield 

MANHATTAN ELEC. CABLE CORP. 
Station Plaza 
Rye, NY 10580 
(914) 967-8000 FAX: (914) 967-1616 
Allan P. Marconi 

MANIX MFG„ INC. 
50 Ash Circle 
Warminster, PA 18974 
(215) 957-6565 FAX: (215) 957-6599 
Daniel D. Martin 

MARCONI INSTRUMENTS INC. 
3 Pearl Ct. 
Allendale, NJ 07401 
(201) 934-9050 FAX: (201) 934-9229 
Carl Pepple 

MARLOW ELECTRONICS LTD. 
The Stables, Potts Place 
Marlow, Bucks, United Kingdom SL7 2LY 
(628) 890552 FAX: (628) 890619 
Brian Donnelly 

MARSHALL ELECTRONICS 
PO Box 2027 
Culver City, CA 90230 
(310) 390-6608 FAX: (310) 391-8926 
Clyde Schultz 

MATANZAS ENGINEERING 
2227 Creekside Road 
Santa Rosa, CA 95405 
(707) 525-8263 FAX: (707) 525-8263 
James P. Newman 

MATEC CORP/VALPEY-FISHER CORP. 
75 South St. 
Hopkinton, MA 01748 
(508) 435-6831 FAX: (508) 435-5289 
Howard Wolk 

MATRIX CORP. 
522 Mercury Drive 
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 
Norton Alderson 

MAURY MICROWAVE CORP. 
2900 Inland Empire Blvd. 
Ontario, CA 91764 
(909) 987-4715 FAX: (909) 987-1 112 
Mariko Vidal 

MAXIM INTEGRATED PRODUCTS 
120 San Gabriel Dr. 
Sunnyvale, CA 94086 
(408) 737-7600 FAX: (408) 737-7194 
Jean McCulley 
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MAXTECH, INC. 
2820 E. College Avenue, Suite G 
State College, PA 16801 
(814) 238-2700 FAX: (814) 238-6589 
Corinne Neeper 

MAXWELL LABORATORIES, INC. 
8888 Balboa Ave. 
San Diego, CA 92123-1506 
(619) 576-7545 FAX: (619) 576-7672 
Sales Department 

MAXWELL LABORATORIES, INC., 
SIERRA DIVISION 
5200 Sigstrom Drive 
Carson City, NV 89706 
(702) 887-5700 FAX: (702) 887-5757 

MBF MICROWAVE, INC. 
Route 2, Box 252 
Hardy, AR 72542-9531 
(501) 856-2685 FAX: (501) 856-2685 
Stephen or Edward Banel 

MCCOY ELECTRONICS CO. 
see OAK FREQUENCY CONTROL GROUP 

MCDONALD ASSOCIATES 
3502 208th PI., 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 

MDF PRODUCTS INC. 
7 Johnson Dr. 
Danbury, CT 0681 1 
(203) 743-3579 FAX: (203) 744-2704 
M. Defazio 

MEDINA SOFTWARE, INC. 
PO Box 521917 
Longwood, FL 32752-1917 
(407) 260-1676 FAX: (407) 260-1676 
Carmen Medina 

MEGADYNE CORP. 
8718 Arlington Blvd. 
Fairfax, VA 22031 
(703) 280-5232 
Karen Kastner 

MENLO INDUSTRIES 
44060 Old Warm Springs Blvd. 
Fremont, CA 94538 
(510) 770-2350 FAX: (510) 659-9692 
Dana Arbaugh 

MERCURY WIRE PRODUCTS INC. 
Mercury Dr. 
Spencer, MA 01562 
(508) 885-6363 FAX: (508) 885-3316 
Richard Roy 

MERITEC 
1359 W. Jackson St, PO Box 8003 
Painesville, OH 44077 
(216) 354-3148 FAX: (216) 354-0687 
Rachel Misch 

MERIX CHEMICAL CO. 
2234 E. 75th St. 
Chicago, IL 60649 
(312) 221-8242 FAX: (312) 221-3047 
Eric Sonneman 

MERRIMAC INDUSTRIES, INC. 
41 Fairfield PI. 
W. Caldwell, NJ 07006 
(201) 575-1300 FAX: (201 ) 575-0531 
Tony Ramsden 

META-SOFTWARE 
1300 White Oaks Road 
Campbell, CA 95008 
(408) 369-5400 (800) 346-5953 
FAX: (408) 371-5638 
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 (800) 323-6858 
FAX: (708) 867-9130 
Marketing Manager 

MF ELECTRONICS CORP. 
10 Commerce Drive 
New Rochelle, NY 10801 
(914) 576-6570 FAX: (914) 576-6204 
Marty Finkelstein 

MIC TECHNOLOGY CORPORATION 
MICROWAVE CIRCUIT DIVISION 
1910 N. Firman Dr. 
Richardson, TX 75081 
(214) 680-9810 FAX: (214) 437-5135 
Brian Mitchell 

MIC TECHNOLOGY CORPORATION 
THIN FILM DIVISION 
35 Jefferson Avenue 
Pearl River, NY 10965 
(914) 735-4900 FAX: (914) 735-4931 
Arthur Rice 

MICA MICROWAVE CORP. 
7017 Realm Drive 
San Jose, CA 95119 
(408) 363-9200 FAX: (408) 363-9220 
Bea Campbell 

MICON, INC. 
31 6 East 9th St. 
Owensboro, KS 52301 
(502) 685-6294 FAX: (502) 685-6678 
Mark Stevenson 

MICRO - NOW INSTRUMENT CO. INC. 
8260 Elmwood St. PO Box 1488 
Skokie, IL 60076 
(708) 677-4700 FAX: (708) 677-0394 
Clarence Arnow 

MICRO COAX COMPONENTS, INC. 
PO Box 993 
Collegeville, PA 19426-0993 
(215) 489-3700 FAX: (215) 489-1103 
Belinda Gleghorn 

MICRO COMMUNICATIONS, INC. 
PO 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 INTERNATIONAL INC. 
PO Box 218018 
Nashville, TN 37221 
(615) 352-0700 FAX: (615) 352-0780 
Robert V. Allen 

MICRO NETWORKS CO. 
324 Clark St. 
Worcester, MA 01606-1293 
(508) 852-5400 FAX: (508) 852-8456 
Liz Marsolais 

MICRO PRECISION TECH. INC. 
12-B Manor Parkway 
Salem, NH 03079-2862 
(603) 893-7600 FAX: (603) 893-9110 
Dr. Etang Chen 

MICROAMP ELECTRONICS 
100 Park Ave., Ste. 7A 
Amityville, NY 11701 
(516) 691-4543 FAX: (516) 264-2623 
Pete Guagliano 

MICRODYNE CORP. 
491 Oak Rd. 
Ocala, FL 34472-7213 
(904) 687-4633 FAX: (904) 687-3392 
Sales Department 

MICROELECTRONICS 
1 Sharet St. 
Rishon Le Zion, Israel 75704 
972 3 961 2323 FAX: 972 3 961 2307 
Jacob Golany 

MICROELECTRONICS U.S.A. 
2750 N. 29th Ave., #316 
Hollywood, FL 33020 
(305) 925-2688 FAX: (305) 925-2889 
Philip Busch 

MICROFLECT CO., INC. 
3575 25th St. SE / PO 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 
Jerry Bleich 
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MICROMATH SCIENTIFIC SOFTWARE 
2469 E. Fort Union Blvd., #200, PO Box 2155 
Salt Lake City, UT 84121-0550 
(801) 943-0290 (800) 942-6284 
FAX: (801)943-0299 
Robin Kemker 

MICROMETALS 
1190 N. Hawk Circle 
Anaheim, CA 92807 
(714) 630-7420 FAX: (714) 630-4562 
Joseph Barbeito 

MICRON COMMUNICATIONS, INC. 
2805 East Columbia Road 
Boise, ID 83706-9698 
(208) 368-4239 FAX: (208) 368-4286 
Kae Wiemer 

MICRONETICS INC. 
26 Hampshire Dr. 
Hudson, NH 03051 
(603) 883-2900 FAX: (603) 882-8987 
Peter Gale 

MICROSIGNALS, INC. 
38-42 9th St. 
Long Island City, NY 11101 
(718) 937-7955 FAX: (718) 729-9140 
David Hughes 

MICROSIM CORPORATION 
20 Fairbanks 
Irvine, CA 92718 
(714) 770-3022 (800) 245-3022 
FAX: (714) 455-0554 
Janet A. Roberts 

MICROSOURCE INC. 
1269 Corporate Center Pkwy. 
Santa Rosa, CA 95407 
(707) 527-7010 FAX: (707) 527-7176 
Meppalli Shandas 

MICROTECH, INC. 
1420 Conchester Hwy. 
Boothwyn, PA 19061 
(215) 459-3566 FAX: (215) 358-4827 
Howard Peterson 

MICROTOOL INC. 
14430 W. 100th St. 
Lenexa, KS 66215 
Paul Rink 

MICROWAVE COMMUNICATIONS LABS 
84 N. Sussex Street 
Dover, NJ 07801 
(201) 361-4700 FAX: (201) 361-3102 
Thien Nguyen 

MICROWAVE DESIGN & MFG. (MDM) 
9601 Irondale Ave. 
Chatsworth, CA 9131 1 
(818) 700-8400 FAX: (818) 700-1938 
Dan Esau 

MICROWAVE DEVICE TECHNOLOGY 
CORPORATION 
1 Powers Street 
Lawrence, MA 01843 
(508) 688-6000 FAX: (508) 688-6620 
Murthy S. Ayyagari 

MICROWAVE DEVICES, INC. 
399 State St., PO Box 552 
Franklin, IN 46131 
(317) 736-8833 FAX: (317) 736-8833 
Ed Hudock 

MICROWAVE DIODE CORP. 
PO 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 
David L. Headley 

MICROWAVE OSCILLATOR CORP. 
1671 Dell Avenue, Suite 206 
Campbell, CA 95008 
(408) 379-7980 FAX: (408) 379-7982 
William E. Rischpater 

MICROWAVE POWER 
3350 Scott Blvd. Bldg. 28 
Santa Clara, CA 95054 
(408) 727-6666 FAX: (408) 727-2246 
Franco Sechi 

MICROWAVE PRINTED CIRCUITRY 
81 Old Ferry Rd. 
Lowell, MA 01854 
(508) 452-9061 FAX: (508) 441-0004 
Bob Deitz 

MICROWAVE RESOURCES, INC. 
PO Box 1109 
Norcross, GA 30091 
(404) 441-9193 FAX: (404) 449-8236 
Robert Garvey 

MICROWAVE SOLUTIONS INC. 
3200 Highland Ave., Ste. 3A 
National City, CA 91950 
(619) 474-6906 (800) 967-4267 
FAX: (619) 474-7003 
Edward Teyssier 

MICROWAVE TECHNOLOGY 
4268 Solar Way 
Fremont, CA 94538 
(510) 651-6700 FAX: (510) 651-2208 
Allen E. Rosenzweig 

MID-ATLANTIC RF SYSTEMS, INC. 
2310 Industry Court 
PO Box 745 
Forest Hill, MD 21050 
(410) 893-2430 FAX: (410) 838-7629 
Bob Snyder 

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 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 800 
Marietta, GA 30067 
(404) 425-9382 FAX: (404) 425-9844 
Paul Butler 

MILLIREN TECHNOLOGIES INC. 
2 New Pasture Road 
Newburyport, MA 01950 
(508) 465-6064 FAX: (508) 465-6637 
Bryan Milliren 

MILLITECH CORP. 
PO Box 109 
S. Deerfield, MA 01373 
(413) 665-8551 FAX: (413) 665-2536 
Naresh C. Deo 

MILLIVAC INSTRUMENTS, INC. 
2818 Curry Rd. PO Box 997 
Schenectady, NY 12301-0997 
(518) 355-8300 FAX: (518) 356-5161 
Jan B. Metzger 

MILLIWAVE 
6425-C Capital Ave. 
Diamond Springs, CA 95619 
(916) 642-5400 FAX: (916) 642-8002 
Jim Young 

MINARET RADIO 
2023 Gates 
Redondo Beach, CA 90278-1904 
(310)318-3156 
John Horvath 

- - - - - -

CJ Mini-Circuits 
finding new ways... 

setting higher standards 

For more Information, 

Contact! 

