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Since 1981, GGB Industries, Inc., has
blazed the on-chip measurement trail with
innovative designs, quality craftsmanship,
and highly reliable products.  Our line of
custom microwave probe cards continues
our tradition of manufacturing exceptional
testing instruments.

For technical assistance, custom product
designs, or off-the-shelf delivery,call
GGB Industries, Inc., at (239) 643-4400.

Our patented probe structures provide the
precision and ruggedness you require for
both production and characterization
testing.  And only Picoprobe  offers the
lowest loss, best  match,  low  inductance
power supplies, and current sources on a
single probe card.

(…110 GHz to be exact.)

Picoprobe elevates probe cards to a higher level…

Through unique modular design
techniques, hundreds of low frequency
probe needles and a variety of microwave
probes with operating frequencies from DC
to 40, 67, or even 110 GHz can be custom
configured to your layout.

Our proven probe card design technology
allows full visibility with inking capabil-
ity and ensures reliable contacts, even when
probing non-planar structures.

Not only do you get all the attractive
features mentioned, but you get personal,
professional service, rapid response, and
continuous product support--all at an
affordable price so your project can be
completed on time and within budget.

Typical Specs
Insertion Loss
Return Loss

20GHz
0.8 dB
18 dB

10GHz
0.6 dB
22 dB

40GHz
1.3 dB
15 dB

GGB INDUSTRIES, INC.     •     P.O. BOX 10958     •     NAPLES, FL 34101
Telephone  (239) 643-4400     •     Fax   (239) 643-4403     •     E-mail  email@ggb.com     •    www.picoprobe.com

®
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   THE INDUSTRY’S LARGEST SELECTION Mini-Circuits offers thousands of power 
splitters/combiners for applications from 2 kHz to 18 GHz and with power handling as 
high as 300 watts. Choose from coaxial, flat-pack, and surface-mount housings, for 50  
and 75  applications. The industry’s largest selection includes 2-way through 
48-way power splitters/combiners in 0°, 90°, and 180° configurations, with outstanding 
performance in terms of insertion loss, VSWR, amplitude unbalance, and phase 
unbalance. All models are characterized with detailed data and performance curves, 
available at the touch of a button using Mini-Circuits advanced Yoni2 search 
engine. These low-cost, off-the-shelf power splitters/combiners are available 
immediately, and backed by Mini-Circuits 1year guarantee. But if your application 
calls for a custom unit, our development team will meet or exceed your requirements 
quickly and cost-effectively. Contact Mini-Circuits today, for the industry’s largest 
selection of power splitters/combiners. 

RoHS Compliant 
Product availability is 
listed on our website. 

POWER
SPLITTERS

COMBINERS

Mini-Circuits...Your partners for success since 1969

 as low as79 ¢
from2 kHz to18 GHzNOW!

The Design Engineers Search Engine 
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For additional information or technical support, please contact our 
Sales Department at (631) 439-9220 or e-mail components@miteq.com

SPST
0.2 – 2 SW1-002020RN1NF 1.7 70 1.6:1 10/10 20 35 35/70

2 – 8 SW1-020080RN1NF 2 80 1.7:1 10/10 20 35 35/70
4 – 12 SW1-040120RN1NF 2.2 80 1.7:1 10/10 20 35 35/70
2 – 18 SW1-020180RN1NF 3 80 2:1 10/10 20 35 35/70
1 – 18 SW1-010180RN1NF 3 70 2:1 10/10 20 35 35/70

SP2T
0.2 – 2 SW2-002020RN1NF 1.5 70 1.6:1 10/10 20 35 60/60

2 – 8 SW2-020080RN1NF 1.8 80 1.7:1 10/10 20 35 60/60
4 – 12 SW2-040120RN1NF 2.2 80 1.7:1 10/10 20 35 60/60
2 – 18 SW2-020180RN1NF 2.8 80 2:1 10/10 20 35 60/60
1 – 18 SW2-010180RN1NF 3 70 2:1 10/10 20 35 60/60

SP3T
0.2 – 2 SW3-002020RN1NF 1.6 70 1.6:1 20/20 150 180 85/85

2 – 8 SW3-020080RN1NF 1.9 80 1.7:1 20/20 150 180 85/85
4 – 12 SW3-040120RN1NF 2.4 90 1.7:1 20/20 150 180 85/85
2 – 18 SW3-020180RN1NF 3 80 2:1 20/20 150 180 85/85
1 – 18 SW3-010180RN1NF 3.1 70 2:1 20/20 150 180 85/85

Note: The above models are all reflective switches. Absorptive models are also available, please contact MITEQ.

Frequency Insertion Rise/Fall On/Off On/Off DC Power
Range Model Loss Isolation VSWR Time Time Time Positive/Negative
(GHz) Number (dB, Max.) (dB, Min.) (Max.) (ns, Typ.) (ns, Typ.) (ns, Max.) (mA, Max.)
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The #1 Synthesizer now comes
with a full Two Year warranty!

Aeroflex is the #1 fast-
switching synthesizer provider
on the market today! We build
the best synthesizers and even
our most basic models are 30
times faster and 10 times
cleaner than the closest
competitor. Our synthesizers
offer high speed, low noise and
wide bandwidth all in one
package. 

We've built our synthesizer
business reputation one
installation at a time. Our
installed base is one of the
largest in the world with more
than 5,000 Aeroflex fast-
switching synthesizers installed
to date.

2200 OEM Modular
Frequency Synthesizer

•  Spans frequency range from
10 MHz to 18.4 GHz 

•  Standard resolution of 
1.0 Hz 

•  Can switch from any 
frequency (F1), to any other
frequency (F2), up or down, 
in 1 μSec 

2500 Frequency Synthesizer 

•  Spans frequency range from
0.3 to 26.5 GHz - with option
up to 40 GHz

•  Standard resolution of 1.0
MHz (0.5 MHz with range 
0.3 to 13.5 GHz) - 1 Hz step
size optional

•  Can switch from any frequency
(F1), to any other frequency
(F2), up or down, in <200 ns

Find out more about our
world-class Synthesizers and
receive the latest data sheets by
visiting:
www.aeroflex.com/mj0410

www.aeroflex.com
Visit http://mwj.hotims.com/28488-6 • See us at MTT-S Booth 1310
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David Vye, Editor, Microwave Journal
Overview of Microwave Journal’s coverage of the 2010 IEEE MTT-S International Microwave Symposium and Exhibition

 28 
Chuck Swift and Les Besser
Two industry stalwarts explore the history of microwaves in Southern and Northern California

 66 
J.K. McKinney, IMS2010 General Chairman
Introduction by the symposium general chairman to Microwave Week 2010 events scheduled in Anaheim

 70 
Yann Deval, 2010 RFIC General Chair
Introduction to the 2010 IEEE Radio Frequency Integrated Circuits Symposium, to be held in Anaheim, Sunday, May 23rd to 
Tuesday, May 25th

 74 
Ken Wong, Conference Chair
Preview of the 75th Automatic Radio Frequency Techniques Group (ARFTG) Conference, to be held in Anaheim, Friday, 
May 28th

 76 
Sherry Hess, AWR Corp.
Introduction to a forum designed for participating exhibitors to present the technology and capabilities behind their products

 80 
Pat Hindle, Richard Mumford and David Vye, Microwave Journal Editors
Three engineers are assigned to explore the products and technologies on display at this year’s Microwave Week exhibition

 94 
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www.cobham.com

ATLANTIC POSITIONING SYSTEMS www.atlanticpositioners.com  727.299.0150   ATLANTIC MICROWAVE www.atlanticmicrowave.com  978.779.6963    
CONTINENTAL MICROWAVE www.contmicro.com  603.775.5200   KEVLIN www.kevlin.com  978.557.2400   LANSDALE www.cobhamdes.com  215.996.2000    
M/A-COM www.macom.com  North America 800.366.2266  Europe +44 0 1908.574200  Asia / Pacific +81.44.844.8296   NURAD www.nurad.com  410.542.1700    
REMEC DEFENSE & SPACE www.remecrds.com  858.560.1301   SIVERS LAB AB www.siverslab.se  +46 8 477 6811  

WHERE THE POWER OF INTEGRATION IS WORKING FOR YOU
COBHAM SENSOR SYSTEMS

Count on Cobham for all your  
product needs -- Electronic Warfare, 
Homeland Security, Radar,  
Ground & Mobile Communications,  
Smart Munitions, Search &  
Surveillance, Force Protection,   
Missiles, Space, Satellite  
Communication, SIGINT,  
and Overhaul & Repair. 

Cobham Sensor Systems is  
comprised of the following groups: 
Sensor Electronics, Microwave  
Electronics, and Microwave  
Components. For added assurance,  
all our products, from the smallest 
MMIC components to the largest 
antenna subsystems, are designed, 
manufactured, tested and inspected  
to meet the most stringent  
customer specifications.
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T E C H N I C A L  F E A T U R E S

184 Comparison of Two GaN Transistor Technologies in Broadband 
Power Amplifiers
S. Azam, C. Svensson and Q. Wahab, Linköping University; R. Jonsson, 
Swedish Defense Research Agency
Comparison of the performance of two GaN technology transistors utilized in 
broadband power amplifiers at 0.7 to 1.8 GHz

194 Two-arm Archimedean Spiral Helical Antenna with Wraparound 
Absorber
Sandeep Palreddy and Rudolf Cheung, Microwave Engineering Corp.
Presentation of a method to miniaturize a spiral antenna without sacrificing 
performance at lower frequencies

206 Notch Implemented Dual Behavior Resonator Filter and 
Diplexer at Ku-band
K. Singh and K. Ngachenchaiah, Semi-Conductor Laboratory; D. Bhatnagar, 
University of Rajasthan; S. Pal, ISRO Satellite Center
Presentation of a dual behavior resonator-based microstrip filter for realization 
of a diplexer at Ku-band

218 Narrowband Microwave Bandpass Filter Design by Coupling 
Matrix Synthesis
M. Hagensen, Guided Wave Technology ApS
Demonstration of practical filter design using coupling matrix synthesis and 
three-dimensional electromagnetic simulation techniques

S P E C I A L  R E P O R T

228 M/A-COM is Reborn on Its 60th Birthday
Pat Hindle, Microwave Journal Technical Editor
A brief history of M/A-COM as the company prepares to celebrate six decades 
as the “first name in microwave” 

P R O D U C T  F E A T U R E

234 MicroSynthTM Integrated Hermetic Synthesizer Module
Hittite Microwave Corp.
Design of an integrated hermetic synthesizer operating from 5.5 to 10.5 GHz 
and providing 22 dBm of output power

FEATURES
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P R O D U C T  F E A T U R E S

238 Ultra Low NF Active Bias LNA Addresses BTS RF Front-end 
Design Challenges
Avago Technologies
Introduction to a single-ended or balanced fi rst-stage low noise amplifi er for 
various cellular base station applications

242 1 W GaAs MMIC Amplifi er for 18 GHz Cellular Backhaul 
Applications
TriQuint Semiconductor
Development of a power amplifi er designed to meet the requirements in the 
17.7 to 19.7 GHz band allocated for wireless backhaul

246 37 to 43 GHz Power Amplifi er Family
OMMIC
Introduction to a family of power amplifi ers covering 37 to 43 GHz and 
providing 500 mW and 1 W output power
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8dB Conversion Gain26.4dBm IIP3

RFIN
IFOUT

LO2

LO1
LTC5541

9.6dB NF
0dBm LO Drive LO

IF

Highest Dynamic Range
Mixers—Only 660mW

, LTC, LT, LTM, Linear Technology and the Linear logo are
registered trademarks of Linear Technology Corporation. All other
trademarks are the property of their respective owners.

The pin-compatible LTC®5540 mixer family delivers outstanding linearity and noise figure, even in the presence of blocking
signals. These new 3.3V low power mixers provide the most robust receiver performance for all 4G, 3G and 2.5G cellular and
broadband wireless basestation standards, including LTE, WiMAX and other high performance infrastructure radios.

Info & Free Samples3.3V Passive Mixer Family

Parameters

Operating Frequency

Input IP3

Conversion Gain

Noise Figure (NF)

NF @ 5dBm Blocking

Power Consumption

LTC5540

600MHz to
1.3GHz

26dBm

8dB

9.9dB

16.2dB

0.66W

LTC5541

1.3GHz to
2.3GHz

26.4dBm

8dB

9.6dB

16.0dB

0.63W

LTC5542

1.6GHz to
2.7GHz

26.4dBm

8dB

9.9dB

17.3dB

0.65W

LTC5543

2.3GHz to
4.0GHz

24.5dBm

8dB

10.2dB

17.5dB

0.66W

www.linear.com/554X

1-800-4-LINEAR

3.3V Optimized Passive Mixers with +8dB Gain—No Compromise

Visit http://mwj.hotims.com/28488-97 or use RS# 97 at www.mwjournal.com/info

http://www.linear.com/554X
http://mwj.hotims.com/28488-97
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Aeroflex / Weinschel has partnered

with Argosy Component Sales to

provide unmatched availability of

high quality RF and microwave

components. As Aeroflex /

Weinschel’s sole product distributor

in North America, Argosy carries a

robust inventory of attenuators,

terminations, adapters and planar

blind mate connectors. Argosy

ensures responsive customer service

and rapid shipment anywhere in

North America.

Shop online at www.argosysales.com

or call 800-542-4457 between the

hours of 7 AM to 4:30 PM Pacific

Standard Time to order or just to

check price or stock level of a

particular Aeroflex / Weinschel

product.  Argosy accepts... 

and, net 30 accounts after credit

approval.

Aeroflex / Weinschel, Inc.
800-638-2048
301-846-9222
www.aeroflex.com/weinschel
weinschel-sales@aeroflex.com

www.aeroflex.com

RF & MICROWAVE COMPONENTS
HIGH AVAILABILITY FOR TODAY’S APPLICATIONS

Stocked items include...
• Fixed Coaxial Attenuators
• Terminations & Loads
• Step & Variable Attenuators
• Mechanical Phase Shifters
• Power Splitters & Dividers
• Connectors & Adapters
• DC Blocks

Visit http://mwj.hotims.com/28488-11 • See us at MTT-S Booth 1310
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HIGH IP3

 3 95

from qty.  25

$

  Voltage Variable Attenuators (V VAs)      
deliver as high as 40 dB attenuation control over the 
10 MHz through 7.0 GHz range. Offered in both 50 
and 75  models these surface-mount and coaxial 
low-cost V VAs require no external components 
and maintain a good impedance match over the 
entire frequency and attenuation range, typically 
20 dB return loss at input and output ports. These 
high performance units offer insertion loss as low as 
1.5 dB, typical IP3 performance as high as 
+56 dBm, and minimal phase variation low as 7°. 

Mini-Circuits V VAs are enclosed in shielded 
surface-mount cases as small as 0.3” x 0.3” x 
0.1”. Coaxial models are available with unibody 
case with SMA connectors. Applications include 
automatic-level-control (ALC) circuits, gain and 
power level control, and leveling in feedforward 
amplifiers. Visit the Mini-Circuits website at www.
minicircuits.com for comprehensive performance 
data, circuit layouts, environmental specifications 
and real-time price and availability.

  RoHs compliant

Constant Impedance

Mini-Circuits...Your partners for success since 1969

The Design Engineers Search Engine 

        IF/RF MICROWAVE COMPONENTS

ISO 9001 ISO 14001 AS 9100 CERTIFIED
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10 MHz to 7 GHz
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MTT-SCV 
Short Course

RF and Microwave 
Design Challenges 

for Future
Technologies

Santa Clara, CA

Antennas: Principles, Design and Measurements
Annapolis, MD

MIE 2010 and ICMMT 2010 
Chengdu, China

 
PARTICLE 
STUDIO® 
Workshop 

at IVEC 2010
Monterey, CA

Ansoft Product 
Training 
HFSS for SI
San Jose, CA

MWJ Webinar:
Impedance Matching

in HF Circuits 
Sponsored by: 

  ®

Radar 2010 IEEE International Radar 
Conference Washington, DC

IEEE Radio Frequency Integrated Circuits Symposium
MicroApps ARFTG

INTERNATIONAL

MICROWAVE SYMPOSIUM

I E E E M T T - S •   M AY 2 3 - 2 8,   2 0 1 0 • A N A H E I M , C A L I FO R N I A
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APRIL 

WAMICON 2010 
IEEE WIRELESS AND MICROWAVE TECHNOLOGY 
CONFERENCE
April 12–13, 2010 • Melbourne Beach, FL
www.wamicon.org

APEMC 2010 
ASIA-PACIFIC SYMPOSIUM ON ELECTROMAGNETIC 
COMPATIBILITY
April 12–16, 2010 • Beijing, China
www.apemc2010.org

ANSYS ANSOFT UK 
SIGNAL INTEGRITY ‘INFO DAY’
April 14, 2010 • Basingstoke, UK
www.ansys.com/uksiday

ARMMS RF AND MICROWAVE SOCIETY 
CONFERENCE
April 19–20, 2010 • Oxfordshire, UK
www.armms.org

 
MAY

IEEE MTT-SCV SHORT COURSE
May 1, 2010 • Mountain View, CA
www.mtt-scv.org

MIE 2010 AND ICMMT 2010 
2010 MICROWAVE INDUSTRY EXHIBITION IN 
CHINA (MIE 2010)

2010 INTERNATIONAL CONFERENCE ON 
MICROWAVE AND MILLIMETER WAVE TECHNOLOGY 
IN CHINA (ICMMT 2010)
May 8–11, 2010 • Chengdu, China
www.cnmw.org

RADAR 2010 
IEEE INTERNATIONAL RADAR CONFERENCE 
May 10–14, 2010 • Washington, DC
www.radar2010.com

CALL FOR PAPERS
Asia-Pacific Microwave 

Conference
Deadline: May 31, 2010

MILCOM 2010
Deadline: August 6, 2010

Microwave Update (MUD)
Deadline: August 31, 2010

ONLINE
For complete coverage of the IMS 
2010 conference, event news, exhibitor 
product information and special 
reports from the editors of Microwave 
Journal, visit www.mwjournal.com. 

www.mwjournal.com

RFIC 2010 
IEEE RADIO FREQUENCY INTEGRATED CIRCUITS 
SYMPOSIUM 
May 23–25, 2010 • Anaheim, CA
www.rfic2010.org

IMS 2010 
IEEE MTT-S INTERNATIONAL MICROWAVE 
SYMPOSIUM
May 23–28, 2010 • Anaheim, CA
www.ims2010.org

ARFTG 2010 
75TH ARFTG MICROWAVE MEASUREMENT 
CONFERENCE
May 28, 2010 • Anaheim, CA
www.arftg.org

JULY

IEEE INTERNATIONAL SYMPOSIUM ON ANTENNAS 
AND PROPAGATION
July 11–17, 2010 • Toronto, Ontario, Canada
www.apsursi2010.org

EMC 2010 
IEEE INTERNATIONAL SYMPOSIUM ON 
ELECTROMAGNETIC COMPATIBILITY
July 25–30, 2010 • Fort Lauderdale, FL 
www.emc2010.org

SEPTEMBER

EUMW 2010 
EUROPEAN MICROWAVE WEEK 
September 26–October 1, 2010 • Paris, France
www.eumweek.com

OCTOBER

AMTA 2010 
ANTENNA MEASUREMENT TECHNIQUES 
ASSOCIATION
October 10–15, 2010 • Atlanta, GA
www.amta2010.com

IEEE INTERNATIONAL SYMPOSIUM ON PHASED 
ARRAY SYSTEMS & TECHNOLOGY
October 12–15, 2010 • Waltham, MA
www.array2010.org

4G WORLD 
October 18–21, 2010 • Chicago, IL
https://4gworld.com

MICROWAVE UPDATE (MUD) 
October 21–24, 2010 • Cerritos, CA
www.microwaveupdate.org

MILCOM 2010 
October 31–November 3, 2010 • San Jose, CA
www.milcom.org

DECEMBER

ASIA-PACIFIC MICROWAVE CONFERENCE
December 7–10, 2010 • Yokohama, Japan
www.apmc2010.org

COMING EVENTS

http://www.mwjournal.com
http://www.mwjournal.com
http://www.wamicon.org
http://www.apemc2010.org
http://www.ansys.com/uksiday
http://www.armms.org
http://www.mtt-scv.org
http://www.cnmw.org
http://www.radar2010.com
http://www.rfic2010.org
http://www.ims2010.org
http://www.arftg.org
http://www.apsursi2010.org
http://www.emc2010.org
http://www.eumweek.com
http://www.amta2010.com
http://www.array2010.org
https://4gworld.com
http://www.microwaveupdate.org
http://www.milcom.org
http://www.apmc2010.org
http://mwj.hotims.com/28488-42
http://www.channelmicrowave.com
mailto:sales@channelmicrowave.com
http://www.eumweek.com


Sonnet® goes to the extremes.
Does your EM software take you where you need to go?

Experience Sonnet Suites for yourself at IEEE 
MTT IMS2010. Take a 20 minute in-booth 
class and get Sonnet Lite Plus FREE.

Sonnet’s 3D Planar EM software handles the

most extreme planar geometries

toughest anisotropic substrates

widest frequency range

highest dynamic range

thinnest dielectrics

Visit http://mwj.hotims.com/28488-190 or use RS# 190 at www.mwjournal.com/info

http://mwj.hotims.com/28488-190
http://www.mwjournal.com/info
http://www.sonnetsoftware.com/classes


http://www.EWTFILTERS.com


Visit http://mwj.hotims.com/28488-61 or use RS# 61 at www.mwjournal.com/info

http://mwj.hotims.com/28488-61
http://www.mwjournal.com/info
http://www.ewtfilters.com
mailto:sales@ewtfilters.com
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“ I need robust MMICs for my most  
demanding applications.”

So do we.
If you’re an engineer working in a field requiring robust products 

that perform to spec in a wide range of real world conditions, we 

can relate. Agilent requires instrument-grade MMICs to design and 

build the world’s finest measurement 

equipment. So we manufacture our 

own MMICs that of fer exceptional 

performance over a broad spectrum of 

variables. And you can order them now. 

That’s performance. That’s Agilent.

Agilent MMICs*
Highly linear mixers

High power/high fidelity amplifiers

High TOI attenuators

Microwave MEMS

X-parameters available

Request a free catalog
www.agilent.com/find/AgilentMMIC 

Agilent and our Distributor Network
Right Instrument. Right Expertise. Delivered Right Now.

Europe:  BFi OPTiLAS 
www.bfioptilas.com

North America:  Avnet Express 
www.em.avnet.com/agilent 

© 2010 Agilent Technologies, Inc.

* Certain restrictions apply

Visit http://mwj.hotims.com/28488-15 • See us at MTT-S Booth 924

http://www.agilent.com/find/AgilentMMIC
http://www.em.avnet.com/agilent
http://www.bfioptilas.com
http://mwj.hotims.com/28488-15


MICROWAVES IN THE 
LAND OF SUN AND 
HONEY

GILFILLAN BROTHERS
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The three original US microwave geographic areas were established during WWII in locations with embedded 
engineering educational centers. MIT and its famous Rad Lab made Boston an incubator for a number 
of companies. In the Bay Area, Stanford and its nearby industrial park made the Peninsula home to a few 
systems companies (Sylvania, Dalmo-Victor) and a multitude of component and instrument companies. The 
third developed in Southern California where Cal Tech and JPL were the seeds from which a host of systems 
companies and, eventually, a group of component companies supporting them developed.  This article reviews 
the microwave history of Southern and Northern California as told through two well-known participants.

CHUCK SWIFT



RLC ELECTRONICS, INC.
83 Radio Circle, Mount Kisco, New York 10549  •  Tel: 914.241.1334  •  Fax: 914.241.1753

E-mail: sales@rlcelectronics.com  •  www.rlcelectronics.com

RLC is your complete microwave component source...
Switches, Filters, Power Dividers, Terminations, Attenuators, DC Blocks, Bias Tees & Detectors.

RLC manufactures a complete line of RF and
Microwave filters covering nearly every application
in the DC to 50 GHz frequency range. We offer
different filter types, each covering a specific
engineering need. 

In addition, our large engineering staff and high
volume production facility give RLC the ability to
develop and deliver both standard and custom
designed filters at competitive costs, within days or
a few weeks of order placement. 

For more detailed information, or to access RLC’s exclusive Filter Selection Software, visit our web site.

RLC has the customized filter
solutions you need.

■ Band Pass, Low Pass, 
High Pass & Band Reject

■ Connectorized, Surface Mount,
PCB Mount or Cable Filters

■ Wave Guide Bandpass and
Band Reject

■ 4th Order Bessel Filters

■ Spurious Free, DC to 50 GHz,
Low Loss, High Rejection

■ Custom Designs

ISO 9001:2000 CERTIFIED MasterCard

Visit http://mwj.hotims.com/28488-176 • See us at MTT-S Booth 2628

mailto:sales@rlcelectronics.com
http://www.rlcelectronics.com
http://mwj.hotims.com/28488-176
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HUGHES, SPACE & COMMUNICATIONS

BENDIX

HUGHES AIRCRAFT



CST of America®, Inc. | To request literature (508) 665 4400 | www.cst.com

CHANGING THE STANDARDS

Advanced Technology – It’s in our Genes

CST MICROWAVE  
   STUDIO 
  2010

The best available tool for 3D EM simulation has evolved into 
version 2010. With a user friendly interface, easy data exchange 
to and from other software tools, a choice of first class solvers 
and world class post-processing tools, you can leverage the 
latest developments in 3D electromagnetics to bring designs to 
market faster and with lower risk.

Choose CST MICROWAVE STUDIO® 2010 – complete technology 
for 3D EM.

Next generation
3D electromagnetic simulation

Visit http://mwj.hotims.com/28488-53 • See us at MTT-S Booth 2924

http://mwj.hotims.com/28488-53
http://www.cst.com
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RYAN AERONAUTICAL CO.

TRW

ROCKWELL AUTONETICS

FORD AERONUTRONIC

Visit http://mwj.hotims.com/28488-203 
See us at MTT-S Booth 1511

http://mwj.hotims.com/28488-203
http://www.tecdia.com


Visit http://mwj.hotims.com/28488-25 • See us at MTT-S Booth 2700

http://mwj.hotims.com/28488-25
http://ansoft.com
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AMPLICA

ROCKWELL

Working at Hughes Aircraft

Resistive Coupler to 15GHz
IMK Series
• 6 - 30dB Coupling
• Broadband
• Insertion Loss to 0.5dB
• 0.12” x 0.12” Standard Size

Attenuators to 100W
IAX & V-Series
• Operating Frequency

To 18GHz
• Packages from 0706 to 3725
• Values to Beyond 30dB - 0.5 steps
• Accuracy to ±0.2dB
• 50 or 75 impedance

Resistors & Loads to 380W
N-Series
• Values from 10  to 
   2K - 2% tolerance
• Packages from 0505 to 3725

Three Thicknesses and Multiple
   Terminal Styles Available

www.ims-resistors.com

Visit us at IMS2010
Booth 3003

High Performance
Components

For Crucial 
Applications 
For over 35 years ims has been a premiere 
provider of high performance off-the-shelf 

components for the most demanding 
applications. Our lead times are among the 
shortest in the industry making ims your 

source for passives. 

http://www.ims-resistors.com
http://mwj.hotims.com/28488-88
http://wwww.mwjournal.com/working_at_Hughes


TECHNOLOGIES 

INNOVATING TO EXCEL

Custom

    Designed

           Amplifiers

Cryogenic

       

Waveguides

High Power

Features:

5 kHz to 70 Ghz

Noise Figures:

 from 0.35 dB @ 23°C

 from 10K @ Cryogenic

Gain & Phase Matching

P1 dB >+30 dBm

Up To 50 dB Gain

Input Power Limiter

Excellent Group Delay

www.bnztech.com
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B&Z Technologies, LLC

25 Health Sciences Drive

Stony Brook,  New York  11790

USA

Ph:       +1 (631) 444-8827

Fax:     +1 (631) 444-8825

E-Mail: info@bnztech.com
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Visit http://mwj.hotims.com/28488-37 or use RS# 37 at www.mwjournal.com/info

http://mwj.hotims.com/28488-37
http://www.mwjournal.com/info
http://www.bnztech.com
mailto:info@bnztech.com


36  MICROWAVE JOURNAL  APRIL 2010

TEST INSTRUMENTS

Maury Microwave

Simulation Software

EESOF

Visit http://mwj.hotims.com/28488-162 
See us at MTT-S Booth 1919

http://mwj.hotims.com/28488-162
mailto:circulators@questmw.com
http://www.questmw.com


PRECISION COAXIAL CONNECTORS
from

Manufacturer of Precision Coaxial Connectors
4343 Fortune Place, Suite A, West Melbourne, FL 32904

Phone: 321-409-0509  Fax: 321-409-0510
sales@sgmcmicrowave.com
www.sgmcmicrowave.com

SGMC Microwave — The name to count on for Quality, Performance 
and Reliability!  Please contact us today by Phone, Fax or Email.

1.85mm DC-65 GHz
2.4mm DC-50 GHz

2.92mm DC-40 GHz
3.5mm DC-34 GHz

7mm DC-18 GHz
SSMA DC-40 GHz

EDGE LAUNCH
CONNECTORS

CABLE CONNECTORSIN SERIES ADAPTERS CUSTOM DESIGNS

BETWEEN SERIES 
ADAPTERS

BULKHEAD & PANEL
ADAPTERS

ADAPTERS  ·  CABLE CONNECTORS  ·  RECEPTACLES  ·  CUSTOM DESIGNS

Including These Connector Series

ISO 9001:2000

Visit http://mwj.hotims.com/28488-186 • See us at MTT-S Booth 3126

mailto:sales@sgmcmicrowave.com
http://www.sgmcmicrowave.com
http://mwj.hotims.com/28488-186
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An ISO 9001 Certified Company

SMPM DC Blocks

THE FEDERAL TELEGRAPH CO.

MICROWAVES 
IN NORTHERN 
CALIFORNIA

LES BESSER

http://mwj.hotims.com/28488-8
http://www.aeroflex.com/inmet


800-411-6596  >  www.anaren.com
In Europe, call 44-2392-232392
ISO 9001 certified
Visa/MasterCard accepted (except in Europe)

Committed to quality etched 
thick fi lm solutions – 
remaining a thick fi lm supplier.

and

To succeed in today’s hyper-competitive electronics market, 
you need reliable thick-fi lm technology 
and a reliable thick-fi lm partner more than ever.

Say hello to Anaren Ceramics. With a 30-year track record 
behind us – and an iron-clad commitment to remaining a 
thick-fi lm specialist going forward – Anaren will be there 
for you. Meeting all your toughest technical and business 
criteria for years to come. 

Want total reliability from your 
thick fi lm solutions and the company 
that supplies it to 
you? Write or call 
today for your free 
Anaren Thick Film 
introductory kit.

> High-precision etched thick film

> Medical and MIL-grade chip resistors

>  Multilayer thick fi lm with embedded components

> Low-temperature co-fi red ceramic (LTCC)

Visit http://mwj.hotims.com/28488-22 • See us at MTT-S Booth 1327

http://mwj.hotims.com/28488-22
http://www.anaren.com
http://www.anaren.com
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ining a Large
ory Gives Narda’s 

mers the Responsive
 They Expect.

are in stock, and if not, 

are available on a defined 

schedule. Our multi-million 

dollar product inventory is 

a reflection of our customer 

centered business philosophy. 

All customer orders are 

processed and shipped 

promptly. Narda...the best 

possible service, combined 

with engineering and 

manufacturing excellence.

For decades Narda has built 

its microwave components 

to industry forecasts and 

inventories over 1000 

different models, so you don’t 

have to...thus saving you 

overhead costs. Most models 

The Most Trusted Link to RF & Microwave Solutions.

 435 Moreland Road

Hauppauge, NY 11788

e-mail: nardaeast@L-3com.com

www.nardamicrowave.com

eady For
ediate

y
 DeliveryIN-STOCK

Visit Us
At The

MTT-S Show
Booths 3002

& 3102

DEFOREST DEVELOPS THE TUBE 
AMPLIFIER

http://mwj.hotims.com/28488-147
http://www.nardamicrowave.com
mailto:nardaeast@L-3com.com


Visit http://mwj.hotims.com/28488-50 • See us at MTT-S Booth 820

http://mwj.hotims.com/28488-50
mailto:marketing@bmd.cpii.com
http://www.cpii.com/bmd
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LITTON INDUSTRIES

http://mwj.hotims.com/28488-159
http://www.phasematrix.com


Visit http://mwj.hotims.com/28488-19 
See us at MTT-S Booth 2600

http://mwj.hotims.com/28488-19
http://www.amlj.com
http://www.amlj.com


44  MICROWAVE JOURNAL  APRIL 2010

THE BROTHERS VARIAN

Visit http://mwj.hotims.com/28488-153 
See us at MTT-S Booth 817

http://mwj.hotims.com/28488-153
http://WWW.NORDENGROUP.COM


611 Industrial Way West, Eatontown, NJ 07724 • Tel 732 460-0212 • Fax 732 460-0214  

www.advanced-control.com

Inc.

10 MHz to 18 GHz Pin Diode Switches
Over 2,700 Standard Switch Models 

to choose from.

Order now for 
GUARANTEED DELIVERY

IN A FLASH!

Call today for our latest
Catalog or download a
copy from our website.

Visit http://mwj.hotims.com/28488-2 • See us at MTT-S Booth 2900

http://www.advanced-control.com
http://mwj.hotims.com/28488-2


46  MICROWAVE JOURNAL  APRIL 2010

THE STANFORD IMPACT

Visit http://mwj.hotims.com/28488-5
See us at MTT-S Booth 2019

http://mwj.hotims.com/28488-5
http://www.atecorp.com/mj


Visit http://mwj.hotims.com/28488-169 or use RS# 169 at www.mwjournal.com/info
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http://www.mwjournal.com/info
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DALMO-VICTOR DEVELOPS AN 
AIRBORNE RADAR ANTENNA

HEWLETT-PACKARD

http://mwj.hotims.com/28488-124


If you’re part of the high frequency movement that’s been held back

by overpriced or underperforming connectors, let San-tron set you

free. S292 connectors offer exceptional VSWR performance through

40 GHz with prices near standard SMAs. Our internal redesign

includes an engineered dielectric match to a hermetic 50 ohm

Thunderline-Z® feedthru. The result is precise mating and ultra-pure

signal transmission.

Looking for a replacement for K-band specific connectors or other SMA,

WSMA, 2.92mm or 3.50mm interconnects? Make the move with S292.

K-Band for the masses

www.santron.com

978-356-1585

Straight plug, direct solder
for .086 semi rigid cable

Straight plug, solder/solder
for .047 semi rigid cable

4 hole flange panel receptacle,
female, .375" square

2 hole flange panel receptacle,
female, .550"

4 hole flange panel receptacle,
female, .500" square

4 hole flange panel receptacle,
female, .500" x .390" rectangle

4 hole flange panel receptacle,
male, .500" square

2 hole flange panel receptacle,
male, .625"

Other configurations available.

Performance
Frequency Range: DC to 40 GHz

VSWR: DC-12 GHz: <1.04
DC-40 GHz: <1.18

System Impedance: 50 ohms

DWV: 300 Vrms @ 60 Hz (sea level)

Temperature Range: -65ºC to +85ºC

Materials
Socket Contact: BeCu

Body: SS-303

Insulator: Delrin

Plating
Bodies: Passivated

Center Contacts: Au/Ni

Mechanical
Interface: MIL-STD-348

Contact Retention: 6 lbs axial

Durability: 500 Cycles

Always Thinking

Feedthrus Available

Visit http://mwj.hotims.com/28488-182 • See us at MTT-S Booth 1820

http://www.santron.com
http://mwj.hotims.com/28488-182


WATKINS-JOHNSON

DEFENSE FUNDING CREATES A MICROWAVE ECO-SYSTEM

Visit http://mwj.hotims.com/28488-81 
See us at MTT-S Booth 628

http://mwj.hotims.com/28488-81
http://www.holzworth.com


For military/aerospace systems that require:

 High levels of mechanical and electrical performance 
under extreme environmental conditions

 Product configured to meet program needs
 Strong support during system development
 Reliable performance over time

For systems and test & measurement 
applications that require:

 Rapid product availability and quick-response service
 Durability and reliability over time with use
 Stable microwave performance

Serving defense and select telecom markets that require:

 50 Ohm semi-rigid configurations
 High mix, low- to mid-volume production
 Reliable performance as a critical parameter
 Support during customer’s product development cycle
 Support for demanding schedules
 Blindmate connector interface expertise

Microwave Business Unit
10221 Werch Drive
Woodridge, Illinois 60517

Tel 630.754.3300
Toll Free 888.347.8676 
www.teledynestorm.com/mj0410

Teledyne Storm–Microwave. Where “best fit” means more than just offering you the 
right product. It also means offering you the right services and technical expertise 

to support your unique needs. Call us now to discuss those needs.

True Blue ®  •  Phase Master ®  •  Storm Flex®  •  FlexFit™  • Accu-Test ®  •  Maximizer™

TAILORED SYSTEMS SOLUTONS

HIGH PERFORMANCE CABLE ASSEMBLIES

BUILD-TO-PRINT MANUFACTURING SERVICES

See our NEW PRODUCTS 

at MTT-S Booth 2813

Visit http://mwj.hotims.com/28488-208 or use RS# 208 at www.mwjournal.com/info

http://www.teledynestorm.com/mj0410
http://mwj.hotims.com/28488-208
http://www.mwjournal.com/info
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SOLID-STATE MICROWAVE DEVICES

http://mwj.hotims.com/28488-43
http://www.ceiswitches.com
http://www.ceiswitches.com
mailto:sales@ceiswitches.com


© 2009 Astrolab, Inc.   Patented – US Patent Office.   Astrolab is a registered trademark of Astrolab, Inc.   All rights reserved.

Tel: 732.560.3800
Email: sales@astrolab.com
www.astrolab.com
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The next evolution in flexible 
coaxial cable has arrived!
Introducing the astro-boa-flex® VII family of ultra 

phase stable flexible cable assemblies to meet the 

most demanding system and laboratory requirements.

Utilizing cutting edge technology, 32188 cables offer

exceptional consistency in dielectric performance

stability throughout multiple production lots. A 

nominal velocity of propagation of 87.5% combined

with superb mechanical durability gives the cable

exceptional phase stability when evaluated for 

both drift and tracking performance when subjected 

to flexure and temperature requirements. 

astro-boa-flex® VII cables offer the highest CW 

power and lowest Insertion Loss on the market 

for flexible cables of comparable diameter. With 

full heritage of exceeding the requirements of 

MIL-DTL-17, consider astro-boa-flex® VII cables 

for your next high performance requirement!

Phase 
Performance
Evolution

astro-boa-flex® VII

AS 9100 & ISO 9001 CERTIF IED

Visit http://mwj.hotims.com/28488-34 
See us at MTT-S Booth 713

mailto:sales@astrolab.com
http://www.astrolab.com
http://mwj.hotims.com/28488-34


CALIFORNIA MICROWAVE

AVANTEK

Visit http://mwj.hotims.com/28488-123

http://mwj.hotims.com/28488-123
http://www.millitech.com


Designing for RF? Get the GaAs out.
Thousands of RF designers around the world have chosen to 
eliminate Gallium-Arsenide-based devices and engineer with 
the green IC alternative.  UltraCMOS silicon-on-sapphire RFICs 
deliver higher RF performance, exceptional linearity, lower power 

consumption...and they’re better for our Earth.  We’ve manufactured more than 
half-a-billion — have we shipped one to you?  

Find Out More 
www.ultracmos.com

See Us At MTT-IMS Booth  2914

Find Out More 
ultracmos.com

Changing how you design RF. Forever.
psemi.com

The Peregrine name and logo are registered trademarks and UltraCMOS is a  
trademark of Peregrine Semiconductor Corp. ©2010 All rights reserved.

High-Reliability 
Mil/Aero Options       

PLL Frequency 
Synthesizers

Mixers & 
   Prescalers

Digital Step 
Attenuators

75Ohm Broadband 
CATV/DTV  

Mobile Wireless 
and Infrastructure

50W High-Power 
   Applications

Test Equipment/ATE  

Ask about DuNETM DTCs
for Tuning Applications 

RF Switches

 
are helping make the Earth’s wireless 

products a little more .

Visit http://mwj.hotims.com/28488-158 or use RS# 158 at www.mwjournal.com/info

http://ultracmos.com
http://mwj.hotims.com/28488-158
http://www.mwjournal.com/info
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TELEDYNE

MEASUREMENT SYSTEMS

FARINON

http://mwj.hotims.com/28488-57
http://www.dbmcorp.com


Now you can rely on Delta, a source of high-quality RF connectors for over
fifty years, for all of your cable assembly needs, as well as other connector-
related value-added products:
• Flexible and semi-rigid cable assemblies from high-volume, low-cost to

sophisticated high-frequency types, using our fully automated cutting and
stripping equipment for consistent and repetitive quality results. Short order
quantities as well as volume production globally, from our manufacturing
sites in the USA, Taiwan and China.

• One-piece body designs to support attenuator housing needs.
• Transmission line and antenna assemblies; other RF related subassemblies.
• Our new state of the art fully automated electroplating facility (NADCAP

certification in process) is designed to serve all your plating requirements
for RF components. Advanced plating software and
in-house X-ray capabilities assures your plating
specifications are consistently achieved.
(Complementary processes such as vapor degreasing
and contact crimping / pretinning are also available.)
Let us be your “one-stop-shop” for adding value to
your supply chain.

Value Added and
Cable Assemblies

Our website offers the unique Cable
Assembly Designer tool to assist with
all your cable assembly needs. Simply

select the cable type, connectors,
testing and marker requirements and

click to send the RFQ to us.

Now you can rely on Delta, a source of high-quality RF connectors for over
fifty years, for all of your cable assembly needs, as well as other connector-
related value-added products:
• Flexible and semi-rigid cable assemblies from high-volume, low-cost to

sophisticated high-frequency types, using our fully automated cutting and
stripping equipment for consistent and repetitive quality results. Short order
quantities as well as volume production globally, from our manufacturing
sites in the USA, Taiwan and China.

• One-piece body designs to support attenuator housing needs.
• Transmission line and antenna assemblies; other RF related subassemblies.
• Our new state of the art fully automated electroplating facility (NADCAP

certification in process) is designed to serve all your plating requirements
for RF components. Advanced plating software and
in-house X-ray capabilities assures your plating
specifications are consistently achieved.
(Complementary processes such as vapor degreasing
and contact crimping / pretinning are also available.)
Let us be your “one-stop-shop” for adding value to
your supply chain.

Our website offers the unique Cable
Assembly Designer tool to assist with
all your cable assembly needs. Simply

select the cable type, connectors,
testing and marker requirements and

click to send the RFQ to us.

(978) 927-1060
www.DeltaRF.com

FAX (978) 922-6430
Email: sales@DeltaRF.com

P.O. Box 53, Beverly, MA 01915

Connect Here.Connect Here.

Visit http://mwj.hotims.com/28488-58 • See us at MTT-S Booth 2706

http://www.DeltaRF.com
mailto:sales@DeltaRF.com
http://mwj.hotims.com/28488-58
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ProtoLaser S. It’s the real deal.
Design your circuit, load virtually any type of substrate, send your file, and you’ll have
real working circuit boards in minutes. So real in fact, you’ll achieve consistent, high
resolution geometries that chemical etching can’t even touch. From prototypes to
medium-run production, the ProtoLaser S will liberate you from the board house.

www.lpkfusa.com/pls • 1-800-345-LPKF

real boards
real easy
real fast

http://www.lpkfusa.com/pls
http://mwj.hotims.com/28488-99


Declare your
model independence!

Introducing the fi rst nonlinear, model independent VNA. 
Some would have you believe it’s wise to tie your nonlinear VNA 
system to a single proprietary model. At Anritsu, we believe all 
design engineers should be free to work with the confi guration 
 right for the application.

In addition to the industry leading frequency coverage, dynamic 
range, and speed, VectorStar offers compatibility with a wide range 
of passive and active tuners. With VectorStar, you can measure 
fundamental and harmonic content to provide the characterization 
data necessary to optimize your nonlinear Power Amplifi er design. 
Furthermore, you can accurately analyze harmonic load pull or 
waveforms, perform power sweep, and characterize bias conditions.

Don’t be constrained by your  VNA. 
Let VectorStar set you free!

Download our Application Note Analysis of Nonlinear 
Active Devices at  www.anritsu.us/NVNA824 or call 
 1-800-ANRITSU to place an order  or schedule a demo.

Sales Offices: USA and Canada 1-800-ANRITSU, Europe 44 (0) 1582-433433,  
Japan 81 (46) 223-1111, Asia-Pacific (852) 2301-4980, South America 55 (21) 2527-6922
 www.us.anritsu.com ©2010 Anritsu Company

The Only High Performance VNAs Designed and Manufactured in the USA

See us at the IMS Show, Booth # 2910
Visit http://mwj.hotims.com/28488-24 or use RS# 24 at www.mwjournal.com/info

http://www.anritsu.us/NVNA824
http://www.us.anritsu.com
http://mwj.hotims.com/28488-24
http://www.mwjournal.com/info
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WIRELESS SYSTEMS

SIMULATION SOFTWARE

http://mwj.hotims.com/28488-26
mailto:sales@ara-inc.com
http://wwww.ara-inc.com
http://wwww.ara-inc.com
mailto:sales@ara-inc.com


100 MHz to 20 GHz

FEATURES:
• Power levels to 5 KW CW, 75 KW Pk.
• Low Intermod Units
• Low Loss Options
• Extended Octave Bandwidths
• Power Monitors and DC Blocks
• Iso Filter-Monitor Assemblies

Isolators / Circulators

Our “POWER-LINE” capability 
serves major markets...
Military and Commercial

Broadband Units • Common Band Devices • High Isolation 
Units • Multiport Devices • Drop-In Devices • Wireless/PCN
Devices • High-Power Industrial/Medical Iso Adaptors
Waveguide Junctions • High-Power TV Units • VHF and UHF 
Devices                   sales@utemicrowave.com

3500 Sunset Ave., Asbury Park, NJ 07712 
Tel: 732-922-1009  Fax: 732-922-1848
E-mail: info@utemicrowave.com

Contact us for more information on our extensive product line and current catalog. We accept Visa, MC, Amex

The following models are examples of our High Power units

Model No. Power Connectors Freq. Range

CT-1542-D 10 Kw Pk 1 Kw Av DIN 7/16 420–470 MHz

CT-2608-S 3 Kw Pk 300 W Av “Drop-in” 1.2–1.4 GHz

CT-3877-S 2.5 Kw Pk 250 W Av “Drop-in” 2.7–3.1 GHz

CT-3838-N 5 Kw Pk 500 W Av N Conn. 2.7–3.1 GHz

CT-1645-N 250 W Satcom N Conn. 240–320 MHz

CT-1739-D 20 Kw Pk 1 Kw Av DIN 7/16 128 MHz Medical

POWERHIGH

For Military / Radar

      
 Applications.

Telecom

Communications

Scientific – Medical

Drop-in Model CT-3885-S

Military and Radar

UTE Microwave is one of the leading suppliers of ferrite components 

in the industry. We offer innovative engineering, reliability, custom 

design, standards...many off-the-shelf...plus superior service and 

over 35 years of know-how.

For Military and Radar applications our Drop-in Model CT-3885-S  

is designed to operate at 2.5 KW Peak and 250 Watts average 

power in the 3 GHz radar bands. Bandwidth is up to 12%. Typical 

specs are 20 dB Isolation. 0.3 dB max Insertion loss and 1.25 max 

VSWR. The 1-5/8 x 1-5/8 x 7/8 package provides for optimum RF 

grounding and heat transfer. Other stripline interface HIGH POWER 

units are available from VHF thru C band.

A broad line of low loss HIGH POWER coaxial and stripline mounting 

circulators are available. Typical coax units handle 3 KW CW, 10 KW 

peak at 120 MHz and 1 KW CW, 3 KW peak in the 400-800 MHz  

TV bands. 250 Watt stripline drop-in units are also available. In the 

800-3.5 GHz spectrum, 0.15 dB loss stripline drop-in units operate 

at 200 Watts CW, 2 KW peak power levels.

Visit http://mwj.hotims.com/28488-214 • See us at MTT-S Booth 704

mailto:sales@utemicrowave.com
http://mwj.hotims.com/28488-214
mailto:info@utemicrowave.com
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®

®

BESSER ASSOCIATES

http://mwj.hotims.com/28488-96
mailto:sales@krytar.com
http://www.krytar.com


Visit http://mwj.hotims.com/28488-14 • See us at MTT-S Booth 2713

http://mwj.hotims.com/28488-14
mailto:sales@aethercomm.com
http://www.aethercomm.com
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■

Chuck Swift, who refers to 
himself as “The Old 
Peddler”, entered sales in 
1955 and established his 
rep/distributor firm, C.W. 
Swift & Associates, in July, 
1958. His product lines were 
RF and microwave 
connectors and components, 
and an occasional pistachio. 
Chuck attended his first 
IMS in 1961, and was 

Chairman of the 1989 Symposium in Long Beach. 
Awarded the N. Walter Cox Award in 1994, Chuck will 
be honored with a Luncheon (Chuck Roast) on 
Tuesday, May 25th. Look for him and his motorcycle in 
Anaheim.

Les Besser has worked in 
engineering and 
management capacities at 
the microwave divisions of 
HP and Fairchild, and also 
at Farinon Electric. He 
authored COMPACT and 
founded Compact Software, 
a pioneer CAD software 
company. Later, he formed 
Besser Associates, dedicated 
to continuing education 

through instructor-led short courses. He has published 
numerous technical articles, contributed to and 
co-authored several textbooks, and is a Life Fellow of 
the IEEE, receiving numerous awards for his many 
contributions to the field.
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Endless Possibilities!

Other divisions: modular rf • receiver systems • ar europe
USA 215-723-8181. For an applications engineer, call 800-933-8181.
In Europe, call ar United Kingdom 441-908-282766 • ar France 33-1-47-91-75-30 • emv GmbH 89-614-1710 • ar Benelux 31-172-423-000

ISO 9001:2008
Certified

Copyright © 2010 AR. The orange stripe on AR products is Reg. U.S. Pat. & TM. Off.

Introducing The AR Hybrid Module Power Amplifiers… with powers & abilities no single technology can match.
We combined power technologies and microelectronics to create a whole new breed of hybrid power amplifiers.  

These new hybrid modules pack an incredible amount of power into small, compact, lightweight bodies.  
They work in higher frequencies.  The six initial models are all RoHS-compliant.  They cover the 6 – 18 GHz range and
have powers up to 37 dbM.   And they keep on working in the harshest environments. We can also make modules
that are non RoHS compliant.

With all this – and 100% mismatch capabilities, excellent stability, low spurious signals, low noise figure, 
low intermodulation distortion, and more – these hybrid modules have powers & abilities that no single technology can 
deliver.  Since we developed and produced these in our own state-of-the-art microelectronics lab, we can easily 
create custom hybrid modules to your specs.  So anything is possible.

To learn more, visit www.ar-worldwide.com or call us at 215-723-8181.

Visit us at IEEE MTT 2010 International Symposium
Anaheim Convention Center, Anaheim, CA, Booth# 3400 – May 25-27

Visit http://mwj.hotims.com/28488-28 or use RS# 28 at www.mwjournal.com/info

http://www.ar-worldwide.com
http://mwj.hotims.com/28488-28
http://www.mwjournal.com/info


WELCOME TO THE
2010 IEEE MTT-S
INTERNATIONAL
MICROWAVE SYMPOSIUM

W

IMS2010 General Chairman
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Visit http://mwj.hotims.com/28488-140 • See us at MTT-S Booth 3117
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2010 RFIC 
SYMPOSIUM: RF DESIGN
FOR NEW HORIZONS

W

2010 RFIC General Chair
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Noisecom’s cutting edge technology will lead you down the road to success with 

our innovative and high-speed solutions.

• RF & Microwave AWGN

• Digital Noise Generation

• Satellite Communications 
(BER, Eb/No)

• Wireless (WiMAX & LTE)

• >60 GHz Noise Figure

• Serial Data Compliance
(Jitter, Rj)

• Wireless HD Testing

• Receiver & Antenna 
Calibration

As a global provider of noise generators, modules, diodes and 

specialized test solutions we are ready to meet your present 

needs, as well as address your future applications.

For more information visit: www.noisecom.com or call 

+1 973-386-9696.

Come visit us at the 2010 IEEE MTT-S show, booth #520.

Visit http://mwj.hotims.com/28488-151 or use RS# 151 at www.mwjournal.com/info

http://www.noisecom.com
http://mwj.hotims.com/28488-151
http://www.mwjournal.com/info
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 Fig. 1  IEEE RFIC Symposium schedule.
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USA: 781-376-3000 • Asia: 886-2-2735 0399 • Europe: 33 (0)1 4144366 • Email: sales@skyworksinc.com
www.skyworksinc.com  •  NASDAQ: SWKS

Discrete and Integrated 
RF Solutions

Cellular and Broadband Communications
Solutions for wireless communications infrastructure systems, including cellular base 
stations, WiMAX access points, land-mobile radio systems, point-to-point radio links 
and more. Also, highly integrated PA and FEM solutions with embedded mobile 
connectivity for GSM, GPRS, EDGE and WCDMA, CDMA, and LTE air interfaces.

Wireless Energy Management
Unique front-end solutions for automated metering infrastructure (AMI), security, 
medical, and home/industrial automation. Products address all major ISM bands 
and ZigBee® / IEEE 802.15.4 standards.

Wireless Data Communications (WLAN, WiMAX)
High-performance RF switching and amplifi cation solutions that enable design 
fl exibility for all 802.11a,b,g,n WLAN applications, as well as fi xed and mobile 
WiMAX applications targeting the licensed WiMAX bands: 2.5 GHz and 3.5 GHz. 

Military/Homeland Security
RF and microwave technical ceramics, switching, diode and amplifi cation 
solutions for defense and homeland security systems, including radio 
communications, radars, electronic surveillance, electronic countermeasures 
and more. Screenings equivalent to JANS level of MIL-PRF-19500, and Class K 
of MIL-PRF-38534 available. 

Visit http://mwj.hotims.com/28488-188 or use RS# 188 at www.mwjournal.com/info

mailto:sales@skyworksinc.com
http://www.skyworksinc.com
http://mwj.hotims.com/28488-188
http://www.mwjournal.com/info


75TH ARFTG 
CONFERENCE HIGHLIGHTS

S

Conference Chair
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Typical Specifications

Frequency ..............16.0 - 17.0 GHz

Waveguide .............WR62

Transmit VSWR ....1.50 Max.

Transmit Loss .......1.0 DB Max.

Receive VSWR ......1.50 Max.

Receive Loss .........1.0 DB Max.

Power (CW) .........150W

Power (Peak) ........300W

Pressure .................15 PSIG

Material .................Aluminium/Iridite

Microwave Development Laboratories
135 Crescent Road
Needham Heights, MA 02494

V: 781-292-6680/6684   
F:  781-453-8629   
E-mail: mdlsales@mdllab.com   
www.mdllab.com

WAVEGUIDE CAST BENDS & TWISTS

WAVEGUIDE FEED ASSEMBLIES

MONOPULSE COMPARATORS

ROTARY JOINTS

MICROWAVE FILTERS

ROTARY SWITCHES

WAVEGUIDE TO COAX ADAPTERS

WAVEGUIDE PRESSURE WINDOWS

COMMERCIAL WAVEGUIDE ASSEMBLIES

Choose components or integrated front end assemblies.
Precision manufacturing has made MDL the industry leader in passive waveguide components 

and subassemblies.  And we have remained the leader for 50 years because of our attention 

to detail and our single source capabilities.  Our engineers use the latest in SolidWorks, Ansoft 

HFSS and our proprietary software to design to your specifications – precisely.  Call an MDL 

specialist today or visit us online at mdllab.com.

Precisely the way you want it.

Visit us at MTT-S
Booth# 2826

 Visit http://mwj.hotims.com/28488-122 or use RS# 122 at www.mwjournal.com/info

http://mdllab.com
mailto:mdlsales@mdllab.com
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IMS 2010 MICROAPPS: 
DIVERSITY IN MICROWAVES

T

AWR Corp.
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Visit http://mwj.hotims.com/28488-92 • See us at MTT-S Booth 1700

http://mwj.hotims.com/28488-92
mailto:sales@jfwindustries.com
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See us at MTT-S Booths Amplitech 3030 & PMI 3031

htp://www.pmi-rf.com
mailto:sales@pmi-rf.com.
http://www.amplitechinc.com
mailto:sales@amplitechinc.com


Visit http://mwj.hotims.com/28488-Amplitech 20 & PMI 160 or use RS# 20 & 160 at www.mwjournal.com/info
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Ideas grow 
faster in 
the right 

environment

MICROWAVE 
OFFICE

Spawning new ideas and getting
them to market fast are the mark
of innovative companies. So we’re
happy that customers tell us they
more than double their productivity
with today’s Microwave Office® design
environment. ACE™ automated
circuit extraction cuts interconnect
modeling to seconds. AXIEM™ 3D
planar EM reduces most EM cycle
times by a factor of 10. Plus our
open framework means everything
is in the same workflow so there’s
no jumping in and out of different
tools. It means shorter turnarounds
and less hectic deadlines too. Grab
a test copy at awrcorp.com/MWO.

Visit http://mwj.hotims.com/28488-36 • See us at MTT-S Booth 1318

http://awrcorp.com/MWO
http://mwj.hotims.com/28488-36
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The List: Mobile Devices

Simulation Software
RFIC design: Agilent’s Golden Gate, ADS, AWR’s Analog Offi ce (new multi-rate 
HB engine), status on Synopsys RFIC solution (Custom Designer)
System: Agilent SystemVue (and W1715 MIMO channel builder), AWR VSS, 
Mathworks RF blockset updates for Simulink?
EM simulation: Updates on 3D - Ansoft HFSS, CST MW Studio, Remcom, Agilent 
EM pro (integrated with ADS) , AWR Axiem (MWO) and Sonnet (3D planar)
PCB and test fi xture design: ADS, Genesys, MWO, Designer note ask about 
device libraries, X-parameters.  High speed design soln., links to test equipment, 
links to board layout tool. Intercept technologies.

Test Equipment
Signal Generators: Agilent  (ESG sig. Gen w/ modulation capabilities 2G-4G, 
PSG CW and analog mod., PXB baseband generator/channel emulator); Rohde & 
Schwarz: (R&S SMU200A/SMJ100A, AWG support with WinIQSim, EUTRA/LTE 
avail.); Anritsu (MG3690B series, CW)
Arbitrary Waveform Generator: new 81180A from Agilent (4/12/10); Tektro-
nix: AWG5000/7000 (Arb. Waveform Gen.)
Signal/Spectrum Analyzers: Rohde & Schwarz (FSV/FSQ/FSU), R&S FSUP 
(phase noise), FSMR (receiver test); Anristu (MS269XA series & new MS2830A 
- 2/12/10); Agilent (PXA/MXA/EXA/CXA); Tektronix (RSA3000 Series). Each 
vendor has tiered price/performance features
Digital Oscilloscopes: Tektronix (DPO/DSA70000), Agilent (Infi niium DSO/DSA 
90000 series)
Nonlinear VNAs: Agilent, Anritsu, Rohde & Schwarz
Communications: get data on R&S CMW500 (network emulation, VSA/VSG); 
Anritsu’s MD8480C Signaling Tester with Dual-Carrier HSPA Evolution; 
Agilent’s N9073A W-CDMA/HSPA/HSPA+ for one-button RF transmitter confor-
mance measurements

Materials & Passive Components
Rogers Corp. new RO4360 laminate (6.15 Dk), may be effective cost-down 
replacement,  for LTCC, ARC Technologies Heat-X EMI suppression/magnetic ab-
sorbers/structural composites, Coilcraft (inductors), Tecdia (chip caps), Murata 
(SMT caps)

Active Components/RFICs/MMICs
Aerofl ex Metelics (diodes, switches), Peregrine (SOS switches), Analog Devices 
(converters/gain blocks), Avago (FBAR high isolation and high rejection duplex-
ers)

Timing Solutions
NDK (micro-miniature NX2520SA TCXO), Valpey Fisher, Vectron International 
(TX-500 TCXO/BAW/SAW fi lters), Synergy Microwave, Crystel (CVT20)

RF Front-ends
PA & Transmit Modules:  
RFMD: PowerSmart architecture, supports four GSM/GPRS or EDGE bands; 
up to fi ve bands of TD-SCDMA, W-CDMA/HSPA+, LTE, WiMAX or CDMA. New 
products:  RF720x - 3G multimode PA with mode/band - specifi c front-end 
architectures for all major WCDMA/HSPA+ bands; RF71XX - dual & quad-band 
GSM/GPRS transmit modules; RF323X, and RF3171 - 3G transmit modules, for 
entry-level feature phones supporting one-to-two bands of W-CDMA and two-to-
four bands of GSM/GPRS
Skyworks: new SKY7760Xmultimode/multiband PA modules for HSPA 3G, quad 
band GPRS and EDGE operations, supports bands 1,2,5 and 8 for W-CDMA and 
HSUPA modulation
TriQuint: TRITIUM PA-Duplexer Module and TRITON PAs - discrete components 
can be confi gured for global coverage of WCDMA/ HSPA+ in the 3GPP bands 1, 2, 
4, 5 and 8; Tritium PA-Duplexer 4G LTE duplexer, Tx fi lter and PA for upper 700 
MHz spectrum in band 13 and fi lters/duplexers for CDMA450. HADRON II PA 
Module for GSM/GPRS/EDGE. Quantum Transmit module and TRIUMF multi-
mode/multi-band “convergence” architecture - protocols up to 4G

Switch Modules:
RFMD (new RF1603/4, SP3T/SP4T); Skyworks (antenna switch modules for 
2/3/4G devices using GaAs and SOI; SKY13362 - single-pole ten-throw switch 
with integrated CMOS decoder and dual low pass harmonic fi lters), Peregrine 
UltraCMOS - PE4269X series

Notes:
(works in Cadence environment, new capacity, yield 
analysis, wireless test benches)

(integrated into ADS);

notes: antenna guys want 3D also need SAR analysis 
and model entire phone interaction with environment 
(i.e car, buildings, etc.),  passive comp. guys want 
planar, parameterization for spiral designs

look into Agilent’s MXG and PXB for real-time 
LTE eNB receiver testing and MIMO receiver 
implementation and PXA, signal analyzer, for RF 
transmitter testing. standards such as LTE FDD, 
LTE TDD, HSPA

compare samples/sec and bit resolution

wideband FFT analysis, CCDF, Freq. vs. Time, 
spectrum, power vs. time analysis. Compare dynamic 
range, phase noise, level accuracy and res. BW

125 MHz analysis BW

Compare edge trigger speeds, deep memory, sample 
rates

uses an RF confi gurable “Power Core(tm)” includes 
power amp and RF power management, switching and 
signal conditioning in ref. design

features a GSM/GPRS PA and an integrated 
PHEMT switch

SKY77601/4 improved performance under mismatch 
and lower current consumption

BiHEMT (PHEMT and HBT on same GaAs 
wafer), CuFlip: copper pillar die attach

TQM7M5013

Includes Hadron PA, and SP6T switch (Quad-band) 
or SP4T (Dual-band) to support 3G WPGRS and 
WEDGE

Silicon on Insulator (SoI)

Various low cost single pole four and eight throw 
switches SKY14152/3/5



The Design Engineers Search Engine 

        IF/RF MICROWAVE COMPONENTS

ISO 9001 ISO 14001 AS 9100 CERTIFIED

476 Rev. Orig.

ERA

Gali, 
GVA, PHA

AVA, PMA

LEE

PSA

MMIC 
AMPLIFIERS

from73¢
qty.  1000120+ CATALOG MODELS 

NF from 0.5 dB,  IP3   to +48 dBm,  Gain 10   to 30 dB,  Pout to +30 dBm

Mini-Circuits...Your partners for success since 1969

DC to 20 GHz

Mini-Circuits offers one of the industry’s broadest selections of low-cost, MMIC Amplifiers up to 20 GHz.  
These ultra-broadband InGaP HBT and PHEMT amplifiers satisfy a wide range of commercial, industrial and military 
applications with a variety of gain, low noise and high IP3 performance to address the most difficult specifications.

Tight process controls produce consistent performance across multiple production runs, ensuring repeatability 
and confidence with every unit. In fact, cascading multiple amplifiers often produce less than 1 dB total gain variation at 
any given frequency. Operating from supply voltages as low as 2.8V, current consumption down to 20 mA and packages 
as small as our SOT-363, these MMIC amplifiers can meet critical size and power consumption system requirements.

Visit our website to locate the amplifier that meets your specific needs. Each model includes full electrical, 
mechanical and environmental specifications and a full set of characterization data including S-Parameters. 
Also - look for our application notes that provide characterization of our MMICs for complex modulation such as 
WCDMA, LTE, QAM and other digital standards. All models are in stock for immediate shipment.

Visit http://mwj.hotims.com/28488-128 • See us at MTT-S Booth 531

http://mwj.hotims.com/28488-128
http://minicircuits.com
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Filters

Filter/Amplifiers
Multiplexers

Integrated
Assemblies

Discover the Delta Difference

Call (805) 751-1100 to
Discover the Delta Difference
Visit www.deltamicrowave.com for more information.
AS9100:2004 / ISO9001:2000 Registered

At Delta Microwave, we are committed to:
   Supreme customer service
   Unmatched product quality
   Continually improving design
 and efficiency

Our commitment to these principles has made us one of the fastest growing 
RF and Microwave component companies in the world. When it comes to 
choosing a company to meet your rigorous requirements, there is a difference.

Visit us at 2010 IEEE MTT-S
International Microwave Symposium
Booth #2941

 Visit http://mwj.hotims.com/28488-59 or use RS# 59 at www.mwjournal.com/info

http://www.deltamicrowave.com
http://mwj.hotims.com/28488-59
http://www.mwjournal.com/info
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Check out new nonlinear capabilities - PNA-X; Vectorstar and ZVA, 
also
Option H08 for pulsed RF from Agilent

Waveform engineering and active harmonic tuning
Consider Anritsu’s MG37020A fast switching microwave signal 
generator and
Aerofl ex (2200 OEM Mod. Freq. Synth.)

Antenna design, radar cross section for electrically large structures
RF circuit board design with planar EM and system simulation capabilities

Discuss Cobham’s UWB time domain radar system that is used as the 
basis for single channel or multi-channel radars

Look at latest standard products and discuss custom design for upcoming 
project

Consider Ducommun WiseWave millimeter-wave band sub-assemblies; 
NIC’s duplexer  LNA assemblies [L & S Band], and SYS9.0N01R 
three-channel X-band monopulse radar receiver and Model 127077 
transmit/receive switch/amplifi er from MITEQ

Find out how manufacturers are addressing the demand for more power

Need products that are stable, reliable and rugged enough for harsh 
environments - look into Huber�Suhner’s One- Stop Solution and inves-
tigate Spectrum’s Components Group regarding design and manufacture 
of custom designs
Review advanced waveguide and coaxial components

Investigate Kevlin Corp. offering
Look into waveguide/coaxial/slip ring combinations

Products: Hittite’s HMC-C072 GaAs HBT ultra low phase noise 
amplifi er module; Mimix Broadband’s P1072-BD 34.0 - 37.0 GHz GaAs 
MMIC PA; RFHIC’s wideband amplifi ers (RRP models)

Products: Integra’s S-band silicon bipolar power transistors; TriQuint 
Semiconductors’ PowerBand(tm) RF transistors 

Products: MESL X-Band differential 4-port circulators or airborne, 
ground and naval radars

The basic components - Products: Coilcraft’s military grade RF Chip 
inductors

Products: K&L’s IB Series bandpass fi lter for ground base radar and 
the SH Series for general radar applications

The List: Radar



We’re not asking you to buy the MMICS we make.

We’re making the MMICS you’ve been asking to buy.

There’s no crash course in high frequency engineering. Experts like you have learned the ins and outs

of system design by doing. And at this level, no one likes a road block. So when it comes to picking

your next MMIC, consider Endwave. We’ve been putting our own experience to work to offer you

a selective group of high performance VCOs, amplifiers, attenuators, mixers, passives and integrated

multifunction chips. MMICs that do more, cost less, excel through 100 GHz, and just might make

you think: someone’s been listening after all.

Endwave. Plug us in. www.endwave.com

Visit http://mwj.hotims.com/28488-66 • See us at MTT-S Booth 2724

http://mwj.hotims.com/28488-66
http://www.endwave.com
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®

Some people only think of us
for chip inductors.

Yes, chip inductors are among
Coilcraft’s biggest sellers. But
did you know we also offer a
full range of other RF products
like these?

They’re all in stock for
immediate shipment and all
available as free samples for
testing and evaluation.

For the full picture, visit
www.coilcraft.com/RF

Air Core Inductors
For the highest possible Q
and current handling,
nothing beats our air core
“Spring” inductors. New
models offer more inductance values and
smaller size.

Wideband Transformers
Our low insertion loss transform-
ers come in a wide range of turns
ratios. Use for baluns, isolation
or impedance matching.

RFID Transponder Coils
A variety of antenna coils for 125
kHz systems. Automotive grade
models for tire pressure and
keyless entry applications.

Broadband Conical Inductors
High impedance from 10 MHz to
40 GHz. Perfect for RF to
millimeter-wave choking and
bias tees. Available with leads
or in surface mount versions
for ruggedness and easy mounting.

Visit http://mwj.hotims.com/28488-46 • See us at MTT-S Booth 1900

http://www.coilcraft.com/RF
http://mwj.hotims.com/28488-46
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3G load testing
LTE verifi cation

3G to 4G transition (high priority)
BTS testing - priority
LTE conformance

BTS Testing - priority
Handoff testing
Scopes, etc.

Need fl exible confi gurations

Need stable, rugged test cables - warn cables are becoming a problem!

System design and evaluation
EM simulation of antennas and systems
EM simulation of antennas and systems

EM simulation of antennas and systems

Very high effi ciency - 2.1 GHz LTE 52%, GaAs (new technology to check 
out!)
30 W, GaN - 
50 V LDMOS- check out HV8
Check out any other options - perhaps custom sub-assembly

NF as low as 0.37 dB - How low can you go!
NF 0.7 dB, dual stage
NF 0.55 dB SMT
Check out any other options

Custom integrated assemblies? Can we work closely with these suppliers??

Standard products, SMT
Check out new Zinger (Anaren)
WiMAX splitters-Meca

-120 dB@ 10 kHz

-116 dB@ 10 kHz (new minatures)

-121 dB@ 10 kHz

-117 dB@ 10 kHz

double-balanced GaAs MMIC
Wide band mixer

Check out low cost switches
Check out HMIC switches

High isolation
6-bit digital
High isolation, 58 dB?

1900 MHz Diplexers/Filters, etc.

The List: Infrastructure



Visit http://mwj.hotims.com/28488-215 or use RS# 215 at www.mwjournal.com/info

http://mwj.hotims.com/28488-215
http://www.mwjournal.com/info
http://www.valpeyfisher.com
mailto:sales@valpeyfisher.com


See us at MTT-S Booths Amplitech 3030 & PMI 3031

http://www.CamponilElectronics.com
http://www.CamponilElectronics.com
mailto:info@camponilelectronics.com


Visit http://mwj.hotims.com/28488-Amplitech 20 & PMI 160

http://mwj.hotims.com/28488-Amplitech
http://www.CamponilElectronics.com
mailto:info@camponilelectronics.com
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http://www.anaheimoc.org
http://www.comevisitanaheim.com
http://disneyland.disney.go.com
http://disneyland.disney.go.com
http://www.anaheim.diningguide.com
http://www.anaheim.diningguide.com
http://www.letseatoc.com/anaheim.htm
http://www.letseatoc.com/anaheim.htm
http://www.anaheimgardenwalk.com
http://www.anaheimgardenwalk.com
http://www.allanaheimtours.com
http://www.allanaheimtours.com
http://losangeles.angels.mlb.com
http://losangeles.angels.mlb.com
http://Twitter.com
http://www.mwjournal.com
http://www.mwjournal.com
http://Hastage.org


Visit http://mwj.hotims.com/28488-117 • See us at MTT-S Booth 511

http://mwj.hotims.com/28488-117
mailto:quote@microphase.com
http://www.microphase.com
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Whenever legacy systems are upgraded, whether to address new threats
or to benefit from improved technology, you can count on CTT’s twenty-five
years of experience in microwave amplification and subsystem integration.

CTT offers not only form, fit, function of microwave amplifier
replacements for many mature systems, but also incorporates leading-edge
technology components such as GaN and SiC.

CTT is well positioned to offer engineering and production technology
solutions – including high-rel manufacturing – to infuse new technology
into legacy systems for improved reliability and life cycle costs.

• Multi-Band Communications
• Simulators
• Line Test Equipment
• EW: ECM, ECCM & ESM
• Jammers: Radar & IEDs
• Radar Systems
More than twenty-five years ago CTT, Inc. made a strong commitment

to serve the defense electronics market with a simple goal: quality,
performance, reliability, service and on-time delivery of our products.

Give us a call to find out how our commitment can support your
success. It’s that simple.

Microwave Technology Leadership
Low-Noise Amplifiers
• NEW Compact Low-Noise
• 0.5–20 GHz
• NEW Broadband 0.2–20 GHz
• Broadband 17–40 GHz
• Narrowband Up to 18 GHz
Custom Engineered Options
Hi-Reliability Capability
Power Amplifiers
• NEW GaN Broadband
• Broadband 0.2–100W
• Narrowband Up to 100W
• NEW Rack-Mount 0.5–31 GHz
Special Purpose Amplifiers
• Equalizer Amplifiers
• Frequency Doubler/Triplers
• Limiting Amplifiers
• Temperature Compensated
Subsystems
Contract Manufacturing

USA-based thin-film
microwave production
facility

Map of Anaheim area provided courtesy of CTT, Inc. Stop by CTT’s Booth 1806

Visit http://mwj.hotims.com/28488-54

http://mwj.hotims.com/28488-54
http://www.cttinc.com
mailto:sales@cttinc.com
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Visit http://mwj.hotims.com/28488-118 • See us at MTT-S Booth 1905

http://mwj.hotims.com/28488-118
http://www.microsemi.com
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Signal Processing Innovation and Reliability

ISO 9001:2000 • AS9100
MIL-PRF-38534 • Class H & Class K Certified

4 0 8 - 5 2 2 - 3 8 3 8 • Fa x 4 0 8 - 5 2 2 - 3 8 3 9
w w w. t e l e d y n e - c o u g a r . c o m

e m a i l : c o u g a r @ t e l e d y n e . c o m

NEW
2010 Product Guide

available at Booth #1324
2010 MTT IMS

Over 25 years of serving the RF andmicrowave performance industry havemade
Teledyne Cougar a trusted partner for every application demand. Our experience
and signal processing expertise are key to innovative solutions for complex space,
defense and industrial programs.

◆ Broadest selectionof readily available catalogRFandmicrowave
components.

◆ Complete range of custom designed, performance-focused
subsystems and integrated assemblies.

◆ Custom components to meet every RF, mechanical, and
application requirement.

◆ Full portfolio of value added services, including die screening/
selection, element and component upgrading, and environ-
mental screening.

Teledyne Cougar is your source for Hi-power Amplifiers,
RF &Microwave Components, Integrated Subassemblies,

Integrated Assemblies and Value-add Service needs.

http://www.teledyne-cougar.com
mailto:cougar@teledyne.com
http://mwj.hotims.com/28488-207
http://Marketing.com


Visit http://mwj.hotims.com/28488-199 • See us at MTT-S Booth 1333

http://mwj.hotims.com/28488-199
http://global-sei.com/Electro-optic/index_e.html
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2470 Fox Hill Road, State College, PA 16803-1797
Phone: 800-458-3401 or 814-355-8004 • Fax: 814-355-2714
E-mail: sales@resistor.com • Source code: 56235

QUALIFICATIONS

ISO9001 & AS9100 • MIL-PRF-55342 • MIL-PRF-32159 • MIL-PRF-914

RESISTIVE PRODUCTS

At State of the Art, we like control... 
the superior design, manufacturing and 
delivery of every resistor we make.

Technology, quality and reliability 
are not an option; they’re a given. 
And our policy of made in the USA
will never change.

Sure we’re control freaks, but you 
wouldn’t want it any other way.

Control Freaks

We are mission-critical resistor specialists

http://mwj.hotims.com/28488-197
http://www.resistor.com
mailto:sales@resistor.com


Visit www.rogerscorp.com/acm to learn more about our full line of High Frequency Laminates

Features

Total Cost Solution

Ease of Fabrication

Give your next amp a boost with 

RO4360™

6.15 Dk High Frequency Laminates

We invite you to visit us at MTT-S, Booth #2920

 Visit http://mwj.hotims.com/28488-177 or use RS# 177 at www.mwjournal.com/info

http://mwj.hotims.com/28488-177
http://www.mwjournal.com/info
http://www.rogerscorp.com/acm
http://www.rogerscorp.com
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JERSEY MICROWAVE DESIGNS, DEVELOPS AND 
MANUFACTURES QUICK TURN MICROWAVE AND MILLIMETER

WAVE COMPONENTS AND SUB-SYSTEMS SOLUTIONS

230 Route 206, Suite 407 • Flanders, NJ 07836 • Phone: 908.684.2390 (ext 23)
Fax: 908.684.2391 • email: sales@jerseymicrowave.com • www.jerseymicrowave.com

These Frequency Block Converters were specifically developed for applications
that require high efficiency/low power consumption (12 Watts) and the lightest
weight possible without sacrificing performance. These units meet the needs of
the Wideband Gapfiller System’s (WGS) hardware. Extending battery life and a
more portable overall volume have been achieved. Weighing just under 20 ounces
and a overall package size of 4.2" x 3.0" x 1.4".

The field proven qualified design (over 1,100 units shipped) has been re-packaged
to address this mission critical goal. Jersey is the #1 provider of Ka-band BUCs to
the WGS effort since the first launching of WGS 1. Our military band (30 - 31 GHz)
block up converters are available with many standard options and features.
Options include high output power, outdoor packaging, custom frequency bands
in X and Ka-bands.

JERSEY’S KABUC “LITE” SERIES

Contact us to discuss your custom 
specifications or to select from one 

of our standard product designs.

Small, light-weight, low power 

consumption Ka-band Block Up 

Converters Designed especially for 

man-pack and UAV applications

NEW PRODUCT

Your reliable Signal Source – Performance to meet your needs!

UAV

Typical
“man pack”

mailto:sales@jerseymicrowave.com
http://www.jerseymicrowave.com
http://mwj.hotims.com/28488-91
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http://www.rfmd.com/globalsales
http://www.rfmd.com/emailalert
http://rfmd.com
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Advanced Control Components Inc.
611 Industrial Way West
Eatontown, NJ 07724

Tel: (732) 460-0212 x249
Fax: (732) 460-0214

www.advanced-control.com 
Advanced Control Components designs and 
manufactures high performance components 
and custom integrated multi-function assem-
blies to 40 GHz serving commercial, industri-
al, military and space applications. Products 
include amplifiers, attenuators, detectors, 
frequency converters, limiters, phase shifters, 
switches, switch matrices and synthesizers. 
Advanced Control Components also provides 
RF and microwave design, analysis, manu-
facturing and test services. 

Booth No. 2900

Advanced Semiconductor Business Inc.
4F,  Venture Town Building,  

KT HRDC, 367-17
Goijeong-Dong, Seo-Gu, Daejeon,  

302-716, 
Republic of Korea 

Tel: 82-42-528-7225 
Fax: 82-42-528-7222

E-mail: sales@asb.co.kr

www.asb.co.kr
Leading-edge design and manufacturer of 
RF/IF MMIC and module active components 
and oscillators allowing world class product 
design of mobile wireless infrastructure 
equipment (CDMA, GSM, PCS, WCDMA, 
WLAN, WiBro/WiMAX, DSRC), CATV, GPS, 
DMB/DVB/CMMB, satellite comm., etc. ASB 
Inc. is pursuing continuous upgrading and 
innovation of the products and providing 
prompt and insightful support from custom-
er’s sample design to production. ISO9001 
and ISO14001 certified.

Booth No. 2836

Aeroflex/Inmet
300 Dino Drive

Ann Arbor, MI 48103
Tel: (734) 426-5553
Fax: (734) 426-5557

www.aeroflex.com/inmet 

Aeroflex/Inmet is an ISO 9001:2008 certi-
fied manufacturer of a broad offering of RF 
and microwave components for the military, 
wireless, optical, and test and measurement 
markets. With product development as a core 
competency, Inmet continues to add catalog 
products while producing custom designs in 
support of our customer base. With a history 
of providing coaxial components from DC to 
65 GHz and 300 W, Inmet is a leader in sup-
plying passives across multiple markets.

Booth No. 1310

Aeroflex/KDI Inc.
60 South Jefferson Rd. 
Whippany, NJ 07981
Tel: (973) 887-5700
Fax: (973) 884-0445

E-mail: kdi-sales@aeroflex.com

www.aeroflex.com/kdi-integrated 

Offering components and subassemblies 
which capitalize on a vast library of modular 
circuit designs for the RF and microwave 
industry, Aeroflex/KDI-Integrated Products is 
focused on providing standard and custom-
designed products up to 40 GHz into spe-
cialized system applications. Our products 
include PIN attenuators, phase shifters, 
vector modulators, PIN Diode switches, 
power combiners, dividers, and directional 
couplers, and detectors that can be offered 
alone or integrated to provide multiple func-
tions within an RF subsystem. 

Aeroflex/Metelics
54 Grenier Field Rd. 

Londonderry, NH 03053
Tel: (888) 641-7364

E-mail: metelics-sales@aeroflex.com

www.aeroflex.com/metelics
Aeroflex/Metelics’ new surface-mount PIN 
diode switches are the preferred alternative 
to lower power QFN packaged MMICs – the 
SP2T R-R and symmetrical SP2T and SP3T 
switches. Compare this superior perfor-
mance to the average QFN MMIC switch that 
offers just 20 W C.W. or 100 W peak input 
power for your military radio, WiMAX, IED 
and MRI designs.
 

Aeroflex/Weinschel
5305 Spectrum Dr.

Frederick, MD 21703
Tel: (301) 846-9222, (800) 638-2048

E-mail: weinschel-sales@aeroflex.com

www.aeroflex.com/Weinschel
Aeroflex/Weinschel offers a wide range of RF, 
Wireless and Microwave Components and 
Subsystems that operate over the DC to 50 
GHz frequency range. Product lines include 
Programmable step attenuators including 
PIN, FET, relay and edge-line technologies, 
resistive power splitters, dividers, high power 
(up to 1500 W) and low passive IM fixed at-
tenuators, coaxial terminations, continuously 
variable and manual variable attenuators, 
Planar Blind-mate and Planar Crown® con-
nector systems, SmartStep® components 
and RF simulation subsystems.

Booth No. 1310 Booth No. 1310 Booth No. 1310

Exhibitor Profiles

http://www.advanced-control.com
mailto:kdi-sales@aeroflex.com
http://www.aeroflex.com/kdi-integrated
mailto:sales@asb.co.kr
http://www.asb.co.kr
mailto:metelics-sales@aeroflex.com
http://www.aeroflex.com/metelics
http://www.aeroflex.com/inmet
mailto:weinschel-sales@aeroflex.com
http://www.aeroflex.com/Weinschel
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Aeroflex Plainview
35 S. Service Rd.

Plainview, NY 11803
Tel: (800) 645-8862

www.aeroflex.com/bband
Aeroflex Plainview offers a variety of broad-
band, RF and Microwave Amplifiers, Up/
Down Converters, Log Amplifiers, and 
Switches for commercial, space and military 
applications.

Booth No. 1310

Aethercomm Inc.
3205 Lionshead Ave.
Carlsbad, CA 92010
Tel: (760) 208-6002
Fax: (760) 208-6059

www.aethercomm.com
Aethercomm designs and manufactures high 
power RF and microwave amplifier modules, 
subsystems and systems employed military 
vehicles, combat aircraft and ships. Aether-
comm products can be found on practically 
every ground combat vehicle and fighter/at-
tack aircraft in the US inventory. Our products 
are used in force protection equipment and 
other critical missions. Aethercomm has man-
ufactured over 100,000 RF amplifier modules 
over the last ten years. We are housed in a 
brand new, state-of-the-art, 50,000 square 
foot facility.

Booth No. 2713

Agilent Technologies Inc.
5301 Stevens Creek Blvd.