Phone: Fax: 

(718)934-4500 (718)332-4661 

MINI-CIRCUITS 
PO Box 350166 
Brooklyn, NY 11235-0003 
(718) 934-4500 FAX: (718) 332-4661 
Bruce Marks 

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 Druhan 

MITEC ELECTRONICS LTD. 
104 Gun Ave. 
Pte. Claire, Quebec, Canada H9R3X3 
(800) 724-391 1 FAX: (514) 694-3814 
M. Bentob, J. Robinson 
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MITEK CO. 
PO 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 Küss 

MITSUBISHI ELECTRONICS AMERICA 
1050 E. Arques Ave. 
Sunnyvale, CA 94086 
(408) 730-5900 FAX: (408) 733-1033 
Skyler Child 

MMG NORTH AMERICA 
126 Pennsylvania Ave. 
Paterson, NJ 07509 
(201) 345-8900 FAX: (201) 345-1172 
Sales 

MMIC CAD INC. 
PO Box 1568 
Beaverton, OR 97075-1568 
(503) 626-7386 
Warren Wylie 

MODULAR COMPONENTS NATIONAL, 
INC. (MCN) 
2302 Industry Court 
PO Box 453 
Forest Hill, MD 21050 
(410) 879-6553 FAX: (410) 838-7629 
Bob Snyder 

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) 979-2611 
Alan Victor 

MORGAN MATROC LTD., UNILATOR DIV. 
Vauxhall Industrial Estate 
Ruabon, Wrexham, Clwyd, 
United Kingdom LL14 6HY 
(44) 978 810456 FAX: (44) 978 824303 
R. Brown 

MORGAN MATROC, ELECTRO CERAMICS 
DIVISION 
232 Forbes Rd. 
Bedford, OH 44146-5478 
(216) 232-8600 FAX: (216) 232-8731 
Don Bacso 

MORROW TECHNOLOGIES CORP., 
INSTRUMENT ENGINES DIV. 
2210 Tall Pines Drive 
Largo, FL 34641 
(813) 531-4000 FAX: (813) 531-4026 
Sharon Turcotte 

MORTON INTERNATIONAL AUTOMOTIVE AND 
INDUSTRIALS FINISHES 
2700 E. 170th St. 
Lansing, IL 60438 
(708) 474-7000 FAX: (708) 868-7487 
M. Reggie Hom 

MOTOROLA BIPOLAR ANALOG IC'S 
2100 E. Elliot Rd. 
Tempe, AZ 85284 
(602) 897-3951 FAX: (602) 897-4193 
Claude Prosnier 

MOTOROLA CERAMIC PRODUCTS 
4800 Alameda Blvd. NE 
Albuquerque, NM 87113 
(505) 822-8801 FAX: (505) 822-8812 
Harold Jackson 

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 UDS 
5000 Bradford Drive 
Huntsville, AL 35805-1993 
FAX: (215) 430-8926 
Kathy Morelock 

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 Highway 287 N. 
Mansfield, TX 76063 
(800) 346-6873 FAX: (817) 483-0931 
Sales 

MOXNESS PRODUCTS, INC. 
1914 Indiana St. 
Racine, Wl 53405 
(414) 554-5050 FAX: (414) 554-2321 
Robert Knuevenger 

MSI ELECTRONICS, INC. 
34-32 57th St. 
Woodside, NY 11377 
(718) 672-6500 FAX: (718) 397-0972 
R. Gosnay 

MTI - SUPERIOR 
10651-B Irma Drive 
Denver, CO 80233 
(303) 280-0100 FAX: (303) 280-0069 
Bill Brenan 

l®l 

MURATA ERIE NORTH AMERICA 

Delivering Technology Worldwide“" 

Murata Erle North America 
Marketing Communications 

2200 Lark Park Drive 
Smyrna, GA 30080 
Tel: 1-800-831-9172 

MURATA ERIE NORTH AMERICA 
2200 Lake Park Dr. 
Smyrna, GA 30080 
(404) 436-1300 FAX: (404) 436-3030 
Tom Kuhl 

MWS WIRE INDUSTRIES 
31200 Cedar Valley Dr. 
Westlake Village, CA 91362 
(818) 991-8553 FAX: (818) 706-091 1 
Mike McClure 

MX-COM, INC. 
4800 Bethania Station Road 
Winston-Salem, NC 27105 
(919) 744-5050 FAX: (919) 744-5054 
Doug Thomson 

MYKROY/MYCALEX CERAMICS 
125 Clifton Blvd. 
Clifton, NJ 0701 1 
(201) 779-8866 FAX: (201) 779-2013 
Ron Markovich 

N 
N.T.T. INC./H.H. SMITH 
632 Arch Street 
Meadville, PA 16335 
(814) 724-6440 FAX: (814) 333-1912 
Donald Booth 

NAMCO CONTROLS CORP. 
7567 Tyler Blvd. 
Mentor, OH 44060-5498 
(216) 946-9900 FAX: (216) 946-1228 
R. Wovrosh 

NAPTECH 
15465 Hwy. 175, PO 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) 231-1710 
Vinod Chitkava 

NASCOR 
2128 Via Sonora 
Oceanside, CA 92054 
(619) 722-4551 FAX: (619) 433-8569 
Richard Perkins 
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NATEL ENGINEERING CO., INC. 
4550 Runway St. 
Simi Valley, CA 93063 
(805) 581-3950 FAX: (805) 584-4357 
Tom Guerriere 

NATIONAL COMMUNICATIONS 
ELECTRONICS, INC. 
10751 - 75th Street North 
Largo, FL 34647 
(813) 545-3867 FAX: (813) 545-3860 

NATIONAL ELECTRONIC INTERFERENCE 
CONTROL 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 
Canda Carr 

NATIONAL INSTRUMENTS CORP. 
6504 Bridge Point Pkwy. 
Austin, TX 78730-5039 
(512) 794-0100 FAX: (512) 794-8411 
Jerry Rodriguez 

NATIONAL MAGNETICS GROUP INC. 
1210 Win Drive 
Bethlehem, PA 18017 
(215) 867-7600 FAX: (215) 867-0200 
P.A. Oberbeck 

NATIONAL SEMICONDUCTOR 
2900 Semiconductor Drive 
PO Box 58090 
Santa Clara, CA 95052-8090 
(800) 272-9959 FAX: (817) 468-6938 

NAVAN CORPORATION 
20 West Front Street 
Media, PA 19063 
(215) 566-2420 FAX: (215) 891-0490 
Frank King 

NCI SYSTEMS. A DIVISION OF NOISE COM. INC. 
East 49 Midland Ave. 
Paramus, NJ 07652 
(201) 261-8797 FAX: (201) 261-8339 
Gary Simonyan 

NEC ELECTRONICS, INC. 
475 Ellis St. PO Box 7241 
Mountain View, CA 94039 
(415) 965-6495 FAX: (800) 729-9288 
Joany Winkler 

NEDRUD DATA SYSTEMS 
220 Versailles Drive 
Melbourne Beach, FL 32951-3434 
(407) 984-1405 FAX: (407) 984-1405 
Bradley W. Nedrud 

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 

NEOS TECHNOLOGIES INC. 
4300C Fortune Place 
West Melbourne, FL 32904 
(407) 676-9020 FAX: (407) 722-4499 
Robert Belfatto 

NEOSID (CANADA) LIMITED 
10 Vansco Road 
Toronto, Ontario, Canada M8Z 5J4 
(416) 251-2831 FAX: (416) 251-6790 
Alan S. Lloyd 

NETCOM, INC. 
3000 Commercial Avenue 
Northbrook, IL 60062 
(708) 564-5100 FAX: (708) 564-2279 
Wayne Roeder 

NEW WAVE INSTRUMENTS 
128 West 3100 N. 
Provo, UT 84604 
(801) 373-4909 
Larry Christensen 

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 (800) 874-8663 
FAX: (916) 477-8403 
Gail Clinton 

NORSAL INDUSTRIES INC. 
85D Hoffman Lane South 
Central Islip, NY 11722 
(516) 234-1200 FAX: (516) 234-1589 
Norman Spector 

NORTH HILLS ELECTRONICS, INC. 
575 Underhill Blvd. 
Syosset, NY 11791 
(516) 682-7740 FAX: (516) 682-7704 
Herb Marx 

NOVA ENGINEERING 
4747 Devitt Drive 
Cincinnati, OH 45246-1105 
(513) 860-3456 FAX: (513) 860-3535 
Paul J. Krotchen 

NOVA RF SYSTEMS INC. 
1740 Pine Valley Drive 
Vienna, VA 22182 
(703) 255-2353 
Gary Mitchell 

NOVAMET SPECIALTY PRODUCTS CORP. 
681 Lawlins Rd. 
Wyckoff, NJ 07481 
(201)891-7976 

NOVATECH INSTRUMENTS 
1530 Eastlake Ave. E., Ste. 303 
Seattle. WA 98102 
(206) 328-6902 FAX: (206) 328-6904 
Bob O’Brien 

NSI 
9050 Red Branch Road 
Columbia, MD 21045 
(410) 964-8400 FAX: (410) 964-9661 
Lisa Cox 

NTK TECHNICAL CERAMICS 
16835 W. Bernardo Dr., Ste. 209 
San Diego, CA 92127 
(619) 487-9310 FAX: (619) 485-9598 
Kay Yamasaki 

NW SILICON SPECIALISTS INC. 
15455 NW Greenbrier Pkwy, Suite 210 
Beaverton, OR 97006-5700 
(503) 645-8297 FAX: (503) 690-9396 
Paul D. Wohlfarth, Jane Thompson 

NYTRON INDUCTORS, INC. 
2295 Hoffmeyer Road 
Florence, SC 29501 
(605) 665-9301 FAX: (605) 665-1627 

O'NEILL COMMUNICATIONS 
1 Deerpark Drive 
Monmouth Junction, NJ 08852 
(908) 329-4100 FAX: (908) 329-4101 
Steve Nossen 

O.K. INDUSTRIES INC. 
4 Executive Plaza 
Yonkers, NY 10701 
(914) 969-6800 FAX: (914) 969-6650 
Deirdre D'Amico 

OAK Frequency Control Group™ 
McCoy • Ovenaire • Croven • Spectrum 
an Oak Industries Group of Companies 

• OCXO's • TCXO's • VCXO's 

• HYBRID CLOCKS • FILTERS 

• CRYSTALS • COMPONENT OVENS 

“For All Your Frequency Control Needs" 

McCoy/Ovenaire/Spectrum: (717)486-4311 

Croven: [416)668-3324 

OAK FREQUENCY CONTROL GROUP 
PO Box B, 100 Watts St. 
Mt. Holly Springs, PA 17065 
(717) 486-3411 FAX: (717) 486-5920 
Martin Myers 

OAKBURY COMPONENTS LTD. 
Oakbury House, Mildenhall Ct. 
11 Oxford St, Lambourn 
Berkshire, UK RG16 7XS 
(0488) 71458 FAX: (0488) 73172 
Jeremy Lutterloch 

OHMITE MANUFACTURING CO., INC. 
3601 W. Howard St. 
Skokie, IL 60076 
FAX: (708) 675-1505 
Kirk Scweibert 
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OHMWEVE CO. INC., THE 
26 Industrial Park Road 
Niantic, CT 06357 
(203) 739-5477 FAX: (203) 739-7667 
Bertil Olsson 

OKAYA ELECTRIC AMERICA INC. 
503 Wall St. 
Valparaiso, IN 46383 
(219) 477-4488 FAX: (219) 477-4856 
Dave Rickards 