Santa Clara, CA 95051
Tel: (800) 829-4444
Fax: (800) 829-4433

www.agilent.com

Join Agilent to connect one-to-one with our 
world-renowned experts in measurement and 
design. You’ll get a firsthand look at the hot-
test tools for circuit-level modeling through 
system verification for General RF/uW, 4G 
Communications and Aerospace/Defense 
applications. Come see the latest in:
 3D EM Simulation
  Nonlinear Behavioral Analysis (X-Param-
eters)
  LTE, GPS, Digital Video, and Wideband Sig-
nal Generation and Analysis
  Power Analysis, Handheld Spectrum and 
Vector Network Analysis, and more.

Booth No. 924

AKON Inc.
2135 Ringwood Ave.

San Jose, CA 95131-1725

www.akon.com
AKON is a recognized leader in the RF/
microwave components and subsystems de-
sign and manufacturing services industry. Its 
reputation is built around 30 years of deliver-
ing custom designed high reliability hardware 
to domestic and foreign military and space 
OEMs. You will find our log components, 
switches, filters, tuners, receivers, integrated 
assemblies, digital frequency discriminators, 
and subsystems wherever dependability 
and maximum performance are absolutely 
needed to support critical EW system func-
tions. Call us at (408) 432-8039 to discuss 
your requirements.

AML Communications Inc.
1000 Avenida Acaso
Camarillo, CA 93012
Tel: (805) 388-1345 
Fax: (805) 484-2191

www.amlj.com
AML Communications Inc. specializes in the 
design and manufacture of low noise ampli-
fiers, high power amplifiers, and Integrated 
Microwave Assemblies (IMA). Products cover 
10 MHz to 40 GHz. Amplifiers output power 
range from 1 mW to 300 W. IMA designs in-
corporate amplifiers, input protection limiters, 
switches, filters, detectors, equalizers, mix-
ers, isolators, BITE functions, VCOs, variable 
attenuators and phase shifters.

AmpliTech Inc. 
1373 Lincoln Avenue 
Holbrook, NY 11741
Tel: (631) 521-7831 

Fax: (631) 521-7871 

www.amplitechinc.com
AmpliTech designs and develops LNAs, inte-
grated microwave assemblies and front-ends 
(Output power up to +30 dBm) for almost 
every communications application. Our de-
signs cover the frequency range from 50 kHz 
to 90 GHz. We use the latest technology at 
the highest quality with a full 3-year warranty. 
Products offered: Cryogenically-Cooled; 
Space Qualified; Waveguide (SATCOM); 
Limiting amps; Gain Adjustable amps; Tem-
perature Compensated; SDLVA/DLVA; Up/
Downconverters; Filters/Switches; Switched 
Filter/Banks.

Booth No. 1613 Booth No. 2600 Booth No. 3030

Exhibitor Profiles

http://www.aeroflex.com/bband
http://www.akon.com
http://www.aethercomm.com
http://www.amlj.com
http://www.agilent.com
http://www.amplitechinc.com


NETWORKS
INTERNATIONAL
CORPORATION

Crystal Filters &
Monolithic Filters

913.685.3400

15237 Broadmoor
Overland Park, KS

e-mail: sales@nickc.com

Expanded frequency 
range (DC – 20 GHz)
 
Integration Expertise
 
Creative & 
Repeatable Solutions

LC Filters & Ceramic Filters

Cavity Filters

Phase ShiftersSwitch Filter Banks

Transmit-Receive 
Assemblies

Duplexers & Multiplexers

www.nickc.com

20+ Years of Excellence

Filter – Amplifier Assemblies

Pushing Performance To New Heights

Visit http://mwj.hotims.com/28488-149
See us at MTT-S Booth 940

http://mwj.hotims.com/28488-149
mailto:sales@nickc.com
http://www.nickc.com
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Anaren Inc.
6635 Kirkville Rd. 

E. Syracuse, NY 13057
Tel: (800) 411-6596

E-mail: sales@anaren.com 

www.anaren.com
Anaren Inc. is a Syracuse-based, 40+ year 
old global leader in RF and microwave tech-
nology utilized by the wireless infrastructure, 
satellite communications, defense electron-
ics, and consumer-electronics, and health-
care markets. Standard and custom solutions 
include: Xinger®-II components for wireless 
infrastructure, including parts ideal for 
WiMAX; Complex solutions for Tier-1 space 
and defense OEMs; Ultra-miniature baluns, 
fi lter baluns, and more for wireless consumer 
electronics and broadcast applications; Re-
sistive components for all kinds of wireless 
apps, including wireless medical devices.

Booth No. 1327

Anritsu Co.

www.anritsu.com

Anritsu Co. is the American subsidiary of 
Anritsu Corp., a global provider of innovative 
communications test and measurement solu-
tions for more than 110 years. Anritsu provides 
solutions for existing and next-generation wired 
and wireless communication systems and 
operators. Anritsu products include wireless, 
optical, microwave/RF, and digital instruments 
as well as operations support systems for R&D, 
manufacturing, installation, and maintenance. 
Anritsu also provides precision microwave/RF 
components, optical devices, and high-speed 
electrical devices for communication products 
and systems. With offi ces throughout the world, 
Anritsu sells in over 90 countries with approxi-
mately 4,000 employees.

Booth No. 2910

AR RF/Microwave Instrumentation
160 School House Rd.
Souderton, PA 18964

Tel: (215) 723-8181

www.ar-worldwide.com
AR RF/Microwave Instrumentation has intro-
duced a family of new solid-state amplifi ers 
that are more compact, more effi cient, and 
more powerful than previous models. The 
new “S” Series covers 0.8 to 4.2 GHz and 
powers up to 800 W. These models employ 
a new design that delivers more than twice 
the power of older models. With these im-
provements, AR has maintained the superior 
rugged design for mismatch tolerance and 
excellent linearity.

ARC Technologies Inc.
11 Chestnut St.

Amesbury, MA 01913
  Tel: (978) 388-2993 

Fax: (978) 388-6866

www.arc-tec.com
ARC Technologies is the leading supplier of 
microwave absorbing materials for commer-
cial and defense applications. While provid-
ing a complete range of standard absorber 
products, ARC Technologies also offers di-
electric materials, composites, radomes, and 
radar absorbing structures (RAS). Whether 
you are facing problems at 50 MHz or 100 
GHz, nearfi eld or farfi eld, narrowband or 
broadband, ARC Technologies has a product 
or will develop an application specifi c prod-
uct to meet your specifi cations.

Exhibitor Profi les

Booth No. 3400 Booth No. 802

Visit http://mwj.hotims.com/28488-18
See us at MTT-S Booth 1833

http://mwj.hotims.com/28488-18
mailto:sales@anaren.com
http://www.anaren.com
http://www.ar-worldwide.com
http://www.anritsu.com
http://www.arc-tec.com
http://WWW.AMERICANMIC.COM


“Look to the leader in YIG-Technology”

46515 Landing Parkway,  Fremont CA 94538  (510)  770-9221  sales@microlambdawireless.com

www.microlambdawireless.com

20 GHz Low Noise Solutions  
from Micro Lambda Wireless, Inc.

MLSX-0220T Series
Low noise switch band oscillator.  Available in a 2” cylinder  
package providing + 13 dBm minimum output power levels  
across the entire band.

Unit consists of two oscillator circuits, a 2-8 GHz and a 8-20 GHz, 
housed in a single magnetic structure. A TTL “1” or “0” is used  
to select the band of interest. Spurs are contained down to  
-70 dBc while harmonics are -12 dBc. Units are available over  
the commercial temperature range of 0° to +65°C or Military 
temperature range of -40° to +85°C. Units are also available  
with driver circuits such as Analog, TTL or Serial.

Ask about our 18 GHz solution!

-100 dBc/Hz @ 10 kHz
-123 dBc/Hz @ 100 kHz
-140 dBc/Hz @ 1 MHz
RoHS
C o m p l i a n t C

Visit http://mwj.hotims.com/28488-115 • See us at MTT-S Booth 1300

http://www.microlambdawireless.com
http://mwj.hotims.com/28488-115
mailto:sales@microlambdawireless.com
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Astrolab Inc.
4 Powder Horn Dr.
Warren, NJ 07059
Tel: (732) 560-3800
Fax: (732) 560-9570

www.astrolab.com
Astrolab designs and manufactures RF and 
microwave components including Cable, 
Cable Assemblies, RF Contacts, Connectors, 
Adaptors, Phase Shifters, minibend Assem-
blies, microbend Assemblies and mini141 
Assemblies for Military, Commercial, Medical 
and Space Applications.

Booth No. 713

Auriga Microwave
650 Suffolk Street, Suite 410

Lowell, MA 01854
Tel: (978) 441-1117
Fax: (978) 441-2666

www.aurigamicrowave.com
Auriga Microwave designs and manufactures 
Balanced Solutions that overcome historical 
and perplexing design and performance 
limitations. By creatively optimizing efficiency, 
linearity and size, our customers receive a 
balanced solution that meets or exceeds 
their specifications based on performance, 
time and money. Visit us in booth 1028 to dis-
cuss your power amplifier, test, measurement 
and characterization design and manufac-
ture needs.

Booth No. 1028

AWR Corp.
1960 E. Grand Avenue, Suite 430

El Segundo, CA 90245
Tel: (310) 726-3000 
Fax: (310) 726-3005

E-mail: info@awrcorp.com

www.awrcorp.com
AWR®, the innovation leader in high-frequen-
cy EDA, is a provider of software solutions 
that quicken the pace at which high-tech 
products like cell phones and satellite sys-
tems are developed. When AWR software is 
part of the design process, engineers can 
deliver cutting edge, affordable products 
faster, more reliably, and at a lower cost. 
The company’s key differentiator is its core 
technology, which embodies years of knowl-
edge and expertise in RF, microwave, and 
millimeter-wave design.

B&Z Technologies
25 Health Sciences Drive
Stony Brook, NY 11790

Tel: (631) 444-8827
Fax: (631) 444-8825

E-mail: info@bnztech.com

www.bnztech.com
B&Z Technologies, established in 2001, 
manufactures next generation amplifiers. The 
BZ series offers the widest bandwidth and 
the lowest noise figures in the industry. Within 
the 30 kHz to 70 GHz range, customized 
power, gain and noise figure combinations 
are available. Noise temperature of 10°K at 
cryogenic temperatures, excellent group 
delay, waveguide configurations and high 
dynamic range these RoHS compliant units 
may be optimized to achieve up to +30 dBm 
output power.

Exhibitor Profiles

Booth No. 1318 Booth No. 3327

Visit http://mwj.hotims.com/28488-204 
See us at MTT-S Booth 1511

http://mwj.hotims.com/28488-204
http://www.astrolab.com
mailto:info@awrcorp.com
http://www.awrcorp.com
http://www.aurigamicrowave.com
mailto:info@bnztech.com
http://www.bnztech.com
http://www.tecdia.com
http://www.astrolab.com
mailto:sales@astrolab.c


When your design goal is to reduce component count, but you can’t sacrifice peak

performance, there is only one place you should turn: Analog Devices. Our ADL5365

high dynamic range passive mixer integrates an RF balun, LO buffer amplifier, and an

RF switch, yet still provides an industry-leading input IP3 of 36 dBm. The ADRF660x

family of active mixers integrates a PLL/VCO and RF balun into a solution that reduces

design footprints by more than 60% while delivering an impressive 30 dBm input IP3.

Explore our extensive family of RF mixers and free RF design tools, part of the world’s

broadest RF IC portfolio for the entire signal chain, at www.analog.com/mixers.

Integrated Mixers  
ADRF6601/ADRF6602/ADRF6603/ADRF6604
Active mixers with integrated low phase noise
VCO, plus integer-N and fractional-N PLL. 
300 MHz to 3600 MHz operation with 
30 dBm input IP3 and low phase noise.

Active Mixers
ADL5801/ADL5802
Single and dual integrated high dynamic
range active mixers for Tx and Rx paths.
Wideband 6 GHz operation, industry-leading
noise figure and linearity performance.

Passive Mixers
ADL5365/ADL5367
High dynamic range, narrow-band mixers
with 36 dBm input IP3 and 7 dB noise figure.

ADL5355/ADL5356/ADL5357/ADL5358
Single and dual integrated high dynamic
range narrow-band mixers. Integrated IF
amplifiers provide 9 dB of power gain with
excellent linearity.

www.analog.com
See us at MTT-S Booth 3330

http://www.analog.com/mixers
http://www.analog.com


Visit http://mwj.hotims.com/28488-213114  MICROWAVE JOURNAL  APRIL 2010

Carlisle Interconnect Technologies
2400 Grand Avenue

Long Beach, CA 90815
Tel: (866) 282-4708 
Fax: (562) 494-0955 

E-mail rf@carlisleit.com

www.CarlisleIT.com
Carlisle Interconnect Technologies is a global 
provider of RF and microwave connectors, 
cable/cable assemblies, filter connectors, 
complex harnesses, integrated installation 
kits and ARINC trays, racks and shelf as-
semblies. CarlisleIT offers engineering and 
certification services with DER, DAR, and 
DMIR personnel on staff. See us at MTT-S 
Booth 833.

Booth No. 833

Cernex Inc. 
766 San Aleso Avenue 
Sunnyvale, CA 94085

Tel: (408) 541-9226
Fax: (408) 541-9229

E-mail: cernex@cernex.com

www.cernex.com
Cernex is manufacturer of microwave and 
millimeter-wave components and sub-
systems up to 325 GHz. Cernex has been 
supplying Amplifiers, Multipliers, Switches, 
Sources, sub-systems, Antennas, ferrite 
products, waveguide products, attenuators, 
couplers, terminations/Loads, transitions/
adapters, mixers, phase shifters, limiters, 
detectors, converters, combiners, etc., to the 
commercial and military markets since 1988. 
Our goal is always to provide good quality 
products with on time delivery and exceed 
our customers’ expectations.

Booth No. 2943

Ciao Wireless Inc.
4000 Via Pescador

Camarillo, CA 93012
Tel: (805) 389-3224
Fax: (805) 389-3629

www.ciaowireless.com
Ciao Wireless designs and manufactures RF 
& Microwave Amplifiers and Sub-Assemblies 
from DC through 32 GHz, including Low 
Noise, Narrow and Broadband and Octave 
Band Amplifiers. Ciao Wireless features 1-2 
week delivery on most catalog and custom 
products.

COLEMAN Microwave Co.
 109 Molineu Road

 Edinburg, VA 22824
 Tel: (540) 984-8848
 Fax: (540) 984-4561

www.colemanmw.com
CMC designs and manufactures custom mi-
crowave filters up to 40 GHz. Passive cavity 
resonator Lowpass, Highpass, Bandpass, 
and Band Reject filters are offered in coaxial 
and waveguide styles. Fixed filters may be 
configured as single channel, multi-channel, 
diplexers, triplexers and quadriplexers. CMC 
specializes in Tunable Filters and Diplexers 
with manual or automated tuning. Integrated 
Assemblies with filters, couplers, circula-
tors, switches, etc. are available to optimize 
system RF performance, consolidate supply 
chain and simplify contracting.

Exhibitor Profiles

Booth No. 2503
 

Booth No. 1604

http://mwj.hotims.com/28488-213
mailto:rf@carlisleit.com
http://www.CarlisleIT.com
http://www.ciaowireless.com
mailto:cernex@cernex.com
http://www.cernex.com
http://www.colemanmw.com
http://www.umcc111.com
malto:sales@umcc111.com


© 2010 COMSOL, INC.  2010.  COMSOL, COMSOL MULTIPHYSICS, COMSOL REACTION ENGINEERING LAB,  AND FEMLAB ARE REGISTERED TRADEMARKS OF COMSOL AB.  

With COMSOL Multiphysics® you are empowered to build 

the simulations that accurately replicate the important  

characteristics of your designs. The key is the ability to  

include all physical effects that exist in the real world. This 

multiphysics approach delivers results—tangible results that 

save precious development time and spark innovation. 

80% of product ideas never make it 
to market. Let multiphysics simulation 
bring your designs to life.

Get a free Proceedings CD
containing over 350 published
simulation projects at:  
comsol.com/conference /cd

Visit http://mwj.hotims.com/28488-48 • See us at MTT-S Booth 2001

http://comsol.com/conference/cd
http://mwj.hotims.com/28488-48


116  MICROWAVE JOURNAL  APRIL 2010

COMSOL Inc. 
1 New England Executive Park 

Suite 350 
Burlington, MA 01803

Tel: (781) 273-3322 
Fax: (781) 273-6603

www.comsol.com
COMSOL is the developer of COMSOL 
Multiphysics, an industry-leading scientific-
software package for the modeling and 
simulation of any physics-based system. The 
software simultaneously accounts for inter-
dependent, coupled physics – multiphysics 
phenomena. Modules for specific disciplines 
including AC/DC, Acoustics, Chemical Engi-
neering, Earth Science, Heat Transfer, MEMS, 
RF and Structural Mechanics are available. 
The COMSOL Reaction Engineering Lab al-
lows users to enter chemical formulas and 
immediately see the reaction kinetics and 
thermodynamics.

Booth No. 2001

CPI Beverly Microwave Division
150 Sohier Road

Beverly, MA 01915
Tel: (978) 279-0154
Fax: (978) 922-2736

www.cpii.com
CPI BMD designs and manufactures a broad 
range of microwave products for radar, 
communications and industrial heating ap-
plications. CPI BMD is the world’s largest 
manufacturer of receiver protectors and 
related products. Other product lines include 
Integrated Microwave Assemblies, Control 
Components, Magnetrons, TWTs, CFAs, 
Transmitter Assemblies, Industrial Heating 
Systems, High-Power Solid State Switches 
and Switch Assemblies, Pressure Windows 
and a wide variety of multifunction super 
components and subassemblies.

Booth No. 820

Crystek Corp.
12730 Commonwealth Drive

Ft. Myers, FL 33913
Tel: (239) 561-3311
Fax: (239) 561-1025

E-mail: sales@crystek.com 

www.crystek.com
Crystek Corp.® has been providing frequen-
cy products since 1958, including quartz 
crystals, XOs (clock oscillators), TCXOs (tem-
perature compensated oscillators), VCOs 
(voltage controlled oscillators), and VCXOs 
(voltage controlled crystal oscillators). New 
offerings include RF cables, attenuators and 
VCO evaluation boards. Crystek operates 
two divisions dedicated to frequency control. 
Crystek Crystals is dedicated to the develop-
ment and manufacture of frequency products 
using quartz-based resonators. Crystek 
Microwave develops frequency control and 
support products for the microwave industry.

CST of America® Inc.
492 Old Connecticut Path, Suite 505 

Framingham, MA 01701
Tel: (508) 665-4400
Fax: (508) 665-4401

E-mail: info@us.cst.com

www.cst.com
CST develops and markets high performance 
EM field simulation software. Its products al-
low you to characterize, design and optimize 
electromagnetic devices before going into 
the lab or measurement chamber. This can 
help save substantial costs especially for 
new or cutting edge products, reduce design 
risk, and improve overall performance and 
profitability. More information about CST and 
its products can be found at www.cst.com.

Exhibitor Profiles

Booth No. 3231 Booth No. 2924

Visit http://mwj.hotims.com/28488-102 
See us at MTT-S Booth 2905
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CTT Inc.
241 East Java Drive

Sunnyvale, CA 94089 
Tel: (408) 541-0596
Fax: (408) 541-0794

E-mail: sales@cttinc.com

www.cttinc.com
At IMS 2010, CTT is pleased to introduce 
three new products, including: A low-noise 
amplifier offering < 3 dB noise figure (2.5 dB 
typical), 1 GHz thru 18 GHz. Performing over 
more than four octaves, the amplifier finds a 
myriad of applications in instrumentation thru 
spread-spectrum. A 20 W power amplifier for 
tactical common data links (TCDL),14.4 to 
15.35 GHz in both UAV and manned applica-
tions. A production version of CTT’s Ka band 
(30.0 to 31.0 GHz) upconverter for SATCOM 
applications that require four, eight, or 12 W 
options.

Booth No. 1806

Cuming Microwave
225 Bodwell St.
Avon, MA 02322

Tel: (508) 580-2660

www.cumingmw.com
A global supplier of RF Absorbing Materials, 
Anechoic Chambers, and Low Loss Dielec-
trics for Defense, Electronic, Telecom, Medi-
cal and Automotive Applications. A company 
of materials engineers who can design a 
solution for you.

Booth No. 2945

Connect Here.Connect Here.

Delta Electronics MFG. Corp.
416 Cabot St.

Beverly, MA 01915
Tel: (978) 927-1060
Fax: (978) 922-6430

www.deltarf.com
Delta Electronics Manufacturing Corp. is a 
leading manufacturer of over 80 different 
series of high quality, competitively priced 
RF/Microwave Connectors, Flexible and 
Semi-rigid cable assemblies, Transmission 
Line and Antenna assemblies as well as 
RF related subassemblies. Delta also offers 
the added service of Barrel and Rack Elec-
troplating from our ISO9001:2008 certified 
Beverly, MA, facility (NADCAP Certification in 
process). Delta is a global manufacturer with 
facilities in the US, China and Taiwan.

Delta Microwave
300 Del Norte Blvd.
Oxnard, CA 93030
Tel: (805) 751-1100
Fax: (805) 240-9544

www.deltamicrowave.com
Founded in 1973, Delta Microwave is a top 
manufacturer of custom and standard micro-
wave components. Our product lines include 
Filters, Filter/Amplifiers, Multiplexers, Passive 
Components, and Integrated Microwave As-
semblies covering frequencies from 1 MHz 
to 40 GHz. Applications for our products 
include Space Flight, Military, and High Reli-
ability Commercial. Delta Microwave’s new 
36,000 square foot facility with full design, 
manufacturing, and environmental test 
capabilities on-site provide the means to 
manufacture custom components affordably 
and quickly. 

Exhibitor Profiles

Booth No. 2706 Booth No. 2941

Visit http://mwj.hotims.com/28488-104 
See us at MTT-S Booth 2905
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Dielectric Laboratories Inc. 
2777 Route 20 East 

Cazenovia, NY 13035
Tel: (315) 655-8710 
Fax: (315) 655-0445

E-mail: sales@dilabs.com

www.dielectrics.com

DLI has been the preeminent global supplier 
of Single Layer and Multilayer Capacitors, 
Build to Print, Thin Film and Custom Thin 
Film applications specific ceramic compo-
nents. DLI products can be found wherever 
customization, tight tolerances, unique tech-
nologies and exceptional customer service 
is required. Newly Certified to AS9100 DLI 
supplies RF/MW & MMW ceramic compo-
nents to the Aerospace, Medical, Military, 
Optical, Semiconductor, Transportation and 
Wireless Communication markets. See us at 
booth 1619.

Booth No. 1619

Elisra Electronic Systems Ltd., 
Microwave Division

48 Mivtza Kadesh St.
Bene-Beraq, 51203, Israel

Tel: +972 3 6175655
Fax: +972 3 6175299 

E-mail: trm1@elisra.com

www.mw-elisra.com
Elisra Microwave Division has over 40 years 
of proven experience in supplying subas-
semblies for a wide variety of RF and micro-
wave applications covering the frequency 
range of 1 MHz to 50 GHz. Our product list 
contains many kinds of customized micro-
wave modules based on RF Multi-Layer 
technology. Among of our products: Super 
Heterodyne Receivers, Digital Instantaneous 
Frequency Measurement Modules (DIFM), 
Millimeter-Waves input Down Converters 
Modules, Solid-State High Power Amplifiers, 
LNAs, High Power PIN Diode switches, etc.

Booth No. 1834

EMC Technology/Florida RF Labs
8851 SW Old Kansas Ave

Stuart, FL 34997
Tel: (772) 286-9300 
Fax: (772) 283-5286

www.emct.com, www.rflabs.com
EMC Technology/Florida RF Labs is a global 
leader in RF & microwave resistive compo-
nents, including high frequency and high 
power attenuators and terminations. EMC 
Technology is the world’s number 1 supplier 
of temperature variable and fixed attenua-
tors, featuring our patented Thermopad® 
line of products. Florida RF Labs is a leading 
supplier of high-reliability Microwave cable 
assemblies and signal distribution compo-
nents featuring the Hybrix® line of hybrid 
and directional couplers, power dividers and 
crossovers.

Empower RF Systems Inc.
316 West Florence Ave. 
Inglewood, CA 90301  

Tel: (310) 412-8100  
Fax: (310) 412-9232

www.EmpowerRF.com
Empower RF Systems, headquartered in Los 
Angeles, CA, designs and builds solid state 
high power amplifiers and amplifier-based 
integrated assemblies. Products are offered 
as building block modules or rack mount 
amplifier solutions for deployment in defense 
and commercial applications. The company 
is featuring an array of amplifier products that 
utilize the latest device technologies, includ-
ing high efficiency Gallium Nitride (GaN). 
Visit us at Booth 1631 to view a selection of 
our best amplifier products.

Exhibitor Profiles

Booth No. 920 Booth No. 1631 
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Endwave Inc.
130 Baytech Drive

San Jose, CA 95134
Tel: (408) 522-3100
Fax: (408) 522-3197

E-mail: info@endwave.com

www.endwave.com
Endwave Corp. designs, manufactures and 
markets RF MMICs and modules that enable 
the transmission, reception and processing of 
high-frequency signals. In addition to a broad 
line of high performance commercial and mili-
tary caliber MMICs, Endwave is a leading pro-
vider of integrated transmit and receive mod-
ules that function in the microwave through 
millimeter-wave frequency range and serve 
the point-to-point radio market. Endwave has 
42 issued patents covering its core technolo-
gies including semiconductor and proprietary 
circuit designs. Corporate headquarters are 
located in San Jose, CA, with other operations 
in Salem, NH, and Chiang Mai, Thailand.

Booth No. 2724 

European Microwave Week 
Horizon House Publications Ltd.

16 Sussex St., London SW1V 4RW, UK
Tel: +44 20 7596 8742 
Fax: +44 20 7596 8749

rvaughan@horizonhouse.co.uk 

www.eumweek.com 
European Microwave Week is the largest 
event dedicated to RF, Microwave, Radar 
and Wireless Technologies in Europe. 
Capitalising on the success of the previous 
shows, the event promises growth in the 
number of visitors and delegates. EuMW 
2010 will provide: 7,000 sqm of gross exhibi-
tion space; 5,000 key visitors from around 
the globe; 1,700 - 2,000 conference del-
egates; In excess of 250 exhibitors. Running 
alongside the exhibition are 4 separate, but 
complementary conferences: EuMIC; EuMC; 
EuWiT; EuRAD Plus Workshops and Short 
Courses. Interested in exhibiting? Book on-
line now.

Booth No. 3304

EZ Form Cable Corp.
285 Welton St.

Hamden, CT 06517
Tel: (203) 785-8215 
Fax: (203) 785-0466

www.ezform.com
EZ Form Cable Corp. designs and manu-
factures coaxial cable, including semi-rigid 
in diameters from .020 to .500 inches, hand 
formable versions from EZFlex 47 to EZFlex 
250 and flexible types (EZFlex 401, 402 and 
405) with performance that is comparable to 
our semi-rigid products; cable assemblies, 
delay lines, phase matched assemblies, 
coaxial connectors (including series such 
as MCX, MMCX, SMA, SMB, N, TNC) and 
related products. 

Filtel Microwave Inc.
424 Aime Vincent

VAUDREUIL-DORION
Quebec, Canada J7V 5V5 

Tel: (450) 455-6082
Fax: (450) 424-5819

E-mail: filtel@filtel.com

www.filtel.com
Filtel Microwave Inc. specializes in the custom 
design and manufacture of high-performance 
cavity filters and diplexers. Our main focus is 
point-to-point radio, military and satellite com-
munications up to 50 GHz. Between the Mon-
treal, Canada Head Office and Suzhou, China’s 
manufacturing facilities, Filtel is well-positioned 
to supply small and large volume requirements. 
Filtel has developed Hot Standby Couplers for 
various OEMs and their ODU RADIO applica-
tions. Filtel also offers delay filters, couplers, 
high power terminations, waveguide assem-
blies, splitters, isolators and circulators. 

See our production line in action at:

SemiGen.net

Exhibitor Profiles

Booth No. 3314 Booth No. 2504
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Frontlynk Technologies Inc.
No. 10, Lane 32, Kai-An Road,  

Hoshun Ind. Park
Tainan 70945

Taiwan
Tel: +886-6-3562626
Fax: +886-6-3566268

www.frontlynk.com
With a ‘can-do’ attitude, Frontlynk manage-
ment and staff alike treat each business 
opportunity with the type of open mind and 
flexibility that ever increasing customized re-
quirements deserve. Furthermore, we realize 
that repeat business can only be achieved by 
getting it right every time, in an atmosphere 
of trust and honesty. Please surf our website 
www.frontlynk.com for details.

Booth No. 2934

Hittite Microwave Corp.
20 Alpha Rd.

Chelmsford, MA 01824
Tel: (978) 250-3343
Fax: (978) 250-3373

www.hittite.com
Hittite’s 25th product line, tunable filters are 
ideal for pre-selection in multi-band com-
munication systems, wideband radar, and 
test and measurement equipment. The HM-
C881LP5E and HMC882LP5E are seventh-
order, low-pass filters with adjustable cut-off 
frequencies and 35 dB stop-band rejection 
out beyond 30 GHz. A voltage control signal 
provides continuous adjustment of passband 
cut-off. The HMC890LP5E and HMC891LP5E 
are third-order, band-pass filters with inde-
pendent voltage-controlled adjustment of 
pass-band frequency and bandwidth. The 
BPFs maintain 30 dB of stop-band rejection 
out to 9 GHz, and both filter types exhibit 10 
dB of return loss.

Booth No. 2105

Holzworth Instrumentation
1919 14th St., Suite 610

Boulder, CO 80302

Tel: (303) 325-3473
Fax: (866) 259-1374

www.holzworth.com
Holzworth Instrumentation provides high 
performance RF Synthesizers, Multi-tone Sig-
nal Generators and Phase Noise Analyzers. 
Holzworth RF Synthesizers are well known 
for industry leading phase noise perfor-
mance and unparalleled frequency stability. 
The proprietary non-PLL based synthesis 
architectures create phase coherent, phase 
continuous signals that provide both absolute 
and relative frequency accuracy. Industry 
leading performance, coupled with compact 
form factors have made Holzworth products 
a preference for embedded OEM and test 
system applications since 2004.

Instruments for Industry
903 South Second St.

Ronkonkoma, NY 11779
Tel: (631) 467-8400
Fax: (631) 467-8558

E-mail: sales@ifi.com

www.ifi.com
IFI designs and manufactures the broadest 
range of High Power amplifiers on the mar-
ket (DC to 40 GHz) since 1953. Packaging 
includes rack mount, ruggedized, mobile/
transportable versions, or custom. Applica-
tions include EMI/EMC testing, Military, com-
munications, Radar testing/Pulse source, Air-
craft testing, and Space Qualification testing. 
Additionally, we provide antennas, TEM Cells, 
and waveguide/coaxial components. The 
company utilizes a global support network 
to service customers. This is why IFI is “The 
Power of Choice!”

Phone: (210) 561-4800
Fax: (210) 561-4852
www.m2global.com

ISOLAISOLATORS ANDTORS AND
CIRCULACIRCULATORSTORS

THE SOLUTION SOURCE 
FOR THE WIRELESS 
& MICROWAVE INDUSTRY

• Standard and Custom Designs
• Low IMD and Insertion Loss
• Dual Junctions
• Proven Reliability
• Non-BeO Options
• ISO 9001 Certified
• Veteran Owned

M2 Global:  a  leading supplier of RF 
isolators  and  circulators and passive
microwave components to the telecom-
munications  and  defense  industries.
Applications include TETRA, TV broad-
cast,   cellular,   GSM,   PCS,   UMTS,
WiMAX,  IFF,  satellite  base  stations,
microwave  radio, and radar in coax,
drop-in and waveguide configurations.
For additional  information  contact us 
at  sales@m2global.com  or  visit  our 
Web site at www.m2global.com.

WE HAVE MOVED

5714 Epsilon Drive
San Antonio, TX 78249

Exhibitor Profiles

Booth No. 628 Booth No. 3500

Visit http://mwj.hotims.com/28488-101 
See us at MTT-S Booth 2929

mailto:sales@m2global.com
http://www.m2global.com
http://www.m2global.com
http://mwj.hotims.com/28488-101
http://www.frontlynk.com
http://www.frontlynk.com
http://www.holzworth.com
http://www.hittite.com
mailto:sales@ifi.com
http://www.ifi.com
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Integra Technologies Inc.
321 Coral Circle

El Segundo, CA 90245
Tel: (310) 606-0855
Fax: (310) 606-0865

www.integratech.com
Integra Technologies is a leading provider of 
high power silicon devices for commercial 
and military radar and avionic applications. 
With the unique capability to produce high 
reliability Bipolar, LDMOS and VDMOS prod-
ucts with an in-house all-gold metallization, 
150 mm silicon wafer fab, Integra can satisfy 
a host of high power applications from DC 
to 4 GHz. Integra is the supplier of choice 
for UHF, L-band and S-band opportunities 
by offering both discrete devices and highly 
integrated pallet solutions for ease of manu-
facturability.

Booth No. 2425

ITT Microwave Systems
59 Technology D r.
Lowell, MA 01851
Tel: (978) 441-0200
Fax: (978) 453-6299

www.ittmicrowave.com
ITT Microwave Systems designs and devel-
ops leading edge RF and Digital subsystems 
in support of the US Armed Services and 
Government Agencies.

Booth No. 3032

Jersey Microwave
230 Route 206, Suite 407

Flanders, NJ 07836
Tel: (908) 684-2390 ext 23

Fax: (908) 684-2391
E-mail: sales@jerseymicrowave.com

www.jerseymicrowave.com
Jersey Microwave’s KABUC “Lite” Block Con-
verter Series boasts high performance, low 
power consumption and a small light pack-
age. Weighing just under 20 ounces and an 
overall size of 4.2 x 3.0 x 1.4 inches, this fi eld 
proven design (over 1100 shipped) has been 
re-packaged to save on battery life and over-
all weight. Choose from standard or custom 
frequency bands. Our military band (30 to 
31 GHz) block converters are available with 
many standard options and features.

JQL Electronics Inc.
500 Lake Cook Road, Suite 350

Deerfi eld, IL 60015
Tel: (888) 236-9828/(630) 930-9917

Fax: (630) 823-2902

www.jqlelectronics.com
JQL Electronics Inc. is a technology com-
pany, designing and manufacturing micro-
wave passive components and subsystems, 
such as ferrite isolator/circulators, directional 
couplers, power divider, combiners, ceramic 
fi lters waveguide components and solid state 
power amplifi ers. With cutting edge design 
capabilities, JQL delivers innovative design, 
precise manufacturing, fast delivery and 
dedicated customer service to the custom-
ers. “No design is too challenge, no job is too 
big or small, and no customer is too little.”

Exhibitor Profi les

Booth No. 2202 Booth No. 1040

Visit http://mwj.hotims.com/28488-172
See us at MTT-S Booth 1440

http://mwj.hotims.com/28488-172
http://www.integratech.com
mailto:sales@jerseymicrowave.com
http://www.jerseymicrowave.com
http://www.ittmicrowave.com
http://www.jqlelectronics.com
http://www.rfhic.com
mailto:rfsales@rfhic.com
mailto:samkim@rfhic.com


www.dilabs.com

Dielectric Laboratories, Inc.
2777 Route 20 East, Cazenovia, NY 13035 USA

Phone:  (315) 655-8710 

Fax:  (315) 655-0445 

Email: sales@dilabs.com

Our “RF Guru” will help you fulfill your unique filter requirements. Visit www.dilabs.com, 
click on the RF Guru link, and complete the simple form.  DLI’s applications engineers can then make an initial assessment 

of your filter requirements and will contact you to further discuss solutions.

Typical Filter Range: � Bandpass, Lowpass, Highpass and Notch Filters from 30MHz – 67 GHz
� Duplexers and Diplexers from 1GHz – 30 GHz
� Cavity Filters from 6GHz – 25 GHz

All filters employ DLI’s high-K ceramics which allow for size reduction and extreme temperature stability compared to 
alumina and PWB materials.  Solder surface mount and chip and wire filters are all possible.  

Come visit DLI at the

IEEE MTT-s 2010
in Anaheim, California

Booth 1619

DLI is the preeminent global supplier 
of Single-Layer and Multi-Layer Capacitors, 
Build to Print Thin Film circuits and Custom 
Thin Film application-specific ceramic 
components such as Filters, Gain Equalizers 
and Resonators.  

Visit http://mwj.hotims.com/28488-60 or use RS# 60 at www.mwjournal.com/info

http://www.dilabs.com
http://www.dilabs.com
mailto:sales@dilabs.com
http://mwj.hotims.com/28488-60
http://www.mwjournal.com/info
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K&L Microwave
2250 Northwood Drive

Salisbury, MD 21801
Tel: (410) 749-2424
Fax: (443) 260-2268

E-mail: sales@klmicrowave.com

www.klmicrowave.com
K&L Microwave offers a full line of RF and 
microwave fi lters, duplexers, and subas-
semblies for military and commercial applica-
tions, including ceramic, lumped element, 
cavity, waveguide and tunable fi lters, as well 
as switch fi lter banks, high-performance 
receive and transmit fi lters, delay line fi lters, 
combiners, receive multi-couplers and base 
station wireless system assemblies.

Booth No. 1718

KRYTAR Inc.
1288 Anvilwood Ave.
Sunnyvale, CA 94089

Tel: (408) 734-5999
Fax: (408) 734-3017

E-mail: sales@krytar.com

www.krytar.com
KRYTAR specializes in the design and manu-
facture of ultra broadband RF, microwave, 
and millimeter-wave components and test 
equipment covering the DC to 67.0 GHz 
frequency range. The KRYTAR product line 
includes directional couplers, 3 dB hybrids, 
MLDD power dividers/combiners, detectors, 
dual-directional couplers, directional detec-
tors, terminations, coaxial adapters and a 
power meter.

Booth No. 1338

Lorch Microwave 
1725 N. Salisbury Blvd. 

Salisbury, MD 21802 
Tel: (410) 860-5100 
Fax: (410) 860-1949

www.lorch.com
Lorch Microwave manufacturers a full line of 
RF and microwave fi lters, including band-
pass, lowpass, highpass and band reject 
models. Filter types include miniature lumped 
element, integrated assemblies, cavity, 
ceramic, tunable and tubular. RF products 
include mixers, phase comparators, phase 
shifters and voltage-controlled attenuators.

LPKF Laser & Electronics
12555 SW Leveton Dr.

Tualatin, OR 97062
Tel: 503-454-4200

Toll Free: (800) 345-5753
Fax: (503) 682-7151

www.lpkfusa.com
LPKF supplies a full line of systems for fabri-
cation and multiple technologies for through-
hole plating. LPKF distributes laser stenciling 
systems that create plastic or stainless-steel 
stencils for solder bumps on wafers or sten-
cils that support fi ne-pitch technology in 
surface-mount designs.

Exhibitor Profi les

Booth No. 1016 Booth No. 600

Visit http://mwj.hotims.com/28488-173
See us at MTT-S Booth 1440

http://mwj.hotims.com/28488-173
mailto:sales@klmicrowave.com
http://www.klmicrowave.com
http://www.lorch.com
mailto:sales@krytar.com
http://www.krytar.com
http://www.lpkfusa.com
mailto:rfsales@rfhic.com
mailto:samkim@rfhic.com
http://www.rfhic.com
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M/A-COM Technology Solutions Inc.
100 Chelmsford Street

Lowell, MA 01851
Tel: (978) 656-2500

www.macomtech.com
M/A-COM Technology Solutions Inc. (M/A-
COM Tech) is a leading supplier of semi-
conductors, active and passive components 
and subassemblies used in RF, microwave 
and millimeter-wave applications. We are 
featuring a new line of 10 MHz to 20 GHz 
switches with fast switching speed and ex-
cellent settling time, a family of 5 to 14 GHz 
low phase noise VCOs and a fully functional, 
specification compliant MPAR T/R module. 
Stop by Booth #2905 to celebrate our 60th 
Anniversary of Delivering Innovative Products 
by Innovative People.

Booth No. 2905

Maury Microwave Corp.
2900 Inland Empire Blvd.

Ontario, CA 91764
Tel: (909) 204-3285
Fax: (909) 987-1112

www.maurymw.com
A leading manufacturer of metrology-grade 
precision calibration standards and device 
characterization solutions operating from DC 
to 110 GHz. Products include Automated 
Tuner-based RF Device Characterization 
Systems, Precision Calibration Standards, 
Cryogenic and Thermal Noise Calibration 
Systems and Components, RF Adapters, and 
VNA Calibration Kits in most transmission line 
sizes and connector types, including rectan-
gular waveguide devices in sizes rated up to 
110 GHz. Maury’s newest offering, the Tacti-
Cal™ line of Instrument-Grade calibration 
standards, is now available.

Booth No. 726

MECA Electronics Inc.
459 East Main St.
Denville, NJ 07834

Tel: (973) 625-0661 x215
Fax: (973) 625-9277

E-mail: jriter@e-MECA.com

www.e-MECA.com
For 50 years, MECA has designed and man-
ufactured an array of RF/Microwave com-
ponents with industry leading performance 
including: Adapters; Bias Tees/DC Blocks; 
Cable Assemblies; Circulators/Isolators; Di-
plexers; Directional & Hybrid Couplers; Fixed 
Attenuators; Integrated Assemblies; Power 
Divider/Combiners; RF Loads. MECA is rec-
ognized worldwide as a primary source of 
supply for rugged and reliable components 
to Commercial and Military OEM’s, Service 
Providers, and Installers by providing Ameri-
can-made products.

Booth No. 2204

MESL Microwave
Lochend Industrial Estate

Newbridge
Edinburgh EH28 8LP

Scotland
Tel: +44 (0)131 333 2000
Fax: +44 (0)131 333 3607

E-mail: sales@meslmicrowave.com

www.meslmicrowave.com
MESL Microwave has 45 years experience in 
the defence, space and telecoms markets. Our 
Product range includes: ferrite isolators and cir-
culators; waveguide filters, couplers and sub-
systems; ferrite phase shifters; ferrite switches; 
rotary switches; SAW delay lines and pulse 
compression; Microwave Hybrid assemblies. In 
2010 MESL is launching a new range of wave-
guide and co-axial isolators and circulators for 
the space market. A range of standard isolators 
available from the internet. Pick and Place SMT 
isolators for the ASEA radar market, tempera-
ture stable invar filters and much more. 

Booth No. 517

Exhibitor Profiles

Visit http://mwj.hotims.com/28488-27

To order,  contact:  www.appliedmicrowave.com

http://www.macomtech.com
http://www.maurymw.com
mailto:jriter@e-MECA.com
http://www.e-MECA.com
mailto:sales@meslmicrowave.com
http://www.appliedmicrowave.com
http://www.meslmicrowave.com
http://mwj.hotims.com/28488-27
http://www.appliedmicrowave.com
http://www.appliedmicrowave.com
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MIcable Inc.
3/F., Bld. 29, Zone A, Softward Park, 

 Gulou Dist.,Fuzhou 
 Fujian, 35003 P.R.China
Tel: +86 591 87382856
Fax: +86 591 87382857

E-mail: sales@micable.cn

www.micable.cn
MIcable Inc. is a high-tech enterprise formed 
by SSI Cable Corp. of the USA and Mitron 
Inc. of China, which manufactures and 
sells microwave coaxial cable assemblies. 
MIcable’s manufacturing process and tech-
niques are completely introduced by SSI 
Cable Corp. It has the advanced manufactur-
ing and testing equipments related to cable 
assembly production and the production line 
is set up according to strict quality control 
standard (ISO9001:2008 certified).
 

Booth No. 1036

Mician GmbH
Schlachte 21

28195 Bremen,
Germany

Tel: +49 421 168 993 51
Fax: +49 421 168 993 52

www.mician.com
Mician develops and markets software 
products for fast and advanced EM-designs. 
Mician’s major product is the full wave 3D 
simulation software μWave Wizard™. The 
software tool includes features such as 64 
bit capability (including multiprocessor ca-
pabilities) and fast frequency sweep based 
on adaptive rational function interpolation.
Typical applications for μWave Wizard™ are 
complex passive waveguide components 
and structures like waveguide and comb 
line filters; couplers, tapers, multiplexers and 
horn antennas.

Booth No. 1710

MICRO-COAX
206 Jones Blvd.

Pottstown, PA 19464
Tel: (610) 495-0110
Fax: (610) 495-6656

E-mail: sales@micro-coax.com

www.micro-coax.com 
www.araconfiber.com

For over 40 years, MICRO-COAX has been 
serving the defense, telecommunications, air-
frame, spaceflight and test/measurement mar-
ketplaces. With a reputation for excellent cus-
tomer service and unmatched reliability in our 
high-performance transmission line products, 
MICRO-COAX offers innovative and practical 
solutions for your RF/microwave needs. Our 
products are designed and manufactured in 
our Pottstown, PA facility, which is how we of-
fer a price/performance ratio unequaled in the 
industry. No matter what the transmission line 
problem – MICRO-COAX has the solution.

Booth No. 734

Micro Lambda Wireless Inc.
46515 Landing Parkway

Fremont, CA 94538
Tel: (510) 770-9221

www.microlambdawireless.com
We offer superior performance and competi-
tive pricing on YIG-based products such as 
Extreme Low Noise Oscillators, Frequency 
Synthesizers, Wide Band Tunable Filters and 
Millimeter-wave Components for Commercial 
and Military Applications. Come visit our 
booth to discuss your needs including our 
new T0-8 oscillators, Bench top filters and 
PXI-Compact PCI sized frequency synthesiz-
ers.

Booth No. 1300

Exhibitor Profiles

Visit http://mwj.hotims.com/28488-100

http://mwj.hotims.com/28488-100
mailto:sales@micable.cn
http://www.micable.cn
mailto:sales@micro-coax.com
http://www.micro-coax.com
http://www.araconfiber.com
http://www.mician.com
http://www.microlambdawireless.com
http://www.luffresearch.com
mailto:sales@luffresearch.com


65 GHz. These cables are available with 
optional internal and external ruggedization 
and a selection of jacket materials to meet 
specific environmental requirements.  IW 
supports these cables with a wide selection 
of connectors including SMA, TNC, N, SC, 
1.65mm, 2.4mm, 3.5mm, and 7mm. 

IW’s SERVICE is second to none. Most 
quotes are provided within 24 hours. 
Additionally, your calls are handled 
personally, not through voice mail!

ISO 9001:2008 CERTIFIED

All are key when purchasing high performance microwave 
transmission lines. Currently a  SELECTION of IW products are 
employed on the Navy’s latest platforms in a variety of systems 
including the AIMS ATC/IFF radar, PHALANX close in defense system, 
HDR and MILSTAR.

IW’s SUPPORT for these systems includes a wide range of flexible 
microwave cable assemblies. Extremely low loss cables are optimized 
for operation up to 11 GHz, 18 GHz, 26.5 GHz, 40 GHz, 50 GHz, and 

20 East Franklin Street    Danbury, CT 06810    T: 203-791-1999    F: 203-748-5217    E: sales@iw-microwave.com    W: iw-microwave.com

When you need it most

SELECTION
SUPPORT
SERVICE

Visit http://mwj.hotims.com/28488-90 
See us at MTT-S Booth 2006

http://mwj.hotims.com/28488-90
mailto:sales@iw-microwave.com
http://iw-microwave.com
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Microphase Corp.
587 Connecticut Ave.
Norwalk, CT 06854
Tel: (203) 866-8000
Fax: (203) 866-6727

E-mail: quote@microphase.com

www.microphase.com
Microphase Corp. is a design to manufacture 
(OEM) industry leader delivering world class 
RF and microwave fi lters, diplexers, multiplex-
ers, detectors, limiters, switch fi lters banks, 
integrated assemblies and detector logarith-
mic video Amplifi ers (DLVA) for the Military 
and Aerospace industries. Microphase is a 
AS9100B and ISO 9001:2000 certifi ed compa-
ny. For over 55 years our products contributed 
to the accuracy and performance of radar, 
missile guidance systems, and many other 
sophisticated electronics applications. 

Booth No. 511

Microsemi Corp.
2381 Morse Ave.
Irvine, CA 92614

Tel: (949) 221-7100

www.microsemi.com
Whether the application is in radar, avion-
ics, communications or defense systems, 
Microsemi delivers superior RF/microwave 
components for the most challenging designs. 
From breakthrough Slilicon Carbide RF power 
transistors cramming the highest peak power 
into the smallest packages, to high perfor-
mance, high reliability Silicon and GaAs PIN 
diodes, varactors, oscillators and modules, 
Microsemi’s breadth of materials and compo-
nent design technology supports the most de-
manding RF/microwave systems.  All backed 
by more than three decades of manufacturing 
expertise.

Booth No. 1905

Microtech Inc.
1425 Highland Ave
Cheshire, CT 06410
Tel: (203) 272-3234
Fax: (203) 271-0352

E-mail: sales@microtech-inc.com

www.microtech-inc.com
Microtech Inc. is an AS9100 Certifi ed manu-
facture of waveguide and waveguide com-
ponents with over 55 years of experience. 
On display will be a selection of fi rst-class 
fl exible, double ridge, and millimeter-wave 
assemblies and components.

Microwave Circuits
A Division of AMTI

28 Millrace Dr.
Lynchburg, VA 24502
Tel: (800) 642-2587

E-mail: fi lters@diplexers.com

www.diplexers.com
Microwave Circuits is a global provider of 
high performance microwave components 
including RF/microwave fi lters, diplexers and 
duplexers from DC to 40 GHz. Our products 
have been utilized by the defense, aero-
space, and high-reliability commercial indus-
tries as well as the scientifi c and research 
communities since 1994. Our commitment is 
to provide you with the highest quality fi lters, 
built to your specifi cations, backed by a 
world-class manufacturing ERP system that 
meets your delivery schedule. For complete 
product information, visit www.diplexers.com.

Exhibitor Profi les

Booth No. 2417 Booth No. 1102

Visit http://mwj.hotims.com/28488-32
See us at MTT-S Booth 2836

http://mwj.hotims.com/28488-32
mailto:quote@microphase.com
http://www.microphase.com
mailto:sales@microtech-inc.com
http://www.microtech-inc.com
http://www.microsemi.com
mailto:filters@diplexers.com
http://www.diplexers.com
http://www.diplexers.com
http://www.asb.co.kr
mailto:sales@asb.co.kr


EZ Form Cable offers…
• Semi-Rigid Cables from .020 to .500 diameters,

in a wide range of impedances, many from stock

• 27 Cables Qualified to MIL-C-17  

• EZFlex Cables, both Formable and Flexible versions,
with performance comparable to Semi-Rigid

• Cable Assemblies utilizing our own cables, enabling us to achieve 
the most exacting specs, with quick-turn deliveries  

• Delay Lines meeting our customer’s most stringent  electrical and mechanical requirements

• In-house RF Connector Capability, ensuring availability of connectors for most cable types

Visit us at Booth # 1808 MTT-S Exhibition

EZ Form Cable CorporationEZ Form Cable Corporation
285 Welton Street, Hamden, CT 06517

(203) 785-8215 • FAX (203) 785-0466
www.ezform.com

Visit http://mwj.hotims.com/28488-69  or use RS# 69 at www.mwjournal.com/info

http://www.ezform.com
http://mwj.hotims.com/28488-69
http://www.mwjournal.com/info


136  MICROWAVE JOURNAL  APRIL 2010

Microwave Journal 
685 Canton St.

Norwood, MA 02062
Tel: (781) 769-9750
Fax: (781) 769-037

E-mail: mwj@mwjournal.com

www.mwjournal.com
Microwave Journal is THE resource for work-
ing RF, microwave and wireless engineers, 
with 50,000 subscribers worldwide and the 
most respected editorial content in its fi eld. 
The newly redesigned website features 
unique resources, hundreds of archived 
articles, expanded event coverage and a 
dynamic online Buyer’s Guide.

Booth No. 3300

Mimix Broadband Inc. 
10795 Rockley Road
Houston, TX 770 99
Tel: (281) 988-4600

www.mimixbroadband.com
Mimix Broadband Inc. supplies high perfor-
mance gallium arsenide (GaAs) semiconduc-
tors from DC to 50 GHz for RF, microwave 
and millimeter-wave applications. We are 
featuring high power amplifi ers and FETs 
with superior linearity performance; highly 
integrated, QFN packaged, Mimix SmartSet 
chipset solutions; and a new line of LNAs 
and linear gain blocks up to 6 GHz. Stop 
by booth #1119 to celebrate our 10th An-
niversary.

Booth No. 1119

Mini-Circuits 
13 Neptune Avenue
Brooklyn, NY 11235
Tel: (718) 269-5288

www.minicircuits.com
A global leader in the design, manufactur-
ing, and distribution of RF, IF, and microwave 
components covering the DC to 20 GHz 
band, for commercial, industrial, space, and 
military, including: WiMAX, CATV, Cellular 
Wireless, RFID, Medical Equipment, Test 
Equipment, Receivers, Transmitters and 
Satellite applications. Rapid response, inno-
vative design, demanding quality standards, 
fast turnaround, value pricing, on-time de-
livery, and top-notch customer service have 
helped make Mini-Circuits an industry leader. 
With 22 different product lines represent-
ing thousands of off-the-shelf and custom 
models, Mini-Circuits offers the world’s larg-
est variety of over 10,000 signal processing 
components.

MITEQ Inc.
100 Davids Drive

Hauppauge, NY 11788
Tel: (631) 436-7400
Fax: (631) 436-7430

www.miteq.com
MITEQ is a leading designer and manufac-
turer of microwave components and sub-
systems. MITEQ’s components include Low 
Noise Amplifi ers, Power Amplifi ers, Mixer 
Products, Frequency Generation Products, 
IF Products, Passive Components (couplers, 
splitters, etc.), Fiber Optic Transmitters and 
Receivers, and Integrated Assemblies. MI-
TEQ’s subsystems include Upconverters, 
Downconverters, Translators, Redundant Swi-
tchover Units, Redundant Amplifi er Systems, 
RF Fiber Optic Links, INMARSAT equipment, 
Traveling Wave Tube Amplifi ers, and High 
Power Broadband TWT Amplifi ers.

Exhibitor Profi les

Booth No. 531 Booth No. 3117 

Visit http://mwj.hotims.com/28488-33
See us at MTT-S Booth 2836

http://mwj.hotims.com/28488-33
mailto:mwj@mwjournal.com
http://www.mwjournal.com
http://www.minicircuits.com
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mailto:sales@asb.co.kr


CLV Series VCOs
350 MHz - 6.8 GHz

● Excellent phase noise
● Patented design topology 
● Low profi le shield option

CRO Series VCOs
400 MHz - 8 GHz 

● Ultra-low phase noise
● 0.1% to 15% bandwidth
● Excellent linearity

SLV Series VCOs
800 MHz - 1.5 GHz

● Superior phase noise
● Reduced microphonics
● Low tuning sensitivity

SMV Series VCOs
65 MHz - 6.4 GHz

● 0.3” x 0.3” package size
● Wide tuning range
● Low supply voltage

V Series VCOs
40 MHz - 6.5 GHz

● Low cost
● Optimized phase noise
● Octave tuning / wide tuning

ZRO Series VCOs
700 MHz - 4 GHz

● Superior phase noise
● Built-in active bias control
● Stable performance over temp.

SFS Series
Fixed Frequency PLLs
400 MHz - 11 GHz

● Eliminates external programming
● Ultra-low phase noise 
● Sizes as small as 0.6” x 0.6”

Integer-N and
Fractional-N PLLs
85 MHz - 6 GHz

● Low RMS phase error
● Excellent spur suppression
● Small step size

Made in the

USA

9939 Via Pasar, San Diego, CA 92126 | Tel: (858) 621-2700 | Fax: (858) 621-2722 | sales@zcomm.com

VISIT OUR WEBSITE AT WWW.ZCOMM.COM

ISO 9001:2008 Certified

Some Things Never Change!
Performance ● Quality ● Delivery

The World Leader 
in

 VCOs and PLLs

Visit http://mwj.hotims.com/28488-337 • See us at MTT-S Booth 2812

mailto:sales@zcomm.com
http://WWW.ZCOMM.COM
http://mwj.hotims.com/28488-337
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Narda Microwave - East
L-3 Communications Corp.

435 Moreland Rd.
Hauppauge, NY 11788

Tel: (631) 231-1700
Fax: (631) 231-1711

www.nardamicrowave.com/east
For over 50 years, Narda has developed 
and manufactured state-of-the-art RF and 
microwave components, integrated micro-
wave assemblies, and subsystems. The 
company has positioned itself and maintains 
its position as a technology leader by offering 
advanced products in the frequency range 
of DC to 100 GHz for both commercial and 
military applications. Products manufactured 
at our production facilities include pin diode 
switches, switch filterbanks, couplers, power 
dividers, attenuators, and RF mechanical 
switches that are suitable for a myriad of RF 
applications. 

Booth No. 3002, 3102 

Networks International Corp.
15237 Broadmoor 

Overland Park, KS 66223
Tel: (913) 685-3400
Fax: (913) 685-3732

E-mail: sales@nickc.com

www.nickc.com
Networks International Corp. (NIC) is a 
leading manufacturer of custom RF and 
Microwave Filters and Assemblies. For over 
20 years, we have been a trusted partner 
for military, commercial & space solutions 
specializing in Filters: Cavity, Ceramic, Crys-
tal, Lumped Component and Suspended 
Substrate; Multiplexers & Diplexers; Oscilla-
tors; Integrated Assemblies: Switched Filter 
Banks, Phase Shifters, Filter/Amplifiers. 

Booth No. 940

OMMIC
2 CHEMIN DU MOULIN - BP 11

94453 LIMEIL BREVANNES Cedex, 
France

Tel: +33 (0)1 45 10 67 31
Fax: +33 (0)1 45 10 69 53

www.ommic.com
OMMIC is a European supplier of GaAs, 
InP and GaN Epitaxy, Foundry Services, 
Design Services and Standard Products for 
Telecoms, Space and Defence. Technologies 
include PHEMT for Power and Low Noise, 
E/D mode PHEMT for System Integration 
and MHEMT technologies for applications 
to 200 GHz. Standard products include 
Ultra Low Noise High Linearity Amplifiers, 
Millimetre-wave Power Amplifiers, Wideband 
Mixers, Phase Shifters, Attenuators and fully 
integrated T/R functions. We are ISO9001, 
ISO14001 qualified and a European Space 
Agency EPPL listed supplier.

Phase Matrix Inc.
109 Bonaventura Dr.
San Jose, CA 95133
Tel: (408) 428-1000

Toll Free: (877) 447-2736
E-mail: sales@phasematrix.com

www.phasematrix.com
Phase Matrix Inc. designs and manufactures 
RF and microwave test and measurement 
instruments, subsystems, and components. 
Our array of products includes frequency 
counters (bench top, rack mount, VXI 
modular, pulsed); VXI and PXI synthetic 
instruments (downconverters, upconverters/
synthesizers, local oscillators); instrument-
grade, fast-switching synthesizer modules 
that can be used in various instruments or 
subsystems; and narrowband and broad-
band microwave components up to 50 GHz, 
ranging from VCOs to complex custom-built 
assemblies for military instrumentation and 
telecommunications applications.

We have moved!

Exhibitor Profiles

Booth No. 2837 Booth No. 1533

http://mwj.hotims.com/28488-150
http://www.nardamicrowave.com/east
http://www.ommic.com
mailto:sales@nickc.com
http://www.nickc.com
mailto:sales@phasematrix.com
http://www.phasematrix.com
htttp://www.nexyn.com


Innovative GaAs integration technology

HBT + pHEMT @ WIN = H2W

H2

Capacitor
Resistor

Via InGaP HBT D-mode 
pHEMT

E-mode 
pHEMT

www.winfoundry.com

WIN Semiconductors-the  
world’s leading GaAs foundry.

Parameter Spec
Beta 75
Ft 30 GHz
Fmax 110 GHz
BVceo 19 V
Gm_Peak 500 mS/mm
Idss 0.01 uA/mm
BVdg 21 V
Vth 0.35 V
Fmin 0.44 dB 
Ft 30 GHz
Fmax 90 GHz
Gm_Peak 330 mS/mm
Idss 230 mA/mm
BVdg 20 V
Vp -1.0 V
Ron 2.0 Ohm-mm
Fmin 0.31 dB
Ft 30 GHz
Fmax 70 GHz

Visit http://mwj.hotims.com/28488-332 • See us at MTT-S Booth 3114

http://www.winfoundry.com
http://mwj.hotims.com/28488-332
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Planar Monolithics Industries Inc.  
7311-F Grove Road

Frederick, MD 21704
Tel: (301) 662-5019 
Fax: (301) 662-1731 

E-mail: sales@pmi-rf.com

www.pmi-rf.com
Planar Monolithics Industries designs and 
builds a wide array of RF and microwave 
devices designed to enable or enhance 
receive-side functionality in SIGINT, C4ISR 
and SATCOM equipment. Planar has pro-
prietary designs for over 3000 devices 
including LNA’s, DLVA’s, SDLVA’s, Threshold 
Detectors, Switch Matrices, Limiters, Power 
Dividers/Combiners, Quadrature and Direc-
tional Couplers and Downconverter Modules. 
PMI recently entered into a joint-venture with 
Amplitech Inc.

Booth No. 3031

QuinStar Technology Inc.
24085 Garnier St.

Torrance, CA 90505

www.quinstar.com
QuinStar Technology Inc. is an acknowl-
edged leader in providing a broad range 
of millimeter-wave technology and product 
solutions. Standard products include anten-
nas, amplifiers, oscillators, control devices 
and passive components that cover the 
frequency range from 18 to 220 GHz. Custom 
products include subsystems, integrated 
modules, engineering services, and high reli-
ability hardware for ground, air, and space. 
Product applications include radar and com-
munication systems, test and instrumentation 
sets, plasma diagnostic tools, transceivers, 
remote sensing instruments, surveillance and 
EW systems. QuinStar Technology Inc. is ISO 
9001:2008 certified.

Booth No. 2711

Reactel Inc.
 8031 Cessna Avenue
 Gaithersburg, MD 20879
 Tel: (301) 519-3660
 Fax: (301) 519-2447
 E-mail: reactel@reactel.com

www.reactel.com
Reactel Inc. is a leading manufacturer of RF 
and microwave filters, multiplexers and multi-
function assemblies covering frequencies 
up to 50 GHz. We proudly serve the military, 
commercial, and industrial markets with 
both custom and off-the-shelf products. Our 
skilled team of engineers can design a unit to 
meet the most stringent of requirements and 
have been satisfying customers worldwide 
for over 30 years. Stop by our booth to enter 
our fantastic giveaway contest.

Booth No. 3507

Exhibitor Profiles

mailto:sales@pmi-rf.com
http://www.pmi-rf.com
http://www.quinstar.com
mailto:reactel@reactel.com
http://www.reactel.com
http://mwj.hotims.com/28488-193
mailto:sales@shp-seals.com
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MilliMeter Wave pHEMT Technology @ WIN = M2W

M2

* f=29 GHz, Vdd=6 V

Ka band optical gate technology

TaN 
Resistor

MIM 
Capacitor

Mesa  
Resistor

pHEMT  
with Airbridge

pHEMT  
with Backvia

Parameter Value

Ft 70 GHz
IDSS 480 mA/mm

Idmax 630 mA/mm

Gm (peak) 540 mS/mm

Vb 14 V

Pinchoff Voltage -1.15 V

P1dB* 600 mW/mm

Ron 1 Ohm-mm

Epi Resistor 135 ohm/sq

Thin Film Resistor 50 ohm/sq

MIM Capacitor 600 pF/mm2
www.winfoundry.com

WIN Semiconductors-the  
world’s leading GaAs foundry.

Visit http://mwj.hotims.com/28488-333 • See us at MTT-S Booth 3114
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I/O Connectors for Outdoor
FCI and HARTING bring you a new series of 
ruggedized, high speed, outdoor I/O connectors.
With two fl exible form factors and IP 65 and 
IP 67 ratings, these cost-effective connectors
are easy to install making them ideal for
outdoor applications. For reliable, outdoor I/O 
connectors, visit www.fci.com/outdoorio or 
www.HARTING-usa.com

www.fci.comwww.HARTING-usa.com

FCI and HARTING’s outdoor 

I/O webpages provide 

direct links to technical 

resources for ruggedized, 

cost-effective outdoor 

connectors.

Fiber Optic RJ45 Power

Remcom Inc.
315 S. Allen St., Suite 222
State College, PA 16801

Tel: (814) 861-1299 
Toll free: (88) 7-REMCOM

Fax: (814) 861-1308
E-mail: sales@remcom.com 

www.remcom.com
Remcom provides innovative electromagnet-
ic simulation tools and consulting services. 
XF7, our full wave 3D EM solver, simplifies 
the analysis of complex EM problems and 
leads the market in FDTD-based modeling 
and simulation. Remcom’s products are used 
for antenna design, bio study, MRI, micro-
wave circuits, RFID, military and defense ap-
plications, EMC/EMI and more. Remcom of-
fers affordable and creative solutions for any 
budget or level of need. Visit www.remcom.
com for more information.

Booth No. 3410

Renaissance Electronics Corp./HXI
12 Lancaster County Rd.

Harvard, MA 01451
Tel: (978) 772-7774
Fax: (978) 772-7775

www.rec-USA.com 
www.HXI.com

HXI offers a wide range of millimeter-wave 
components to support various military and 
commercial/industrial applications. These 
components are also the basis for custom 
millimeter-wave subsystems for radar, sensor 
and communications applications. Renais-
sance has been a provider of higher order 
assemblies to fulfill custom application needs 
in the Military and Commercial market place. 
Renaissance and its subsidiary, HXI, have 
provided unique solutions for applications 
ranging from 70 MHz through 140 GHz. 
Renaissance is an AS9100 quality standard 
certified company.

Booth No. 3707

RFMD
7628 Thorndike Rd.

Greesnboro, NC 27409
Tel: (336) 664-1233

www.rfmd.com
RFMD® is a global leader in the design and 
manufacture of high-performance RF sys-
tems and solutions. At IMS 2010, RFMD will 
showcase its innovative RF product portfolio 
for Wireless Infrastructure, Broadband, WiFi, 
WiMAX, ZigBee®, and Bluetooth® product 
markets. Along with RFMD GaN Foundry 
highlights, live demos of RFMD’s high ef-
ficiency GaN power amplifier technology and 
low power wireless ICM transceiver technol-
ogy will be featured in the booth.

Booth No. 810

Exhibitor Profiles

mailto:sales@remcom.com
http://www.remcom.com
http://www.remcom.com
http://www.rec-USA.com
http://www.HXI.com
http://www.rfmd.com
http://www.fci.com/outdoorio
http://www.HARTING-usa.com
http://mwj.hotims.com/28488-75
http://www.remcom.com
http://www.HARTING-usa.com
http://www.fci.com


High Voltage HFET @ WIN

HFET @

High linearity high voltage technology

TaN 
Resistor

MIM 
Capacitor

Mesa  
Resistor

pHEMT  
with Airbridge

pHEMT  
with Backvia

Parameter Value

Ft @VDS=4 V 12.5 GHz
BVDGO @ VGS=-3.0 V 33 V

IDSS @VDS=4V 175 mA/mm

Idmax @VDS=4V, VGS=+0.5V 250 mA/mm

VPO @VDS=4 V -1.1 V

MIM Capacitance 500 pF/mm2

CGS 1900 pF/mm2

EPI Sheet Resistance 250 Ohm/sq

TFR Sheet Resistance 50 Ohm/sq www.winfoundry.com

WIN Semiconductors-the  
world’s leading GaAs foundry.

Visit http://mwj.hotims.com/28488-334 • See us at MTT-S Booth 3114

http://www.winfoundry.com
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Richardson Electronics Ltd.
40W267 Keslinger Rd., PO Box 393

LaFox, IL 60147-0393
Tel: (800) 737-6937

Fax: (630) 208-2200, (630) 208-2550
E-mail: rfpd@rell.com

www.rell.com
Richardson Electronics Ltd. is a global pro-
vider of engineered solutions and a global 
distributor of electronic components to the 
RF and wireless communications market and 
the industrial power conversion market. Rich-
ardson Electronics designs, manufactures, 
and distributes discrete devices, compo-
nents, and assemblies used in RF and wire-
less infrastructure communications networks, 
digital broadcasting, defense and power 
conversion. More information is available on 
our new website, www.rell.com, featuring 
Engineer-Focused Navigation™.

Booth No. 3103

RLC Electronics Inc.
83 Radio Circle

Mount Kisco, NY 10549
Tel: (914) 241-1334
Fax: (914) 241-1753

E-mail: Sales@RLCElectronics.com

www.rlcelectronics.com
RLC Electronics has for almost 50 years pro-
vided innovative RF and microwave products 
to this industry. Currently offering switches up 
to 65 GHz, programmable attenuators, con-
nectorized and surface-mount fi lters, power 
dividers, couplers and detectors. Waveguide 
switches, fi lters, couplers and adapters have 
recently been added to the product range.

Booth No. 2628

Rogers Corp.,
Advanced Circuit Materials Division 

100 S. Roosevelt Ave.
Chandler, AZ 85226-3415

Tel: (480) 961-1382
(877) 643-7701

www.rogerscorp.com/acm
Rogers recently launched the groundbreak-
ing RO4360® high frequency laminates, 
the latest addition to the RO4000® product 
family. RO4360 thermoset laminate materi-
als are specially formulated to meet a Dk of 
6.15 and exhibit a low dissipation factor of 
.0038 @ 10 GHz. RO4360 laminates possess 
a Z-axis coeffi cient of thermal expansion of 
30 ppm/°C (CTE) for dependable plated-
through-hole (PTH) quality in multilayer circuit 
and package designs and are lead free pro-
cess capable.

Booth No. 2920

Exhibitor Profi les

Visit http://mwj.hotims.com/28488-47 • See us at MTT-S Booth 1604

mailto:rfpd@rell.com
http://www.rell.com
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www.winfoundry.com

Innovative GaAs integration technologies without compromise

HBT + p HEMT @ WIN = H2W

 Integration  
Technologies

e-Mode + d-Mode pHEMT @ WIN = e/d

Capacitor
Resistor

Via InGaP HBT d-Mode 
pHEMT

e-Mode 
pHEMT

Visit http://mwj.hotims.com/28488-335 • See us at MTT-S Booth 3114

http://www.winfoundry.com
http://mwj.hotims.com/28488-335


Rohde & Schwarz Inc.
Columbia, MD
(888) 837-8772

E-mail: customer.support@ 
rsa.rohde-schwarz.com

www.rohde-schwarz.com/USA
Rohde & Schwarz is an independent group 
of companies specializing in electronics. It is 
a leading solution supplier in the fields of test 
and measurement, broadcasting, radiomoni-
toring and radiolocation, as well as secure 
communications. Established 75 years ago, 
Rohde & Schwarz has a global presence 
and international service network with ISO 
registrations and accreditations. It has ap-
proximately 7400 employees and achieved 
a net revenue of 1.2 B (US$ 1.7 B) in fiscal 
year 2008/2009.

Booth No. 2519

Rosenberger of North America LLC 
Greenfield Corporate Center 

P.O. Box 10113 
Lancaster, PA 17605-0113 

Tel: (717) 290-8000 
Fax: (717) 399-9885 

E-mail: info@rosenbergerna.com

www.rosenbergerna.com
Rosenberger of North America, Lancaster, 
PA, belongs to the Rosenberger group, Ger-
many, which ranks today among the world-
wide leading manufacturers of standard and 
customer-specific connectivity solutions in 
high frequency and fiber optic technology. 
The product range covers RF coaxial con-
nectors, RF test & measurement products, 
RF automotive connectors as well as fiber 
optic products and cable assemblies. Rosen-
berger is certified to ISO/TS 16949: 2002, 
ISO 9001 and ISO 14001. 

Booth No. 621

San-tron Inc.
4 Turnpike R oad

Ipswich, MA 01938
Tel: (978) 356-1585
Fax: (978) 356-1573

E-mail: sales@santron.com

www.santron.com
Engage with San-tron and experience our 
superior customer service. We take pride in 
being one of the world’s most trusted sup-
pliers of standard and custom engineered 
coaxial connectors and cable assemblies for 
over 50 years. And today, we’re building on 
that legacy by empowering our sales and en-
gineering departments, broadening our prod-
uct offerings, and improving lead times and 
pricing across the board. When you engage 
with San-tron, you get more than just a solid 
interconnection, you get a whole team of pros 
ready to make sure you’re 100% satisfied.

Booth No. 1820

Exhibitor Profiles

Visit http://mwj.hotims.com/28488-82
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At Remcom, we know that boosting 
productivity and reducing time to market 
is more important than ever. That’s why 
we’re making it simple to take advantage 
of new technology and new ways of 
doing business.

Learn more about GPU acceleration for 
EM simulation at 
www.remcom.com/xf7-freespeed

Remcom’s new generation of XStream enables your EM simulations to run from 30 to 300 times 
faster than on a modern 64-bit CPU, depending on project size and GPU card configuration. 
And now XStream GPU acceleration is built into XFdtd® Release 7 at no additional cost.

Fast Forward to the Future
XStream® EM Simulation Velocity

Image provided by landspeed.com

XStream Video at 
www.remcom.com/video-center 

See a side-by-side comparison 
video showing cell phone 

simulation speeds with and without 
XStream GPU acceleration.

Visit the Video Center for this and 
other Remcom product videos!

+1.888.7.REMCOM (US/CAN) | +1.814.861.1299 | www.remcom.com/xf7-freespeed
Visit http://mwj.hotims.com/28488-168 or use RS# 168 at www.mwjournal.com/info

http://landspeed.com
http://www.remcom.com/video-center
http://www.remcom.com/xf7-freespeed
http://www.remcom.com/xf7-freespeed
http://mwj.hotims.com/28488-168
http://www.mwjournal.com/info


SGMC Microwave
4343 Fortune Place, Suite A
West Melbourne, FL 32904

Phone: (321) 409-0509
Fax: (321) 409-0510

www.sgmcmicrowave.com
SGMC Microwave is a registered ISO 
9001:2000 manufacturer of precision coaxial 
connectors. SGMC Microwave was founded 
to provide the Defense, Test & Measurement, 
Telecommunications, Satellite and Aerospace 
industries with high performance microwave 
and millimeter-wave connectors. SGMC Mi-
crowave has built a reputation for quality, reli-
ability and performance for nearly 10 years 
by supplying our customers with precision 
cable connectors, receptacles and adapters 
for various applications through 65 GHz. The 
latest simulation software and test equipment 
are a part of our design and development 
validation process.

Booth No. 3126

Skyworks Solutions Inc.
USA: (781) 376-3000 

Asia: 886-2-2735 0399
Europe: 33 (0)1 41443660

E-mail: sales@skyworksinc.com

www.skyworksinc.com
Skyworks Solutions Inc. is an innovator of 
high reliability analog and mixed signal semi-
conductors. Leveraging core technologies, 
Skyworks offers diverse standard and cus-
tom linear products supporting automotive, 
broadband, cellular infrastructure, energy 
management, industrial, medical, military and 
mobile handset applications. The company’s 
portfolio includes amplifiers, attenuators, 
detectors, diodes, directional couplers, 
front-end modules, hybrids, infrastructure RF 
subsystems, mixers/demodulators, phase 
shifters, PLLs/synthesizers/VCOs, power 
dividers/combiners, receivers, switches and 
technical ceramics.

Booth No. 3110

Sonnet Software Inc.
100 Elwood Davis Road

North Syracuse, NY 13212
E-mail: info@sonnetsoftware.com

www.sonnetsoftware.com
Sonnet Software specializes in high-frequen-
cy electromagnetic (EM) software. The Son-
net Suites are aimed at today’s demanding 
design challenges involving predominantly 
3D planar circuits and antennas. At this 
year’s IMS, Sonnet will provide hands-on 
20 minute training classes for Sonnet Users 
of all levels. Class attendees will receive a 
complimentary Sonnet Lite Plus license ($495 
value). Stop by booth 2524 for a free training 
class and a sneak peak at Sonnet’s upcom-
ing Release 13.

Booth No. 2524

Exhibitor Profiles
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Southwest Microwave Inc.
9055 S. McKemy St.

Tempe, AZ 85284
Tel: (480) 783-0201
Fax: (480) 783-0360

www.southwestmicrowave.com
Southwest Microwave, owned and operated 
by engineers, including the founders of Omni-
Spectra, is the recognized leader in supplying 
microwave and millimeter connectors and 
adapters. Southwest incorporates proven mi-
crowave transmission line principals in all con-
nector designs. These structural features mini-
mize transmission losses and reflections and 
provides the industry’s lowest typical VSWR 
and RF leakage. Our SMA, N, TNC, SSMA, 
2.92 mm, 2.4 mm, and PCB End Launch con-
nectors are the best performing connectors 
on the market. Accessories and installation 
tools are available. Space/Hi-Rel, Lot-Control, 
Materials Traceability, ISO9001:2008, DFARS, 
RoHS and REACH compliant.

Booth No. 1136

Spectrum Elektrotechnik GmbH
P.O.Box 450533

80905 Munich, Germany
Tel: +49-89-3548-040

Fax: +49-89-3548-0490

E-mail: sales@spectrum-et.com

www.spectrum-et.com
For 29 years Spectrum Elektrotechnik GmbH 
has been a world leader in the design and 
manufacture of high quality products for 
microwave applications up to 65 GHz. The 
company created and trademarked the SBX 
and SBY connectors, designed the Push-Pull 
Connectors and Adapters, which can slide 
onto any standard Series SMA, N, TNC and 
7/16 connector and introduced the SQ, TQ, 
IQ, BQ, CQ and RQ Series Multipin Connec-
tors that feature up to 80 coaxial quick con-
nections up to 40 GHz. 

Booth No. 1919

SPINNER GmbH
Tel: (770) 263-6326 
Fax: (770) 263-6329

E-mail: info-atlanta@spinner-group.com

www.spinner-group.com
SPINNER is a global leader in developing 
and manufacturing state-of-the-art RF com-
ponents. Since 1946, the industry’s leading 
companies have trusted SPINNER to provide 
them with innovative products and outstand-
ing customised solutions. Headquartered in 
Munich, and with production facilities in Ger-
many, Hungary, USA and China, the SPIN-
NER Group now has over 1,400 employees 
worldwide.

Booth No. 512

Exhibitor Profiles
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Analog & Mixed-Signal ICs, Modules, Subsystems & Instrumentation

20 Alpha Road Chelmsford, MA  01824
Phone: 978-250-3343  •  Fax: 978-250-3373  •  sales@hittite.com

Order On-Line at: www.hittite.com 
 Receive the latest product releases - click on “My Subscription”

Ideal for Frequency Selection in Multi-Band Synthesizer Systems, 

Wideband Radar, and Test & Measurement Equipment

Low and Band Pass Filters in 5 x 5 mm SMT Packages!

New Product Line

Covers DC to 7.6 GHz!

 BAND PASS
Freq. 

Range (GHz)
Return 

Loss (dB)
3 dB

Bandwidth (%)
Low Side Rejection 

Frequency (Rej. >20 dB)
High Side Rejection 

Frequency (Rej. >20 dB)
Tuning 

Response (ns)
Package

Part
Number

1 - 2 10 11 0.8 x Fcenter 1.2 x Fcenter 200 LP5  HMC890LP5E

2 - 3.9 10 9 0.9 x Fcenter 1.15 x Fcenter 200 LP5  HMC891LP5E

 LOW PASS
Freq. 

Range (GHz)
Return 

Loss (dB)
Cutoff Frequency 

Range (GHz)
Stopband Frequency

(Rej. >20 dB)
Tuning 

Response (ns)
Package

Part
Number

DC - 4.0 10 2.2 - 4.0 1.25 x Fcutoff 150 LP5  HMC881LP5E

DC - 7.6 10 4.5 - 7.6 1.23 x Fcutoff 150 LP5  HMC882LP5E

NEW!

Features

 Fast Tuning Response; 150 ns

 Excellent Wideband Rejection; 30 dB

 Single Analog Tuning Voltage 

   Between 0 and 14V

 Single Chip Replacement for   

    Mechanically Tuned Designs

Typical Applications

 Military Radar & EW / ECM

 Space Systems

 Test & Measurement Equipment

 Preselection / Tracking
ƒ ƒ

Low Pass Band Pass

Visit http://mwj.hotims.com/28488-78 • See us at MTT-S Booth 2105

mailto:sales@hittite.com
http://www.hittite.com
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State of the Art Inc.
 

www.resistor.com 

High reliability surface-mount specialists 
offering chip attenuators, high frequency 
resistors, chip terminations, high power resis-
tors on BeO and AlN, coplanar attenuators, 
multi-tap attenuators, custom thick film, and 
thin film resistors and networks. QPL listing 
for MIL-PRF-55342, MIL-PRF-32159 and MIL-
PRF-914. ISO9001 and AS9100 registered. 
RoHS compliant products available. Made in 
USA. For more information, visit: www.resis-
tor.com.

Booth No. 900

Synergy Microwave Corp.
201 McLean Blvd.

Paterson, NJ 07504
Tel: (973) 881-8800
Fax: (973) 881-8361

www.synergymwave.com 
Synergy Microwave Corp. is an innovative 
leader in the design and manufacture of RF 
and microwave signal processing compo-
nents. All of our products utilize state-of-the-
art design and manufacturing technology 
as we strive for customer satisfaction and 
engineering excellence.

Booth No. 1400, 1500

Tecdia
Tel: (408) 748-0100
Fax: (408) 748-0111

E-mail: chung@tecdia.com 
E-mail: kmccaughan@tecdia.com

www.tecdia.com
For over 30 years, Tecdia Inc. has been a 
key supplier of passive components to both 
the microwave and lightwave industries. 
Products include Single Layer Chip Capaci-
tors, Chip Resistors, Bias-T’s and DC power 
boards. For our thin film products, we are 
capable of providing Class H and Class K 
screening for space level applications.

Booth No. 1511

Exhibitor Profiles
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Analog & Mixed-Signal ICs, Modules, Subsystems & Instrumentation

20 Alpha Road Chelmsford, MA  01824
Phone: 978-250-3343  •  Fax: 978-250-3373  •  sales@hittite.com

Order On-Line at: www.hittite.com 
 Receive the latest product releases - click on “My Subscription”

To request your 2010 catalog 4 volume set please visit www.hittite.com and 
select “Submit Inquiry”. Quantities are limited - order today!

Over 800 Standard Products Detailed Across 25 Product Lines

Hittite announces the release of our 15th edition Designer’s Guide catalog for 2010. This popular publication 
includes 5 new product lines; Comparators, DROs, Tunable Filters, PLLs with Integrated VCOs & Power 
Conditioning ICs as well as 87 new digital IC, mixed-signal IC and MMIC products. Full data sheet specifi cations 
are provided for 810 components which are ideal for Automotive, Broadband, Cellular, Fiber Optic, Microwave / 
Millimeterwave, Test & Measurement, Military and Space applications.

Introducing Hittite’s 4 Volume Set for 2010!

Request Your Catalog Today,
Supplies Are Limited!

Visit http://mwj.hotims.com/28488-79 • See us at MTT-S Booth 2105

http://www.hittite.com
mailto:sales@hittite.com
http://www.hittite.com
http://mwj.hotims.com/28488-79
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 PRECISION IN PERFECTIONSPINNER|| 

Teledyne Cougar
927 Thompson Place
Sunnyvale, CA 94085

Tel: (408) 522-3838
Fax: (408) 522-3839

E-mail: cougar@teledyne.com

www.teledyne-cougar.com
Teledyne Cougar provides leading-edge RF 
and microwave components, integrated as-
semblies, and custom integrated assemblies 
to the aerospace, defense, and industrial 
markets. Designed and manufactured to 
meet the highest performance and reliability 
requirements, Teledyne Cougar’s catalog and 
custom lines covers frequencies from 100 kHz 
to 20 GHz. We also offer a full line of value 
added services, including die testing and up-
screening, full element evaluation, quality con-
formance and qualification testing and more. 
Products: Amplifiers, Attenuators, Hybrids, Mix-
ers/Modulators/Detectors, Oscillators, Power 
Dividers, Systems/Subsystems, Switches.

Booth No. 1324

Teledyne Relays
12525 Daphne Avenue
Hawthorne, CA 90250 

Tel: (800) 284-7007

www.teledynerelays.com
Teledyne Relays introduces a new series of 
DPDT surface-mount ultra-miniature relays 
that deliver RF performance over a band-
width from DC to 8 GHz. Signal integrity of 
the new GRF312 performs up to 12 Gbps. 
The relays are designed to provide a practi-
cal surface-mount solution with improved 
RF signal repeatability over the frequency 
range. The GRF312 utilizes unique construc-
tion features including all resistive welding 
techniques and specific manufacturing tech-
niques that provide excellent resistance to 
environmental extremes that contribute to its 
overall reliability.