OMATION INC. 
801 Presidential Drive 
Richardson, TX 75081 
(214) 231-5167 FAX: (214) 783-9072 
Richard Monroe 

OMNIPOINT CORPORATION 
7150 Campus Dr., # 155 
Colorado Springs, CO 80920 
(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 
Robert E. Lambert 

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. Sycamore Ave. 
Los Angeles, CA 90038 
(213) 934-3566 FAX: (213) 462-6490 
B.J. Losmandy 

OPT INDUSTRIES 
300 Red School Lane 
Phillipsburg, NJ 08865 
FAX: (908) 454-3742 
Christian T. Hughes 

OPTICAL COATING LABORATORY, INC. 
2789 Northpoint Pkwy. 
Santa Rosa, CA 95407-7397 
(707) 545-6440 FAX: (707) 525-7410 
Brenda Wall 

OPTICAL ELECTRONICS INC. 
Box 11140 
Tucson, AZ 85734 
(602) 889-881 1 FAX: (602) 889-8575 
Suzanne Gerdes 

OPTIMA ELECTRONIC PACKAGING SYSTEMS 
2166 Mountain Industrial Blvd. 
Tucker, GA 30084-5088 
(404) 496-4025 FAX: (404) 496-4041 
Janel S. Larkin 

OPTIMAX, INC 
31 Faranella Drive 
East Hanover, NJ 07936-2001 
J. Quinn 

OPTOELECTRONICS, INC. 
5821 NE 14th Ave. 
Fort Lauderdale, FL 33334 
(305) 771-2050 (800) 327-5912 
FAX: (305) 771-2052 
Ray Novak 

ORIEL CORP. 
250 Long Beach Blvd. 
Stratford, CT 06497 
(203) 377-8282 FAX: (203) 378-2457 
Nancy Fernandes 

ORION ALPHA CORPORATION 
2974 Scott Blvd. 
Santa Clara, CA 95054-3312 
(408) 727-4231 FAX: (408) 727-6293 
David Richardson 

OSCILLATEK 
A|DOVER)TECHNOLOGIES COMPANY 

OCXO TCXO vcxo 
and 

Hybrid Oscillators 

OSCILLATEK, 
A DOVER TECHNOLOGIES COMPANY 
620 N. Lindenwood Dr. 
Olathe, KS 66062 
(913) 829-1777 FAX: (913) 829-3505 
Angela Baumgarten 

OVENAIRE/McCOY 
see OAK FREQUENCY CONTROL GROUP 

OXLEY INC. 
PO Box 814 
Branford, CT 06405 
(203) 488-1033 FAX: (203) 481-6971 
Audra L. Kurelaitis 

p 
P&H LABORATORIES 
4496 Runway St., PO 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 

P.R. HOFFMAN MATERIALS 
321 Cherry Street 
Carlisle, PA 17013 
(717) 243-2011 FAX: (717) 243-1672 
Galen Martin, Jack Ross 

PACCOM ELECTRONICS 
3928 148th Ave, NE 
Redmond, WA 98052-5350 
(800) 426-6254 FAX: (206) 881-0508 
Daniel Sears 

PACE TRANSDUCER CO., DIV. OF C.J. 
INSTRUMENTS, INC. 
PO Box 570430 
Tarzana, CA 91357 
(818) 996-4131 FAX: (818) 700-8272 
Marshall Cantor 

PACIFIC AMPLIFIER CORPORATION 
914 Tourmaline Drive 
Newbury Park, CA 91320 
(805) 375-5773 FAX: (805) 375-8204 
Fred McAdara 

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 
Costa Mesa, CA 92626 
(714) 957-3158 (800) 722-3158 
FAX: (714) 662-5948 
Tom Fischer 

PALCO CONNECTOR INC. 
22 Great Hill Road 
Naugatuck, CT 06770 
(203) 729-9090 FAX: (203) 723-1794 
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. 21 1 
Santa Ana, CA 92705 
(714) 751-6743 FAX: (714) 751-6831 
Luis Mendoza 

PANASONIC INDUSTRIAL CO. 
Two Panasonic Way 
Secaucus, NJ 07094 
(201) 392-5202 
Hank Miyai, Neil Sugiura 

PARSONS MFG 
1055 O'Brien Dr. 
Menlo Park, CA 94025 
(415) 324-4726 FAX: (415) 324-3051 
Steve Wurzer 

PASCALL MICROWAVE LIMITED 
Saxon House Downside 
Sunbury-on-Thames, Middlesex, United Kingdom 
TW166RY 
(44) 81-979-0123 FAX: (44) 932 782402 
Mr. R.A.H. Burman 

PASSIVE MICROWAVE TECHNOLOGY, INC. 
(PAMTECH) 
1151 Avenida Acaso 
Camarillo, CA 93010 
(805) 388-7220 FAX: (805) 484-0058 
George Grund III 

PASSIVE POWER PRODUCTS 
37 Evergreen Place 
Portland, ME 04103 
(207) 797-3077 FAX: (207) 878-3768 
Jim Stenberg 

PASTERNACK ENTERPRISES 
PO Box 16759 
Irvine, CA 92713-6759 
(714) 261-1920 FAX: (714) 261-7451 
Elayne Nacaua 
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PAWLING CORP., EMI SHIELDING 
PRODUCTS DIV. 
157 Charles Colman Blvd. 
Pawling, NY 12564-1188 
(914) 855-1000 FAX: (914) 855-1937 
Jeff Davis 

PCDYNAMICS 
2906 F.M. 720 East 
PO Box 277 
Frisco, TX 75034-0277 
(214) 335-9841 FAX: (214) 335-2841 
Larry Eslinger 

PENNY TECHNOLOGIES, INC. 
78 Kingsland Ave. 
Greenpoint, NY 11222 
(718) 782-4149 FAX: (718) 963-2930 
James Penny 

PHILIPS COMPONENTS, MAGNETIC PRODUCTS 
5083 Kings Highway 
Saugerties, NY 12477 
(914) 246-2811 FAX: (914) 246-0486 
Applications Engineering 

PENSTOCK 
520 Mercury Driva, Sunnyvale CA 94086-4018 

Phone (408) 730-0300 FAX (408) 730-4782 

Call1-800-PENSTOCK 
WORLDS LARGEST 

RF/MICROWAVE DISTRIBUTOR 
since 1975 

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. PO Box 547859 
Orlando, FL 32854-7859 
(407) 298-2000 FAX: (407) 293-2979 
Pat Jones 

PIKE & FISCHER INC. 
4600 East West Highway 
Suite 200 
Bethesda, MD 20814 
(301) 654-6262 FAX: (301 ) 654-6297 
Zachary Wheat 

PINNACLE TECHNOLOGIES INC. 
PO Box 7 
Mattawana, PA 17054 
(717) 242-3345 FAX: (717) 248-8680 
Rich Crawford 

PENSTOCK INC. 
520 Mercury Dr. 
Sunnyvale, CA 94086-4018 
(800) PENSTOCK FAX: (408) 730-4782 
Steve Ulett 

PENTA LABORATORIES, INC. 
21113 Superior Street 
Chatsworth, CA 91 31 1 
(818) 882-3872 (800) 421-4219 
FAX: (818) 882-3968 
Richard Sonett 

PENTEK, INC. 
55 Walnut Street 
Norwood, NJ 07648 
(201) 767-7100 FAX: (201) 767-3994 
Rodger Hosking 

PETROND MICROWAVE 
780 Montague Expressway, #708 
San Jose, CA 95131 
(408) 432-8989 FAX: (408) 432-8946 
Pete Lau 

PHASE THREE LOGIC INC. 
1600 NW 167th PI. 
Beaverton, OR 97006 
(503) 645-0313 FAX: (503) 645-0207 
Kevin Murphy 

PHILIPS COMPONENTS DISCRETE PRODUCTS 
DIVISION 
2001 W. Blue Heron Blvd. 
Riviera Beach, FL 33404 
(407) 881-3200 FAX: (407) 881-3300 
Gayle Frisch 

PHILIPS SEMICONDUCTORS 
81 1 E. Arques, PO Box 3409 M/S 60 
Sunnyvale, CA 94088-3409 
(408) 991-4544 FAX: (408) 991-2800 
Rob Ockeloen 

PHOENIX COMPANY OF CHICAGO, THE 
555 Pond Drive 
Wood Dale, IL 601 91 -11 92 
(708) 595-2300 (800) 323-9562 
FAX: (708) 595-6579 
Geri Harbour 

PHONON CORP. 
7 Herman Dr., PO Box 549 
Simsbury, CT 06070 
(203) 651-021 1 FAX: (203) 651-8618 
Walter Narog 

PHOTO TRANSFER INDUSTRIES 
434 W. Rawson Avenue 
Oak Creek, Wl 53154 
(414) 764-8600 FAX: (414) 764-8658 
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) 451-7700 FAX: (315) 451-7904 
Robert Greiner 

PICONICS, INC. 
26 Cummings Rd. 
Tyngsboro, MA 01879 
(508) 649-7501 FAX: (508) 649-9643 
Virgilius DiBiase 

PICOSECOND PULSE LABS, INC. 
PO Box 44 
Boulder, CO 80306 
(303) 443-1249 FAX: (303) 447-2236 
Jim Andrews 

PIEZO CRYSTAL CO., INC. 
PO Box 619 
Carlisle, PA 17013 
(717) 249-2151 FAX: (717) 249-7861 
G.R. Kurzenknabe 

PLESSEY SEMICONDUCTORS 
1500 Green Hills Rd. 
Scotts Valley, CA 95066 
(408) 438-2900 FAX: (408) 438-5576 
Phil Welsh 

PLETRONICS, INC. 
19015 36th Avenue West #H 
Lynnwood, WA 98036 
(206) 776-1880 FAX: (206) 776-2760 
Les A. Podgorny 

PMI TECHNOLOGIES 
815 Middle Ground Blvd. 
Newport News, VA 23606 
(804) 873-3832 FAX: (804) 873-3875 
Steve Miller 

PNEUMAFIL CORP. 
PO Box 16348 
Charlotte, NC 28297-6348 
(704) 399-7441 FAX: (704) 392-8780 
J. Swett 

POLARIS ELECTRONICS CORP. 
630 S. Rogers Road 
Olathe, KS 66062 
(913) 764-5210 FAX: (913) 764-5045 
Jim Kay 

POLE/ZERO CORPORATION 
5530 Union Centre Drive 
West Chester. OH 45069 
(513) 563-1133 FAX: (513) 563-4345 
Andrew Ruggiero 

POLY-CIRCUITS INC. 
215 Park Street 
Bensenville, IL 60106 
(708) 860-3560 FAX: (708) 860-5350 
Joe Turek 

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 
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RF company index 
POLYMER CORP. 
PO Box 14235 
Reading, PA 19612 
(215) 320-6666 FAX: (215) 320-6866 
Jeff Warren 

• Grouding & Lightning Solutions 
• Test Equipment 

• Coax Protectors 
• Isolated Ground Protectors 

• Twisted Pair Protectors 
• Educational Material 

• ac & de Power Protectors 
• 10 Year Warranty 

PREMIER METAL PRODUCTS CO. 
381 Canal PI. 
Bronx, NY 10451 
(718) 993-9200 FAX: (718) 993-921 1 
Anthony Bozza 

PREMIER MICROWAVE CORP. 
33 New Broad St. 
Portchester, 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 

PROBE MASTER 
215 Denny Way 
El Cajon, CA 92020 
(800) 772-1519 
Marketing Manager 

Q-bit Corporation 

100 kHz-4000 MHz 
• TO-8 and Surface mount 

RF/Microwave Hybrid Amplifiers 

• Low Noise/High Intercept Cellular Amplifiers 

• Modular Connectorized Amplifiers 
Including Feed Forward and Power Amplifiers 

• Specialty RF/Microwave Combining Systems 

■ MIL-STD-1772 Qualified 

2675 Pacific Avenue N.E. • Palm Bay. Florida ■ 32905 
Main - 407/727-1838 • Toll Free Sales - 800'226-1772 

FAX -407/727-3729 
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POLYPHASER CORP. 
PO Box 9000 
Minden, NV 89423 
(800) 325-7170 FAX: (702) 782-4476 
Sales Department 