Booth No. 1324

Teledyne Storm Products
10221 Werch Drive

Woodridge, IL 60517
Tel: (630) 754-3300

www.teledynestorm.com
Known for quality products and responsive 
service, we design and manufacture custom 
and catalog microwave interconnect solu-
tions for demanding applications through 50 
GHz. Our flexible and semi-rigid cable as-
semblies are used in the Defense/Aerospace 
and Telecom industries, as well as a wide 
variety of Test & Measurement applications 
over the full range of instrumentation market 
needs. Products: True Blue®, Phase Mas-
ter®, Storm Flex®, FlexFit™ and Accu-Test® 
flexible assemblies addressing Low Loss, 
Phase Stability, Miniaturization, Super Flex, 
and Test requirements. High performance, 
low loss Maximizer™ semi rigid products for 
Build-to-Print. Harness assemblies.

Booth No. 2813

Exhibitor Profiles

Visit http://mwj.hotims.com/28488-196

mailto:cougar@teledyne.com
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Analog & Mixed-Signal ICs, Modules, Subsystems & Instrumentation

20 Alpha Road Chelmsford, MA  01824
Phone: 978-250-3343  •  Fax: 978-250-3373  •  sales@hittite.com

Order On-Line at: www.hittite.com 
 Receive the latest product releases - click on “My Subscription”

Fast Rise / Fall Times for Serial Data Transmission Systems up to 28 GHz

Contact Us for Your High Speed Analog, Digital & Mixed-Signal Product Requirements

Output Signal

Current Minimum Maximum Total Count

Rise Time (/2) 12.00 ps 12.00 ps 12.67 ps 50

Fall Time (/2) 12.67 ps 12.67 ps 13.33 ps 51

Rise Time (/4) 16.67 ps 16.00 ps 16.67 ps 51

Fall Time (/4) 16.67 ps 16.67 ps 16.67 ps 51

Vertical Scale (/2) 65 mV/div

Vertical Scale (/4) 80 mV/div

Horizontal Scale 30.0.ps/div

Test Conditions:
CK/2 and CK/4 outputs are presented on an Infi nium 86100C
Input Clock Frequency = 28 GHz
Vin = -6 dBm

Parameter Conditions

Bit Rate 24.9900 Gbps

Pattern Length 127 Bits

DJ (d-d) 2.0 ps

Vertical Scale 100 mV / div

Time Scale 6.7 ps / div

Test Conditions:
Pattern generated with a 27-1 PN generator at 25 GHz. Measured 
using an Agilent 86100C 33 GHz DCA. Single ended 550 mV data 
and 400 mV clock inputs.

Eye Diagram @ 25 Gbps

HMC791LC4B - 28 GHz Clock Divide-by-2 / Divide-by-4

  Differential & Single-Ended Operation

  Fast Rise / Fall Times: 15 / 14 ps

  Low Power Consumption: 240mW

  Programmable Differential Output 

 Voltage Swing: 700 - 1300 mV

  Single Supply: -3.3V

  Simultaneous Divide-by-2 &

 Divide-by-4 Outputs

  Differential and Single-Ended Operation

  Fast Rise / Fall Times: 12 / 14 ps

  Low Power Consumption: 660mW

  Output Signal Swing: 600mV p-p Differential

  Ultra Low SSB Phase Noise: -151 dBc/Hz

HMC853LC3C - 28 GHz D-Type Flip Flop w/ Programmable Output Voltage

Visit http://mwj.hotims.com/28488-80 • See us at MTT-S Booth 2105

mailto:sales@hittite.com
http://www.hittite.com
http://mwj.hotims.com/28488-80


Custom Waveguide Components
Internal Tolerances to .01 mm

Transitions • Filters • Polarizers • OMT’s
Corrugated Horns • Double Ridge

Millimeter Components
Our electroforming process out performs all other

manufacturing methods including dip brazing, casting,
extruding, internal machining, even EDM

For more information on this amazing process, 
contact the factory or check out our Web site at

www.ajtuckco.com
A.J. Tuck Company
PO Box 215, Brookfield, CT 06804
Tel: (203) 775-1234 • Fax: (203) 775-4705
E-mail: ajtuckco@snet.net

Thunderline Z Inc.
11 Hazel Drive

Hampstead, NH 03841
Tel: (603) 329-4050
Fax: (603) 329-4474

www.thunderlinez.com
At this year’s IMS MTT-S, Thunderline-Z will 
be unveiling its latest service offering: laser 
welding for hi-rel packages. Achievements 
such as a new 1.2 square inch, 28 pin sur-
face-mount package for a space application 
exemplify the applications of this technique. 
Using this newest technology, Thunderline-Z 
is able to laser weld mini bell pins, eliminat-
ing the need for solder, to create a rugged 
package that can withstand extreme temper-
ature fluctuations over a long period of time.

Booth No. 3306

Times Microwave Systems
358 Hall Avenue

Wallingford, CT 06492
Tel: (203) 949-8429
Fax: (203) 949-8423

www.timesmicrowave.com
Times Microwave Systems is a leader and 
pioneer in the development of high reliability 
coaxial cables and cable assemblies for de-
manding interconnect applications.

Booth No. 2717

Valpey Fisher Corp.
75 South St.

Hopkinton, MA 01748
Tel: (800) 982-5737
Fax: (508) 497-6377

www.valpeyfisher.com
Valpey Fisher Corp. is a world leader in low 
noise timing solutions. Our three core busi-
ness groups: Frequency Control Division, 
Ultrasound Division, and Microwave Product 
Group offer a broad array of frequency 
control products needed in advanced ap-
plications including wireline and wireless in-
frastructure, avionics, test and measurement, 
and military communications. Valpey Fisher 
is an ISO-9001:2008 approved organization 
with its corporate headquarters located in 
a 32,000 square foot research, engineering 
and manufacturing facility in Hopkinton, MA.

Booth No. 3415

Exhibitor Profiles

Visit http://mwj.hotims.com/28488-67 Visit http://mwj.hotims.com/28488-1 • See us at MTT-S Booth 3524
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Vectron International
267 Lowell Road

Hudson, NH 03051
Tel: (888) 328-7661
Fax: (888) 329-8328

www.vectron.com
Vectron International is a world leader in the 
design, manufacture and marketing of Fre-
quency Control and Sensor solutions using 
the very latest techniques in both bulk acous-
tic wave (BAW) and surface acoustic wave 
(SAW) based designs. Products include 
crystals and crystal oscillators, frequency 
translators, SAW filters and acoustic wave 
Sensors used in telecommunications, military, 
aerospace, industrial and instrumentation 
systems. Headquartered in Hudson, NH and 
with operating facilities and sales offices in 
North America, Europe and Asia, Vectron is 
committed to bring the best in innovation, 
service and quality; helping our customers 
innovate, improve and grow their business.

Booth No. 1615

Wenzel Associates Inc. 
2215 Kramer Lane 
Austin, TX 78758 

(P.O. Box 80289, 78708-0289)
Tel: (512) 835-2038
Fax: (512) 719-4086

www.wenzel.com
Wenzel Associates is a world leader in low 
phase noise crystal oscillators, frequency re-
lated modules, sub-assemblies, synthesizers, 
and integrated microwave assemblies (IMA). 
Since 1978 Wenzel has provided system 
manufactures with the highest quality, cost-
effective frequency components and instru-
ments. Wenzel International/Croven Crystals 
is an industry leader in the manufacturing of 
precision quartz resonators, specializing in 
low noise, low aging rate and low-g applica-
tions.

Booth No. 2528

Werlatone Inc.
2095 Route 22

Brewster, NY 10509
E-mail: sales@werlatone.com

www.werlatone.com
Since 1965. High Power Combiners, Divid-
ers, and Directional Couplers. Our Multi-
Octave designs cover 10 kHz to 6 GHz at 
average power levels to 15 kW. Low Loss 
90° Hybrid Couplers cover up to 10:1 Band-
width. Patented Directional Coupler designs, 
provide 6 to 70 dB Coupling, at up to 1000:1 
Bandwidth. Werlatone High Power Mismatch 
Tolerant®, In-Phase and 180° Combiners, 
provide up to 10:1 Bandwidth. Unsurpassed 
quality + On-Time Delivery, is the Werlatone 
promise.

Booth No. 2817

Exhibitor Profiles
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ARC Technologies, Inc., 11 Chestnut St., Amesbury, MA 01913 USA
Tel: (978) 388-2993  Fax: (978) 388-6866 Email: sales @arc-tech.com

  • Extruded Cable Absorber

• Absorber Shrink Tube

• Molded Absorptive Materials for RF Connectors

• Molded Absorbing Covers & Enclosures

• Die Cutting and Water Jet Cutting Available

• Engineering & Technical Support

• Rapid Prototypes

Contact ARC Technologies today by visiting us at www.arc-tech.com  

Simple Solutions 
to Complex EMI & RF Problems

Visit Us At

IEEE MTT-S
Booth #802

Visit http://mwj.hotims.com/28488-29 or use RS# 29 at www.mwjournal.com/info

http://www.arc-tech.com
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Find complete description and order at www.ArtechHouse.com

Recent Release! 
Component Reliability for Electronic Systems
Titu-Marius I. Bajanescu and Marius I. Bazu

This practical book offers you specific guidance on how to design more 
reliable components and build more reliable electronic systems.  
You learn how to:

 Optimize a virtual component prototype,
 Accurately monitor product reliability during the entire production process; 
  Add the burn-in and selection procedures that are the most appropriate for the 
intended applications;

  Ensure that all components are correctly applied, margins are adequate, and 
system interfaces cannot lead to failure. 

Hardcover • 694 pp. 2010 • ISBN: 978-1-59693-436-8 • $129/£79

Reduce 
Electronic 

Component 
Failures!

685 Canton Street, Norwood, MA  02062  USA
16 Sussex Street, London SW1V 4RW UKB O S T O N   L O N D O N

Order at www.artechhouse.com or contact the office nearest you: US  FAX  Purchase orders and credit card orders to 1-781-769-6334   
PHONE  Toll-Free 1-800-225-9977, ext. 4030 or 1-781-769-9750 E-MAIL artech@artechhouse.com  UK  FAX Purchase orders and credit card orders 24 hours 
a day to +44 (0)20 7630-0166 PHONE +44 (0)20 7596-8750  E-MAIL artech-uk@artechhouse.com  All orders plus shipping/handling and applicable taxes.

West Bond Inc.
1551 South Harris Court

Anaheim, CA 92663 
Tel: (714) 978-1551 
Fax: (714) 978-0431

www.westbond.com
Design and manufacturer of Automatic, 
Semiautomatic, and Manual ESD Protected 
Microelectronic Assembly and Test Equip-
ment, and Accessories, since 1966. Ultra-
sonic, Thermosonic and Thermocompression 
Wire/Ribbon Bonders, Eutectic and Epoxy 
Die Bonders, Insulated Wire Bonders, and 
Pull Testers, LED Illuminators, Heated and 
Cold Workholders, Temperature Controllers, 
Ultrasonic Transducers, Ultrasonic Power 
Supplies, and Wire Despoolers.

Booth No. 2610

WIN Semiconductors Corp.
No. 69, Technology 7th Rd.

Hwaya Technology Park
Kuei Shan Hsiang,

Tao Yuan S hien, Taiwan 333
Tel: +88633975999 x 1254

Fax: +88633275268
E-mail: arielmao@winfoundry.com

www.winfoundry.com
WIN Semiconductors is the world’s larg-
est GaAs foundry with a capacity of 14,000 
wafers per month. Two state of the art 6-inch 
manufacturing facilities located in North-
ern Taiwan produce HBT, e/d pHEMT and 
integrated HBT- e/d pHEMT wafers for ap-
plications ranging from handset front ends to 
millimeter-wave systems. Process capabilities 
include through wafer vias, substrate thick-
nesses down to 50 um, optical and e-beam 
gates, dielectric and airbridge crossovers and 
up to three metallization levels. Services in-
clude layout support, DC/RF on-wafer testing, 
dicing and visual inspection.

Booth No. 3114

Exhibitor Profiles

Z-Communications Inc. 
9939 Via Pasar 

San Diego, CA 92126
Tel: (858) 621-2700  
Fax: (858) 621-2722

E-mail: sales@zcomm.com

www.zcomm.com
Z-Communications Inc. is a world leader 
in the design and development of surface- 
mount VCO (voltage-controlled oscillator) 
modules & PLL (phase-locked loop) frequen-
cy synthesizers for commercial and military 
markets; offering over 800 products in the 
frequency range of 40 MHz to 13.5 GHz. 
PLLs are available in integer-N, fractional-
N and fixed frequency (pre-programmed) 
models. From narrow band to octave tuning 
bandwidths, our VCOs and PLLs can be 
tailored to address any specification with the 
highest performance available.

Booth No. 2812

Visit http://mwj.hotims.com/28488-30 • See us at MTT-S Booth 3302
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Featuring Coaxial Connectors, Adapters, and Interface Gages from SRI Connector Gage

C.W. SWIFT & Associates, Inc.

C.W. SWIFT & Associates, Inc.
15216 Burbank Blvd.
Van Nuys, CA 91411

Tel: 800-642-7692 or 818-989-1133
Fax: 818-989-4784
sales@cwswift.com
www.cwswift.com

CLOSED EVERY ST. PATRICK’S DAY !

DISTRIBUTOR AND MANUFACTURER’S REPRESENTATIVES

We stock RF, microwave and millimeter wave connectors, adapters, and interface gages from
SRI Connector Gage and other fine manufacturers.  Call today for a quote. 

1.85 mm  ·  2.4 mm  ·  2.9 mm  ·  3.5 mm  ·  N  ·  SMA ·  TNC  ·  ZMA

Connectors for low-loss cable  ·  Interface gages  ·  Custom designs

Visit http://mwj.hotims.com/28488-38 • See us at MTT-S Booth 1513

mailto:sales@cwswift.com
http://www.cwswift.com
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Complex problems 
require Balanced Solutions…

Auriga Microwave designs and manufactures 
Balanced Solutions that overcome historical and 
perplexing design and performance limitations.

By creatively optimizing efficiency, linearity and size, our 
customers receive a balanced solution that meets or exceeds
their specifications based on performance, time and money.



Microwave Design
Auriga designs, manufactures and delivers balanced solutions. Our customers turn to us when efficiency, linearity

and size need to be optimized, especially when time-to-market is critical or internal expertise is unavailable. Team

with Auriga to leverage our 80 years of combined modeling and design experience, and expertise with the industry’s

most sophisticated technology in high-powered RF and microwave devices.

Pulsed IV/RF System
Auriga delivers unprecedented testing capabilities in one small package. Our third-generation AU4750 is a standalone

bench-top solution for capturing pulsed IV/RF data for pulsed DC device modeling. It may be fully integrated with a

PNA for pulsed s-parameters measurements. Use Auriga’s AU4750 and see how self-heating and trap-effects affect

your device down to measurement widths of 200 ns.

Custom ATE
Auriga’s third-generation custom test system enables a paradigm shift. Our turn-key, fully-automated, component test

systems provide a single-connection, multiple measurement architecture used in both low-volume and high-volume

manufacturing of high-frequency commercial and military modules and MMIC devices, such as transmit and receive

modules (T/R), LMDS and MMDS, CPE, and base station testing.

Bias Tees
Auriga bias tees perform where no other bias tee can. Our bias tees cover RF frequency ranges from 0.1 to 26.5 GHz

in multiple frequency-band configurations and are targeted at high-power, wideband applications. Highest-grade 

materials are used to minimize loss and optimize heat dissipation. Heavy-duty construction make these ideal for 

laboratory and rugged environments.

Auriga Measurement Systems is now:

w w w . a u r i g a m i c r o w a v e . c o m

Visit http://mwj.hotims.com/28488-35 • See us at MTT-S Booth 1028
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Ciao Wireless, Inc.  4 0 0 0  V i a  P e s c a d o r,  C a m a r i l l o ,  C A  9 3 0 1 2

Tel (805) 389-3224    Fax (805) 389-3629    sales@ciaowireless.com

OCTAVE BAND LOW NOISE AMPLIFIERS   
Model No.    Freq (GHz)     Gain (dB) MIN Noise Figure    (dB)     Power -out @ P1-dB     3rd Order ICP    VSWR    
   CA01-2110    0.5-1.0     28    1.0 MAX,    0.7 TYP     +10    MIN      +20    dBm     2.0:1 
   CA12-2110    1.0-2.0     30    1.0 MAX,    0.7 TYP     +10    MIN      +20 dBm     2.0:1 
   CA24-2111    2.0-4.0  29    1.1 MAX,    0.95 TYP     +10    MIN      +20 dBm     2.0:1 
   CA48-2111    4.0-8.0  29    1.3 MAX,    1.0 TYP     +10    MIN      +20 dBm     2.0:1 
   CA812-3111    8.0-12.0     27    1.6 MAX,    1.4 TYP     +10    MIN      +20 dBm     2.0:1 
   CA1218-4111    12.0-18.0     25 1.9 MAX,    1.7 TYP     +10    MIN      +20 dBm     2.0:1
CA1826-2110 18.0-26.5 32 3.0 MAX, 2.5 TYP +10    MIN  +20 dBm  2.0:1 
NARROW BAND LOW NOISE AND MEDIUM POWER AMPLIFIERS
CA01-2111 0.4 - 0.5 28 0.6 MAX, 0.4 TYP +10    MIN  +20 dBm  2.0:1 
CA01-2113 0.8 - 1.0 28 0.6 MAX, 0.4 TYP +10    MIN +20 dBm  2.0:1 
CA12-3117 1.2 - 1.6 25 0.6 MAX, 0.4 TYP +10    MIN +20 dBm  2.0:1 
CA23-3111 2.2 - 2.4 30 0.6 MAX, 0.45 TYP +10    MIN +20 dBm  2.0:1 
CA23-3116 2.7 - 2.9 29 0.7 MAX, 0.5 TYP +10    MIN +20 dBm  2.0:1 
CA34-2110 3.7 - 4.2 28 1.0 MAX, 0.5 TYP +10    MIN +20 dBm  2.0:1 
CA56-3110 5.4 - 5.9 40 1.0 MAX, 0.5 TYP +10    MIN +20 dBm  2.0:1 
CA78-4110 7.25 - 7.75 32 1.2 MAX, 1.0 TYP +10    MIN +20 dBm  2.0:1 
CA910-3110 9.0 - 10.6 25 1.4 MAX, 1.2 TYP +10    MIN +20 dBm  2.0:1 
CA1315-3110 13.75 - 15.4 25 1.6 MAX, 1.4 TYP +10    MIN +20 dBm 2.0:1 
CA12-3114 1.35 - 1.85  30 4.0 MAX, 3.0 TYP +33    MIN +41 dBm 2.0:1
CA34-6116 3.1 - 3.5  40 4.5 MAX, 3.5 TYP +35    MIN +43 dBm 2.0:1 
CA56-5114 5.9 - 6.4 30 5.0 MAX, 4.0 TYP +30    MIN +40 dBm 2.0:1 
CA812-6115 8.0 - 12.0 30 4.5 MAX, 3.5 TYP +30    MIN +40 dBm 2.0:1 
CA812-6116 8.0 - 12.0 30 5.0 MAX, 4.0 TYP +33    MIN +41 dBm 2.0:1 
CA1213-7110 12.2 - 13.25 28 6.0 MAX, 5.5 TYP +33    MIN +42 dBm 2.0:1 
CA1415-7110 14.0 - 15.0 30 5.0 MAX, 4.0 TYP +30    MIN +40 dBm 2.0:1 
CA1722-4110 17.0 - 22.0  25 3.5 MAX, 2.8 TYP +21    MIN +31 dBm 2.0:1 
ULTRA-BROADBAND & MULTI-OCTAVE BAND AMPLIFIERS
Model No. Freq (GHz) Gain (dB) MIN Noise Figure    (dB)    Power -out @ P1-dB 3rd Order ICP  VSWR
CA0102-3111 0.1-2.0  28 1.6 Max, 1.2 TYP +10 MIN  +20 dBm 2.0:1 
CA0106-3111 0.1-6.0  28 1.9 Max, 1.5 TYP +10    MIN  +20 dBm 2.0:1 
CA0108-3110 0.1-8.0  26 2.2 Max, 1.8 TYP +10    MIN  +20 dBm 2.0:1 
CA0108-4112 0.1-8.0  32 3.0 MAX, 1.8 TYP +22    MIN  +32 dBm 2.0:1 
CA02-3112 0.5-2.0  36 4.5 MAX, 2.5 TYP +30    MIN  +40 dBm 2.0:1 
CA26-3110 2.0-6.0  26 2.0 MAX, 1.5 TYP +10    MIN  +20 dBm 2.0:1 
CA26-4114 2.0-6.0  22 5.0 MAX, 3.5 TYP +30    MIN  +40 dBm 2.0:1 
CA618-4112 6.0-18.0  25 5.0 MAX, 3.5 TYP +23    MIN  +33 dBm 2.0:1 
CA618-6114 6.0-18.0  35 5.0 MAX, 3.5 TYP +30    MIN  +40 dBm 2.0:1 
CA218-4116 2.0-18.0  30 3.5 MAX, 2.8 TYP +10    MIN  +20 dBm 2.0:1 
CA218-4110 2.0-18.0  30 5.0 MAX, 3.5 TYP +20    MIN  +30 dBm  2.0:1 
CA218-4112 2.0-18.0  29 5.0 MAX, 3.5 TYP +24    MIN  +34 dBm 2.0:1
LIMITING AMPLIFIERS
Model No. Freq (GHz)  Input Dynamic Range Output Power Range Psat Power Flatness dB VSWR
CLA24-4001 2.0 - 4.0 -28 to +10 dBm +7 to +11 dBm +/- 1.5 MAX 2.0:1 
CLA26-8001 2.0 - 6.0  -50 to +20 dBm +14 to +18 dBm +/- 1.5 MAX 2.0:1 
CLA712-5001 7.0 - 12.4 -21 to +10 dBm +14 to +19 dBm +/- 1.5 MAX 2.0:1 
CLA618-1201 6.0 - 18.0 -50 to +20 dBm +14 to +19 dBm +/- 1.5 MAX 2.0:1
AMPLIFIERS WITH INTEGRATED GAIN ATTENUATION
Model No. Freq (GHz) Gain (dB) MIN  Noise Figure    (dB) Power -out @ P1-dB Gain Attenuation Range VSWR
CA001-2511A 0.025-0.150 21 5.0 MAX, 3.5 TYP +12    MIN  30 dB MIN  2.0:1
CA05-3110A 0.5-5.5  23 2.5 MAX, 1.5 TYP +18    MIN 20 dB MIN  2.0:1
CA56-3110A 5.85-6.425  28 2.5 MAX, 1.5 TYP +16    MIN 22 dB MIN  1.8:1
CA612-4110A 6.0-12.0 24 2.5 MAX, 1.5 TYP +12    MIN 15 dB MIN  1.9:1
CA1315-4110A 13.75-15.4 25 2.2 MAX, 1.6  TYP +16    MIN 20 dB MIN  1.8:1
CA1518-4110A 15.0-18.0  30  3.0 MAX, 2.0 TYP +18    MIN 20 dB MIN  1.85:1
LOW FREQUENCY AMPLIFIERS
Model No. Freq (GHz) Gain (dB) MIN Noise Figure dB Power -out @ P1-dB 3rd Order ICP  VSWR
CA001-2110 0.01-0.10 18 4.0 MAX, 2.2 TYP +10 MIN  +20 dBm 2.0:1
CA001-2211 0.04-0.15 24 3.5 MAX, 2.2 TYP +13 MIN  +23 dBm 2.0:1
CA001-2215 0.04-0.15 23 4.0 MAX, 2.2 TYP +23 MIN  +33 dBm 2.0:1
CA001-3113 0.01-1.0 28 4.0 MAX, 2.8 TYP +17 MIN  +27 dBm 2.0:1
CA002-3114 0.01-2.0 27 4.0 MAX, 2.8 TYP +20 MIN  +30 dBm 2.0:1
CA003-3116 0.01-3.0 18 4.0 MAX, 2.8 TYP +25 MIN  +35 dBm 2.0:1
CA004-3112 0.01-4.0 32 4.0 MAX, 2.8 TYP +15 MIN  +25 dBm 2.0:1

CIAO Wireless can easily modify any of its standard models to meet your "exact" requirements at the Catalog Pricing.

Visit our web site at www.ciaowireless.com for our complete product offering.

Visit http://mwj.hotims.com/28488-44 • See us at MTT-S Booth 2503
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Dan Massé, Associate Technical Editor
DEFENSE NEWS

$5.3 M was awarded to SRC as a result of a solicitation by 
the US Army for an additional FORESTER system to be 
delivered by June 2011. An additional $2.8 M was secured 
through the 2009 Consolidated Security, Disaster Assis-
tance and Continuing Appropriations Act for FORESTER 
technology improvements. 

 “The FORESTER technology redefi nes modern war-
fare,” said Bob Roberts, SRC’s President and CEO. “This 
additional funding highlights the commitment of the US 
Government to safeguarding Americans at home and 
abroad.” SRC is currently completing a fi ve-year contract 
from the Defense Advanced Research Projects Agency and 
the US Army’s Communications-Electronics Research, 
Development and Engineering Center to develop and test 
two prototypes of the FORESTER system mounted on 
Boeing A160 Hummingbirds (YMQ-18A), which are un-
manned helicopters. The additional funding will help SRC 
to transition the FORESTER system from a prototype to 
an operationally fi elded system.

he US Air Force has selected Raytheon Co. for an ini-
tial contract of $886 M to develop a new element of 
the Global Positioning System to improve the accu-

racy of information from GPS satellites. The contract rep-
resents the fi rst two development blocks of the advanced 
control segment (OCX), which will have a signifi cant im-
pact on GPS capabilities. The OCX system will include 
anti-jam capabilities and improved security, accuracy and 
reliability, and will be based on a modern service-oriented 
architecture to integrate government and industry open-
system standards. 

“We are excited to partner with the Air Force to pro-
vide the best-value GPS control system for the future,” 
said Lynn Dugle, President of Raytheon’s Intelligence 
and Information Systems business. “Raytheon’s broad 
experience in deliver-
ing satellite-to-ground 
command and control 
systems will ensure that 
our nation’s military and 
civil GPS users world-
wide are provided new 
capabilities.” The OCX 
will dramatically affect 
GPS command, control and mission capabilities, and make 
it easier for the operations team to run the current GPS 
block II and all future GPS satellites. 

“Raytheon is proud to deliver innovative technologies to 
help the Air Force meet its mission of protecting GPS op-
erational services,” said Bob Canty, GPS OCX Vice President 
and Program Manager for Raytheon. “The advanced control 
segment is a critical program for our nation’s combat forces, 
coalition partners, as well as domestic and international civil 

he combination of radar, sensor, onboard processing 
and communications electronics provides critical “see 
all”, “know all” capabilities in Airborne Early Warning 

and Control (AEW&C) platforms that offers a fundamen-
tal building block of a national defense or combat strategy. 
The Strategy Analytics Advanced Defense Systems (ADS) 
service predicts that improving AEW&C capabilities cre-
ates new opportunities for advanced electronic compo-
nents with the annual market for electronics growing by 
over 50 percent through 2020. Details may be found in the 
report, “Future Trends in Airborne Early Warning & Con-
trol Systems.”

While the Boeing Wedgetail and Saab Erieye represent 
AESA (active electronically scanned arrays)-based future 
generation platforms, the Boeing E-3D Sentry AWACS 
and Northrop Grumman E-2C Hawkeye represent the op-
erational state of the art. The development time, longevity 
and expense of the airframe platform makes the AEW&C 
market uniquely suited to the upgrade market. While the 
number of new platforms is relatively small, the potential 
market for upgrades to electronics in existing platforms has 
the potential to reach $22 B through 2020.  

“With the long lifespan of the airframe, the electronics 
technology has gone through several iterations,” observed 

Asif Anwar, Director of 
the Advanced Defense 
Systems (ADS) service at 
Strategy Analytics. “New 
platforms and upgrades 
are increasingly based on 
AESA, using solid-state 
T/R (transmit-receive) 
modules, as well as using 
broadband EW systems, 
coupled with fi ber-optic 

signal transmission, sensors and more powerful processors. 
While these trends will provide increasing opportunities 
for GaAs, SiGe and other advanced semiconductor tech-
nologies, mainstream technologies such as TWT will con-
tinue to underpin many platforms.”

RC, formerly Syracuse Research Corp., announced 
that it has secured $8.1 M in funding for its Foliage 
Penetration Reconnaissance, Surveillance, Tracking 

and Engagement Radar, also known as FORESTER. The 
revolutionary airborne radar system penetrates through fo-
liage to track people and vehicles on the ground.

The funding for the FORESTER program is a combi-
nation of two awards to the corporation. The fi rst award of 

...the potential 
market for upgrades 
to electronics in 
existing platforms 
has the potential to 
reach $22 B...

 The OCX will 
dramatically affect 

GPS command, 
control and mission 

capabilities...
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DEFENSE NEWS

users. By selecting Raytheon, the Air Force recognizes our 
experience and commitment to take GPS to the next level.”

Raytheon brings more than four decades of experience 
in command and control systems for satellites to the OCX 
program. Teammates include The Boeing Co., ITT, Brax-
ton Technologies, Infinity Systems Engineering and the Jet 
Propulsion Laboratory. The contract was awarded by the 
Air Force Space and Missile Systems Center at Los Ange-
les Air Force Base. 

igh band networking radios from Harris Corp. will form 
the communications backbone of the US Army’s new 
Integrated Air and Missile Defense Battle Command 

System (IBCS). As a member of Northrop Grumman’s IBCS 
team, Harris will supply its radios to carry critical battle-com-
mand information, and will provide system and network engi-
neering services over the five-year life of the program. 

IBCS will integrate the fire-control networks of current 
and future air and missile defense systems. This command 
system will enable warfighters to use any combination of 
sensors and weapons to achieve mission objectives in a true 
open-architecture environment. The unique design of the 

Harris Highband Net-
working Radio™ (HNR) 
ensures all information 
from the battle com-
mand center will arrive 
at the right location to 
defend troops against a 
missile attack. This radio includes the first-ever use of di-
rective beam technology to achieve higher throughput over 
longer distances in a robust, self-forming and self-healing 
directional mesh network. The Harris HNR system is a 
part of the US Army’s WIN-T Increment 2 program. 

Systems that will be integrated via IBCS include: 
•  Patriot, Surface-Launched Advanced Medium Range 

Air-to-Air Missile (SLAMRAAM). 
•  Joint Land Attack Cruise Missile Defense Elevated 

Netted Sensor (JLENS). 
• Improved Sentinel Radar. 
•  And—if the US Department of Defense directs the inclu-

sion—Terminal High Altitude Area Defense (THAAD) 
and Medium Extended Air Defense System (MEADS).
Harris Defense Programs develops, supplies and inte-

grates communications and information processing prod-
ucts, systems and networks for a diverse base of aerospace, 
terrestrial and maritime applications supporting US Depart-
ment of Defense missions. Harris is committed to delivering 
leading-edge technologies that support the military’s ongo-
ing transformation to network-centric communications. 

A Clean Sweep
If your RADAR, EW, or SIGINT system requires the cleanest signals, ITT Microwave Systems

has the solutions. We deliver premium RF and digital subsystems by integrating our

proprietary technologies within densely populated custom and standard packages. Our

expertise is in frequencies through 20 GHz and includes FPGA-based Direct Digital

Synthesis (DDS) LO synthesizers and waveform generators, as well as software

controlled, wideband RF/digital tuners and upconverters.

Visit our website for more information.

ITT Microwave Systems
978-441-0200

ittmicrowave.com
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tate Security Networks Ltd., operator of the Finn-
ish VIRVE network, and EADS Defence & Security 
(DS) have joined forces to start testing the TETRA 

Enhanced Data Service (TEDS) as of May 2010. The work 
will be conducted on a test network with the same charac-
teristics as the live VIRVE authority network, apart from 
the TEDS-capable software.

Finland pioneered the adoption of TETRA technology 
in everyday use in the late 1990s and TEDS is the high-

speed data evolution 
of the TETRA ra-
dio communication 
standard. A TEDS-
capable TETRA 
network will provide 
signifi cantly faster 
data services than 
today’s TETRA net-
works without com-
promising any of the 
technology’s high 
security or coverage 

capabilities. TEDS is claimed to be the most cost-effec-
tive way to introduce wide area high-speed capability for 
TETRA users.

EADS Defence & Security was the fi rst vendor to dem-
onstrate TEDS in June 2007 and has continued to develop 
the software in order to run the system on existing EADS 
TETRA hardware as well as developing TEDS-capable 
TETRA radios. System elements and trial terminals for the 
VIRVE test network will be delivered in April/May this year.

“Public authorities need high-speed data capabilities in 
their radio communication networks to enhance their fi eld 
operations,” said Dirk Borchardt, Head of Security and 
Communication Solutions at EADS DS. “They also need 
high speed data to be reliable, secure and available over a 
wide area. TEDS can meet these strict requirements.”

eading M2M analyst and consulting fi rm Beecham 
Research Ltd. has been awarded a 200,000 contract 
by the European Space Agency to conduct an inten-

sive study of the worldwide market for Satellite M2M. The 
company will act as prime contractor for the study and will 
be aided by its subcontract partner Astrium, part of the 
EADS Group and based in Toulouse, France. This fi rst-of-
a-kind study will assess both the current market for Satel-
lite M2M services and the opportunities for market devel-
opment through new technology initiatives. 

“Satellite M2M has enormous potential as part of the 
M2M World of Connected Services,” said Robin Duke-
Woolley, CEO of Beecham Research. “We will be working 

he scale of the take-up of smartphones has increased 
traffi c and put unprecedented pressure on networks. 
Consequently, European carriers, in particular, are 

facing signifi cant capacity crunch and spectral effi ciency 
challenges. Explaining that limited spectrum and spectral 
congestion were key issues, Alan Solheim, VP of Product 
Management at DragonWave, told Microwave Journal, 
“For a long time European regulators have recognised that 
the spectrum is a non-renewable resource, so licensing re-
gimes have been geared towards preserving that spectrum. 
Because of the pricing regime and the usage patterns of 
microwaves, European operators are looking at either new 
spectrum or ways to use their existing spectrum more ef-
fi ciently.” 

He elaborated, “One of the problems that carriers are 
facing is that as they increase the capacity on the micro-
wave backhaul they can only do so much—going to higher 
modulation, or adaptive modulation to get higher through-
puts over the existing infrastructure but eventually you hit 
a wall. A lot of the last mile links have been connected with 
7 or 14 MHz channels, which can typically deliver a few 
tens of Mbits over conventional systems.

“What DragonWave has done is to address the fact that 
in order to deliver the capacities that are needed in those 
channel sizes, you need to get a factor of two improve-

ment in the spectral ef-
fi ciency of the product. 
We have done many 
things—higher modula-
tion rates, cross-pole in-
terference cancellation 
to allow true polarisation 
multiplexing, adaptive 
modulation—and then 
we have added a suite of 
baseband optimisation 
techniques that take a 
look at the lossless com-
pression, etc. So, using 

conventional microwave techniques we can get up to about 
100 Mbits out of a 7 MHz channel and using baseband 
techniques we can get almost 200 Mbits out of that base-
band channel.” 

Explaining how European carriers in particular can ben-
efi t, he commented, “A whole new realm of possibilities is 
opened up. Instead of operators having to redesign their 
networks, go back to their regulators and try to re-engineer 
their spectrum allocation in the backhaul segment they can 
simply deploy new equipment and upgrade the technology 
to LTE-style capacity without having to re-engineer and 
deal with all of the churn.”

Read more at www.mwjournal.com/europe_
capacity_crunch.

“...European 
operators are 
looking at either new 
spectrum or ways 
to use their existing 
spectrum more 
effi ciently.”

Finnish Police are looking forward 
to enhancing their effi ciency with 
increased use of secure data.
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to ensure this substantial and timely study demonstrates 
the tremendous prospects for the global Satellite M2M 
market in the future and examines in depth what needs to 

be done to achieve it.”
Beecham’s partner 

Astrium Services will 
provide detailed input 
on satellite technology 
trends and on commer-
cial application opportu-
nities. Commenting on 
the award, Jean-Marc 

Villevieille, head of technologies and business alliances at 
the company, said, “Satellite M2M is just at the beginning 
of what promises to be a huge growth market. We are de-
lighted to be working with Beecham Research to provide 
our technical experience in this field and help with recom-
mendations for evolution of future satellite M2M systems.”

he Board of the NGMN Alliance has endorsed the 
proposal to seek establishment of an ETSI Industry 
Specification Group (ISG)—Open Radio Equipment 

Interface (ORI)—to further develop and maintain the speci-

fications for open interfaces between Remote Equipment 
Control (REC) and Radio Equipment (RE). 

The objective of the open interface specifications for 
radio equipment will be to ensure more economical and 
efficient deployment of base stations and will also consider 
ecological aspects when renewing a system in the next gen-
eration mobile network. An open interface between REC-
RE will enable the pos-
sibility to connect and 
operate equipment from 
different vendor origin.

An NGMN project 
team of leading operators 
and vendors has worked 
towards the successful 
development of the open 
interface implementa-
tion recommendations. A scope document for the ISG is be-
ing developed by the NGMN project team with the objective 
to develop an interface specification. 

Dr. Peter Meissner, Operating Officer of the NGMN 
Alliance, said, “We do expect from the open interface 
implementation significant improvements in terms of effi-
ciency and cost savings that will benefit the whole industry. 
The agreement to establish the ETSI ISG is a major step 
towards the successful interface specification, and demon-
strates the alignment of key industry players.”
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nancing to operators in the region.
With the mobile capacity crunch starting to affect op-

erators, 2009 was also a year in which backhaul and core 
network upgrades became high-priority areas. 

There was some vendor consolidation, with Nortel an-
nouncing bankruptcy while Cisco acquired Starent on the 
core network side. 2009 was also a year that saw managed 
services gaining increasing importance for wireless OEMs, 
becoming a market estimated at $7 B.

ecember 2009 saw the fi rst commercial launch of 
LTE networks, with TeliaSonera the fi rst service pro-
vider in the world to offer the service in Stockholm 

and Oslo. 2010 promises to see the commercial launch of 
several LTE networks, including large operators such as 
Verizon Wireless in the United States and NTT DoCoMo 
in Japan. With voice standards still in development and a 
lack of compatible handsets, however, one can expect these 
networks to carry only data traffi c for some time to come.

As LTE deployments begin to pick up pace, WiMAX 
continues its steady progress. ABI Research Analyst Bhavya 
Khanna says, “While LTE does promise data speeds great-
er than 50 Mbps, they have yet to be achieved by live or 
trial networks, whereas mobile WiMAX is now a tried and 
tested standard.” Several operators, including Sprint in 
the United States, have chosen to go with WiMAX as their 
4G network of choice. ABI Research reports 164 mobile 
WiMAX networks in trial or commercial operation at the 
end of 2009, compared to just over 100 LTE trials.  

In addition, the total number of network contract an-
nouncements for mobile WiMAX tracked by ABI Research 
was 242, compared to only 38 for LTE. With the planned 
launch of several WiMAX devices in 2010, including hand-
sets from smartphone maker HTC, it looks likely that this 
technology will co-exist with LTE for some time to come.

ualcomm, MediaTek, Infi neon and Broadcom in-
creased their share in cellular basebands in 2009 de-
spite an overall decline in the market, as described in 

“Rapid Changes in the Baseband Market Lead to Rising 
Fortunes for a Chosen Few,” from the Strategy Analytics 
RF & Wireless Component market research service.  This 
comprehensive report explores market and technology 
trends, as well as competitive positioning and prospects for 
future success in cellular basebands.

According to Christopher Taylor, author of this report, 
“Qualcomm, MediaTek, ST-Ericsson, Infi neon and Broad-
com will dominate in basebands over the next fi ve years, a 
market that will grow to more than $15 B by 2014.  These 

trategy Analytics forecasts global automotive Blue-
tooth to grow from 7.6 M units in 2008 to 54.7 M 
units in 2016, representing a CAGR of 28 percent 

over the forecast period.
The Strategy Analytics Automotive Multimedia and 

Communications Service (AMCS) report, “Automotive 
Bluetooth: Profi le Strategy Key to Infotainment Success,” 
details market developments, Bluetooth connectivity and 
Bluetooth profi le adoption in the automotive market.  

Critical elements for automotive infotainment planning 
include:
• Selecting the most appropriate Bluetooth profi les;
• Timing the introduction of Bluetooth profi les; and
•  Designing solutions that are capable of Bluetooth pro-

fi le upgrades.  
“Bluetooth is not just for hands-free calling,” remarked 

Mark Fitzgerald, Senior Analyst in the Strategy Analytics 
Global Automotive Practice. “It is essential for in-vehicle 
infotainment systems to incorporate appropriate Bluetooth 
solutions in order to leverage the features and applications 
of these devices as consumers use more sophisticated por-
table devices, such as smartphones that integrate audio 
and video media, text messaging, internet browsing and 
location-based technologies.”

here is no doubt that 2009 was a bad fi nancial year, and 
there were fears at its beginning that the wireless in-
frastructure market would see a severe downturn. Es-

timates for contraction ranged as high as 10 to 12 percent.
However, in a just-released study, ABI Research fi nds 

that the fi nal picture is a good deal brighter than that. 
“There was a contraction in the wireless infrastructure 
market to be sure,” says Practice Director Aditya Kaul. 
“But our analysis shows overall CAPEX down only about 5 
percent compared to 2008. Even net base station spending 
was down only 5 percent.”

The report, which presents a high-level overview of the 
global wireless infrastructure market, shows that operators re-
sumed spending in the second half of 2009. North America’s 
market saw continued spending by the likes of Verizon with 
its LTE network and Clearwire with its WiMAX deployments. 

According to Kaul, “The biggest positive impact was 
from China with 243,000 new wireless base stations added 
in 2009, which really kept the momentum going. In what 
turned out to be a case of good timing, 3G spectrum be-
came available at the beginning of the year, which led to 
deployments continuing through the year.”

In India, 3G spectrum issues slowed down the market 
to some extent in 2009. Africa saw continued momentum 
in base station spending, with Huawei providing vendor fi -

http://www.mwjournal.com
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companies will continue to offer the most highly-integrated, 
power-efficient baseband processors capable of supporting 
high-rate wireless, new applications and cloud computing, 
either through integrated applications processing or part-
nerships with suppliers of external applications processors.”