POWER DYNAMICS INC. 
59 Lakeside Ave., PO Box 539 
W. Orange, NJ 07052 
(201) 736-5722 FAX: (201) 736-8930 
Jim Papianni 

POWER ELECTRONIC COMPONENTS 
6333 Old LaGrange Rd. 
Crestwood, KY 40014 
(800) 241-0193 FAX: (502) 241-5970 
Zoltan Bogdan 

POWER SYSTEMS TECHNOLOGY 
105 Baylis Road 
Melville, NY 11747 
(516) 777-8900 FAX: (516) 777-8877 
Dick Sheloff 

POWEREX, INC. 
200 Hillis Street 
Youngwood, PA 15697-1800 
(412) 925-7272 FAX: (412) 925-4393 
Claudia Tapper 

PRA INC. 
8321 East Rose Lane 
Scottsdale, AZ 85250 
(602) 991-4180 FAX: (602) 991-4362 
Phyllis Gubser 

PRECISION FILTERS INC. 
240 Cherry St. 
Ithaca, NY 14850 
(607) 277-3550 FAX: (607) 277-4466 
Donald E. Hall 

PRECISION TUBE CO. INC. 
287 Wissahickon Ave. 
North Wales, PA 19454 
(215) 699-5801 FAX: (215) 699-0761 
Scott Frobese 

PRECISION TUBE CO. INC., COAXITUBE DIV. 
245 C Naylor Mill Rd. 
Salisbury, MD 21801 
(410) 546-3911 FAX: (410) 546-3913 
Doug McNeil 

DIRECT (DIGITAL/ANALOG), 
LOW NOISE, FAST, 0.1 -1000MHz 

VHF—UHF 
SYNTHESIZERS 

TEL: 508-486-3008 
FAX: 508-486-4495 

Q-BIT CORPORATION 
2575 Pacific Ave., N.E. 
Palm Bay, FL 32905-2699 
(407) 727-1838 (800) 226-1772 
FAX: (407) 727-3729 
Mary G. Rogers 

Q-TECH CORP. 
10150 West Jefferson Blvd. 
Culver City, CA 90232-3510 
(310) 836-7900 FAX: (310) 836-2157 
Virginia Dermand 

OMI 
301 Ballardvale St. 
Willmington, MA 01887 
FAX: (508) 988-9393 
Paul Tusini 
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PROGRAMMED TEST SOURCES, INC. 
9 Beaver Brook Rd., PO Box 517 
Littleton, MA 01460 
(508) 486-3008 FAX: (508) 486-4495 
Diane Morin 

PROTEK 
154 Veterans Drive 
Northvale, NJ 07647 
(201) 767-7242 FAX: (201) 767-7343 
Alex Orloff 

PROXIM, INC. DIGITAL RF PRODUCT LINE 
295 North Bernardo Avenue 
Mountain View, CA 94043 
(415) 960-1630 FAX: (415) 964-5181 
Barbara J. Bernard 

PULSAR MICROWAVE CORP. 
10 Blanjen Terrace 
Clifton, NJ 07014 
(201) 667-0224 FAX: (201) 667-0420 
Mae Edwards 

Qualcomm 
VLSI Products 

• DDS • PLL 
• DAC • VCO 

synthesizer 
“...the elegant solution" 

QUALCOMM, INC., VLSI PRODUCTS DIVISION 
10555 Sorrento Valley Road 
San Diego, CA 92121 
(619) 597-5005 FAX: (619) 452-9096 
James Botdorf 

QUALITY COMPONENTS 
PO Box 113 
St. Marys, PA 15857 
(814) 834-2817 FAX: (814) 834-9141 
Michael Renaud 

QUALITY HERMETICS COMPANY 
45 Hollinger Road 
Toronto, Ontario, Canada M4B 3G4 
(416) 288-1282 FAX: (416) 288-1350 
Keith Elliot 
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QUALITY SEMICONDUCTOR 
851 Martin Ave. 
Santa Clara, CA 95050 
William Scharrenberg 

QUARTZITE PROCESSING, INC. 
6 Holyoke St. 
Malden, MA 02148 
(617) 322-3611 FAX: (617) 322-9623 
David 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 
7620 Miramar Road, #4100 
San Diego, CA 92121 
(619) 549-6340 FAX: (619) 549-6345 
Les Perlman 

R.F. TECHNOLOGIES CORPORATION 
238 Goddard Road 
Lewiston, ME 04240 
(207) 777-7778 FAX: (207) 777-7784 
Lisa Johnson 

RACAL-DANA INSTRUMENTS, INC. 
4 Goodyear St. 
Irvine, CA 92718 
(714) 859-8999 FAX: (714) 859-2505 
Arlene Meadows 

RACOM CORP. 
1034 W. Maude Avenue, #602 
Sunnyvale, CA 94086-2818 
(408) 745-1675 FAX: (408) 745-0509 
D. J. Archibald 

RADAR TECH. INC. 
15 Hale St. 
Haverhill, MA 01 830 
(508) 372-8504 FAX: (508) 372-3241 
Sales Manager 

RADIALL, INC. 
150 Long Beach Blvd. 
Stratford, CT 06497 
(203) 386-1030 FAX: (203) 375-3808 
Bill Pitcher 

RADIAN TECHNOLOGY, INC. 
421 1 Burton Drive 
Santa Clara, CA 95054 
(408) 980-9877 FAX: (408) 980-1614 
Len Johnson 

RADIATION SCIENCES INC. 
3131 Detwiler Rd. 
Harleysville, PA 19438 
(215) 256-4133 FAX: (215) 256-0775 
Tony Mauriello 

RADIATION SYSTEMS, INC., MARK 
ANTENNAS DIV. 
1757 S. Winthrop Drive 
Des Plaines, IL 60018 
(708) 298-9420 FAX: (708) 635-7946 
AI 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 MIDWEST CORP. 
55 West 22nd St., Suite 106 
Lombard, IL 60148 
(708) 932-7262 FAX: (708) 932-7271 
Dennis Rollinger 

RAG ELECTRONICS INC. 
21418 Parthenia St. 
Canoga Park, CA 91 304 
(800) 732-3457 FAX: (800) 272-4329 
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 Killian 

RAMSEY ELECTRONICS 
793 Canning Pkwy. 
Victor, NY 14564-8924 
(716) 924-4560 FAX: (716) 924-4555 
Ed VanVoorhis 

RANTEC ANECHOIC / SHIELDING SYSTEMS 
24003 Ventura Rlvd. 
Calabasas, CA 91302 
(818) 591-8189 FAX: (818) 591-8489 
Fred M. Thomas, Mark H. Mawdsley 

RAPID SYSTEMS 
4307 Leary Way NW 
Seattle, WA 98107 
(206) 784-431 1 FAX: (206) 784-0333 
Jann Hegle 

RAY PROOF, SHIELDING SYSTEMS CORP. 
50 Keeler Ave. 
Norwalk, CT 06854 
(203) 854-6042 FAX: (203) 854-6034 
Kevin P. Baldwin 

RAYTHEON CO., MPTD 
190 Willow St. 
Waltham, MA 02254 
(617) 899-8400 

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 AMERICA, INC. 
31029 Center Ridge Rd. 
Westlake, OH 44145 
(216) 871-7617 FAX: (216) 871-4304 
Steve Watts 

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 
Walter Sener 

REL LABS, INC. 
30 Midland Ave. 
Hicksville, NY 11801 
(516) 935-7272 
Randall Prince 

RELIANCE COMM/TEC 
5875 Landerbrook Dr., Suite 250 
Cleveland, OH 44124 
(216) 266-5300 FAX: (216) 266-5390 
John Nisky 

REMEC 
9404 Chesapeake Dr. 
San Diego, CA 92110 
(619) 560-1301 
Greg Czuba 

REMTRON, INC. 
1916 W. Mission Road 
Escondido, CA 92029-1 114 
(619) 737-7800 FAX: (619) 737-7810 
John Schooley 

RENTELCO CORP. 
1901 N. Glenville Dr. Ste. 401 
Richardson, TX 75081 
(800) 233-5807 FAX: (214) 680-0070 
Marketing Manager 

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 Route 101 -A 
Amherst, NH 03031-2295 
(603) 673-1234 FAX: (603) 673-4512 
Daniel Prawdzik 

RETCONN 
199 W. Pearl Rd. 
Torrington, CT 06790 
FAX: (203) 496-7307 
Marketing Manager 

RF CONNECTORS 
7620 Miramar Road, Buidling 4100 
San Diego, CA 92126-4202 
(619) 549-6345 
Les Perlman 

RF CONSULTANTS, INC. 
8758 SW 51 PI. 
Cooper City, FL 33328 
(305) 434-5465 
Alan Victor 
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RF MICRO DEVICES 
7341 -D W. Friendly Avenue 
Greensboro, NC 27410 
(919) 855-8085 FAX: (919) 299-9809 
Jerry Neal 

RF MICROSYSTEMS INC. 
7191 Engineer Road, Suite 101 
San Diego, CA 921 11 -1 406 
(619) 278-1300 FAX: (619) 278-3030 
Randy Mouber 

RF Monolithics, Inc. 

• SAW Filters 

• Low-Power UHF Radio Products 

• High-Frequency Digital Clocks 

(214) 233-2903 • Fax: (214) 387-8148 

RF MONOLITHICS INC. 
4441 Sigma Rd. 
Dallas, TX 75244 
(214) 233-2903 FAX: (214) 387-8148 
Frank Perkins 

RF NEU LINK 
7620 Miramar Road 
San Diego, CA 92126 
(619) 549-6340 FAX: (619) 549-6345 

RF POWER COMPONENTS 
20 Peachtree Court, #208 
Holbrook, NY 11741 
(516) 467-4230 FAX: (516) 467-4234 
Tom Pasarro, Paul Davidsson 

RF POWER LABS INC. 
21820 87thS.E.#200 
Woodinville, WA 98072 
(206) 481-8833 FAX: (206) 486-1002 
Marketing Manager 

RF POWER PRODUCTS 
PO Box 490 
Voorhees, NJ 08053 
(609) 757-0033 
Chris Ben 

RF POWER SYSTEMS 
17827 N. 26th St. 
Phoenix, AZ 85032 
(602) 867-0389 FAX: (602) 971-9295 
Bruce Meyer 

RF PRIME, INC. 
11305 D Sunrise Gold Circle 
Rancho Cordova, CA 95742 
(916) 852-8334 FAX: (916) 852-0689 
Steve Markoe, Paul Clark 

RF PROTOTYPE SYSTEMS 
9400 Activity Road, Suite J 
San Diego, CA 92126 
(619) 689-9715 FAX: (619) 689-9733 
Dan Gavin 

RF TECHNOLOGY INC. 
16 Testa Place 
South Norwalk, CT 06854 
(203) 866-4283 (800) 762-4369 
FAX: (203)853-3513 
Chris Kallay 

RFDC INC., R 
16142 Bayberry PI 
Sherman Oaks, CA 91403-4710 
(818) 905-5637 FAX: (818) 788-7030 
Elliot Ulman 

RFI CORP. 
100 Pine Aire Dr. 
Bay Shore, NY 11706 
(516) 231-6400 FAX: (516) 231-6465 
Joseph T. Alaimo, David M. Radford 

RHS HARNTEC LTD. 
Renslade House, Bonhay Road 
Exeter, Devon, United Kingdom EX4 3BY 
(44) 0392 435226 FAX: (44) 0352 217850 
Bruce Mattock 

RIBTEC, MICROMETAL FIBER DIVISION 
PO Box 30758 
Gahanna, OH 43230 
(800) 848-0477 FAX: (614) 864-5305 
Dick Crawford 

RICH’S BUSINESS DIRECTORIES, INC. 
845 Commercial Street 
Palo Alto, CA 94303-4906 
(415) 493-7424 FAX: (415) 493-7525 
Kelly Hudson 