AYSPAN® Corp., the world’s only provider of metama-
terial and advanced RF air interface solutions for wire-
less communications, announced the availability of RAY-

SPAN MTM-E™ solutions for long-term evolution (LTE).
MTM-E is the only antenna solution that can support six 

or more bands operating from 698 to 960 MHz in the low 
band and 1710 to 2170 MHz as well as 2.6 GHz in the high 
band without requiring any switching elements or match-
ing circuits. MTM-E is the smallest LTE antenna platform 
available, meeting the requirements for portable LTE de-
vices such as mobile phones, laptops, USB dongles, wire-
less routers and wireless modems. The RAYSPAN MTM-E 
solution is the only antenna technology that offers inte-
grated LTE, 3G, Bluetooth and GPS all from a single-feed 
antenna solution. “RAYSPAN MTM-E is uniquely suited 
to the requirements of wireless and mobile standards, and 
especially LTE,” stated Gregory Poilasne, VP of Business 
Development at RAYSPAN. “We are pleased to be able to 

offer an LTE antenna solution that not only leads the in-
dustry in performance, integration, low power consump-
tion and time to market, but is ready for manufacturers 
today.” Unlike competing 3D antennas designed for LTE, 
the MTM-E antenna is a simple 2D design in which copper 
artwork is printed directly 
on a device’s printed cir-
cuit board (PCB) using 
standard PCB manufac-
turing techniques. This 
enables MTM structures 
to be built using the fin-
est line widths and spacing available for antennas. These 
MTM structures, along with eliminating the need for 
switching elements and matching circuits, simplify system 
integration, lower power consumption, accelerate time to 
market and allow for smaller handset designs.

The RAYSPAN MTM-E solution complies with the cur-
rent LTE standard which calls for multiple input, multiple 
output (MIMO) technology requiring two separate anten-
na structures that operate over the same frequency band, 
at the same time, and from the same location. The MTM-
E MIMO antenna solution exhibits excellent MIMO gain 
performance with > 50 percent efficiency values in free-
space for handset applications, better than -10 dB in near 
field isolation, and better than 0.3 far-field envelop correla-
tion coefficient. The secondary LTE MIMO antenna also 
supports 3G diversity and GPS applications.

MTM-E is the 
smallest LTE 

antenna platform 
available...
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Crane Co., a diversifi ed manufacturer of highly engi-
neered industrial products, announced the successful com-
pletion of its tender offer for Merrimac Industries Inc.
Crane has accepted 2,796,642 validly tendered Merrimac 
shares, including 23,162 shares tendered under the ten-
der offer’s guaranteed delivery procedures. The tendered 
shares, excluding those tendered through the guaranteed 
delivery process, constitute approximately 92.5 percent 
of the total Merrimac shares of common stock outstand-
ing. Crane expects to promptly complete the acquisition of 
Merrimac through a short-form merger.

Harris Corp., an international communications and infor-
mation technology company, has acquired the technology 
assets of OSI Geospatial Inc.’s land-based, situational 
awareness business. These technologies will enhance the 
company’s capabilities in delivering assured communica-
tions systems and applications for defense and public safe-
ty customers. With this acquisition, Harris gains advanced 
software for capturing, viewing and disseminating critical 
strategic and tactical information to domestic and inter-
national defense and public safety customers. The situa-
tional awareness software provides commanders and team 
members in the fi eld with real-time information, such as 
the location of deployed personnel. These applications are 
capable of being embedded into both tactical and public 
safety radios.

Electro Technik Industries Inc. (ETI), an electronics 
manufacturing company based out of Largo, FL, has ac-
quired Arizona Capacitors and its subsidiaries: West Cap 
of Arizona, SFE Technologies and Component Research 
Co. Arizona Capacitors and West Cap manufacture fi lm 
capacitors for both the industrial and military markets. 
Arizona Capacitors builds to MIL-STD-790 and is ISO 
9001:2000 approved. The company also designs and manu-
factures a family of electronic fi lters. 

SELEX Galileo, a Finmeccanica company and a defence 
electronics manufacturer, and RFMD Inc., a leader in the 
design and manufacture of high performance radio fre-
quency components and compound semiconductor tech-
nologies, announced the extension of its collaboration to 
develop high frequency GaAs MMIC solutions focused on 
SELEX Galileo’s next generation of electronically-scanned 
(E-SCAN) phased array radar systems. SELEX Galileo and 
RFMD have collaborated in GaAs MMICs since signing a 
strategic cooperation agreement in May 2008. In a related 
announcement, RFMD has commenced production ship-
ments to SELEX Galileo of GaAs MMIC chipsets for in-
sertion into SELEX Galileo’s surveillance and fi re control 
radar systems. RFMD manufactures its GaAs MMIC pro-
cess for SELEX Galileo on six-inch substrates at RFMD’s 
GaAs wafer fab in Durham, UK.

Valpey Fisher Corp., a leader in low noise timing solu-
tions, announced the creation of its Microwaves Products 
Group. The group will focus on the design, manufacture 
and marketing of high performance RF/microwave com-
ponents and integrated modules for a broad range of end 
markets, including microwave point to point, wireless in-
frastructure and military communications.

VI Technology MMTS™ for production testing of new 
and existing components was used in the development of  
the second-generation of Ford’s SYNC system. VI Tech-
nology MMTS is an automated test system designed to im-
prove productivity for design and test engineers needing 
analog and digital measurements for audio/video devices. 
Ford has continued to innovate and add features to SYNC, 
including adding traffi c, directions and information capa-
bilities starting with the 2010 model year.

Organizers announced the formation of Crystal RFI Solu-
tions LLC (CRFIS), a new company dedicated to providing 
global solutions for preventing and identifying the source 
of Radio Frequency Interference (RFI). RFI Sentry pro-
vides satellite operators and users the ability to prevent 
costly RFI to satellite transponders and to quickly iden-
tify sources of transponder RFI from anywhere around the 
world.

AWR Corp., a leader in high frequency EDA, announced 
that it has expanded its global presence by establishing a 
direct sales, support and marketing offi ce in Korea. To bet-
ter serve the region’s growing customer base, Kyung Hwa 
Kim has been appointed AWR Korea’s Country Manager. 
For more information, visit AWR Korea’s new content rich, 
local language website: www.awr.co.kr. To contact AWR 
Korea directly: AWR Korea Co. Ltd., B-1412, Intellige-II, 
24 Jeongja-dong, Bundang-gu, Seongnam-si, Gyeonggi-do, 
South Korea, 463-811; +82 31 603 7772; +82 31 603 7773; 
info.kr@awrcorp.com.

Delta Microwave announced the company’s relocation 
into a new and expanded 36,000 square foot facility. With 
full engineering, drafting, machine shop, assembly, elec-
trical and environmental testing on-site, Delta Microwave 
can manufacture components with tough mechanical, elec-
trical, and environmental specifi cations quickly and afford-
ably. The new facility includes 20,000 square feet of ESD 
assembly and test to accommodate increased demand and 
includes a 5,000 square foot Class 100,000 clean room for 
space fl ight hardware.

ARC Technologies has expanded its manufacturing ca-
pacity by acquiring a 50,000 sq. ft. facility adjacent to its ex-
isting operation in Amesbury, MA. The new manufacturing 
facility, which includes new equipment for thermoplastic 
extrusion and injection molding manufacturing operations, 
will also house a renovated sales offi ce.

Jennifer DiMarco, Staff Editor
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recent recertification of ISO 9001:2008. The certification 
verifies the company’s Quality Management System as “ap-
plicable to laser scribing, drilling, cutting, marking, weld-
ing, and other processing for materials to include ceramics, 
metals, plastic, and adhesives used in the microelectron-
ics, medical, aerospace, and commercial industries.” The 
qualification was assessed and approved by National Qual-
ity Assurance, USA, an accredited organization under the 
Aerospace Registrar Management Program.

Technology Marketing Corp. (TMC) has recognized 
Aeroflex’s contributions to 4G wireless technology with a 
4GWE Product of the Year award for the 7100 Digital Ra-
dio Test Set. Award recipients represent the most innova-
tive new products brought to market during 2009.

WiSpry Inc., a leader in tunable RF semiconductor prod-
ucts for the wireless industry, announced that the com-
pany’s patent application for Micro-Electro-Mechanical 
System (MEMS) Variable Capacitors and Actuation Com-
ponents, and Related Methods has been granted by the US 
Patent and Trademark Office (Patent number 7,545,622).

Cobham has been awarded a contract from Sikorsky
Aircraft Corp. to manufacture advanced composite com-
ponents and assemblies for the main rotor blades of the 
United States Marine Corps’ CH-53K Heavy Lift Replace-
ment Helicopter under development by Sikorsky Aircraft 
Corp., a subsidiary of United Technologies Corp. Depend-
ing on how many CH-53K helicopters are eventually built 
by Sikorsky for the US Marine Corps, the contract could be 
worth up to US$25 M.

Herley Industries Inc. announced that its Herley New 
England division in Woburn, MA, has been awarded a con-
tract valued at approximately $11.7 M from a major US 
Prime contractor. Herley New England will manufacture a 
number of multi-function IMAs for a US Navy Electronic 
Attack Aircraft. In related news, Herley announced that its 
Herley Lancaster division has received a follow-on contract 
valued at more than $1 M from a major US prime contrac-
tor to manufacture multi-function integrated microwave 
assemblies (IMA) for a US Navy electronic attack aircraft.

RF Micro Devices (RFMD) announced that it has been 
awarded $3.2 M in R&D contracts by the United States 
Department of Defense related to GaN microelectron-
ics, including materials, device fabrication and high power 
circuits. The $3.2 M in R&D contracts extends RFMD’s 
contract backlog for calendar 2010 to approximately $5 M. 
Since calendar 2004, RFMD has been awarded approxi-
mately $13 M in R&D contracts by the US Government.

Micronetics Inc. announced that it has been awarded a 
contract valued at approximately $2 M from a defense con-
tractor for high performance microwave isolators that will 
be used in a radar system. Deliveries on this contract will 
commence in Q1 FY2011 and continue for 18 months.

Auriga Measurement Systems LLC announced it will be 
doing business as Auriga Microwave. The new name bet-
ter signifies the company’s strength and direction. Building 
upon its strong “Auriga” brand, Auriga Microwave expands 
its products and services to include design and manufac-
ture of RF modules, particularly power amplifiers. Lever-
aging the team’s depth of experience, the company’s goal is 
to be the leading provider of high-performance microwave 
modules to system integrators, principally for the Depart-
ment of Defense.

Mimix Broadband Inc., a supplier of high performance 
gallium arsenide (GaAs) semiconductors from DC to 50 
GHz for RF, microwave and millimeter-wave applications, 
commemorates its 10th year of business in 2010. The com-
pany will celebrate the occasion throughout the year, in-
cluding at the 2010 IEEE MTT-S International Microwave 
Symposium, to be held next month in Anaheim, CA.

Raytheon Co. has developed a mobile Civil Communica-
tions solutions demonstration that allows first responders 
to experience seamless communications capabilities that 
could help save lives when crises strike. The mobile dem-
onstration is a high-tech experience where public safety 
professionals can fully immerse themselves in rescue sce-
narios and realize the benefits that interoperable commu-
nications provide.

Sapphicon Semiconductor, a designer and manufacturer 
of high performance integrated circuits based on silicon-
on-sapphire (SoS) process technology, and AWR Corp., a 
leader in high frequency EDA, introduced process design 
kits (PDK) for AWR software that support Sapphicon’s ad-
vanced SoS processes.

As wireless operators upgrade their microwave backhaul 
networks to keep up with increasing demands for capac-
ity, Comsearch, a CommScope company, has launched a 
new suite of support services aimed at reducing operators’ 
capital and operating expenditures and speeding network 
deployment. Comsearch’s iQ.link® Services suite includes 
four offerings that provide network engineering analysis as 
well as software database and system maintenance to en-
able network planners to roll out high capacity backhaul 
networks quickly and efficiently. These services allow net-
work planners to focus on their core expertise by off-load-
ing other time-consuming tasks.

VTI Instruments Corp. announced that it has received the 
Lockheed Martin STAR Supplier Award. VTI has been 
selected as a top performing supplier by Lockheed Martin 
Simulation, Training & Support (STS). The STAR Supplier 
Award was implemented as a way to develop stronger sup-
ply chain relationships and recognize outstanding perfor-
mance by top performing suppliers. Selection is based on 
a number of performance criteria including high product 
quality, on time delivery and cost competitiveness. 

Laser Services Inc., a precision laser cutting, drilling, 
scribing, etching and welding job shop, has announced its 
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Carlisle Interconnect Technologies recently signed two 
long-term supply agreements with Airbus in Toulouse, 
France. Under the first agreement, Carlisle Interconnect 
Technologies will supply (DR) style airframe wire and 
cable to Airbus. This culminates a multi-year qualifica-
tion effort by Carlisle Interconnect Technologies to gain 
approval for all Airbus production aircraft. Production is 
expected to start immediately with first deliveries begin-
ning in March of 2010. Carlisle will  manufacture the Air-
bus airframe wire in its St. Augustine, FL facility. Under 
the second agreement, ECS, recently acquired by Carlisle 
Interconnect Technologies, will supply ARINC 600 trays 
for all Airbus aircraft. The trays are designed and manufac-
tured in its Franklin, WI facility.

Agilent Technologies Inc. announced that its Advanced 
Design System (ADS) software has been selected by Pa-
ratek Microwave for use in development of tunable an-
tenna modules for the mobile handset market. The accu-
racy, capacity and performance offered by ADS will aid 
Paratek in the design of optimized modules as well as in 
the creation of models for its customers. 

Cambridge Consultants, a technology product design 
and development firm, announced the inclusion of its holo-
graphic radar technology in a US Department of Defense 
(DoD) demonstration program geared at improving the 
projectile scoring capabilities of the US Navy and Army. 
This demonstration project, funded by the Department for 
Operational Test & Evaluation (DOT&E) for both servic-
es, will align holographic radar technology and target scor-
ing technology applications for the first time.

CogniTech Sales LLC provides consultative technical 
sales for leading manufacturers of RF, microwave, milli-
meter-wave, lightwave components, integrated circuits, ca-
ble assemblies, subsystems and systems. In addition to the 
company’s synergistic line-up of component and communi-
cation systems, it offers test and measurement equipment, 
high frequency simulation tools, high precision simulation 
models, electronic manufacturing services (EMS) and high 
technology printed circuitry. Alen Fejzuli, Director, Ad-
vanced Products Sales and Founder of CogniTech Sales 
LLC, has extensive technical sales, management, and high 
frequency design experience in the commercial, military 
RF/microwave and fiber optic industries. For more infor-
mation, visit www.cognitechsales.com.

Andy Humen has been promoted to 
the position of Vice President of Cob-
ham Sensor Systems. He is responsible 
for the sensor and microwave electron-
ics and microwave components business 
units in San Diego, CA, Richardson, TX, 

 Andy Humen
San Jose, CA, Lowell, MA, Roanoke, 

AROUND THE CIRCUIT
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VA, Milton Keynes, UK and Lansdale, PA. Previously, Hu-
men was the Vice President for the Sensor Electronics op-
erations in Lansdale, PA, Baltimore, MD, Bolton, MA, and 
Largo, FL. Previous to that he was the Director of Ad-
vanced Technology for Cobham Sensor Systems, responsi-
ble for the coordination of technology development across 
the SBU and Cobham.  

AR RF/Microwave Instrumentation has 
announced the appointment of Timo-
thy J. Rainear to the post of Regional 
Manager, North America. Rainear 
comes to AR with over 20 years of expe-
rience in the sales and marketing of 
technology solutions. Most recently Rai-
near was consulting as the VP of Busi-
ness Development at an early stage  Timothy J. Rainear

start-up company based in Cambridge, 
MA. His extensive technical background enabled him to 
investigate and penetrate several key commercial mar-
kets for this DARPA-backed, analog signal processing 
company.

Phase Matrix Inc. announced the recent appointment 
of Alexander Chenakin to Vice President of the Signal 
Sources group. In this new role, Chenakin will be respon-
sible for overseeing the development and marketing of a 
new generation of microwave signal sources.

Richardson Electronics Ltd. announced it has teamed 
with Scintera Inc. to bring Scintera’s recently an-
nounced SC1887 to the worldwide market. The SC1887 
delivers critically needed power amplifier linearity im-
provements without requiring access to the I/Q base-
band signals. This digitally controlled analog technology 
works at the RF signal level, can be brought to market 
quickly, and requires only the addition of a few stan-
dard RF components to implement. Scintera’s SC1887 
Adaptive RF Power Amplifier Linearizer is a practical, 
cost-effective solution that satisfies today’s needs for re-
duced amplifier distortion, increased power efficiency 
and higher output power.

Modelithics Inc. announced its new agreement with 
CogniTech Sales LLC, for sales and service representation 
for the Southeastern United States. Larry Dunleavy, Mod-
elithics’ CEO, and the Advanced Products Sales Direc-
tor, Alen Fejzuli, have signed a comprehensive agreement 
designed to fully support Modelithics in the Florida, Ala-
bama and Georgia markets for RF and microwave simula-
tion models as well as characterization services. CogniTech 
will also be assisting with establishing new relationships for 
Modelithics Vendor Partner Program (MVP).  

Technical Communities Inc. announced an exclusive gov-
ernment services partnership agreement with Casella USA, 
the North American subsidiary of UK-based Casella Mea-
surement Inc. The agreement authorizes Technical Com-
munities to distribute more than 300 Casella products.
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COMPARISON OF TWO GAN 
TRANSISTOR TECHNOLOGIES 
IN BROADBAND POWER 
AMPLIFIERS
This article compares the performance of two different GaN transistor 
technologies, GaN HEMT on silicon substrate (PA1) and GaN on SiC (PA2), 
utilized in two broadband power amplifiers operating at 0.7 to 1.8 GHz. The 
study explores the broadband power amplifier potential of both GaN HEMT 
technologies for phased-array radar (PAR) and electronic warfare (EW) systems. 
The measured maximum output power for PA1 is 42.5 dBm (18 W) with a 
maximum PAE of 66 percent and a gain of 19.5 dB. The measured maximum 
output power for PA2 is 40 dBm with a PAE of 37 percent and a power 
gain slightly above 10 dB. The high power gain, PAE, wider bandwidth and 
unconditional stability was obtained without feedback for the amplifier based on 
GaN HEMT technology, fabricated on Si substrate.

Phased-array radars, wireless communica-
tion transmitters, including public safety 
radio networks, medical instrumentation 

and other various traditional civil and military 
applications, require demanding performance 
of microwave power transistors. The broad-
band operating capability is always demanding 
in various RF circuits and subsystems. Wireless 
systems deliver high data rate signals to provide 
multimedia and broadband connectivity. This 
demanding performance of power amplifiers in 
a system should cover wide bandwidth and at 
the same time have a high linearity to amplify 
the signals without distortion. In combination 
with these properties, the high efficiency is also 
important, especially with the mobile systems, 
where cooling is additional and of relatively 
higher cost on the system. The next genera-
tion cell phones also require wider bandwidth 
and improved efficiency. These high power and 
high frequency applications require transistors 
with a large breakdown voltage, high electron 

velocity and high thermal conductivity. There-
fore, a wide bandgap (WBG) semiconductor 
such as GaN is a favorable choice.1

The high output power density of GaN tran-
sistors allows the fabrication of much smaller 
devices compared to Si and GaAs. A higher 
impedance, due to the smaller size, allows for 
easier and lower loss matching networks in 
amplifiers. The wider bandgap also enables 
the electronics to operate at elevated tempera-
tures. These features in amplifiers, enabled by 
the superior semiconductor properties, make 
GaN a promising candidate in microwave pow-
er applications.

S. Azam, C. Svensson 
and Q. Wahab
Linköping University, Linköping, Sweden
R. Jonsson
Swedish Defense Research Agency 
Linköping, Sweden
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band performance and capabilities of these transistors for 
PAR and EW systems.

POWER AMPLIFIER DESIGNS
Power Amplifier Using GaN HEMT on Silicon (PA1)

A hybrid amplifier operating in the 0.2 to 1.8 GHz band 
for phased-array transmitters has been designed and fab-
ricated. The design is based on a large-signal model of 
packaged 25 W (wideband 15 W) GaN HEMT on Si from 
Nitronex. The actual designed bandwidth is wider than 
the amplifier described in the next section. It has lumped 
matching networks (without feedback) built on Rogers 
Duroid 5880 substrates. The amplifier is first designed us-
ing ideal components, which were later replaced by their 
models and S-parameter blocks. An unconditional stability 
is obtained by adding a parallel combination of resistor R1 
and capacitor C5 in series to the input matching network. 
The schematic diagram and picture of the fabricated am-
plifier are shown in Figures 1 and 2, respectively.

Hybrid Power Amplifier Using GaN HEMT on SiC (PA2)
A 0.7 to 1.8 GHz hybrid amplifier for high power phased-

array transmitter applications have been designed and fab-
ricated. This amplifier is based on a packaged 10 W GaN 
HEMT from Eudyna. It has lumped matching networks 
(with feedback) built on the same Rogers Duroid 5880 
substrate. A parallel combination of resistor R1 and capaci-
tor C3 in series to the input matching network is added in 
combination with feedback to enhance stability, increase the 
bandwidth and reduce distortion. The feedback network 
consists of a capacitor Cfb and total resistor of 80 V. The 
resistor is divided between two 1206 SMT resistors Rfb1 
and Rfb2 to enhance power tolerance. It was very difficult 
to obtain unconditional stability without feedback for this 
amplifier. A schematic diagram and picture of the fabricated 
amplifier are shown in Figures 3 and 4, respectively.

RESULTS AND DISCUSSION
Simulation and Measured Results for the Fabricated PA1

The simulated and measured small-signal gain S21 and 

Due to these 
superior electronic 
properties of GaN 
semiconductor and 
the possibility to 
utilize SiC sub-
strate, which has 
a high thermal 
conductivity (3.5 
to 4.9 W/cm K), a 
power density as 
high as 30 W/mm 
at 4 GHz2 as well as 

an output power of 500 W at 1.5 GHz3 have already been 
demonstrated. An output power of 75 W for a packaged 
single-ended GaN-FET has been reported under pulsed 
conditions for L/S band applications.4 The introduction of 
GaN HEMTs on silicon substrates is considered to be a 
great development for reducing the cost of these transis-
tors. Therefore, these transistors are also expected to re-
place some Si LDMOS designs in the telecommunications 
sector. GaN technology has already been used in power 
amplifiers for mobile base station applications, and a num-
ber of manufacturers and researchers have reported high 
efficiencies, output powers and power densities.5-10

In this article, the results of two fabricated power am-
plifiers in two different GaN HEMT technologies are pre-
sented. The purpose of this work is to explore the broad-

 Fig. 1  Schematic of the fabricated PA1 amplifier.
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 Fig. 2  Photograph of the PA1 amplifier.
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frequency shift at the 
upper band, which 
could be because of 
some minor error in 
the output matching 
network for higher 
frequencies or due 
to some minor error 
in the large-signal 
model. The design 
shows unconditional 
stability at all simu-
lated frequencies. 
The class AB bias 
point used was Vg = 

-1.5 V and Vd = 28 V with a quiescent 
drain current of 230 mA.

Power measurements were per-
formed at five different frequencies 
from 0.2 to 1.8 GHz and the results 
are shown in Figure 6. A maximum 
output power of > 40.6 dBm (11.5 W) 
with a power gain of � 11 dB is ob-
tained at all measured frequencies. A 
maximum output power is obtained at 
700 MHz, which is 42.52 dBm (~18 
W) and a maximum PAE of 66 per-
cent with a maximum gain of 19.5 dB 
is obtained at 200 MHz. The mea-
sured output power is almost constant 
at all measured frequencies as shown 
in the figure.

A two-tone inter-modulation dis-
tortion measurement was carried 
out at 1 GHz. The separation be-
tween the two carrier tones was 4 
MHz. The IMD3 at 10 dB back off 
the P1dB was -31 dBc and the out-
put IP3 was 48 dBm. The results are 
shown in Figure 7.

input reflection coefficient S11 showed 
good agreement over the entire fre-
quency band. A gain greater than 15 
dB is achieved for the entire frequency 
band. The design shows matching be-
low -4 dB for S11 and below -7 dB for 
S22, as shown in Figure 5. The output 
reflection coefficient S22 shows good 
agreement up to 500 MHz and, at high-
er frequencies, measured results are 
better than the simulation. There is also 

 Fig. 3  Schematic of the fabricated PA2 amplifier.
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 Fig. 5  Simulated and measured small-
signal performance of PA1.  
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 Fig. 6  Power mesurements at Vd = 28 V 
for the PA1 amplifier.  
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1 GHz with a tone spacing of 4 MHz.
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which is higher than Si (PA1). At Vd
= 28 V, Pmax at 700 MHz for PA1 is 18 
W, which is 10 W for PA2 at Vd = 48 V. 
The average maximum output power 
obtained from PA2 is almost equal 
to the power out designated by the 
manufacturer of the transistor, while a 
higher power than the designated one 
was obtained for broadband at almost 
one third of the bandwidth in the case 
of Si-based GaN HEMT (PA1). The 
PAE for PA1 is above 40 percent at 
all measured frequencies (and 66 per-
cent at 200 MHz) comparing to PA2, 
for which it varies between 10 and 37 
percent. The PA2 had the advantage 
of operating at a higher drain bias of 
Vd = 48 V. A wider frequency band, 
high power gain, PAE and uncondi-
tional stability was achieved without 
feedback using a Si-based transistor 
(PA1) compared to SiC-based GaN 
HEMT (PA2). The linearity of both 
amplifiers is also comparable.

CONCLUSION
Two single-stage broadband power 

amplifiers, using two different GaN 

cent and a gain greater than 15 dB. As 
can be seen, the output power and ef-
ficiency are almost constant at all mea-
sured frequencies.

A two tone inter-modulation dis-
tortion measurement was carried out 
at 1 GHz. The separation between the 
two carrier tones was the same as be-
fore, 4 MHz. The IMD3 at 10 dB back 
off the P1dB was -32 dBc and the out-
put IP3 was 50 dBm. The results are 
shown in Figure 10.

COMPARISON OF BOTH POWER 
AMPLIFIERS

The measured results indicate that 
PA2 is more stable than PA1, because 
there is less variation in the results 
obtained for PA2 (except at 1.8 GHz), 
while major differences are seen in 
the results at different frequencies for 
gain and PAE for PA1. This could pos-
sibly be because the design for PA1 
was without feedback and was totally 
dependent on its bias and input match-
ing network for stability. The second 
reason could be the thermal con-
ductivity of the SiC substrate (PA2), 

Simulation and Measured Results 
for the Fabricated PA2

Simulated and measured S-parame-
ters showed good agreement up to ap-
proximately 1.4 GHz. Above this fre-
quency the measured small-signal gain 
starts to decrease compared to the sim-
ulation. The gain achieved is greater 
than 10 dB up to 1.4 GHz and is above 
9 dB across the remainder of the band. 
The design showed an input matching 
below -4 dB (for S11) and below -10 dB 
at the output (for S22), as shown in Fig-
ure 8. The design shows unconditional 
stability at all simulated frequencies. 
The class AB bias point used was Vg = 
-0.4 V and Vd = 48 V with a quiescent 
drain current of 270 mA.

Power measurements were per-
formed at four different frequencies 
from 0.7 to 1.8 GHz and the results 
are shown in Figure 9. The maximum 
output power, measured at 700 MHz 
at 2.5 dB gain compression, was 39.9 
dBm (~10 W) with a PAE of 37 per-

 Fig. 8  Simulated and measured small- 
signal performance of PA2.
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 Fig. 10  Two-tone test results for PA2 at 
1 GHz with a tone spacing of 4 MHz.
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TWO-ARM ARCHIMEDEAN 
SPIRAL HELICAL ANTENNA 
WITH WRAPAROUND 
ABSORBER

Two-arm spiral antennas usually have 
wideband characteristics (these anten-
nas usually have constant beam width 

and circular polarization over a broad range of 
frequencies),1,2 and thus are suitable for com-
municating (transmitting and receiving) over 
bands of frequencies (multiple channels). At 
lower frequencies, for a given size, these an-
tennas tend to have poor performance (high 
S11, low gain and high axial ratio).1,2 This can 
be improved by increasing the diameter of the 
spirals. The real question, however, is can the 
poor performance at low frequencies be im-
proved without sacrificing the compactness of 
the antenna? This article shows an innovative 
approach that can improve the performance of 

an antenna without increasing 
its size.

METHODOLOGY
The two-arm spiral used in 

this study is an Archimedean 
spiral, as shown in Figure 1. 
The benchmark for this study 
is a two-arm Archimedean spi-
ral whose diameter is 6 inches. 
The goal is to build a two-arm 
spiral antenna, with reduced 
size, whose diameter is 4.4 inch-
es, but has gain and return loss 
across the desired band (0.5 to 

2 GHz) of at least that of the benchmark an-
tenna. The 6-inch diameter two-arm Archime-
dean spiral antenna with a ground plane placed 
2.6 inches below is shown in Figure 2, where 
r1 = 0.05" and r2 = 3.0" are the initial and final 
radius, respectively. W = 0.04" is the width of 
the spiral arm and S = 0.06" is the gap between 
turns. The antenna has 17.75 turns. Its per-
formance is simulated (solved using MoM) in 
FEKO and its S11 and gain are shown in Fig-
ure 3.

The 4.4-inch final diameter two-arm Archi-
medean spiral antenna with a ground plane 
placed 2.6 inches below is shown in Figure 4. 
Its dimensions are r1 = 0.05", r2 = 2.2", W = 
0.04", S = 0.06" and 13 turns. Its gain and S11
are simulated (solved using MoM) in FEKO 
and are shown Figure 5.

Comparing the two simulated performanc-
es, it is obvious that reducing the diameter 
resulted in lower gain and higher S11 at low 
frequencies (the gain decreased by 5.5 and 4 
dB and S11 increased by 0.4 and 15 dB at 500 
and 750 MHz, respectively). To improve the 
gain at the low frequencies, two helices are 

Sandeep Palreddy 
and Rudolf Cheung
Microwave Engineering Corp.  
North Andover, MA
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 Fig. 1  An Archimedean two-arm spiral 
antenna.
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the goal of reaching the gain (bet-
ter than -10 dB) and maximizing the 
return loss (minimizing S11) at 500 
MHz. The optimized values found for  
tan � and absorber thickness are 0.4 
and 0.2 inches, respectively. This de-
sign is validated by fabricating a proto-
type and comparing the measured and 
simulated data. Finally, both the MoM 
(FEKO) and FEM (HFSS) design re-
sults are compared with the measured 
data. Figure 9 shows the antenna that 
was built with the FEKO optimization 
results and was later used to obtain 
the measured data.

The simulated S11 for the proto-
type model from FEM and MoM are 

the gain of the 6-inch diameter spiral 
antenna. The S11 of the antenna with 
helices, which remains high at 500 
MHz, indicates that improving the S11
can improve the gain. To improve the 
S11 at the low frequencies, a dielectric 
absorber is added around the antenna 
(see Figure 8).

FEKO optimization is used to de-
termine the loss tangent (tan �) and 
the thickness of the absorber. An 
optimization routine is set up with 

added such that they connect the two 
spiral arms to the ground plane. The 
two-arm spiral antenna with helices is 
shown in Figure 6; its simulated (in 
FEKO using MoM) results are shown 
in Figure 7.

Comparing the simulated results 
for the reduced size antennas with and 
without helices, it is obvious that add-
ing helices has slightly improved the 
gain at low frequencies (especially at 
500 MHz), but still not comparable to 

 Fig. 2  Meshed FEKO model of bench-
mark antenna.

 Fig. 3  Simulated S11 and gain of the 
benchmark antenna. 
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quarter-wavelength away from the an-
tenna at 1 GHz, due to the memory 
constraints. At 0.5 GHz, the radiation 
boundary at a quarter-wavelength 
away from the antenna needed more 
than 32 GB of RAM for a convergence 
result, which was not available on the 
host computer and thus, as expected, 
for frequencies greater than 1 GHz, 
the MoM simulated gain, the FEM 
simulated gain and the measured gain 
agree quite well.

In Figure 18, it can be seen that 
the optimized model has the lowest 
axial ratio (less than 2 dB) compared 
to the other three models. The opti-

the MoM results. The axial ratios of 
the four antenna models are also com-
pared in Figure 18.

Looking at Figures 10 through 16, 
it can be seen that the MoM simu-
lated gain and measured gain agree 
quite well, but the FEM simulated 
gain shows a slight disagreement 
with the measured gain for frequen-
cies less than 1 GHz. This is because, 
in the FEM simulation setup, the 
radiation boundary was placed at a 

shown in Figure 10. It can be seen 
that both the simulations agree close-
ly, and the S11 is improved compared 
to the case of the 6-inch diameter spi-
ral antenna. Figures 11 through 17 
compare the gain of FEKO, HFSS 
and measured data at 500 MHz, 750 
MHz, 1 GHz, 1.25 GHz, 1.5 GHz, 
1.75 GHz and 2 GHz, respectively. 
The measured data and FEM data is 
imported into the FEKO’s post pro-
cessing interface and compared with 

 Fig. 4  Meshed FEKO model of the re-
duced size antenna.

 Fig. 5  Simulated S11 and gain of the 
reduced size antenna.
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mized model has better performance 
(higher gain, lower S11 and lower axial 
ratio) and is compact compared to the 
bench mark antenna.

In Figure 9, it can be seen that the 
two spiral arm circuits are printed on 
a thin dielectric substrate, which is 
not taken into account in the MoM 
and FEM simulations, thus causing 
some small difference between the 
measured gain and simulated gain 
(FEKO and HFSS). The computation 
time and resource usage of MoM and 

 Fig. 7  Simulated S11 and gain of the 
spiral antenna with helices.
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 Fig. 8  Antenna with spirals, helices and 
wraparound absorber.

 Fig. 6  Spiral antenna with helices con-
necting the spiral to the ground plane.

 Fig. 9  Two-arm spiral antenna prototype 
with helices and wraparound absorber.
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FEM, for the model in Figure 8, is 
compared in Table 1.

CONCLUSION
A method was presented to minia-

turize a spiral antenna, without sacrific-
ing performance at lower frequencies. 
FEKO’s optimization routine (using 
MoM) is used effectively to accom-
plish the design and is verified using 
measured data and comparison with 
FEM (HFSS) simulated results. FEM 
(HFSS), being a field solver (volume 

 Fig. 11  Comparison of gains at 500 MHz.
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 Fig. 12  Comparison of gains at 750 MHz.
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 Fig. 13  Comparison of gains at 1 GHz.
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 Fig. 14  Comparison of gains at 1.25 GHz.
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 Fig. 15  Comparison of gains at 1.5 GHz. 
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 Fig. 10  Comparison of the S11 of the proto-
type antenna simulated with FEKO and HFSS.
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meshing), needed far more compu-
tation time and memory than MoM 
(FEKO). 
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 Fig. 17  Comparison of gains at 2.0 GHz. 
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 Fig. 18  Comparison of the axial ratios of 
the four models. 
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TABLE I
COMPARISON OF MoM (FEKO) AND 

FEM (HFSS) COMPUTATION TIME AND 
RESOURCE USAGE

Computation 
Time 
(Hrs)

Memory 
Usage 

(GBytes)

MoM (FEKO) 1.468 2.616

FEM (HFSS) 26.48 28.78

 Fig. 16  Comparison of gains at 1.75 GHz. 
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NOTCH IMPLEMENTED DUAL
BEHAVIOR RESONATOR 
FILTER AND DIPLEXER AT 
KU-BAND
This article presents a dual behavior resonator (DBR)-based microstrip filter for 
the realization of a diplexer at Ku-band. The transmit – receive (Tx – Rx) filter 
topologies are designed at the required frequency and are cascaded using an 
optimized T-junction. A notch in the transmission line is introduced to improve 
rejection at the receiving/transmitting bands and a detailed comparison study has 
been carried out. The diplexer is realized both on alumina and high resistivity 
silicon substrates. The measured result of the realized diplexer and the fabrication 
steps are detailed in this article.

Modern communication systems need 
new filters, diplexers and multiplex-
ers to meet electrical performance, 

size and manufacturing cost requirements, 
which are difficult to achieve using classical 
topologies. Diplexers are widely used in com-
munication systems for reducing mass and vol-
ume of the required hardware. They separate 
different bands of a signal into different ports 

and enable the use of the same 
antenna for different frequency 
bands, resulting in more com-
pact systems. Alternatively, a 
diplexer combines two different 
signals with different spectral 
components into one common 
port. A typical architecture of 
a transceiver RF front-end is 
shown in Figure 1.

The diplexer is one of the 
key components in the over-
all system, as shown in the fig-
ure within the dotted line. The 

transmitter and receiver operate in different 
frequency bands and are duplexed to the an-
tenna by the transmit-receive diplexer. The 
diplexer consists of a power divider and two 
channel filters that can have very stringent 
specifications. The transmit filter must reject 
out-of-band noise generated in the power am-
plifier, so it must have a high level of stop band 
attenuation, particularly in the receive band. It 
should have a low pass band insertion loss in 
order to maximize the DC to RF efficiency of 
the power amplifier. On the other hand, the re-
ceive filter should have high attenuation in the 
transmit band in order to protect the front-end 

K. Singh and K. Ngachenchaiah
Semi-Conductor Laboratory  
Near Chandigarh, India
D. Bhatnagar
University of Rajasthan, Jaipur, India
S. Pal
ISRO Satellite Center, Bangalore, India
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 Fig. 1  Basic components of a transceiver 
front end. 
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achieve the desired narrow band-
width. Alternatively, a multi-section 
bandpass coupled line filter, having a 
narrow bandwidth, can be employed, 
as required for the diplexer applica-
tions. However, limitations of this ap-
proach yield large size and uncontrol-
lable transmission zeros resulting in 
poor selectivity.1 Hairpin topology is 
considered to be another approach for 
placing the transmission zeros (TZ), 
but the desired rejection is still not 
achieved. A modified hairpin topology 
has recently been proposed2 using the 
cross-coupling effect, but it increases 
the circuit complexity and needs tight 
fabrication tolerances.

This article presents the design and 
development of a microstrip diplexer 
using the dual behavior resonator 
(DBR) approach. To achieve the de-
sired specifications, two filters at the 
Rx and Tx frequency bands are opti-
mized. A notch effect on the filter per-
formance is carried out and further 
implemented in the receive filter. To 
achieve the desired specifications, the 
notch, along with the concept of an 
oversized stub, has been implemented 
to have better rejection characteristics 
in both receive-transmit bands. Fur-
ther, a suitable T-combiner has been 
designed to integrate the Rx and Tx 
filters for the diplexer arrangement.

KU-BAND DIPLEXER 
SPECIFICATIONS

The main objective of this work is 
to demonstrate a compact diplexer de-
sign for onboard communication satel-
lites. The precise specification for the 
receive band, as described in Figure 2, 
shows a high rejection for the transmit 
frequencies while preserving the re-
ceive frequencies. The same is true for 
the transmit frequencies, to be passed 
with low loss, eliminating the receive 
frequencies. In the present article, the 
transmit frequency is 12.5 GHz and 
the receive frequency is 14.5 GHz, 
suitable for the onboard Ku-band tran-
sponder. The specified criteria of inser-

In the near future, waveguides in 
satellite equipment will be replaced 
by planar structures. Therefore, a 
planar solution would be a better ap-
proach to achieve the desired speci-
fications of insertion loss, return loss 
and rejection. Parallel coupled line 
(PCL) transmission lines can be used 
to construct many types of filters. A 
PCL approach, using the standard 
classical techniques, is unsuitable for 
the diplexer application as it does not 

low noise amplifier (LNA) from the 
large transmit signals, which would 
otherwise saturate the receiver or 
produce high levels of distortion. The 
most important parameter in the di-
plexer design is the isolation between 
the receive and transmit channels.

Waveguide filters are an alterna-
tive solution and have been used until 
now, because of their good character-
istics in terms of insertion loss at the 
expense of weight, volume and cost. 

 Fig. 2  Receive band specification.
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and a bandpass is created between 
them.4 It allows an independent con-
trol of each frequency band of inter-
est, that is the center frequency band-
pass and the attenuated bands.5 The 
resonator, in the case of a DBR, is 
composed of two stubs (low and high 
frequency stubs), in which only one of 
them can be modified, which conse-
quently improves the rejection either 
near the low frequency transmission 
zero or the high frequency transmis-
sion zero. With the number of avail-
able parameters and its initial behav-
ior, a dual behavior resonator allows 
independent control of the following:6
•  one pole in the operating band-

width
•  one transmission zero in the lower 

attenuated band
•  one transmission zero in the upper 

attenuated band
The concept of the oversized stub 

improves the rejection either at the 
lower frequency end or at the higher 
frequency end as both cannot be mod-
ified simultaneously.

DESIGN METHODOLOGY
The diplexer design starts with the 

design of the channel filters (band-
pass filters), which must achieve the 
required pass band performances be-
fore they are connected to the power 
divider. Usually, two methods are fol-
lowed to obtain the final device. In the 
first one, the bandpass filters are re-
optimized within the diplexer environ-
ment, which includes the effect of the 
power divider discontinuities as well as 
the interaction between the filters. In 
the second method, the original filter 
designs are maintained and an opti-
mum matching circuit is incorporated 
into the power divider junction to ob-
tain the required matching in the pass 
bands. In the present communication, 
the second approach is adopted, re-
ducing the minimum number of vari-
ables for the circuit optimization. The 
design of the diplexer can be divided 
into three parts: Tx filter, Rx filter and 
T-junction. The overall basic building 
blocks are shown in Figure 3.

DBR APPROACH
The dual behavior resonator 

(DBR) is a basic resonator that pres-
ents a dual frequency behavior in the 
pass band and stop band regions. It 
allows independent control of the re-
jected bands, through the addition of 
the transmission zeros and a centered 
bandpass. Dual behavior resonators 
are achieved by associating two differ-
ent parallel open-ended stubs. Each 
stub brings its own TZ with respect to 
the fundamental resonant condition 

tion loss and flatness are better than 3 
and 1 dB, respectively. The isolation 
requirements between the two bands 
are greater than 20 dB. The main chal-
lenge here is to get a better rejection 
while restricting the number of resona-
tors to be used so as to reduce both the 
level of insertion loss and the structure 
size. This specification can be met with 
the DBR approach, using an oversized 
stub, which allows increasing the rejec-
tion level without altering the TZ fre-
quency.3

 Fig. 3  Basic building blocks of a diplexer.
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field’s interaction in the notch, leading 
to coupled line behavior by introduc-
ing two nearby poles at the receive 
band.