RICHARDSON ELECTRONICS, LTD. 
40W267 Keslinger Rd. 
LaFox, IL 60147 
(708) 208-2200 FAX: (708) 208-2550 
Joel Levine 

RITRON, INC. 
PO 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 
(513) 399-0500 (800) 477-4000 
FAX: (513) 390-5599 
George Correira 

RLC ELECTRONICS, INC. 
83 Radio Circle 
Mt. Kisco, NY 10549 
(914) 241-1334 FAX: (914) 241-1753 
Arthur Butts 

RLM RESEARCH 
PO 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 (800) 827-7422 
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 INTERNATIONAL 
2990 Airway Ave. 
Costa Mesa, CA 92626 
(714) 641-5311 FAX: (714) 641-5320 
Bob Johnson 

ROEDERSTEIN 
2100 West Front Street 
PO Box 5579 
Statesville, NC 28677 
(704) 872-8101 FAX: (704) 872-8023 

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, Germany 
(089) 41292625 FAX: (089) 41293208 
Marketing Manager 

ROHM CORPORATION 
3034 Owen Dr. 
Antioch, TN 37013 
(615) 641-2020 FAX: (615) 641-2022 
Fred Luhrs, Martin Miller 

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 

RS MICROWAVE CO. 
22 Park Place, PO Box 273 
Butler, NJ 07405-0273 
(201) 492-1207 FAX: (201) 492-2471 
Mary Anne 

RTRON CORP. 
PO Box 743 
8151 N. Ridgeway Ave. 
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 
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s 
S & El MFG 
18800 Parthenia 
Northridge, CA 91324 
(818) 349-4111 FAX: (818) 349-4651 
H. Johnson 

S.T. RESEARCH CORP. 
8419 Terminal Rd. 
Newington, VA 22122 
(703) 550-7000 FAX: (703) 550-7470 
Marketing Manager 

SAE POWER, INC. 
282 Brokaw Road 
Santa Clara, CA 95050 
(408) 987-2700 FAX: (408) 986-8529 
Jonathan Sek 

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 
(410) 543-2141 FAX: (410) 543-0641 
Wayne Barbely 

5aRonix 

The U.S. company serving the world 

• Quartz crystals 

• Clock oscillators to 600 MHz 

• VCXOs to 622.08 MHz 

3-day and 8-day delivery available 

SARONIX 
151 Laura Lane 
Palo Alto, CA 94303 
(415) 856-6900 FAX: (415) 856-4732 
Don Budge 

SAVOY ELECTRONICS, INC. 
PO Box 5727, 1175 NE 24th St. 
Ft. Lauderdale, FL 33310 
(305) 563-1333 FAX: (305) 563-1378 
June S. Harris 

SAWTEK INC. 
PO Box 609501 
Orlando, FL 32860-9501 
(407) 886-8860 FAX: (407) 886-7061 
Gary A. Monetti 

SCALA ELECTRONIC CORP. 
PO Box 4580 
Medford, OR 97501 
(503) 779-6500 FAX: (503) 779-3991 
Dan Fowler 

SCHAFFNER EMC, INC. 
9-B Fadem Road 
Springfield, NJ 07081 
(201) 379-7778 (800) 367-5566 
FAX: (201)379-1151 
Sangeeta T. Patel 

SCHLEGEL CORP. 
1555 Jefferson Rd., PO Box 23197 
Rochester, NY 14692-3197 
(716) 427-7200 FAX: (716) 427-9993 
Duncan Tyrrel 

SCIENCE & ENGINEERING CONSULTANTS, INC. 
11800 Sunrise Valley Dr., Ste. A 
Reston International Center 
Reston, VA 22091-5302 
(703) 471-1600 FAX: (703) 620-1561 
Joseph T. Siewick 

SCIENTIFIC ATLANTA 
3845 Plesantdale Road 
Atlanta, GA 30340 
(800) 848-7921 FAX: (404) 903-2020 

SCIENTIFIC HARDWARE SYSTEMS 
33446 Western Avenue. 
Union City, CA 94587 
(415) 471-0398 FAX: (415) 471-1650 

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. 
4775 Viewridge Avenue 
San Diego, CA 92123 
(619) 292-0500 FAX: (619) 292-9120 
Phil Feinberg 

SEACOR, INC. 
123 Woodland Ave. 
Westwood, NJ 07675 
(201) 666-5600 FAX: (201) 664-8544 
Eve Birenbaum 

SECTOR MICROWAVE IND. INC. 
999 Grand Blvd. 
Deer Park, NY 11729 
(516) 242-2300 FAX: (516) 242-8158 
Victor Nelson, John Philips 

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: (510) 887-401 1 
John J. Sullivan 

SEMELAB PLC. 
Coventry Road, Lutterworth 
Leicerstershire, United Kingdom LE17 4JB 
(44) 455 556565 FAX: (44) 455 552612 
Charles Battersby, Ian Clark 

SEMFLEX, INC. 
5550 E. McDowell Road 
Mesa, AZ 85205 
(602) 985-9000 FAX: (602) 985-0334 
Richard Thomas 

SENAH 
32 Timber Cover Drive 
PO Box 110936 
Campbell, CA 9501 1 
(408) 374-1031 FAX: (408) 374-7231 
Donald G. Hanes, John L. Hyde 

SENCORE INC. 
3200 Sencore Dr. 
Sioux Falls, SD 57107 
(800) 736-2673 FAX: (605) 339-0317 
Brad Johnson 

SENSOR SYSTEMS, INC. 
8929 Fullbright Avenue 
Chatsworth, CA 91311 
(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 

SFS SYSTEMS INC. 
4 Professional Dr., #115 
Gaithersburg, MD 20879 
Shireen Butz 

SGS-THOMSON MICROELECTRONICS 
21 1 Commerce Dr. 
Montgomeryville, PA 18936 
(215) 361-6400 FAX: (215) 362-1293 
Carl Lump 

SHASON MICROWAVE CORP. 
1120 Nasa Rd. One #106 
Houston, TX 77058 
(713) 333-1950 FAX: (713) 333-1954 
Roland Shaw 

SHOGYO INTL CORP. 
287 Northern Blvd. 
Great Neck, NY 11021 
(516) 466-0911 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 
PRODUCTS DIV. 
186 Wood Avenue South 
Iselin, NJ 08830 
(908) 906-3807 FAX: (908) 906-3816 
Guy Pierce 

SIERRA MICROWAVE TECHNOLOGY 
One Sierra Way 
Georgetown, TX 78626 
(512) 869-5007 FAX: (512) 869-2730 
Jim Mitchell 

SIGNAL MANAGEMENT LTD. 
Plumpton House, Plumpton Rd. 
Hoddesdon, Herts, United Kingdom EN11 OLB 
(44) 992 463603 FAX: (44) 992 443824 
David Hill 

SIGNAL PROCESSING TECHNOLOGIES, INC. 
1510 Quail Lake Loop 
Colorado Springs, CO 80906 
(719) 540-3900 FAX: (719) 540-3970 
Rick Mintle 
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SIGNAL SWITCH CO. 
1791 Capital St., Unit F 
Corona, CA 91720 
(909) 736-5404 FAX: (909) 736-5406 
Leroy Tichiy, Stan Adams 

SIGNALCRAFTERS, INC. 
PO Box 3406 
Lawrence, KS 66046 
(800) 523-5815 FAX: (913) 841-6133 
John Rexford 

SIGNATRON CORPORATION 
110 Hartwell Ave. 
Lexington, MA 02173-3198 
(617) 861-1500 FAX: (617) 863-8039 
Steen Pari 

SIGNATURE DESIGNS 
1980 Rockbridge Road 
Conyers, GA 30207-3466 
(404) 760-7671 FAX: (404) 388-961 1 
Bob Langford 

SIGTEK INC. 
9841 Broken Land Parkway 
Suite 206 
Columbia, MD 21046 
(410) 290-3918 FAX: (410) 290-8146 
jim Shea 

SILICON SYSTEMS 
14351 Myford Rd. 
Tustin, CA 92680 
(714) 573-6200 FAX: (714) 573-6914 
Lana Perry 

SILICON VALLEY POWER AMPLIFIERS 
1530 O'Brien Drive 
Menlo Park, CA 94025 
(408) 986-9700 FAX: (408) 986-1438 
Customer Service 

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 
(408) 496-6000 FAX: (408) 496-6080 
John Ludgey 

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, PO Box 20456 
Portland, OR 97220 
(503) 253-2000 FAX: (503) 253-2009 
G. Berliner, Markus Bureker 

SIMPSON ELECTRIC CO. 
853 Dundee Ave. 
Elgin, IL 60120 
(708) 697-2260 FAX: (708) 697-2272 
Ron Barma 

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 
(508) 667-8700 FAX: (508) 670-9001 
Sales Department 

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 

SOFCAD ELECTRONICS, INC. 
1609 Essex Rd. 
Columbus, OH 43221 
(614) 488-3400 
W. Cornetet 

SOFTWAVE 
PO Box 366 
Cedar Park, TX 78613 
(512) 250-5087 
Ali Syed 

SOFTWRIGHT 
1010S. Joliet, Ste. 204 
Aurora, CO 80012 
Larry Ellis 

SOLADYNE DIV. OF ROGERS CORP. 
7447 Convoy Ct. 
San Diego, CA 92111 
(619) 279-7872 FAX: (619) 277-9105 
Dale Reed 

SOLDER ABSORBING TECHNOLOGY INC. 
144 Oakland St. 
Springfield, MA 01 108-1 787 
(800) 628-8862 FAX: (413) 788-0490 
Joyce White 

SOLITRON/VECTOR MICROWAVE 
PRODUCTS, INC. 
3301 Electronics Way 
West Palm Beach, FL 33407 
(407) 840-1800 FAX: (407) 844-8551 
Al Ragl 

SOLTEC CORP. 
Sol Vista Park -12977 Arroyo St. 
San Fernando, CA 91340-1597 
(818) 365-0800 FAX: (818) 365-7839 
Penny Catanzaro 

SOMERSOFT 
921 Transport Way 
Suite 16 
Petaluma, CA 94954 
(707) 778-7690 FAX: (707) 778-7774 
Jerry Somer 

SONNET SOFTWARE 
135 Old Cove Rd., Ste. 203 
Liverpool, NY 13090 
(315) 453-3096 FAX: (315) 451-1694 
James Rautio 

SONOMA INSTRUMENT CO. 
PO Box 901 1 
Santa Rosa, CA 95405 
(707) 542-8569 
V. Temer 

SONOMA SCIENTIFIC 
PO BOX 1189 
Forestville, CA 95436 
(707) 887-1525 FAX: (707) 887-1681 
Dwight Caswell 

SOUTH AMERICAN DEVELOPMENT CORP. 
29 Noxon Road 
Poughkeepsie, NY 12603 
(914) 452-1305 FAX: (914) 452-2526 
Edwin Faber, Jim Kiseda 

SOUTHWALL TECHNOLOGY 
1029 Corporation Way 
Palo Alto, CA 94303 
(415) 982-91 11 FAX: (415) 967-0182 
Thomas Hooder 

SOUTHWEST MICROWAVE, INC. 
2922 S. Roosevelt St. 
Tempe, AZ 85282-2042 
(602) 968-5995 FAX: (602) 894-1731 
jim Rawlins 

SOUTHWEST RESEARCH INSTITUTE 
6220 Culebra Rd. 
San Antonio, TX 78238-5166 
(512) 522-2721 FAX: (512) 522-3396 
William McGinnis 

SPECIAL HERMETIC PRODUCTS, INC. 
Box 17, Curtis Farm Road 
Wilton, NH 03086 
(603) 654-2002 FAX: (603) 654-2533 
jack Pollock 

SPECIALTY CONNECTOR CO. INC. 
2100 Earlywood Dr. 
Franklin, IN 46131 
(317) 738-2800 
Robert Green 

SPECTRACOM CORP. 
101 Despatch Dr. 
E. Rochester, NY 14445-1484 
(716) 381-4827 FAX: (716) 381-4998 
Edward O’Connor 

SPECTRIAN 
550 Ellis St. 
Mountain View, CA 94043 
(415) 961-1473 FAX: (415) 961-2358 
Marketing Manager 

SPECTRUM CONTROL, INC. 
6000 West Ridge Road 
Erie, PA 16506 
(814) 835-4000 FAX: (814) 835-9000 
Don Reynolds 

SPECTRUM TECHNOLOGY INC. 
See OAK FREQUENCY CONTROL GROUP 

SPEFCO SOFTWARE 
18 Bennett Lane 
Stony Brook, NY 11790 
(516) 689-6582 
Steve Sussman 

SPINNAKER MICROWAVE 
11854 Page Mill Road 
Los Altos Hills, CA 94022 
(415) 941-6513 FAX: (415) 941-6513 
Ernie Bertram 

SPIRA MFG CORP. 
12721 Saticoy St. South Unit B 
North Hollywood, CA 91 605 
(818) 764-8222 FAX: (818) 764-9880 
Bonnie Kunkel 
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SPRAGUE 
678 Main Street 
Sanford, ME 04073 
(207) 324-4140 FAX: (207) 324-7223 

l- — - - - -

SPRAGUE 
Gooomon 

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 

ST KELTEC CORP. 
84 Hill Avenue 
Ft. Walton Beach, FL 32548 
(904) 244-0043 FAX: (904) 664-0546 
A. Coronis 

ST MICROSONICS CORP. 
60 Winter St. 
Weymouth, MA 02188 
(617) 337-4200 FAX: (617) 337-4208 
K. Lambert 

ST MICROWAVE CORP., ARIZONA 
OPERATIONS 
340 N. Roosevel Avenue 
Chandler, AZ 85226 
(602) 940-1655 FAX: (602) 961-6297 
A. Davis 

ST MICROWAVE CORP., CALIFORNIA 
OPERATIONS 
955/975 Benecia Avenue 
Sunnyvale, CA 94086 
(408) 730-6300 FAX: (408) 245-3396 
P. Thesing 

ST OLEKTRON CORP. 
28 Tozer Road 
Beverly, MA 01915-5579 
(508) 922-0019 FAX: (508) 927-9328 
M. Smith 

ST OLEKTRON SYSTEMS 
100 Sutton Road 
Webster, MA 01570 
(508) 943-7440 FAX: (508) 949-1804 
Bill Uffelman 

STANDARD CRYSTAL CORPORATION 
9940 E. Baldwin PI. 
El Monte, CA 91731 
(818) 443-2121 FAX: (818) 443-9049 

STANDEX ELECTRONICS 
4538 Camberwell Rd. 
Cincinnati, OH 45209 
(513) 871-3777 FAX: (513) 871-3779 
Gary Rasmussen 

STANFORD RESEARCH SYSTEMS 
1290 D Reamwood Ave. 
Sunnyvale, CA 94089 
(408) 744-9040 FAX: (408) 744-9049 
Dan Melick 

STANFORD TELECOM, INC.; ASIC & CUSTOM 
PRODUCTS DIV. 
480 Java Drive 
Sunnyvale, CA 0- 94089 
(408) 541-9031 FAX: (408) 541-9030 
Barbara Holtz 

STATE OF THE ART INC. 
2470 Fox Hill Road 
State College, PA 16803-1797 
FAX: (814) 355-2714 
Diane Kerly 

STATEK CORP. 
512 N. Main St. 
Orange, CA 92668 
(714) 639-7810 FAX: (714) 997-1256 
R. F. Goodwin 

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 
TECHNOLOGY 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 
(310) 324-8827 FAX: (310) 834-2377 
Yates Canipe 

STRONGBOX 
PO Box 2726 
Culver City, CA 90231-2726 
(310) 305-8288 FAX: (310) 305-1905 
S. Henigson 

SUMITOMO ELECTRIC USA 
Park Ave. Tower 16th Floor 
65 East 55th Street 
New York, NY 10022 
(212) 308-6444 FAX: (212) 308-6575 
Stuart Leidner, Chris Perry 

SUN ELECTRONIC SYSTEMS, INC. 
5307 NW 35th Terrace 
Ft. Lauderdale, FL 33309 
(305) 739-7004 FAX: (305) 739-7006 
Veronica L. Pasqua 

SUNAIR ELECTRONICS 
3101 SW 3rd Ave. 
Ft. Lauderdale, FL 33315-3389 
(305) 765-1505 FAX: (305) 525-1322 
Jim Laurent 

SUNBANK ELECTRONICS 
1740 Commerce Way 
Paso Robles, CA 93446 
(805) 238-2840 FAX: (805) 238-0241 
Patrick Banakis 

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 
1502 Jones St. 
Omaha, NB 68102-3112 
(402) 346-4750 FAX: (402) 346-2939 
Bob Grinnell 

SVETLANA ELECTRON DEVICES, INC. 
3000 Alpine Road 
Portola Valley, CA 94028 
(415) 233-0429 FAX: (415) 233-0439 
George Badger 

SW.I.F.T. ENTERPRISES 
955 Concord Lane 
Hoffman Estates, IL 60195 
(708) 776-2119 FAX: (708) 782-8149 
Charles Reichert 

SYNERGY MICROWAVE CORP. 
483 McLean Blvd. & 18th Ave. 
Paterson, NJ 07504 
(201) 881-8800 FAX: (201) 881-8361 
Antonio Almeida 

SYNETCOM DIGITAL, INC. 
1426 Aviation Blvd. 
Suite 101 
Redondo Beach, CA 90278 
(310) 379-2000 FAX: (310) 379-2000 
Etienne J. Resweber 

SYNTEST CORP. 
40 Locke Dr. 
Marlboro, MA 01752 
(508) 481-7827 FAX: (508) 481-5769 
Mitchell E. Corrigan 

SYSTRON DONNER CORP., 
MICROWAVE/INSTRUMENT DIV. 
13100 Telfair Ave. 
Sylmar, CA 91342 
(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/MAC INC. 
100 Jersey Avenue, Bldg. D-1 
New Brunswick, NJ 08901 
(908) 247-0022 FAX: (908) 545-0120 
Ted. M. Marks, Marvin D. Wurtzelman 
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TACONIC PLASTICS, LTD. 
PO Box 69 - Coonbrook Rd. 
Petersburg, NY 12138 
(518) 658-3202 (800) 833-1805 
FAX: (800) 272-2503 
C. Buck Smith 

TACTICAL ELECTRONICS CORP. 
PO Box 1743 
Melbourne, FL 32902 
(407) 676-6907 FAX: (407) 951-4630 
Lance Lyman 

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. 
PO Box 151 
Hudson, MA 01749 
(508) 562-5820 FAX: (508) 568-1219 
Dan Talbot 

TAMPA MICROWAVE LAB, INC. 
12160 Race Track Road 
Tampa, FL 33626 
(813) 855-2251 FAX: (813) 855-7741 
Jim Walworth 

TATUM LABS INC 
1287 N. Silo Ridge Dr. 
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 

TBE ELECTRONICS 
442 Cass Hill Rd. 
Candor, NY 13743 
(607) 659-3030 
Thomas Banas 

TDK CORP. OF AMERICA 
1600 Feehanville Dr. 
Mount Prospect, IL 60056 
(708) 803-6100 FAX: (708) 803-6296 
Peggy Shodduck 

TE SYSTEMS 
PO Box 25845 
Los Angeles, CA 90025 
(310) 478-0591 FAX: (310) 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 CERAM CORP. 
18 Hunt Road 
Amesbury, MA 01913 
(508) 388-2755 FAX: (508) 388-6280 

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 

TECHDYNE, INC. 
2230 W. 77th St. 
Hialeah, FL 33016 
(305) 556-9210 FAX: (305) 364-1350 
Jan Ola’Dehindo 

TECHNICAL SYSTEMS ASSOCIATES, INC. 
1900 Central Florida Pkwy. 
Orlando, FL 32837-9290 
(407) 857-3235 FAX: (407) 857-2377 
Eugene P. Augustin 

TECHNO DIVISION, DALE ELECTRONICS, INC. 
7803 Lemona Ave 
Van Nuys, CA 91405-1 139 
(818) 781-1642 FAX: (818) 781-8647 

TECHNOLOGY FUTURES INC. 
500 North Capital of Texas Highway 
Suite 2-100 
Austin, TX 78746-3335 
(512) 329-0773 (800) 835-3887 FAX: (512) 329-
0359 

TECHTROL CYCLONETICS, INC. 
815 Market St. 
New Cumberland, PA 17070 
(717) 774-2746 FAX: (717) 774-6799 
James Griffith 

TECKNIT 
129 Dermody St. 
Cranford, NJ 07016 
(908) 272-5500 FAX: (908) 272-2741 
James L. Pean 

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 
(410) 850-4200 FAX: (410) 850-4209 
S. Schneider 

TEKTRONIX MPL 
PO Box 500, M/S 59-420 
Beaverton, OR 97077 
(503) 627-1024 FAX: (503) 627-5560 
Carole Hiscox 

TELE QUARZ USA 
2427 Twilight Road 
PO Box 240392 
Charlotte, NC 28224-0392 
(704) 553-0300 FAX: (704) 552-6044 
Jack Atkinson 

TELE-TECH CORP. 
Box 790 
Bozeman, MT 59715 
(406) 586-0291 FAX: (406) 587-0653 
Al Zoller 

TELECOMMUNICATIONS INDUSTRY 
ASSOCIATION 
2001 Pennsylvania Ave., NW 
Suite 800 
Washington, DC 20006 
(202) 457-4935 FAX: (202) 457-4939 
Debra Colbert 

TELEDYNE MICROELECTRONICS 
12964 Panama St. 
Los Angeles, CA 90066 
(310) 822-8229 FAX: (310) 574-2015 
William Kennedy 

TELEDYNE MICROWAVE 
1290 Terra Bella Ave. 
Mountain View, CA 94043 
(415) 968-2211 FAX: (415) 966-1521 
Melvin Lee 

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 

•Signal Processing 
Components 
•Super Components 
•Custom Assemblies & 
Subassemblies 

TELEMETRY TECHNOLOGIES, INC. 
11111 Wilcrest Green, Ste. 201 
Houston, TX 77042 
(713) 789-2002 FAX: (713) 789-1764 
John Keplinger 

TELEPLEX INC. (ALFORD DIV.) 
6100 N. Keystone Ave. 
Indianapolis, IN 46220 
(317) 257-2085 FAX: (317) 257-1844 
Tom L. Fitch 

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 
(402) 467-5321 FAX: (402) 467-3279 
Jim Roths 

TELOGY 
150 Shoreline Drive 
Redwood City, CA 94065 
(800) 835-6494 FAX: (415) 592-2618 
Melissa McCurhin 
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TGLONIC 
BGRKGLGy 
INC. 