Receiver Filter Design
The receiver filter is designed and 

optimized at 14.5 GHz. The layout and 
the current plot of the EM simulated 
structure are shown in Figure 6. The 
effect of the notch has also been stud-
ied in this configuration. Introducing 
a smaller notch in the transmission 
line has no significant effect on RF 
performance. Extending the notch 
length changes the RF performance 
considerably, as shown in Figure 7. 
The notch width in the present study 
is kept constant (0.12 mm) and the 
simulation study is carried out by tak-
ing two different notch lengths. The 
study shows that the notch introduces 
poles at the transmit frequency bands, 
which clearly shows an improvement 
of approximately 20 dB. This rejec-
tion enhancement overall improves 
the diplexer performance, compared 
to the standard topology suggested by 
Quendo, et al.7 Since the notch con-
siderably affects the center frequency, 
the notch in the receive filter is not 
implemented as it affects the layout 
dimensions, which need re-simulation 
and layout reorientation. This concept 
is not implemented in the present Rx 
filter development.

Power Divider
The power divider is an essential 

gap is kept to approximately 0.1 mm. 
The notch in the filter is introduced 
in the transmission line as shown in 
Figure 4. The effect of the notch has 
been studied using the EM circuit 
simulator. The notch implemented 
filter called Mod in Figure 5 shows a 
rejection improvement of more than 
15 dB at the receive band. There is no 
change in the other major characteris-
tics like insertion loss and return loss 
of the filter. This is attributed to the 

Transmitter Filter Design
The channel filter for the trans-

mitter has been designed for 12.2 to 
12.8 GHz. The circuit layout is shown 
in Figure 4 with its electromagnetic 
(EM) simulated response. The EM 
simulation has been carried out using 
Linmic and ADS tools.8 The simu-
lated response shows a rejection level 
greater than 50 dB at the receiver fre-
quency with an insertion loss less than 
1 dB. The minimum strip width and 

 Fig. 4  The transmitter channel filter: (a) 
layout and (b) simulated performance.  
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to considerable losses at the output. 
Therefore, to achieve improved iso-
lation characteristics between the 
output ports, the line width has been 
maintained to have impedances of 
70.7 ohms and phases are adjusted ac-
cordingly to get the desired response. 
Transmitter and receiver filters are 
joined together using the T-combiner 
and further optimization has been car-
ried out as the second approach dis-
cussed earlier in the Design Method-
ology section. The layout of the overall 
circuit is shown in Figure 9.

FABRICATION ASPECTS
The proposed filter was imple-

mented on a 10 mil thick alumina 
substrate having a dielectric constant 
εr = 9.9. The filter is realized on the 
microstrip substrate and attached us-
ing conductive epoxy. Further con-
nectors are attached using ribbon 
bonds. The overall size of the diplexer 
is 1 × 1 inch. The line lengths at the 
input and output ports are extended 
by 2 mm to facilitate connector place-
ment. The measured results show a 
pass band insertion loss of less than 3 
dB and an attenuation of more than 
10 dB in the transmit band. The re-
sults show a slight frequency drift with 
higher insertion loss at the receive fre-
quency band. This is attributed to the 
fabrication tolerances along with per-
mittivity dispersion. The drift in the 
permittivity affects the T-combiner 
matching, which degrades the overall 
circuit performance. The comparison 

part of the diplexer 
and a T-combiner is 
chosen to join both 
the transmitter and 
receiver filters. The 
lossless T-divider 
shown in Figure 8, 
is constructed us-
ing 100 � lines at 
the output, but the 
discontinuity due 
to the lower width 
of the 100 � leads 

 Fig. 5  Comparison of the proposed (mod) technology with the 
standard (typ) topology.
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kovar carrier plate, 
using a silver-based 
conductive epoxy. 
The carrier plate 
was mounted in 
the test jig and 
RF connectors 
were connected 
by gold ribbon 20 
mils wide and 1 
mil thick, using 
parallel gap weld-
ing. The fabricated 
silicon diplexer has 
been measured 
with a PNA vector 
network analyzer 
(8261A), showing 
isolation character-
istics better than 
24 dB, as shown in 
Figure 11.

CONCLUSION
The planar realization of a diplexer is shown on alumina 

and silicon substrates using microstrip technology. The ef-
fect of a notch has been studied and implemented for high 
rejection, along with the concept of the oversized stub. 
Fabrication of the diplexer on the silicon substrate has 
been detailed. This planar diplexer shows a minimal effect 
of the cover height and can be easily implemented in the 
payload of telecommunication satellites, where size and 
cost are at a premium. Furthermore, a micro-machined 
patch antenna, integrated with the proposed diplexer on 
silicon, will enhance the overall system performance. ■
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of the simulated 
and measured per-
formance is shown 
in Figure 10.

The diplexer 
was also fabricated 
on a high resistivity 
silicon substrate (> 
8 k Ω-cm). After 
being subjected to 
standard thin film 
substrate cleaning 
cycles, the high 
resistivity silicon 
substrates (25.4 
× 25.4 × 0.6 mm) 
were sputtered 
with a thin layer of 
TiW (200 to 300 Å) 
followed by a 8000 
Å gold film on both 

sides of the substrates. This combination of under layers 
was electroplated with gold to the required thickness of 4.5 
μm ± 3 percent and the circuits were patterned using stan-
dard optical lithography and a subtractive etching process. 
The patterned substrate was attached to a gold metalized 

 Fig. 7  Study of the notch on receive filter performance.
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 Fig. 10  Comparison of simulated and measured performance of 
the diplexer fabricated on an alumina substrate.
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NARROWBAND MICROWAVE 
BANDPASS FILTER DESIGN 
BY COUPLING MATRIX 
SYNTHESIS

In recent years, advances within two fields 
have had a major impact on how filters are 
designed today. One is the advent of pow-

erful electromagnetic (EM) software, which 
provides results that are close to measure-
ments. However, analysis and optimization of 
complete filters is often too resource and time 
consuming to be useable in practice. There-
fore, methods that separate the entire struc-
ture into discrete components for individual 
EM analysis are often employed.1

The other field that has had a major impact 
on filter design methods is advances within the 
coupling matrix representation of microwave 
filter circuits. The coupling matrix concept was 
introduced in the 1970s, but general methods 
have recently been introduced for its synthe-
sis.2 The coupling matrix concept has also been 
reformulated to accommodate couplings di-
rectly from the source and the load to internal 
resonators.3

The coupling matrix representation of 
bandpass filters is convenient since, with ma-
trix operations, it is possible to transform be-
tween topologies whereby the best suited to-
pology for a given problem may be found. The 
recent coupling matrix formulation leads to 
more accurate determination of practical fil-
ter characteristics; highly complex filters with 
multiple non-adjacent couplings are now easily 
synthesized.

Even though a large number of articles deal-
ing with coupling matrix synthesis have recent-
ly been published, almost none of them go into 
details about how to convert the synthesized 
matrices into physical filters. In this article, 
practical filter design using the coupling matrix 
synthesis and simple 3-D EM simulation tech-
niques is demonstrated. Even though EM solv-
ers in this article are used for the designs, the 
adopted methods may be applied even without 
EM solvers available. In that case a couple of 
test circuits must be manufactured. Emphasis 
is made on practical approaches and it is dem-
onstrated that even fairly complex x-coupled 
filters can be made in just one iteration. The 
methods are validated through measurements 
on manufactured coaxial cavity filters. It is also 
demonstrated how coupling matrix synthesis 
may be used to better understand and explain 
differences between calculated and measured 
filter responses.

COUPLING
To design microwave filters a basic under-

standing of coupling and coupling mechanisms 
is necessary. In this section the coupling mech-

M. Hagensen
Guided Wave Technology ApS 
Hilleroed, Denmark
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Cross-coupling
It is well known that couplings 

between non-adjacent resonators—x-
couplings—may be used either to:
•	 �introduce transmission zeroes in 

the stopband for increased skirt se-
lectivity or

•	 �equalize group delay in the pass-
band
Couplings may either be induc-

tive or capacitive and are often 
schematically represented, as shown 
in Figure 3. In the schematic cir-
cuit diagram, the numbered black 
dots represent resonators; the white 
circles represent source/load termi-
nals (that is “connectors”). Inductive 

be neglected if the peak of the reso-
nance characteristic is kept below 25 
to 30 dB.

The external coupling bandwidth 
is found by measuring the 3 dB band-
width of the resonance curve, denoted 
Df3dB. The external Q is then found by

Q =Qext loaded = f f dB0 3 2/ ( )Δ

where it is assumed that the un-
loaded Q is much bigger than loaded 
Q so that Qext = Qloaded applies.

The external Q can also be ex-
pressed by the normalized coupling 
coefficient M01

Q =ext f BW M0 01
2 3/ ( ) ( )⋅

where BW is the ripple bandwidth 
of the filter.

It is seen that a low external Q val-
ue corresponds to a wide 3 dB band-
width and hence a strong coupling. 
For the tapped resonator in Figure 
2, the coupling increases by moving 
the tap-point closer to the top of the 
resonator. It is also possible to deter-
mine the external Q by measuring the 
group delay of S11.4

anisms in bandpass filters are investi-
gated. It is shown how coupling coef-
ficients can be measured.

Inter Resonator Coupling
To demonstrate the concept of 

coupling between adjacent resona-
tors, the two-pole circuit in Figure 1 
is used. Two metallic resonators are 
enclosed in a metallic housing and 
loosely coupled to the in and output 
ports. The corresponding measured 
transmission characteristic (S21) is also 
shown. The two resonators are iden-
tical and are both resonating at fre-
quency f0. The coupling between the 
resonators results in a displacement 
Df of the resonance frequencies. In 
this case, the coupling is Df MHz and 
is referred to as the coupling band-
width. If the coupling bandwidth is 
divided by the ripple bandwidth BW 
of the filter, the normalized coupling 
coefficient is obtained. Therefore, 
the normalized coupling coefficient is 
given by

M12 = Δf BW/ ( )1
	

where Df is the coupling band-
width, which expressed in Hz, and 
M12 is the normalized coupling coef-
ficient between resonator 1 and 2.

To minimize the influence of input 
and output connections on the cou-
pling measurement, the resonators 
must be loosely connected to the in-
put and output ports. If the top-point 
of the two peaks—or alternatively the 
“valley” between them—is kept below 
approximately -30 dB, the influence of 
the I/O ports can be neglected.

External Coupling
The couplings, which connect the 

filter to the outside world, are called 
external couplings and are often ex-
pressed as Q values, that is external 
Q’s. The external Q concept can be 
explained by the single resonator cir-
cuit shown in Figure 2. The resonator 
is here coupled to the I/O port by a 
rod (tapped input), but could also be 
coupled by a non-touching capacitive 
disc, a loop or similar arrangement.

Also in the figure is shown a loosely 
coupled “sniffer” port, which allows 
one to do the transmission measure-
ment shown to the right in the figure. 
The influence of the sniffer port can 

s Fig. 1  Two-pole box and associated trans-
mission characteristic. 
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UNLOADED Q
The unloaded Q is not directly 

related to couplings but is included 
here because it is measured in a very 
similar way to the external Q. The un-
loaded Q is an important parameter 
since it is directly related to the losses 
of the resonator/filter and is a func-
tion of geometry as well as the mate-
rials used. If the tapped input shown 
previously is replaced by yet another 
loosely coupled “sniffer” port, the un-
loaded Q would be found instead of 
the external Q.

To estimate the unloaded Q for a 
circular coaxial resonator, the follow-
ing expression may be used:

Qu=

0.75n sqrt f
n D D D

( )
[ ( / )( /

0
74 10

4 2 1 2 11 2 1
4

) / ln( / )]
( )

D D

where
f0 = resonance frequency 
�= conductivity of metal forming 
cavity and resonator (silver: 6e7 
Siemens/m)
 D2 = cavity diameter. For rectan-
gular cavities D2 is diameter in a 
circle, which has the same area as 
the rectangular cavity base area.
D1 = resonator diameter
h = resonator height
� = wavelength at f0
 n = h/(�/4) resonator length ex-
pressed in quarter wavelengths.
The factor of 0.75 is an estimate for 

imperfections like the slightly poorer 
conductivity that will be found in the 
‘real world’, surface roughness, influ-
ence of tuning screws, etc.

Equation 4 is a modified version 
of an expression given by Montgom-
ery8 for optimal unloaded Q of coaxial 
resonators. The original expression 
assumes resonator lengths, which are 
an integer number of a quarter wave-
length (“n” is an integer). The formu-
la, however, is also found to be useable 
for other resonator lengths. In Equa-
tion 4 “n” is a real number (such as 0.5 
for a �/8 resonator).

Microwave filters may be imple-
mented in many different ways. Very 
often it is the loss requirement that 
dictates the filter technology that 
must be used. Table 1 gives some in-
dications of typical unloaded Q’s for 
different resonator types.

same time may also have lower inser-
tion loss. The penalty is that the in-
creased selectivity gained at one side 
of the passband is sacrificed by re-
duced selectivity on the other side of 
the passband. Three commonly used 
x-coupling configurations are shown 
in Figure 4 for a triplet with negative 
(capacitive) x-coupling, a triplet with 
positive (inductive) x-coupling and 
a quadruplet with negative (capaci-
tive) coupling. These are x-couplings 
bypassing either one or two resona-
tors. The theory of cross-couplings 
is explained in the literature6,7 by 
equivalent lumped circuits and phase 
relationships.

couplings are indicated by unbroken 
lines and capacitive couplings by a 
capacitor symbol. By convention in-
ductive couplings are positive and ca-
pacitive couplings negative. A single 
x-coupling—bypassing one resona-
tor (also called a triplet)—may, un-
der certain conditions, give rejection 
corresponding to approximately two 
extra filter poles. The use of x-cou-
plings could in such case reduce the 
required filter order by two, leading 
to a more compact filter, which at the 

 Fig. 4  Three commonly used x-coupling 
configurations and their characteristics.

S

(b)

(c)

L

L

L

S

S

1 2 3

5 4

1 2 3

5 4

1 2 3

5 4

(a)

TABLE I
DIFFERENT RESONATOR TYPES AND 

CORRESPONDING UNLOADED Q

Technology Unloaded Q

Microstrip, stripline 
& coplanar

100-600

Coaxial cavity & 
combline

1000-6000

Waveguide 4000-15,000

Dielectric resonator 5000-50,000
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Freq Min Pwr Min Sat
Model Range Out Gain
Number (MHz) (Watts) (dB)

M/TCCX/SCCX Series • .01-220 MHz
SCCX300 .01-220 300 55
SCCX500 .01-220 500 57
M404 .01-220 500 57
M406 .01-220 1000 60
TCCX2000 .01-220 2000 63
TCCX2200 .01-220 2200 63
TCCX2500 .01-220 2500 64

CMX/SMX Series • .01-1000 MHz
SMX301 .01-1000 300/100 55/50
SMX302 .01-1000 300/200 55/53
SMX303 .01-1000 300/300 55/55
SMX501 .01-1000 500/100 57/50
SMX502 .01-1000 500/200 57/53
SMX503 .01-1000 500/300 57/55
CMX10001 .01-1000 1000/100 60/50
CMX100010 .01-1000 1000/1000 60/60

Freq Min Pwr Min Sat
Model Range Out Gain
Number (MHz) (Watts) (dB)

SMCC Series • 200-1000 MHz
SMCC350 200-1000 350 55
SMCC600 200-1000 600 58
SMCC1000 200-1000 1000 60
SMCC2000 200-1000 2000 63

SMC Series • 80-1000 MHz
SMC250 80-1000 250 54
SMC500 80-1000 500 57
SMC1000 80-1000 1000 60

SMX-CMX Series • .01-1000 MHz
SMX100 .01-1000 100 50
SMX200 .01-1000 200 53
SMX500 .01-1000 500 57

SVC-SMV Series • 100-1000 MHz
SVC500 100-500 500 57
SMV500 500-1000 500 57

Solid State
Tetrode Tube and

Combination Amplifiers

Microwave Solid State
and TWT Amplifiers

Solid State
Amplifiers

Freq Min Pwr Min Sat
Model Range Out Gain
Number (GHz) (Watts) (dB)

T-200 Series • 200-300 Watts CW 1-21.5 GHz
T251-250 1-2.5 250 54
T82-250 2-8 250 54
T188-250 7.5-18 250 54
T2118-250 18.0-21.7 250 54

T-500 Series • 500 Watts CW 1-18 GHz
T251-500 1-2.5 500 57
T7525-500 2.5-7.5 500 57
T188-500 7.5-18 500 57

MMT Series • 5-150 Watts, 18-40 GHz
T2618-40 18-26.5 40 46
T4026-40 26.5-40 40 46

S/T-50 Series • 40-60 Watts CW 1-18 GHz
S21-50 1-2 50 47
T82-50 2-8 50 47
T188-50 8-18 50 47

INSTRUMENTS FOR INDUSTRY
Visit IFI.com for additional amplifier models and products.
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filter characteristics and coupling matrices—is well described 
in the literature2,3,5 and will not be dealt with here. In the fol-
lowing, the Guided Wave Technology’s Filter and Coupling 
Matrix Synthesis tool (CMS)9 is used for this purpose.

THE N+2 COUPLING MATRIX
The N+2 normalized coupling matrix M is a full de-

scription of all coupling paths in a filter. The order of M is 
N+2, where N is the filter order. M is a symmetric matrix 
with real elements Mij. The “+2” term refers to the fact 
that the N+2 coupling matrix is extended to include the 
input and output connections. Figure 5 explains the N+2 
coupling matrix in more detail for the folded topology: (A) 
is the folded matrix form, “s” and “xa” coupling are zero for 
symmetric characteristics; (B) is the coupling and routing 
schematic. The N+2 coupling matrix includes the input/
output couplings in the synthesis. Couplings may therefore 
be made directly from the source/load nodes to internal 
resonators or directly between the source and load.

Fully canonical filtering functions (that is Nth-degree 
characteristics with N finite-position transmission zeroes) 
may also be synthesized. The self couplings “s” in the main 
diagonal in the figure represent the resonance frequencies of 
the individual resonators. In an x-coupled filter the bypassed 
resonators will have frequencies which deviate from the cen-
ter frequency - f0 - of the filter. In a filter without x-couplings 
the main diagonal elements will all be 0 (meaning that all 
resonators are tuned to f0). Outside the main diagonal, the 
normalized couplings—Mij—may be transformed to cou-
pling bandwidths by multiplying by the ripple bandwidth.

COUPLING MATRIX SYNTHESIS
A low pass prototype filter can be described by a nor-

malized coupling matrix M of order N+2, where N is the 
filter order.5 The term “low pass prototype” refers to that it 
is centered around 0 (zero) rad/s and has upper and lower 
corner frequencies of ± 1 rad/s. Once a prototype network 
has been synthesized, a frequency transformation is ap-
plied, which transforms the low pass prototype to a band-
pass filter with the right center frequency and bandwidth.

The synthesis of low pass prototype networks—and hence 

 Fig. 5  Folded network coupling form, fifth degree example. (Re-
printed from Ref. 2).
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Coupling matrix synthesis gives results that are fully 
equivalent to filters realized by lumped element (that is 
RLC) theory. Filters synthesized and analyzed in this way 
do not therefore account for effects related to the use of 
transmission lines as resonating elements or couplings. 
Couplings are assumed frequency invariant and the results 
obtained by coupling matrix synthesis are therefore most 
accurate for narrow band filters (relative BW < 10 percent) 
in—and close around—the passband.

CONCLUSION
This article addresses the practical aspects of making 

physical microwave bandpass filters based on coupling ma-
trix synthesis. With the coupling matrix synthesis approach, a 
set of filter S-parameters are first created by proper choice of 
filter order, return loss, unloaded Q and position plus num-
ber of transmission zeros. A suitable filter topology is then 
defined and finally the corresponding matrix is synthesized.

This coupling matrix fully defines the filter. With this 
at hand, the corresponding physical filter can be designed 
and manufactured. To close the gap between the coupling 
matrix representation of a filter and the physical filter, 
practical directions about how to measure and calculate 
coupling bandwidth and external Q are given. These pa-
rameters can be determined either by use of 3D simulators 
or by measurements; procedures have been given for both 
by use of the two-pole box method.

To demonstrate the design process, two six-order co-
axial cavity filters for WiMAX applications at 3.44 GHz 
have been designed and manufactured. Details of the de-
sign procedure and measurements on the fabricated fil-
ters can be found on the Microwave Journal web site at 
www.mwjournal.com/GWTfilter. The conclusion of this 
work is that, with coupling matrix synthesis, it is possible 
to design and manufacture advanced x-coupled bandpass 
filters in just one iteration. The results obtained are in ex-
cellent agreement with the predicted characteristics. ■

The complete article is available online at  
www.mwjournal.com/GWTfilter.
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SPECIAL REPORT

M/A-COM IS REBORN ON 
ITS 60TH BIRTHDAY

It has been a tumultuous couple of years for 
M/A-COM. The company has been split 
up and sold off to several different com-

panies by Tyco Electronics and Cobham plc. 
This iconic company, dubbed “The First Name 
in Microwave,” has been reborn as M/A-COM 
Technology Solutions (M/A-COM Tech) under 
its new owner and industry entrepreneur, John 
Ocampo.

M/A-COM was independent for about 45 
years until it was purchased in 1995 by con-
nector giant AMP, a company that wanted to 
diversify into other markets. In 1999 AMP was 
acquired by the even larger Tyco International. 
In 2007, Tyco International split up into three 
companies, one of which was Tyco Electronics 
(the medical companies formed a new com-
pany called Covidien; the security companies 
stayed with the Tyco International name). Tyco 
Electronics contained the former AMP and 
M/A-COM companies along with many other 
brands. Shortly after that time, Tyco Electron-
ics decided most of the M/A-COM product 
portfolio was not part of its future strategy and 
put the defense and commercial components 
businesses up for sale.

Cobham plc purchased the commercial and 
defense components businesses in 2008 with 
the intent to re-sell the commercial business as 
soon as a buyer was found. At about the same 
time, the automotive sensor products were 
sold to Autoliv, a Swedish auto parts supplier. 
Cobham recently found a buyer as GaAs Labs 

purchased the commercial components busi-
ness, which retains its name developed under 
Cobham as M/A-COM Technology Solutions 
(John Ocampo is the owner of the GaAs Labs 
group, which is also a large investor in Mimix 
Broadband). In between all of this, Micronet-
ics purchased the RFID product lines from the 
commercial business in a separate transaction, 
which should complement the company’s exist-
ing product lines.

Last year, the private radio group of M/A-
COM (Wireless Systems) was purchased from 
Tyco Electronics by Harris Corp. This should 
bring strength to both groups as Harris has a 
strong foothold in the military mobile radio 
market and M/A-COM Wireless Systems has 
been growing primarily in the public safety 
market. Therefore, pieces of the original M/A-
COM now reside with Cobham, Autoliv, Mi-
cronetics, Harris and M/A-COM Technology 
Solutions, which is the entity that will carry 
on the brand name that started 60 years ago in 
Boston, MA.

M/A-COM began life in the summer of 1950 
as Microwave Associates. Four ex-Sylvania 
engineers—Vessarios Chigas, Louis Roberts, 
Hugh Wainright and Richard Walker—start-
ed as a consulting and research company for 
millimeter-wave technology for an expanding 

Pat Hindle
Microwave Journal Technical Editor
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various transistor lines from Harvard 
Industries and KMC Semiconduc-
tor Corp., and diodes from Varian. In 
1978 Microwave Associates changed 
its name to M/A-COM Inc. to reflect 
the growing part that microwave com-
munications would play in its future.

M/A-COM continued to acquire 
even more companies in the 1980s 
as it tried to find the right mix of 
products in the marketplace. Some 
of these companies would be spun 
off and develop into major global 
companies. Among these were PHI  
(transistors), OmniSpectra (connec-
tors) and Adams-Russell (which in-
cluded Anzac, RHG, SDI and Euro-
tec). Others that were acquired and 
divested included Linkabit (now part 
of L-3), Laser Diode, Lawrence Labs, 
Prodelin, MPD and others. Two of the 
founders from Linkabit (Irwin Jacobs 
and Andrew Viterbi) went on to found 
Qualcomm. One of the significant ac-
complishments during the ‘80s was 
the development of the scrambling 
technology that set the standard for 
future scrambling of cable satellite 
transmissions for cable providers. 

microwave industry (see Figure 1). 
The US Signal Corps was one of their 
first customers and they soon started 
producing magnetrons. United Para-
mount Theaters (now ABC) and West-
ern Union were some of the original 
investors that helped the company 
grow, and in 1957 the company moved 
from Boston to Burlington, MA (see 
Figure 2) and went public. In its first 
year the stock went from $7 to $30 per 
share. Microwave Journal was the first 
to profile Microwave Associates in its 
January 1959 issue.

Microwave Associates grew quickly 
and expanded into the communications 
and television broadcast industries 
in the 1960s. During the summer of 
1968, the company’s equipment broad-
cast the Mexico Summer Olympics and 
Democratic Convention. They started 
expanding geographically by purchas-
ing Microwave and Semiconductor 
Devices in the UK, and International 
Microwave Corp. and Huggins Labs 
in Sunnyvale, CA. In 1969, they ac-
quired Ferrotec, which expanded the 
company’s ferrite line and was the start 
of its subsystems operation that is now 
owned by Cobham plc.

During the 1970s, the company 
leveraged its semiconductor technol-
ogy and was one of the first companies 
to start replacing tubes with solid state 
devices. The company’s annual report 
for 1974 stated, “Almost all major 
microwave systems produced domes-
tically and abroad (exclusive of the 
Communist Block) to some degree 
or other utilize Microwave Associ-
ates components.” They had a strong 
hand in helping to develop capabili-
ties that resulted in the proliferation 
of remote broadcast because much of 
the mobile broadcast TV equipment 
was born from the company’s technol-
ogy. They also purchased a long list of 
companies, including Digital Com-
munications Corp. 
(expanding its data, 
voice communica-
tions and satellite 
capabilities), the 
GaAs products di-
vision of Monsanto 
(they were the only 
domestic supplier 
of GaAs for many 
years until the busi-
ness was closed 
a few years ago), 

 Fig. 1  Microwave Associates started with 
$10,000 and rented 2,800 sq. ft. in Boston.

 Fig. 2  Microwave Associates relocated to a 50,000 sq. ft. facility in 
Burlington, MA in 1957.

http://mwj.hotims.com/28488-76
mailto:Info@herotek.com
http://www.herotek.com


Visit http://mwj.hotims.com/28488-145 • See us at MTT-S Booth 3224

http://mwj.hotims.com/28488-145
http://www.modularcomp.com


232  MICROWAVE JOURNAL  APRIL 2010

Jersey Port Authority and the New 
York State Police, were operating 
M/A-COM’s EDACS radio systems 
that were in serious trouble when the 
towers collapsed. Within a 20-hour 
window after receiving the call for 
help, the M/A-COM team produced 
and shipped via rental truck 300 por-
table radios for the Port Authority 
and 200 portable radios for the New 
York State Police to assist the emer-
gency responder teams in their re-
covery efforts. They also worked with 
a local fi rm (supplying the amplifi er 
unit) that had designed a listening 
system to help locate them by using 
triangulation of the cell phone’s pi-
lot tone signal to locate cell phones 
within the mountain of debris from 
the World Trade Center collapse to 
help fi nd victims.

In 2005, the Aerospace and De-
fense group produced some of the 
fi rst mobile IED jammers (Warlock 
Blue) in record time to deliver them 
to Iraq to help save the lives of co-
alition forces. They produced and 
shipped the fi rst units in 33 days from 
the time of order by the military and 
the whole order would be complete 
in less than 60 days. In the late 2000s 
M/A-COM ramped up its automotive 
sensor and antenna products includ-
ing a patented GPS module for Ford’s 
SYNC system and radar sensors for 
Mercedes and Audi.

M/A-COM is now reborn from the 
commercial products businesses sold by 
Cobham plc to John Ocampo as it comes 
full circle as an independent company. 
The company is reorganizing its prod-
uct portfolio and focusing on its core 
technologies to bring new products to 
market. They have had their fi rst profi t-
able quarter and are looking to continue 
their long and storied history. “The First 
Name in Microwave” lives on. ■

M/A-COM’s Tele-
communicat ions 
division was a ma-
jor acquisition for 
Hughes Networks. 
In 1984, M/A-COM 
established the Ad-
vanced Semicon-
ductor Operation 
in Lowell, MA, to 
focus on GaAs ICs 
and today is M/A-
COM Tech’s head-
quarters (see Fig-
ure 3).

After expanding and acquiring 
so many companies in the ‘70s and 
‘80s, M/A-COM spent the fi rst part 
of the 1990s divesting and consoli-
dating businesses. With the defense 
markets shrinking, M/A-COM, like 
many companies in the microwave 
industry, shifted from about 80 per-
cent defense to 80 percent commer-
cial to take advantage of the growing 
commercial wireless industries. The 
fi rst big commercial business came 
from Lucent Technologies and then 
AT&T for components for base sta-
tions as M/A-COM became a major 
player in the cell phone market. This 
later launched into components for 
handsets. In 1993, M/A-COM had 
combined several divisions into a new 
300,000 square foot manufacturing 
operation in Lowell, MA (formerly a 
Wang Laboratories facility) establish-
ing itself as one of the largest employ-
ers in the city. In the mid-1990s, M/A-
COM used its communications tech-
nology to develop a proprietary voice 
and data network that was adopted 
by FedEx to track its packages. This 
launched the company into the pri-
vate radio business and M/A-COM’s 
IP radio technology has been adopted 
by several states for their public safety 
radio networks and systems. M/A-
COM won the largest radio contract 
ever from New York State for $2 B 
(which has since been cancelled due 
to disagreements).

In 2000, M/A-COM acquired 
GaAsTEK labs from ITT to expand 
its GaAs MMIC product lines, and 
in 2001 acquired Stellex Microwave 
Systems. In 2001, the company ac-
quired Com-Net Ericsson and sup-
ported the 9/11 rescue effort by sup-
plying EDACS radio systems out of 
its Lynchburg, VA operation. Two of 
its key customers, the New York-New 
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 Fig. 3  M/A-COM Tech’s headquarters in Lowell, MA.
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Frequency synthesis is the cornerstone 
of all RF and microwave systems. Of-
ten dictated by specifications that push 

technological, spatial and economic envelopes, 
the design and implementation of frequency 
sources can often run into hurdles that force 
performance, schedule, or cost compromises. 
Hittite Microwave has one of the most com-
prehensive product portfolios and knowledge 
base that serves this critical function. The new 
MicroSynth™ integrated hermetic synthesizer 
product platform extends that portfolio by inte-
grating many functions into one compact mod-
ule.  By leveraging its industry leading library of 

catalog and custom integrated circuits, Hittite 
is in a unique position to offer “best-in-class” 
integrated synthesizer solutions. Integrating a 
phase lock loop (PLL), broadband voltage-con-
trolled oscillator (VCO), microwave amplifier 
and active loop filter, the HMC-C070 Micro-
Synth combines high performance SiGe, GaAs 
PHEMT and InGaP HBT technologies (see 
Figure 1), rugged construction, and an incred-
ibly small form factor of 3.7 cm3 (0.226 in3). 
In addition, the modular nature of the design 
allows Hittite to provide customized designs to 
optimize performance for a given application 
and frequency range.

The HMC-C070 integrated hermetic syn-
thesizer operates from 5.5 to 10.5 GHz and 
provides 22 dBm of output power across that 
band. Table 1 details the electrical perfor-
mance of the HMC-C070. The HMC-C070 
also features fully integrated low noise regula-
tors and an output buffer amplifier that results 
in superior ripple rejection, and pushing and 

Hittite Microwave Corp.
Chelmsford, MA
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MICROSYNTH™ 
INTEGRATED HERMETIC
SYNTHESIZER MODULE

 Fig. 1  HMC-C070 block diagram.
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of magnitude smaller than competi-
tive solutions. Without SMA connec-
tors, the module length decreases 
to 31.24 mm (1.23") and can also be 
used with SMP connectors if a quick 
release option is desired. The plot in 
Figure 3 shows the additive phase 
noise of the HMC-C070 at 5.5 GHz 
at temperatures of -40°, +25° and 
+85°C. The typical performance is 
shown to be -88 dBc/Hz and -92 dBc/
Hz at 10 and 100 kHz offsets, respec-
tively.

Each MicroSynth module is an 
integrated single loop synthesizer, as 
shown in Figure 1. This synthesizer 
consists of core building blocks (PLL, 
microwave amplifi er, wideband VCO) 
that can be swapped out to address a 
given application. Since these build-
ing blocks are all Hittite components, 
confi guring a custom solution is more 
straightforward than having to secure 
die level solutions from multiple ven-
dors. Naturally, custom solutions vary 
in development time and cost based 
on the complexity of the requirements 
and expected volumes. Hittite’s depth 
and breadth of RF and microwave 
solutions provide multiple options to 
match custom requirements. Optional 
microwave processing functions (at-
tenuators, switches, fi lters, frequency 
dividers and multipliers) may be add-
ed to a MicroSynth product to achieve 
a custom solution to fi t a customer’s 
requirements. Examples of the core 
and optional signal processing func-
tion options are as follows:

N PLL chip that 
provides features 
such as frequency 
sweeping with pro-
grammable ramp 
and dwell times, 
frequency hop-
ping, charge pump 
optimization, tem-
perature monitor-
ing, lock detection, 
hardware/software 
triggering, and three 
general-purpose I/O 
pins that can be pro-
grammed to drive 
subsequent serially-
controlled devices.

The MicroSynth 
product has been 
designed to accept 
a 10 MHz refer-
ence signal. This 
value was chosen 
due to the common 
availability of this 

frequency at the rear panel of most 
current test equipment. However, this 
reference frequency can range from 
250 kHz to 75 MHz by modifying the 
loop fi lter design to optimize for the 
non-standard requirement.  Higher 
reference frequencies are possible by 
use of internal prescalers or by using 
the higher reliability integer mode 
PLL ICs.

At 54.86 × 19.05 × 6.22 mm (2.16" 
× 0.75" × 0.245"), the HMC-C070 is a 
very compact module that is an order 

pulling insensitivity. The HMC-C070 
has been fully characterized over 
temperature; Figures 2 and 3 illus-
trate the power and phase noise per-
formance over temperature, respec-
tively. At 22 dBm of output power, the 
HMC-C070 can drive multiple high 
linearity mixers or provide enough 
additional power to overcome fi lter 
losses that may be required by some 
stringent system specifi cations.

At the core of the HMC-C070 
design is a Hittite SiGe Fractional-

TABLE I
HMC-C070 INTEGRATED HERMETIC SYNTHESIZER 

SPECIFICATIONS

Specifi cation Performance Units

Frequency Range 5.5 to 10.5 GHz

Step Size (min) 1.2 Hz

Output Power +22 dBm

Loop Bandwidth 
(nominal)

100 kHz

Reference Spur -60 dBc

SSB Phase Noise

  @ 100 Hz Offset -80 dBc/Hz

  @ 1 kHz Offset -88 dBc/Hz

  @ 10 kHz Offset -88 dBc/Hz

  @ 100 kHz Offset -92 dBc/Hz

  @ 1 MHz Offset -117 dBc/Hz

Reference 
Frequency Input

10 MHz

Bias Supply Vcc = +20 V @ 30 mA, 
+6 V@ 250 mA

+3.6 V @ 100 mA

http://mwj.hotims.com/28488-179
http://www.rohde-schwarz.com/USA
mailto:info@rohde-schwarz.com
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are fi eld-replaceable SMA connec-
tors with provisions for optional SMP 
style connectors or no connectors for 
microstrip mounting. This integrated 
ruggedness, fl exibility and off-the-shelf 
availability provides a quick solution 
for system designers that could other-
wise take several months of integrating 
and adjusting the right components to 
meet the desired electronic, environ-
mental and form factor goals. For cus-
tom developments, screening require-
ments can be tailored toward higher 
standards or lower costs.

The integration of Hittite’s SiGe, 
GaAs PHEMT and InGaP HBT semi-
conductor technologies and decades 
of frequency generation expertise 
has yielded a very high functioning, 
high performance synthesizer module 
platform. The HMC-C070 is the fi rst 
product that has been released for this 
new product line and demonstrates 
an aggressive balance of performance, 
functionality and size. Any custom re-
quirements can be met by leveraging 
Hittite’s extensive library of catalog and 
custom integrated circuit solutions into 
a similar form factor. All connectorized 
module products, including the HMC-
C070, are available from stock and can 
be ordered via the company’s e-com-
merce site or via direct purchase order.

Hittite Microwave Corp., 
Chelmsford, MA
(978) 250-3343
www.hittite.com.
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application requires a higher perform-
ing, narrowband VCO, the unit can 
be modifi ed easily to incorporate this 
requirement. The frequency range can 
be expanded further by the use of ac-
tive multipliers and dividers to realize 
output frequencies as high as 64 GHz.

Amplifi ers: Hittite has an exten-
sive range of microwave amplifi ers 
that can be used to boost the signal at 
nearly any frequency up to 80 GHz. 
The standard HMC-C070 Micro-
Synth model provides 22 dBm of out-
put power, which is enough to drive 
multiple mixer circuits.

Frequency Dividers & Multipli-
ers: Low phase noise single and multi-
modulus frequency dividers (divide by 
1 to 32) as well as passive and active fre-
quency multipliers (multiply by 2 to 16) 
can be used to provide single to multiple 
LO and reference frequency outputs.

Control Products: Phase shifters, 
attenuators, switches and power detec-
tors signifi cantly expand on the Micro-
Synth base of products to include phase 
variation, amplitude variation, multi-
port capability and signal detection.

Tunable Filters: Hittite now of-
fers a complete line of tunable MMIC 
low and bandpass fi lters operating 
from DC to 7.6 GHz that can be easily 
implemented within the MicroSynth 
platform.

Class H or Class K: The Micro-
Synth products are provided in her-
metically sealed modules that can be 
up-screened per military or space spec-
ifi cations. The standard RF interfaces 

PLLs: The PLL IC can be either 
a high performance, feature rich, 
fractional-N based synthesizer that 
can provide step sizes down to sub-
1 Hz resolution, frequency sweep-
ing, frequency hopping, temperature 
sensing, serial control, etc., or can 
be a robust, parallel control, integer 
mode synthesizer that is more suited 
to harsher environments (e.g. space).

VCOs: Hittite currently has more 
than 45 catalog VCOs that range from 
2 to 27 GHz with various bandwidths. 
The standard MicroSynth products in-
corporate broadband VCOs, but if an 

 Fig. 2  HMC-C070 MicroSynth output 
power vs. frequency.
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Base station (BTS) RF front-end design 
has in the past put more emphasis on 
performance compared to cost and size. 

However, to meet the evolving needs of the 
wireless infrastructure industry, BTS designers 
today are facing more challenges. Achieving 
the desired RF performance is only part of the 
equation for today’s BTS RF front-end design. 
At the same time, cost is also a critical consider-
ation to maintain competitiveness in handling 
escalating pricing pressure. More channels are 
now required to fit into a transmit/receive (Tx/
Rx) card, which leads to PCB real estate be-
coming another key factor for BTS designers. 
In addition, the time to market has condensed, 
so design cycle time is a critical consideration 
for BTS RF front-end design.

A critical design consideration for BTS re-
ceiver RF front-end design is selecting an ap-
propriate low noise amplifier (LNA) to address 
all the new design challenges mentioned above. 
With the release of the MGA-633P8 ultra low 
noise, high linearity active bias low noise ampli-
fier, Avago Technologies has provided an opti-
mal solution. The MGA-633P8 has superior RF 
performance achieved through the use of the 

company’s proprietary 0.25 m GaAs enhance-
ment-mode PHEMT process, with an optimum 
operating frequency range of 450 to 2000 MHz. 
Similar to Avago’s former MGA-631P8 and 
MGA-632P8 active bias LNA series, the MGA-
633P8 is housed in the same industrial standard 
miniature 2.0 × 2.0 × 0.75 mm surface-mount 
8-lead QFN package. The MGA-633P8 is tar-
geted as the single-ended or balanced first-stage 
LNA for various cellular base station applica-
tions, such as transceiver radio cards, tower 
mounted amplifiers (TMA), combiners, repeat-
ers and remote/digital radio heads.

Receiver sensitivity is one of the most criti-
cal requirements for BTS receive path design. 
This is especially important with the recent de-
velopment of the wireless infrastructure indus-
try, where providing optimum coverage with 
the best signal quality is highly desirable. A 
proper selection of the LNA, in particular the 
first-stage LNA that greatly affects the BTS re-
ceiver sensitivity performance, is required. At 

Avago Technologies
San Jose, CA
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Custom solutions and 
standard products from  
a single source.

With decades of experience in the 
interconnect industry, we know 
what’s important to engineers. 
That’s why Molex manufactures 
the world’s broadest line of radio 
frequency connectors, cable 
assemblies and custom products. 
Our RF solutions can be optimized 
to minimize signal loss over a 

wide range of frequencies in a 
broad spectrum of sizes and styles 
of connectors. Plus, our service-
oriented team can turn around 
drawings in 48 hours and deliver 
custom products in less than eight 
weeks –– so you can get your 
products to market faster.

For the industry’s largest array of 
product options backed by reliable 
service, turn to Molex –– your 
clear choice for RF interconnect 
products and solutions. 

The choice is clear 
for all your RF needs. 

www.molex.com/product/rf.html
Visit http://mwj.hotims.com/28488-146 • See us at MTT-S Booth 1517
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The key objective of Avago Tech-
nologies’ Wireless Semiconductor 
Division is to distinguish customer 
product with differentiated RF semi-
conductor technology. With all the key 
features stated above, the new MGA-
633P8 from Avago Technologies has 
created a distinct value proposition for 
customer products, and assisting BTS 
designers to overcome today’s BTS 
design challenges.

Avago Technologies, 
San Jose, CA 
(800) 235-0312 
support@avagotech.com 
www.avagotech.com.
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with a high Pin absolute maximum 
rating of +20 dBm. This prevents 
MGA-633P8 from being damaged by 
the high input power leaking into the 
receiver path, particularly a TDD ap-
plication.