800/854-2436 
FAX:714/497-733 1 
Call toll free for specs, prices 

and delivery. 
P.O. Box 277 

Laguna Beach, CA 92652 

TELONIC BERKELEY, INC. 
PO Box 277 
Laguna Beach, CA 92652 
(800) 854-2436 FAX: (714) 497-7331 
Richard Aaron 

TELSOR CORP. 
6786 S. Revere Pkwy. 
Englewood, CO 80112 
(303) 790-8877 FAX: (303) 792-0908 
Ray Boyd 

TEMEX ELECTRONICS INC. 
3030 West Deer Valley Road 
Phoenix, AZ 85027 
(602) 780-1995 FAX: (602) 780-2431 
Brian Vivian 

TEMIC 
2201 Laurelwood Road 
M/S 43 
Santa Clara, CA 95056-0951 
(408) 988-8000 
Joyce De Sorro 

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 

TESLATRONICS, INC. 
1 Progress Blvd., #25 
Alachua, FL 32615 
(904) 462-2010 
Michael Koch 

TESOFT, INC. 
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 
John Fisher II 

TEST PROBES, INC. 
9178 Brown Deer Rd. 
San Diego, CA 92121 
(619) 552-2090 (800) 368-5719 
FAX: (619) 535-1260 
Hal Wardein 

TEW NORTH AMERICA 
5903-B Peachtree Ind. Blvd. 
Norcross, GA 30092 
(800) 762-0420 FAX: (404) 441-3076 
Wayne Debor 

TEXAS INSTRUMENTS 
13510 N. Central Exp. 
MS 402 
Dallas, TX 75265 
(214) 995-4433 FAX: (214) 995-4288 
Tim McCaffrey 

TEXAS SPECTRUM ELECTRONICS INC. 
9110 Autobahn 
Dallas, TX 75237 
(214) 296-3699 FAX: (214) 296-7881 
Paul Zimmer, Engineering/Tom Galgano, Sales 

THE CARLISLE OVEN INC. 
99 South Cameron Street 
Harrisburg, PA 17101 
(717) 257-5454 FAX: (717) 257-1361 
Bill Morrow 

THE ENGINEERS' CLUB 
1737 Silverwood Drive 
San Jose, CA 95124 
(408) 445-2902 FAX: (408) 445-2902 
Robert Griffith 

THE SHEDD GROUP 
7260 Terrace Place 
Boulder, CO 80303-4638 
(303) 499-9517 
Andrzej Przedpelski 

THERMODISC INC., MIDWEST 
COMPONENTS GROUP 
1320 S. Main Street 
Mansfield, OH 44907 
(419) 525-8540 FAX: (419) 525-8344 
Jim Holbrook 

THIN FILM TECHNOLOGY CORP. 
1980 Commerce Drive 
North Mankato, MN 56003 
(507) 625-8445 FAX: (507) 625-3523 
Mark Brooks 

THOMAS H. STANFORD ENGINEERING 
454 W. Blueridge PI. 
Escondido, CA 92026 
(619)741-7783 
Tom Stanford 

THOMSON COMPONENTS AND TUBES CORP. 
40G Commerce Way 
Totowa, NJ 0751 1 
(201) 812-9000 FAX: (201 ) 81 2-9050 
Hans H. Sandager 

THOR ELECTRONICS CORP. 
321 Pennsylvania Ave. 
Linden, NJ 07036 
(908) 486-3300 FAX: (908) 486-0923 
Angelo Crudele 

TIL-TEK LTD. 
PO Box 550 
Kemptville, Ontario, Canada K0G 1J0 
(613) 258-5928 FAX: (613) 258-7418 
S. Tilston, H. Boudreau 

TIMCO ENGINEERING, INC. 
14260 S.W. 136 St., Unit #4 
Miami, FL 33186 
(305) 255-2424 FAX: (305) 233-8237 
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 

TIMES MICROWAVE SYSTEMS, INC. 
358 Hall Ave PO Box 5039 
Wallingford, CT 06492 
(203) 949-8400 FAX: (203) 949-8423 
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 
Steve Skiest 

TOLTEC INDUSTRIES INC. 
7024 Manya Circle 
San Diego, CA 92154 
(614) 423-0700 FAX: (614) 423-6647 
Sales Department 

TONY CHAPMAN ELECTRONICS LTD. 
Electron House, Hemnall St. 
Epping, Essex, United Kingdom CM16 4LS 
(44) 992-578231 FAX: (44) 992-576139 
Peter Snelling 

TOYOCOM 
■ Suface Mount Clock Oscillators/Crystal Units 
• TTL Clock Oscillators 
• CMOS Clock Oscillators 
• ECL and VCXO Clock Oscillators 
* Miniature Crystal Units 
• Digitally Compensated and SMD TCXO's 
• TCXO and OCXO Oscillators 
• HCM Crystal Filters 
• SAW Filter and Resonator Devices 

1-8OO-TOYOCOM 

TOYOCOM U.S.A., INC. 
617 E. Golf Road 
Arlington Heights, IL 60005 
(708) 593-8780 (800) TOYOCOM 
FAX: (708) 593-5678 
Dennis Reifel 

TRAK MICROWAVE CORP. 
4726 Eisenhower Blvd. 
Tampa, FL 33634 
(813) 884-1411 FAX: (813) 886-2794 
Thomas Roberts 

TRAN-TEC CORP. 
PO Box 1044 
Columbus, NE 68601 
(402) 564-2748 FAX: (402) 564-4946 
Cliff Schroeder 

TRANS WORLD COMMUNICATIONS INC. 
304 Enterprise St. 
Escondido, CA 92025 
(619) 747-1079 FAX: (619) 741-1658 
R. LaRose 
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TRANS-TECH, INC., A SUBSIDIARY OF 
ALPHA INDUSTRIES, INC. 
5520 Adamstown Rd. 
Adamstown, MD 21710 
(301) 695-9400 FAX: (301) 695-7065 
Peggy Gelhard 

TREMETRICS INC. 
2215 Grand Avenue Parkway 
Austin, TX 78728 
FAX: (512) 251-1596 
Elaine Moody 

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 

< TRIUTHIC 
Today’s ICON in RF and 
Microwave Components: 

• Filters 
• Attenuators 

• Switches 
• Switching and Control 
Subsystems 

TRILITHIC, INC. 
9202 E. 33rd St. 
Indianapolis, IN 46236 
(800) 344-2412 FAX: (317) 895-3613 
David Distler 

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 
Ted Suever 

TRIQUINT SEMICONDUCTOR INC. 
3625A Murry Blvd. 
Beaverton, OR 97005 
(503) 644-3535 FAX: (503) 644-3198 
Larry Meiners 

TRM INC. 
280 South River Road 
Bedford, NH 03110 
(603) 627-6000 FAX: (603) 627-6025 
David Crocker 

TROMPETER ELECTRONICS 
31186 La Baya Drive 
Westlake Village, CA 91362-4047 
(818) 707-2020 FAX: (818) 706-1040 

TRONTECH, INC. 
38 Industrial Way East 
Eatontown, NJ 07754 
(908) 542-1133 FAX: (908) 542-1 118 

TRU-CONNECTOR CORP. 
245 Lynnfield St. 
Peabody, MA 01960 
(508) 532-0775 FAX: (508) 531-6993 
Scott O'Neil 

TTE INC. 
2251 Barry Avenue 
Los Angeles, CA 90064 
(800) 776-7614 FAX: (800) 473-2791 
Steve Sodaro 

TUCKER ELECTRONICS 
PO Box 551419 
Dallas, TX 75355-1419 
(214) 348-8800 FAX: (214) 348-0367 
Sandra Farstad 

TUSONIX 
PO 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 FAX: (415) 325-4801 
Vera Mottino 

TUV PRODUCT SERVICE 
5 Cherry Hill Drive 
Danvers, MA 01923 
(800) 472-7999 

TUV RHEINLAND OF NORTH AMERICA, INC. 
12 Commerce Road 
Newtown, CT 06470 
(203) 426-0888 FAX: (203) 426-3156 
Leila Manfred 

u 
U.S. CRYSTAL 
3605 McCart St. 
Fort Worth, TX 761 10 
(817) 921-3014 (800) 433-7140 
FAX: (817) 923-0424 
Jan Henderson 

UHF ASSOCIATES 
5625 State Farm Dr. #4 
Rohnert Park, CA 94928 
(707) 584-7844 FAX: 
Martin Hill 

ULTRA LASERTECH INC. 
6423 Northam Drive 
Mississauga, Ontario, Canada L4V 1J2 
(416) 677-8091 FAX: (416) 695-6521 
R.A. Crane 

ULTRACAST. INC. 
7A Old Windsor Road 
Bloomfield, CT 06002 
(203) 242-3317 FAX: (203) 242-3914 
L. Maynard Stowe 

UNADILLA 
PO Box 4215 
Andover, MA 01810-4215 
(508) 975-271 1 FAX: (508) 474-8949 
Ralph Jannini 

UNDERWRITERS LABORATORIES INC. 
333 Pfingsten Rd. 
Northbrook, IL 60062-2096 
(800) 873-8536 FAX: (708) 272-8864 
Steve Urbanski, Eric Parent 

UNDERWRITERS LABORATORIES INC. 
1285 Walt Whitman Road 
Melville, NY 11747-3081 
(800) 388-8536 FAX: (516) 271-8259 
Bill Ports 

UNI-POWER MAGNETICS 
31 1 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 

UTE MICROWAVE, INC. 
3500 Sunset Ave. 
Asbury Park, NJ 07712 
(908) 922-1009 FAX: (908) 922-1848 
L.H. Nilson 

V 
VALPEY-FISHER CORP. 
75 South St. 
Hopkinton, MA 01748 
(508) 435-6831 FAX: (508) 435-5289 
Mark Freyermuth 

VANGUARD ELECTRONICS CO. 
1480 W. 178th St. 
Gardena, CA 90248 
(213) 323-4100 FAX: (213) 329-8427 
John Hoenig 

VANTAGE ASSOCIATES INC. 
10110 Mesa Rim Road 
San Diego, CA 92121 
(619) 453-3680 FAX: (619) 453-3768 
S.G. Amarillas 

VARI-L COMPANY, INC. 
11101 E. 51st Avenue 
Denver, CO 80239 
(303) 371-1560 FAX: (303) 371-0845 

VARIAN ASSOC. 
3120 Hansen Way D-120 
Palo Alto, CA 94304 
(415) 424-4819 (800) 544-4636 
FAX: (415) 493-0307 

VARIAN POWER GRID TUBE PRODUCTS 
1678 S. Pioneer Rd. 
Salt Lake City, UT 84104 
(801) 972-5000 FAX: (801) 973-5050 
John Button 

VARIAN POWER GRID TUBE PRODUCTS 
301 Industrial Way 
San Carlos, CA 94070 
(415) 592-1221 FAX: (415) 592-9988 
Seymour Paul 

VECTOR ELECTRONIC CO. 
12460 Gladstone Ave. 
Sylmar, CA 91342-5320 
(818) 365-9661 FAX: (818) 365-5718 
Jay Forman 
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The world's largest 
VECTRON and most respected 

full-line manufacturer 
of commercial and MIL 

The Crystal Oscillator Company Crystal OSCillatOTS. 

« Clock Oscillators 
• TCXOs, VCXOs 
• Oven Controlled 
• Sonet Clock Recovery 

166 Glover Ave., P.O. Box 5160 
Norwalk, CT 06856-5160 
Tel: (203) 853-4433 Fax: (203) 849-1423 

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 

VERITECH MICROWAVE 
111B Corporate Blvd. 
South Plainfield, NJ 07080 
(908) 769-0300 
Pat McGeough 

VERNITRON CORPORATION 
2801 72nd St. N 
St. Petersburg, FL 33710 
(813) 347-2181 FAX: (813) 347-3881 
F. Lemke 

VIEWLOGIC SYSTEMS INC. 
293 Boston Post Road West 
Marlboro, MA 01752 
FAX: (508) 480-0882 
Richard Porter 

VIEWSONICS 
6454 E. Rogers Circle 
Boca Raton, FL 33487 
(800) 645-7600 FAX: (407) 998-3712 
Abram Ackerman 

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 

VOCOM/RF CORPORATION 
731 W. Lunt Avenue 
Schaumberg, IL 60193 
(800) USA-MADE FAX: (708) 924-9078 
Frederick Glenn 

VOLTRONICS 
100-10 Ford Road 
Denville, NJ 07834 
(201) 586-8585 FAX: (201) 586-3404 
Scott Newman 

VORTEX MICROWAVE CORP. 
10101 G Bacon Drive 
Beltsville, MD 20705 
(301) 595-8632 FAX: (301) 595-0050 
David P. Berry 

w 
W.L. GORE & ASSOCIATES, INC. 
555 Papermill Road 
Newark, DE 19714-9329 
(302) 738-4880 FAX: (302) 738-7710 
Grant Walter 

WACOM PRODUCTS, INC. 
PO Box 21 145 
Waco, TX 76702 
(817) 848-4435 FAX: (817) 848-4209 
Kit Parsons 

WAGO CORP. 
9085 N. Deerbrook Tr. 
Brown Deer, Wl 53223 
(414) 354-5467 FAX: (414) 354-1268 
Jeff Zilisch 

WALKER SCIENTIFIC 
Rockdale Street 
Worcester, MA 01 606 
(508) 852-3674 (800) 962-4638 
FAX: (508) 856-9931 
Bruce A. Langley 

WALLINGFORD WIRE & CABLE 
One Cable Dr. 
Wallingford, CT 06492 
(203) 265-0955 FAX: (203) 284-8894 
Jack Barbera 

WANDEL & GOLTERMANN INC. 
2200 Gateway Centre Blvd. 
Morrisville, NC 27560-9228 
(919) 460-3300 FAX: (919) 481-4372 
Sant Gupta 

WAVELINE INC. 
160 Passaic Ave. 
Fairfield, NJ 08006 
(201) 226-9100 FAX: (201) 226-1565 
Don Morsillo 

Wavetek-

Communications Division 

WATKINS-JOHNSON 

EXCELLENCE 
IN ELECTRONICS 
For information contact: 

Watkins-Johnson Company 
3333 Hillview Ave., 

Palo Alto, CA 94304-1 223 
(41 5)81 3-2638 Fax: (41 5)81 3-2402 

WATKINS-JOHNSON CO. 
3333 Hillview Ave. 
Palo Alto, CA 94304-1204 
(415)493-4141 FAX: (415)493-1027 
Fred Banchero 

WAVE TECHNOLOGY 
PO Box 121 
Oregonia, OH 45045 
(513) 932-3385 FAX: (512) 932-3385 
Dave Wissel 

WAVETEK COMMUNICATIONS DIVISION 
5808 Churchman By-Pass 
Indianapolis, IN 46203-6109 
(317) 788-9351 FAX: (317) 781-1378 
Steve Moloy 

WAVETEK CORPORATION 
9145 Balboa Ave. 
San Diego, CA 92123 
(619) 279-2200 FAX: (619) 450-0325 
Patsy Campbell 

WAVETEK LTD., DATRON DIVISION 
Hurricane Way. Norwich Airport 
Norwich, United Kingdom 
(44) 603 404824 FAX: (44) 603 483670 
David Walker 

WAYNE KERR INC. 
11 Sixth Road 
Woburn, MA 01801-1744 
(800) 933-9319 FAX: (617) 933-9523 
Bob White 

WEBB LABORATORIES 
13731 W. Capitol Drive 
#260 
Brookfield, Wl 53005 
(414) 367-6823 FAX: (414) 367-6824 
Richard Webb 

WEINSCHEL ASSOCIATES 
42 Cessna Court 
Gaithersburg, MD 20879-4145 
(301) 948-8342 FAX: (301 ) 869-9783 
Bruno Weinschel, Dave Young 

WENTWORTH LABORATORIES, INC. 
500 Federal Road 
Brookfield, CT 06804 
(203) 775-0448 FAX: (203) 775-8172 
Rick Dock 

WENZEL ASSOCIATES, INC. 
1005 La Posada Drive 
Austin, TX 78752 
(512) 450-1400 FAX: (512) 450-1490 
Liz Ronchetti 
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WERLATONE INC. 
DECADES AHEAD 

An Experienced WERLATONE 
applications engineering team is 
ready to answer technical questions 
and help with your custom designs. 

P.O. Box 47 Rt 22 
Brewster, NY 10509 
Phone: (914)279-6187 
Fax: (914)279-7404 
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WERLATONE, INC. 
PO Box 47 Rt. 22 
Brewster, NY 10509 
(914) 279-6187 FAX: (914) 279-7404 
G. Werlau 

WEST BOND INC. 
1551 Gene Autry Way 
Anaheim, CA 92805-6721 
(714) 978-1551 FAX: (714) 978-0431 
Vic Bezjian 

WESTEC COMMUNICATIONS INC. 
14405 N. Scottsdale Rd. 
Scottsdale, AZ 85254 
(602) 948-4484 FAX: (602) 998-8701 
Bob O'Hara 

WESTERN MICROWAVE INC. 
495 Mercury Drive 
Sunnyvale, CA 94086 
(408) 738-2300 FAX: (408) 738-2395 
Wayne Warden 

WHITTAKER ELECTRONIC RESOURCES 
1955 N. Surveyor Avenue 
Simi Valley, CA 93063 
(805) 584-4100 FAX: (805) 584-9157 
Kevin Strack 

WI-COMM ELECTRONICS INC. 
PO Box 5174 
Massena, NY 13662 
(315) 769-8334 
J. Steele 

WIDE BAND ENGINEERING CO. INC. 
PO Box 21652, 1838 E. University Dr. 
Phoenix, AZ 85036 
(602) 254-1570 
M. Ticknor 

WILBRECHT ELECTRONICS 
346 Chester St. 
St. Paul, MN 55107 
(612) 222-2791 FAX: (612) 222-7639 
Laurie Wilbrecht 

WILMANCO 
5350 Kazuko Ct. 
Moorpark, CA 93021 
(805) 523-2390 FAX: (805) 523-0065 
Jeff Beck 

WILTRON CO. 
490 Jarvis Dr. 
Morgan Hill, CA 95037 
(408) 778-2000 FAX: (408) 778-0239 
John Hamilton 

WINTEK CORP. 
1801 South St. 
Lafayette, IN 47904 
(317) 448-1903 (800) 742-6809 
FAX: (317) 448-4823 
Jim Wilson 

X 
XETRON CORP. 
40 W. Crescentville Rd. 
Cincinnati, OH 45246 
(513) 346-3300 
Steven James 

XL MICROWAVE 
581 1 Racine St. 
Oakland, CA 94609 
(510) 428-9488 FAX: (510) 428-9469 
W. Artz 

XTALONIX PRODUCTS 
1215 Chesapeake Ave. 
Columbus, OH 43212 
(614) 488-5915 FAX: (614) 488-2864 
John R. Chabria 
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z 
Z DOMAIN TECHNOLOGIES, INC. 
325 Pine Isle Court 
Alpharetta, GA 30202 
(404) 664-6738 (800) 967-5034 
FAX: (404)442-1210 
Dr. K. Heidarian 

Z-COMMUNICATIONS, INC. 
9939 Via Pasar 
San Diego, CA 92126 
(619) 621-2700 FAX: (619) 621-2722 
Chuck Eapen 

ZERO ENCLOSURES. DIVISION OF ZERO 
CORPORATION 
200 North 500 West 
North Salt Lake, UT 84054 
(801) 298-5900 FAX: (801) 292-9450 
Evon Lynch Young 

ZIPPERTUBING CO., THE 
13000 S. Broadway, PO Box 61129 
Los Angeles, CA 90061 
(310) 527-0488 FAX: (310) 767-1714 
Mike Sullivan 

ZONIC A&D COMPANY 
25 Whitney Drive 
Milford, OH 45150 
(513) 248-1911 FAX: (513) 248-1589 
Bill Ashton 

ZYMET, INC. 
7 Great Meadow Lane 
E. Hanover, NJ 07936 
(201) 428-5245 FAX: (201 ) 887-3678 
Karl Loh, Jay Parton 
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Mixas 
UNPRECEDENTED 

IN VALUE. 
4.5 SIGMA 

REPEATABILITY GUARANTEED 

ALL-CERAMIC PACKAGE 
cover pull strength 
in excess 

SURFACE MOUNT 
board area .25x 30’' 
tape and reel available 

SOLDER PLATE 
OVER NICKEL METALI ZATION 
improves solder reflow reliability 

and eliminates leaching 

actual size 

ULTRA-REL" MIXERS 
5 YEAR GUARANTEE 

RUGGED CONSTRUCTION 
passes MIL-M-28837 

shock and vibration tests 

ALL-WELDED 
INTERNAL CONSTRUCTION 

withstands up to 240°C for 5 minutes 

ALL-CERAMIC 5 to 3000MHz J39s

Now you can buy very low-cost, high-performance 
commercial mixers with the ruggedness and reliability 

required for military applications. That’s value! 
... Only from Mini-Circuits. 

Model LO Freq. (MHz) 
(dBm) LO.RF IF 

Midband, dB 
Conv. Isol 
Loss L-R L-l 

RMS-1 1X +7 5-1900 5-1000 7.1 
RMS-11 F +7 350-2000 DC-400 5.5 
RMS-30 +7 200-3000 DC-1000 6.5 
RMS-25MH +13 5-2500 5-1500 7.5 

29 31 
31 30 
26 22 
32 32 

$ea. 
(10-49) 

3 95 
4 95 
6 95 
7 95 

finding new ways ... 
setting higher standards 

□□ Mini-Circuits _ 
■ ■ ■ ■ PO Box 350166. Brooklyn. New York 11235-0003 (718)934-4500 Fax (718) 332-4661 

Distribution Centers NORTH AMERICA SOO-654-7949» 417-335-5935 Fax 417-335-5945 EUROPE 44-252-835094 Fax 44-252-837010 

For detailed specs on all Mini-Circuits products refer to . THOMAS REGISTER Vol. 23 • MICROWAVES PRODUCT DIRECTORY - EEM . MINI-CIRCUITS' 740-pg HANDBOOK. 

CUSTOM PRODUCT N E E D S Let Our Experience Work For You. FI66REV.ORIG 



VERSA-AMP® Amplifiers Cover the 
Spectrum with a 2-year Warranty 
From the lab to the field, W-J’s VERSA-AMP® 
series offers exceptional reliability, immediate 
delivery and a 2-year warranty. 

Reverse DC G 
Gain Flatness NF P«* @ -1 dB Isolation +15 
I, min) ( dB, (dB, max) (dBm, min) (dB) (mA, max) 

O.5-5.O GHz 
6881-812 

6881-813 
6881-814 

2.0-8.0 GHz 
6882-812 

6882-813 
6882-814 
6882-824 

5.0-12.0 GHz 
6884-812 

6884-813 
6884-814 
6884-824 

6.0-18.0 GHz 

6885-813 
6885-814 

6885-815 
6885-816 

VERSA-AMP® is a 

17 1.0 
25 1.0 
35 1.0 

22 0.75 

33 1.0 
44 1.0 
40 1.0 

16 0.75 
25 0.75 
34 0.75 
30 1.0 

18 1.0 
25 1.5 
30 1.5 
38 1.75 

teed @ +25°C 
aed trademark of Wi 

4.5 

45 
4.5 

4.0 
4.0 
4.0 
4.0 

4.8 
4.8 
4.8 
4.8 

6.0 
6.0 
6.0 
6.0 

+18 
+18 
+18 

+20 
+20 
+20 
+24 

+18 
+18 
+18 

+23 

+15 
+15 
+15 
+15 

40 150 
55 220 
65 300 

40 185 
55 265 
65 325 
65 475 

35 150 
50 220 
65 290 
65 450 

45 210 
65 250 
65 310 
70 360 

W-J’s VERSA-AMP® amplifiers 
cover the spectrum from benchtop 
to airborne applications over the 
0.5 to 18 GHz frequency range. 
Featuring low-cost, advanced 
hybrid technology developed at 
W-J, these broadband GaAs FET 
amplifiers exhibit outstanding per¬ 
formance in small, lightweight, 
hermetic housings. Compliance 
with W-J’s traditional reliability 
standards is assured with 100-
percent screening and final testing. 
VERSA-AMP® amplifiers are ideal 
for applications demanding high 
performance, small size, low cost— 
and reliability backed up by a 
2-year warranty. 

Call or FAX us at the numbers 
below to learn more about the 
strongest amplifier team in the 
microwave industry: Watkins-
Johnson VERSA-AMP® amplifiers. 

uud WATKINS JOHNSON 

3333 Hillview Avenue 
Palo Alto, California 94304-1223 
Phone: (415) 493-4141 
FAX: (415 ) 813-2402 