As far as application circuitry is 
concerned, the MGA-633P8 is de-
signed with built-in active bias cir-
cuitry, thus eliminating the needs 
of designing an external active bias 
network, which is complex and time 
consuming. The MGA-633P8 is de-
signed with input and output close to 
50 ohms. It requires one inductor and 
one capacitor for both the input and 
output match. Including DC blocking 
capacitors, RF bypass capacitors and 
Rbias, the MGA-633P8 requires nine 
external components for typical oper-
ating conditions (see Figure 5). With 
a minimum amount of external com-
ponents count, coupled with a built-in 
active bias feature, the MGA-633P8 
greatly simplifies the design efforts, 
occupies a minimal amount of PCB 
space and improves manufacturing 
yield at the same time.

There are three products in total 
for this new active bias LNA series, 
and the upcoming MGA-634P8 and 
MGA-635P8 (aiming to be released 
in June of 2010) will be covering 1500 
to 2500 MHz and 2300 to 4000 MHz, 
respectively, thus supporting all ma-
jor cellular bands for GSM, CDMA, 
UMTS, WiMAX and next genera-
tion LTE bands. Most importantly, 
all these products will be sharing the 
same package footprint, Pin/out and ex-
ternal matching network; thus, a com-
mon PCB design can be used for BTS 
designed to operate at different fre-
quency bands. This further adds value 
to the BTS designs by reducing the 
PCB layout iterations and is essential 
for the BTS application with common 
platform designs.

900 MHz, the superior noise figure of 
0.37 dB and gain of 18 dB, the MGA-
633P8 is one of the best candidates to 
offer superior receiver sensitivity per-
formance for today’s BTS design (see 
Figure 1). The MGA-633P8 is best 
suited to both single-ended and bal-
anced configuration applications.

Another key element for the BTS 
receiver path design is the linearity 
requirement, which affects the ability 
of the receiver to distinguish between 
the closely spaced wanted and spuri-
ous signals. At 900 MHz, typical op-
erating condition of 5 V/54 mA, the 
MGA-633P8 offers 37 dBm OIP3. 
With the optimum NF and OIP3, the 
MGA-633P8 offers enough design 
margins for the BTS receiver path, 
especially the first-stage LNA appli-
cation. Figure 2 shows OIP3 perfor-
mance versus frequency. 

With built-in active bias circuitry, 
the MGA-633P8 also comes with a 
current adjustable feature. The Idd 
current is adjustable by changing the 
Rbias value. This allows designers to 
choose between Idd versus OIP3, while 
maintaining optimum NF. This feature 
offers BTS designers the flexibility to 
meet various design requirements and 
needs with the same product.

Besides offering the optimized NF 
and OIP3 performance, the MGA-
633P8 also offers input return loss of 
15 dB and output return loss of 21 dB 
at 900 MHz (see Figure 3). There-
fore, the MGA-633P8 is easy to use 
in the BTS design where either an RF 
filter or attenuator are typically used 
in the preceding or later stage of a 
LNA. S-parameters and noise param-
eters are available to designers who 
wish to further simulate and optimize 
the performance based on their spe-
cific requirement (see Figure 4).

In addition to optimized RF perfor-
mance, the MGA-633P8 is equipped 

 Fig. 1  NF vs. frequency at various 
temperatures.

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0 2000150010005000

N
F 

(d
B

)

FREQUENCY (MHz)

–40°C 25°C 85°C
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temperatures.

42

40

38

36

34

32

30
2000150010005000

O
IP

3 
(d

B
m

)

FREQUENCY (MHz)

–40°C 25°C 85°C

 Fig. 3  Input return loss, output return 
loss, gain and reversion isolation vs. frequency.

6000400020000

25

15

5

–5

–15

–25

–35

FREQUENCY (MHz)IR
L,

 O
R

L,
 G

A
IN

, 
R

EV
 I

SO
L 

(d
B

)

 Fig. 4  K-factor vs. frequency at various 
temperatures.
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 Fig. 5  MGA-633P8 application schematic.
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The US wireless industry has chosen 
Long Term Evolution (LTE) as one 
of the major pathways for delivering 

fourth-generation data services. LTE will make 
data-intensive applications such as high-quality 
video streaming and fast file transfers possible. 
However, migrating beyond 3G to LTE (as 
well as WiMAX) presents two formidable chal-
lenges for wireless carriers: The need to handle 
the massive amounts of traffic in the uplink and 
downlink paths that these services will gener-
ate; and the task of upgrading their ability to 
“backhaul” this data from cell sites to the net-
work hub.

The answer to the backhaul challenge lies 
in fiber, microwave and millimeter-wave links, 
either singly or together. The radios employed 
by the latter solutions require RF power devic-
es and amplifiers with extremely high perfor-
mance. The TGA4532-SM 1 W GaAs MMIC 
power amplifier from TriQuint Semiconductor 
has been designed to meet these requirements 
in the 17.7 to 19.7 GHz band allocated for 
wireless backhaul.

BACKHAUL IN FOCUS
The wireless industry has continuously de-

manded greater spectrum allocations espe-

cially since the emergence of third-generation 
access technologies such as HSPA and CDMA 
2000 Rev. A; they received it in the 700 MHz 
FCC spectrum auction. LTE will be deployed 
there by Verizon Wireless and AT&T, which 
garnered most of the licenses in the US. Nev-
ertheless, it is still possible that the massive 
amount of data traffic that LTE users will gen-
erate may saturate the capacity of current spec-
trum. Thus, the demands for more spectrum 
may likely continue.

Backhaul, although it accounts for 20 to 
30 percent of carrier operating costs, hasn’t 
received much attention until lately. This is 
because leased T1 lines used almost exclu-
sively for backhaul by US carriers have been 
adequate for voice traffic, which until 2008 ac-
counted for most network volume. This situa-
tion changed dramatically in 2009, when data 
traffic exceeded voice traffic by 400 terabytes. 
This shift, along with the transition from Ple-
siochronous Digital Hierarchy (PDH)-based 
backhaul to IP-based solutions and the high 
cost of T1 leases, will soon make T1-based 
backhaul solutions inadequate.

TriQuint Semiconductor
Hillsboro, OR
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High power, small footprint
broadband power amplifiers 

2 to18GHz 8W
power amplifiers
■ High linearity
■ Small and lightweight
■ Custom designs available 

Space switches
■ Direct replacement for 

legacy switches
■ High isolation >45dB
■ Compact hermetic packages
■ Integrated control logic
■ Available in Class K

Broadband power amps
■ Designs up to 65GHz
■ High efficiency and linearity
■ Power up to 150W pulsed,

120W CW
■ High reliability

At Aeroflex Plainview, we’re all

about experience, and offering

cost-effective solutions that do

not sacrifice performance and

quality. We combine extensive

space design and packaging

expertise with cutting-edge,

proven technologies to provide

highly-integrated microwave

assemblies, amplifiers, switch-

es, and up/down converters

that operate up to 65GHz. 

800-645-8862

aeroflex.com/bband

Model Frequency Gain Power OIP3 NF Supply/Current
Number (GHz) (dB) (dBm) (dBm) (dB) V/mA

PA020180-3922 2.0  - 18 38 Psat > 39 48 - +28 / 1200

PA020180-3025 2.0  - 18 30 P1dB> 30 40 9 +12 / 2000

PA002005-21 0.2  - 0.5 20 P1dB> 21 35 1.1 +5 / 100

PA001002-22 0.1 – 0.2 19 P1dB> 23 37 1.5 +5 / 100

PA001040-27 0.1 – 4.0 25 P1dB> 27 40 5 +10 / 290

PA001060-4440 0.1 – 6.0 40 Psat>  44 50 - +50 / 1000

Visit http://mwj.hotims.com/28488-12 • See us at MTT-S Booth 1310

http://aeroflex.com/bband
http://mwj.hotims.com/28488-12
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of 7 dB. Performance is extremely flat 
over its 3 GHz bandwidth.

In the bands above 23 GHz allocat-
ed for point-to-point microwave oper-
ation, bare die are commonly used to 
deliver the highest performance. Tri-
Quint’s recently-introduced TGA4538 
GaAs MMIC die offers excellent per-
formance from 37 to 40 GHz. The 
device’s P1dB RF output power is at 
least 28 dBm (29.5 dBm Psat), third-
order intercept performance is 38 
dBm and gain is 24 dB. It draws 600 
mA from a 5 VDC supply.

CONCLUSION
For manufacturers of point-to-

point microwave and millimeter-wave 
radios and their components, the cellu-
lar backhaul market promises to grow 
dramatically in the next few years. The 
reason for that growth is simple: Along 
with lightwave systems, which are not 
available in a sizeable number of cell 
site locations, only point-to-point mi-
crowave offers the bandwidth to han-
dle the massive volumes of data that 
LTE and WiMAX deployments will 
produce. Radio-based backhaul is also 
cost-effective both to deploy and oper-
ate, and has demonstrated its reliabili-
ty in this as well as many other applica-
tions throughout the world. TriQuint 
will continue to introduce MMICs to 
serve this application for all allocated 
bands from 6 to 38 GHz, providing 
the linearity and other characteristics 
required to satisfy the demands of 
higher-order modulation schemes that 
point-to-point systems employ.

TriQuint Semiconductor,  
Hillsboro, OR,  
info-networks@tqs.com, 
www.triquint.com.
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TGA4532-SM represents best in 
class performance for a 1 W packaged 
power amplifier for the 17.7 to 19.7 
GHz communication band. For ex-
ample, the third-order intercept point 
is nominally 41 dBm at 22 dBm output 
power per tone. P1dB output power 
is 31 dBm; saturated output power is 
greater than 32 dBm (see Figure 1). 
The TG4532-SM delivers 23 dB of 
gain with an extremely flat response 
over the frequency band; the input and 
output return losses are well below 12 
dB over most of the frequency range 
of interest (see Figure 2). Combining 
these RF performance characteristics 
with a DC power dissipation of less 
than 5 W, the TGA4532-SM offers an 
excellent solution for 18 GHz point-to-
point applications (see Table 1).

Other devices in the family in-
clude the TGA2522-SM, which cov-
ers the same frequency range as the 
TGA4532-SM, provides P1dB output 
power of at least 27 dBm and Psat 
output of 28.5 dBm, third-order in-
tercept of at least 36 dBm, gain of 21 
dB, and is also housed in a 4×4 mm 
QFN package. It draws 712 mA from 
a 5 VDC supply. The TGA2706-SM, 
which delivers P1dB RF output power 
of 2 W over the 5.5 to 8.5 GHz point-
to-point microwave band, is housed in 
a 5×5 mm QFN surface-mount pack-
age. It produces 32 dBm at P1dB with 
42 dBm third-order intercept, small-
signal gain of 31 dB, and a noise figure 

Lightwave (fiber) systems, as well 
as microwave and millimeter-wave 
(radio) links, represent the two tech-
nologies with the bandwidth to ac-
commodate the impending backhaul 
onslaught—each with strengths and 
limits. If fiber nodes were available at 
every cell site, that would be the ob-
vious choice, as they eliminate inter-
ference and have massive bandwidth. 
However, only about 20 percent of the 
more than 250,000 US cell sites are 
served by fiber connections, and fiber 
deployment cost rivals that of copper, 
which is very high, particularly after 
the recent devastating earthquake in 
Chile, where approximately 30 per-
cent of the world’s copper originates.

Microwave links typically deliver 
throughput ranging from 155 to 500 
Mb/s, are less expensive to deploy and 
operate than copper lines (based on 
cost per transferred bit), and are ex-
tremely reliable. The high millimeter-
wave FCC allocations for backhaul 
from 71 to 76 and 81 to 86 GHz can 
provide data rates in excess of 1 Gb/s 
(as they have greater channel band-
widths than lower-frequency alloca-
tions), but their cost is higher than 
microwave and low-millimeter-wave 
systems and have much shorter range, 
so they will likely be used only when 
the lower-frequency allocations have 
been saturated.

In Europe, microwave links cur-
rently handle 70 percent of wireless 
backhaul traffic because leasing costs 
for E1 (comparable to T1) lines are 
even higher than in the US. Globally, 
wireless backhaul accounts for about 
50 percent of backhaul traffic. The 
consensus today is that fiber will be 
the choice where it is available, while 
microwave and millimeter-wave links 
will be used both where fiber is not lo-
cated and to bring traffic to the near-
est fiber node.

TGA4532-SM PERFORMANCE
The TGA4532-SM is the latest 

in a family of TriQuint GaAs MMIC 
power amplifiers designed exclusively 
for use in point-to-point microwave 
applications. It is based on one of the 
company’s GaAs PHEMT processes 
and operates from 6 VDC with quies-
cent current consumption of 816 mA. 
The TGA4532-SM is housed in a 4×4 
mm leadless QFN package enabling 
easier assembly compared to leaded 
SMT packages.

TABLE I
KEY TGA4532-SM SPECIFICATIONS 

(NOMINAL 25°C)

Frequency range (GHz) 17.7 to 19.7

Third-order intercept 
(dBm)

41

Gain (dB) 23

P1dB RF output (dBm) 31 (1 W)

Return loss (dB) >12

Power supply (V at mA) 6 at 816

Package 4×4mm QFN

 Fig. 1  IP3 (TOI at 22 dBm/tone), P1dB 
and Psat vs. frequency for TGA4532-SM at 
6 V, 816 mA.
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LAVI

  VERY LOW DISTORTION

 MIXERS 
 +36 dBm IP3     2 to 3100 MHz

Mini-Circuits shielded LAVI frequency mixers deliver the breakthrough combination of very high 
IP3 and IP2, ultra-wideband operation, and outstanding electrical performance. By combining our 
advanced ceramic, core & wire, and semi-conductor technologies, we’ve created these evolutionary 
patented broadband mixers that are specially designed to help improve overall dynamic range.
With a wide selection of models, you’ll find a Lavi mixer optimized for your down converter and 
up converter requirements. Visit the Mini-Circuits website at www.minicircuits.com for comprehensive 
performance data, circuit layouts, and environmental specifications. Price & availability for on-line 
ordering is provided for your convenience.

Mini-Circuits...Your partners for success since 1969

U.S. Patent Number 6,807,407       RoHS compliant

      
Very wide band, 2 to 3100 MHz
Ultra high IP2 (+60 dBm) and IP3 (+36 dBm)
-73 dBc harmonic rejection 2LO-2RF, 2RF-LO

Super high isolation, up to 52 dB
High 1 dB compression, up to +23 dBm
Extremely low conversion loss, from 6.3 dB
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The requirements for higher and higher 
data rates and the saturation of existing 
frequencies and networks are pushing 

applications higher and higher in frequency. 
This is true for both the ‘traditional’ frequency 
bands around 38 GHz, but also at frequencies 
higher than 40 GHz. This movement has been 
consolidated by the authorization of the 40.5 
to 43.5 GHz band in Europe and elsewhere 
for telecommunications. Today, this spectrum 
is under-used and several companies are intro-
ducing systems to provide 100+ Mb/s trans-
mission rates. Even higher frequencies are also 
being considered, including the 71 to 76 GHz 
and 81 to 86 GHz bands. As well as terrestrial 
links there are similar requirements for satel-
lite links.

OMMIC has been very active in provid-
ing standard products at lower frequencies 
while enabling its customers access to the 
technologies under a ‘Foundry Service’ for 
the higher frequencies. The company is now 
actively developing power amplifier MMICs 
to cover applications from 20 to 86 GHz. In 
particular, a family of four new products—the 
CGY2130UH, CGY2131UH, CGY2132UH 
and CGY2133UH power amplifiers—has been 
developed that between them cover 37 to 43 
GHz and provide 500 mW and 1 W output 
power.

TECHNOLOGY
To have a good power amplifier at these 

higher frequencies requires a different trade-
off of parameters than for the traditional lower 
frequency MMIC technologies. While high 
current (IDSmax) and breakdown voltages 
(VBGD, VDSmax) are required, it is also essen-
tial to have high cut-off frequencies (Ft, Fmax). 
OMMIC has developed a short gate length, 
high Ft process called the D01PH.

Developed originally for the fiber optic 
driver market, this technology has an excellent 
trade-off between its breakdown voltage (11 V) 
and its very high Ft (105 GHz) and Fmax. This 
allows high gain, high output power and good 
power added efficiency (PAE) from power am-
plifiers even at 43 GHz. On-wafer load pull 
measurements at 40 GHz have demonstrated 
500 mW (at 1 dB compression point) per mm 
of gate width, which is compatible with the fab-
rication of MMICs with output powers up to 
4 W.

The PHEMT process has a 0.13 μm T-gate, 
a double recess and offset drain-source spac-
ing. The MMIC process includes all normal 
passive components such as epitaxial and NiCr 

OMMIC
Paris, France
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Again it should be noted that the re-
sults presented are for the worst-case 
on-wafer non-pulsed CW measure-
ment conditions; the same MMICs 
mounted with good thermal conditions 
have been shown to have typically 1 
dBm higher output compression point. 
Figure 4 shows the overall power 
added efficiency of the CGY2132UH. 
The measured output IP3 for the 1 W 
device is typically found to be the P1dB 
plus 8 dB (37 dBm).

for the CGY2130UH versus input 
power for a range of frequencies.

It can be seen that a high gain 
(22 dB) with good PAE (17 percent) 
is achieved and over a wide band-
width too. The performance of the 
CGY2130UH and CGY2131UH is 
such that they are very suitable for 
applications in the 37 to 44 GHz fre-
quency bands and cover many dif-
ferent applications over these bands. 
For both the CGY2130UH and the 
CGY2131UH the measured output 
IP3 is 34.5 dBm, measured under 
nominal biasing conditions.

1 W MMICS
Two 1 W MMICs have been 

launched for the same frequency 
bands: The CGY2132UH, which op-
erates from 36 to 41 GHz, and the 
CGY2133UH from 39 to 44 GHz. 
Similar building blocks have been 
used as for the 500 mW MMIC with 
the addition of Lange couplers at the 
input and output as power splitters 
and combiners. This results in an ex-
cellent and wideband input and out-
put match and the possibility to match 
the impedance of the last stage for 
maximum power and PAE. A total of 
three stages of amplification are used 
to achieve 20 dB of gain and a satu-
rated output power of 1 W.

The specification of each device is 
presented in Tables 3 and 4; both de-
vices have saturated output powers of 
30 dBm with 20 dB of small-signal gain 
when biased from a 4.5 V supply. Fig-
ure 3 shows the measured on-wafer 1 
dB compression point, saturated output 
power and small-signal gain versus fre-
quency for the CGY2132UH at 4.5 V.

PRODUCT FEATURE

resistors, spiral inductors, airbridges 
and via holes. The substrate height is 
100 μm to maximize overall produc-
tion yield.

The process has been available for 
more than 10 years and has been suc-
cessfully evaluated by the European 
Space Agency and is on the European 
Preferred Parts List. Ongoing devel-
opments with this process include the 
design and fabrication of space quali-
fied 20 GHz, 2 W devices specifically 
for the European space industry.

500 MW MMICS
The CGY2130UH and the 

CGY2131UH are the two new 500 
mW MMICs. The first power ampli-
fier covers the band 37 to 41 GHz, 
while the second from 39 to 44 GHz. 
Both devices operate from a relatively 
low drain voltage of 4.5 V, but exhibit 
excellent PAE of over 15 percent. The 
performances of the two devices are 
shown in Tables 1 and 2, respectively. 
The design is based around classic 
power combining networks with an 
optimal choice of transistor size per 
section for the linearity and power 
added efficiency. A total of three stag-
es of amplification are used to achieve 
22 dB of gain and an output power of 
over 500 mW.

Figure 1 shows the measured 1 dB 
compression point, saturated output 
power and small-signal gain versus 
frequency for the CGY2130UH at 4.5 
V. The performance presented here 
is for nominal biasing, measured in 
CW mode and are on-wafer measure-
ments, which are not optimal for ther-
mal dissipation. Figure 2 represents 
the measured power added efficiency 

TABLE I
MEASURED ELECTRICAL CHARACTERISTICS FOR 

CGY2130UH MMIC

Feature Symbol Min Typ Max

Frequency Range 
(GHz)

Frange 37 41

Gain (dB) Gain 23

1dB Compression 
Point (dBm)

P1dB 27

Saturated Power 
(dBm)

Psat 28

Power Added 
Efficiency (%)

PAE 18

DC Power 
Consumption (W)

PDC 3.3

Drain Voltage (V) VDD 4.5

TABLE II
MEASURED ELECTRICAL CHARACTERISTICS FOR 

CGY2131UH MMIC

Feature Symbol Min Typ Max

Frequency Range 
(GHz)

Frange 39 44

Gain (dB) Gain 22

1dB Compression 
Point (dBm)

P1dB 27

Saturated Power 
(dBm)

Psat 28

Power Added 
Efficiency (%)

PAE 17

DC Power 
Consumption (W)

PDC 3.3

Drain Voltage (V) VDD 4.5

 Fig. 1  Measured electrical characteristics 
for CGY2130UH at 4.5 V.
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 Fig. 2  Measured PAE vs. input power 
and frequency for CGY2130UH.

25

20

15

10

5

0
151050–5–10–15–20

INPUT POWER (dBm)

37 38 39 40 41 (GHZ)

P
O

W
ER

 A
D

D
ED

 E
FF

IC
IE

N
C

Y 
(%

)



www.thunderlinez.com
603.329.4050

The next progression of surface mount packaging.

Advancedmini Bell Pin packaging sets the stage for your hottest developments
through 20 GHz.

It’s alright to be star struck. Because your dreams for ultra-small, high frequency surface

mount packages have just been realized. By innovatively sealing 9 mil mini Bell Pins into

your choice of custom Kovar packages, Thunderline-Z can achieve pin spacing as tight

as 0.135 inches. Equally impressive is that these packages offer hermeticity you can trust

through numerous temperature cycles. So you can say YES to putting your designs in

space and other hi-rel environments. It’s just one more way Thunderline-Z is helping

you achieve your packaging goals.

Visit our website and discover our other packaging achievements.

Visit http://mwj.hotims.com/28488-210 or use RS# 210 at www.mwjournal.com/info

http://www.thunderlinez.com
http://mwj.hotims.com/28488-210
http://www.mwjournal.com/info


1950

1960

1970

1980

1990

2000

August 1950
Microwave Associates is founded
in a loft in Boston, Massachusetts
with $10,000 in capital.

One of Microwave Associates’
first products is a magnetron, 
a key component for microwave 
radar. Its development is an 
important factor in the evolution
of the microwave industry 
in the U.S. 

Throughout the 60s (and the 50s as well), 
Microwave Associates produces microwave 
components used as building blocks for 
radar, missile and communications 
equipment on the Polaris submarine, 
B-52 bomber, Mariner II Venus Probe, and
the Telstar satellite.

Successful IPO – Microwave Associates
goes public with first stock offering, 
with the stock price increasing in 1.5 years 
from $7/share to $30/share.  

1957

Pioneer IV, the first U.S. spacecraft 
placed in solar orbit, carries a 
parametric amplifier employing 
a Microwave Associates varactor 
with a noise figure of 1 dB.  

March 6, 1959

1962
Microwave Associates goes international, 
opening Microwave Associates, Ltd. in 
Dunstable, England, to meet the needs of 
the emerging microwave market in Europe.

1968
Microwave Associates expands its product offering 
to communications and broadcast industries. Microwave
Associates equipment brings the Mexico City Summer 
Olympic games, as well as political conventions, to households 
across the U.S.

1
M
to
A
O
a

1970
Microwave Associates positions 
itself for growth by replacing 
vacuum tubes with semiconductors
in microwave applications.

1976
Microwave Associates develops 
and patents the first high power 
S-band phase shifter which is 
used in the Nike X phased array 
missile site radar.

Microwave Associates develops the 
first high power PIN diodes that are 
fundamental to the success of high 
power phase shifters and control 
components used throughout 
the military industry. Microwave 
Associates becomes a leading supplier 
of high quality PIN diodes.

1978
Following several 
acquisitions, 
Microwave Associates 
changes its name to M/A-COM, Inc. to reflect 
the growing part RF and microwave communications 
would play in its future.

1979
M/A-COM, Inc. becomes the first 
domestic supplier of semi-insulating 
GaAs and among the top five world 
suppliers for nearly 20 years.

1981
M/A-COM , Inc. acquires Power Hybrids Incorporated, 
a technical leader in the RF power semiconductor
industry for applications such as commercial air traffic 
control systems and cellular radar markets, avionics, 
and navigational measuring equipment. 

1984
M/A-COM , Inc. establishes the 
Advanced Semiconductor Operation 
in Lowell, Massachusetts. 
Employees refer to this building as 
The Walker Building in honor of 
key technologist and co-founder 
Richard M. Walker. 

1985
M/A-COM, Inc. becomes 
a Fortune 500 company.

1989
M/A-COM, Inc. bolsters its product 
portfolio by acquiring Adams-Russell 
Electronics, a leading manufacturer 
of components, subassemblies and 
systems. 

1988
M/A-COM , Inc. establishes outsourced
manufacturing presence in China.

1991
M/A-COM , Inc. develops the 
first GaAs RFIC for handset 
applications. This T/R SPDT
switch is the genesis of a 
long standing history of 
revolutionary switch products 
still being developed today.

1994
The company introduces Heterolithic Microwave Integrated Circuit (HMIC)—
a revolutionary MW and mmW IC topology that creates three-dimensional 
structures based upon a marriage of silicon and glass at a waferscale level.
This state-of-the-art process has and continues to demonstrate the ability 
to produce high performance MMICs, ranging from HMIC double balanced 
mixers to multi-hundred watt monolithic switches—for cellular, basestation, 
and military communications markets.

1995
M/A-COM , Inc. 
is acquired by AMP
Incorporated. AMP 
retains M/A-COM 
brand.

1999
Tyco International Ltd.
acquires AMP
Incorporated.

1995
All M/A-COM, Inc. facilities 
are certified to ISO9000:2008.

2001
M/A-COM supplies 500 working 
radios within a 20-hour window 
after receiving the call for help 
from first responders supporting
recovery efforts following the 
9/11 terrorist attacks on 
The World Trade Center.

2005
M/A-COM is first with a patented 
new filter technology for high 
performance CATV infrastructure 
systems that set the tone for 
this booming business. 

2008
M/A-COM Tech starts production on a 
patented GPS module that includes 
an antenna, GPS engine, microprocessor 
and a CAN transceiver along with 
three levels of software. This device 
is used in Ford's SYNC® system. 

2009
 John Ocampo, industry veteran 
and entrepreneur, acquires 
M/A-COM Tech from Cobham plc
and sets a course for industry
leadership.

2008
Cobham plc acquires M/A-COM’s RF components 
and microwave subsystems business from Tyco
Electronics, and consolidates the components 
business assets in newly-formed M/A-COM 
Technology Solutions Inc.

2008
M/A-COM Tech goes back to 
its roots, using the essence of 
the first innovations and 
building on those, with aerospace 
and defense, CATV/broadcast, 
test and instrumentation, and 
point-to-point.
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One of Microwave Associates’
first products is a magnetron, 
a key component for microwave 
radar. Its development is an 
important factor in the evolution
of the microwave industry 
in the U.S. 

Throughout the 60s (and the 50s as well), 
Microwave Associates produces microwave 
components used as building blocks for 
radar, missile and communications 
equipment on the Polaris submarine, 
B-52 bomber, Mariner II Venus Probe, and
the Telstar satellite.

Successful IPO – Microwave Associates
goes public with first stock offering, 
with the stock price increasing in 1.5 years 
from $7/share to $30/share.  

1957

Pioneer IV, the first U.S. spacecraft 
placed in solar orbit, carries a 
parametric amplifier employing 
a Microwave Associates varactor 
with a noise figure of 1 dB.  

March 6, 1959

1962
Microwave Associates goes international, 
opening Microwave Associates, Ltd. in 
Dunstable, England, to meet the needs of 
the emerging microwave market in Europe.
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Microwave Associates expands its product offering 
to communications and broadcast industries. Microwave
Associates equipment brings the Mexico City Summer 
Olympic games, as well as political conventions, to households 
across the U.S.
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1970
Microwave Associates positions 
itself for growth by replacing 
vacuum tubes with semiconductors
in microwave applications.

1976
Microwave Associates develops 
and patents the first high power 
S-band phase shifter which is 
used in the Nike X phased array 
missile site radar.

Microwave Associates develops the 
first high power PIN diodes that are 
fundamental to the success of high 
power phase shifters and control 
components used throughout 
the military industry. Microwave 
Associates becomes a leading supplier 
of high quality PIN diodes.

1978
Following several 
acquisitions, 
Microwave Associates 
changes its name to M/A-COM, Inc. to reflect 
the growing part RF and microwave communications 
would play in its future.

1979
M/A-COM, Inc. becomes the first 
domestic supplier of semi-insulating 
GaAs and among the top five world 
suppliers for nearly 20 years.

1981
M/A-COM , Inc. acquires Power Hybrids Incorporated, 
a technical leader in the RF power semiconductor
industry for applications such as commercial air traffic 
control systems and cellular radar markets, avionics, 
and navigational measuring equipment. 

1984
M/A-COM , Inc. establishes the 
Advanced Semiconductor Operation 
in Lowell, Massachusetts. 
Employees refer to this building as 
The Walker Building in honor of 
key technologist and co-founder 
Richard M. Walker. 

1985
M/A-COM, Inc. becomes 
a Fortune 500 company.

1989
M/A-COM, Inc. bolsters its product 
portfolio by acquiring Adams-Russell 
Electronics, a leading manufacturer 
of components, subassemblies and 
systems. 

1988
M/A-COM , Inc. establishes outsourced
manufacturing presence in China.

1991
M/A-COM , Inc. develops the 
first GaAs RFIC for handset 
applications. This T/R SPDT
switch is the genesis of a 
long standing history of 
revolutionary switch products 
still being developed today.

1994
The company introduces Heterolithic Microwave Integrated Circuit (HMIC)—
a revolutionary MW and mmW IC topology that creates three-dimensional 
structures based upon a marriage of silicon and glass at a waferscale level.
This state-of-the-art process has and continues to demonstrate the ability 
to produce high performance MMICs, ranging from HMIC double balanced 
mixers to multi-hundred watt monolithic switches—for cellular, basestation, 
and military communications markets.

1995
M/A-COM , Inc. 
is acquired by AMP
Incorporated. AMP 
retains M/A-COM 
brand.

1999
Tyco International Ltd.
acquires AMP
Incorporated.

1995
All M/A-COM, Inc. facilities 
are certified to ISO9000:2008.

2001
M/A-COM supplies 500 working 
radios within a 20-hour window 
after receiving the call for help 
from first responders supporting
recovery efforts following the 
9/11 terrorist attacks on 
The World Trade Center.

2005
M/A-COM is first with a patented 
new filter technology for high 
performance CATV infrastructure 
systems that set the tone for 
this booming business. 

2008
M/A-COM Tech starts production on a 
patented GPS module that includes 
an antenna, GPS engine, microprocessor 
and a CAN transceiver along with 
three levels of software. This device 
is used in Ford's SYNC® system. 

2009
 John Ocampo, industry veteran 
and entrepreneur, acquires 
M/A-COM Tech from Cobham plc
and sets a course for industry
leadership.

2008
Cobham plc acquires M/A-COM’s RF components 
and microwave subsystems business from Tyco
Electronics, and consolidates the components 
business assets in newly-formed M/A-COM 
Technology Solutions Inc.

2008
M/A-COM Tech goes back to 
its roots, using the essence of 
the first innovations and 
building on those, with aerospace 
and defense, CATV/broadcast, 
test and instrumentation, and 
point-to-point.
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GHz frequency range, as well as ex-
tending the company’s power ampli-
fier product range to the new 71 to 76 
GHz and 81 to 86 GHz bands.

OMMIC,  
Paris, France,  
Tel: +33 (0)1 4510 6731,  
Fax: +33 (0)1 4510 6953, 
E-mail: information@ommic.com, 
www.ommic.com.

RS No. 302

mW and 1 W of output power up to 
44 GHz and provide a very versatile 
power amplifier line up over the 36 to 
44 GHz frequency bands. Excellent 
power added efficiency and high gain 
are obtained for the four MMICs and 
all use a qualified and proven process 
from OMMIC’s own foundry. Ongo-
ing product development includes 
completing the product range with 
new 2 and 4 W devices in the 36 to 44 

To simplify the use of the de-
vices over multiple platforms, the 
CGY2132UH and CGY2133UH have 
common dimensions and pad posi-
tioning, again positioning the two am-
plifiers for many different terrestrial 
and satellite applications in the 36 to 
44 GHz bands.

CONCLUSION
Four new MMICs provide 500 

AMCRF.COM

TABLE III
MEASURED ELECTRICAL CHARACTERISTICS FOR 

GY2132UH MMIC

Feature Symbol Min Typ Max

Frequency Range 
(GHz)

Frange 36 41

Gain (dB) Gain 20

1dB Compression 
Point (dBm)

P1dB 28.5

Saturated Power 
(dBm)

Psat 30

Power Added 
Efficiency (%)

PAE 15

DC Power 
Consumption (W)

PDC 4.5

Drain Voltage (V) VDD 4.5

TABLE IV
MEASURED ELECTRICAL CHARACTERISTICS FOR 

CGY2133UH MMIC

Feature Symbol Min Typ Max

Frequency Range 
(GHz)

Frange 39 44

Gain (dB) Gain 20

1dB Compression 
Point (dBm)

P1dB 28.5

Saturated Power 
(dBm)

Psat 30

Power Added 
Efficiency (%)

PAE 15

DC Power 
Consumption (W)

PDC 4.5

Drain Voltage (V) VDD 4.5

 Fig. 3  Measured on-wafer electrical char-
acteristics for CGY2132UH at 4.5 V.
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 Fig. 4  Overall PAE vs. input power and 
frequency for CGY2132UH.
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New Waves: Amplifiers and Oscillators
For more new products, visit www.mwjournal.com/buyersguide  
featuring VENDORVIEWV  storefronts
The following booth numbers are complete as of 

March 18, 2010.

Waveguide Bends
A-Alpha Wave-
guide Co., a 
manufacturer of 
c o l d  d r a w n 
waveguide tube, 
has expanded its 
manufacturing 
capabilities. The 
company has 

purchased state-of-the-art equipment to manu-
facture formed waveguide bends with consis-
tent repeatability. A-Alpha will be soliciting req-
uisitions for formed waveguide bends to 
customer specifications. These precision di-
mensioned bends will add to the company’s 
other waveguide products that are in stock at its 
El Segundo, CA facilities. A-Alpha offers same- 
day shipping of aluminum, copper, bronze, 
stainless steel, and coin silver waveguide tube, 
aluminum and bronze cast bends, and extruded 
aluminum flange stock.
A-Alpha Waveguide Co.,  
El Segundo, CA (310) 322-3487,  
www.a-alphawaveguide.com.
Booth 2714	 RS 216

50 GHz DC Blocks
These new high 
f r e q u e n c y 
S M P M  D C 
blocks are ideal 
for use in a vari-
ety of modulation 
schemes com-
mon amongst 
optical network-

ing equipment providers who require either 
external DC blocking capability or AC coupling 
between modules. These DC blocks offer both 
a low cost of ownership and a high quality of 
design. This model, 8535MP, operates from 16 
kHz to 50 GHz and combines excellent RF 
characteristics and a proven mechanical design. 
The SMPM push-on connectors mate with 
GPPO connectors and provide reliable high 
performance in a compact package.
Aeroflex/Inmet,   
Ann Arbor, MI (734) 426-5553,  
www.aeroflex.com/inmet.
Booth 1310	 RS 217

PIN Diode Attenuators
Aeroflex-KDI 
announced the 
addition of two 
new digitally-
controlled volt-
a g e  v a r i a b l e 
PIN diode at-
tenuators to its 
“Flatliner” fam-

ily of products. These attenuators cover band-
width from 0.5 to 2 GHz (part number GT-
R502-32/64), and 2 to 18 GHz (part number 
GT-0218-32/64). Using new linearization tech-
niques and state-of-the-art manufacturing prac-
tices, this attenuator family has unsurpassed at-
tenuation linearity over temperature. 
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Linearization over temperature is achieved us-
ing the latest microcontroller architecture. 
These are ideally suited for ESM/ECM/EW, 
communication, simulation and instrumenta-
tion applications.
Aeroflex/KDI-Integrated Products, 
Whippany, NJ (973) 887-5700,  
www.aeroflex.com/kdi-integrated.
Booth 1310	  RS 218

25 W Power Amplifier
The model SWPA002030-4440 is a hot switch-
ing 25 W power amplifier that operates in a 

frequency range 
from 250 to 
3000 MHz. This 
amplifier fea-
tures hot switch-

ing of < 50 ns switching speed, 25 W typical 
output power PSAT at 500 MHz, > 40 dB gain, 
> 30 dB isolation, unconditionally stable, com-
pact size and extremely low control current. Ap-
plications include: transmitters, smart antennas, 
T/R modules and impulse radios.
Aeroflex Plainview–AMS,  
Plainview, NY (800) 843-1553,  
www.aeroflex.com/bband.
Booth 1310	  RS 219

40 GHz Programmable 
Attenuators

VENDORVIEWV
Aeroflex/Wein-
schel’s new 153 
Series of pro-
grammable at-
tenuators oper-
ate in the DC to 

40 GHz frequency range and are available in 0 
to 70 dB in 10 dB steps and 0 to 110 dB in 10 dB 
steps. Other features include low insertion loss 
and excellent repeatability; life of 5 million op-
erations and compact rugged construction and 
light weight.  
Aeroflex/Weinschel Inc.,  
Frederick, MD (301) 846-9222,  
www.aeroflex.com/weinschel.
Booth 1310	  RS 220

GaN Broadband Power Amplifier
Model number 
SSPA 2.0-4.0-
100 is a high 
power, Gallium 
Nitride (GaN) 
amplifier that 
operates from 

2000 to 4000 MHz minimum and is packaged in 
a rugged enclosure. This amplifier is designed for 
operation in harsh environments. Typical output 
power is 100 W across the band at P3dB. Small-
signal gain is 54 dB ± 3.0 dB across the band 
typically. Input and output VSWR is 2.0:1 maxi-
mum. This unit is equipped with DC switching 
circuitry that enables and disables the RF devic-
es inside the amplifier in 540 nSec typical for 
turn on and 230 nSec typical for turn off time.
Aethercomm Inc.,  
Carlsbad, CA (760) 208-6002,  
www.aethercomm.com.
Booth 2713	 RS 221

Microwave Network Analyzers

VENDORVIEWV

Agilent’s PNA-X Series of microwave network 
analyzers now offer high-accuracy, source-cor-
rected noise-figure measurements of frequency 
converters and mixers, as well as amplifiers. For 
measurements up to 26.5 GHz, an internal low-
noise receiver is available that eliminates the 
need for an external preamplifier, making set up 
and calibration as easy as that required for mea-
suring S-parameters. A new option is also avail-
able for measuring noise-figure using the net-
work analyzer’s S-parameter receivers, 
extending source-corrected measurement capa-
bility to 50 GHz.
Agilent Technologies Inc.,  
Test and Measurement Division, 
Santa Clara, CA 
(800) 829-4444,  
www.agilent.com.
Booth 924	 RS 222

System-level X-parameters
VENDORVIEWV

Until now, nonlinear analog X-parameter mod-
els have focused narrowly on RF circuit design-
ers. Now with system-level implementations in 
Agilent’s SystemVue 2010.01 and Genesys 
2010.05 platforms, X-parameters move beyond 
RF into system-level design. The nonlinear 
model support provides convenient and reliable 
design flow closure between wireless circuit de-
signers, RF system architects, and non-analog 
colleagues doing communications PHY algo-
rithms and baseband signal processing. Come 
to MTT Booth 924 to see how Agilent is ex-
panding the convenience and accuracy of X-pa-
rameters from RF to baseband.
Agilent Technologies Inc., EEsof Division, 
Santa Clara, CA 
(800) 829-4444,  
www.agilent.com.
Booth 924	  RS 223
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tor (VSS) PA memory effect modeling and 
VSS’s turbo decoders, as well as  AXIEM’s an-
tenna analysis and post-processing. Learn more 
at www.awrcorp.com and www.awr.tv.
AWR Corp.,  
El Segundo, CA (310) 726-3000,  
www.awrcorp.com.
Booth 1318  RS 229

Three-channel Power Meter
VENDORVIEWV

AR’s model 
PM2003 is a 
three-channel 
power meter 
with exceptional 
h i g h - s p e e d 

measurement capability and a wide dynamic 
range. Model PM2003 delivers 200 readings 
per second with one channel; and 100 readings 
per second when two channels are used. Two 
channels at a time can be simultaneously dis-
played and recorded; the third channel can be 
easily switched in to be displayed or recorded.
AR RF/Microwave Instrumentation, 
Souderton, PA (215) 723-8181,  
www.ar-worldwide.com.
Booth 3400  RS 230

EM Software Tool

FEST3D version 6.6 shall be launched during 
the IMS 2010 to be held in Anaheim, CA.  
FEST3D is a software tool capable of analyzing 
complex passive microwave components based 
on waveguide technology in extremely short 
computational times with a high accuracy. Ver-
sion 6.6 features 64-bit, multi-threading, new 
analysis capabilities and advanced synthesis 
tools for low pass, bandpass and dual-mode fil-
ters. For a full DEMO version freely download-
able, visit: www.fest3d.com/download.php. 
Aurora Software and Testing S.L., 
Universidad Politécnica de Valencia, 
Valencia, Spain +34 963 714 257,  
www.aurorasat.com. 
Booth 2541  RS 231

Power Components
These flange-
mounted power 
resistors and 
t e r m i n a t i o n s 
range in power 
from 400 to 

1500 W and are specifically designed for the in-
dustrial equipment market, i.e., amplifiers, 
MRIs, etc. These devices have been developed 
on copper flanges, and are highly reliable for 
dissipating large amounts of power while main-
taining excellent RF characteristics. Barry has 
tested these parts under the most stringent con-
ditions and found their durability and perfor-
mance unsurpassed. Barry also offers a full line 

-165 dBc/Hz at 100 kHz offset. Dimensions are 
2.24"L × 2.45"W × 0.58"H. 
AML Communications Inc.,  
Camarillo, CA (805) 388-1345,  
www.amlj.com.
Booth 2600  RS 226

RF Signal Generator 
The new APGEN3000 fast-sweeping RF signal 
generator complements  the company’s fami-
ly of fast-sweeping, low noise signal generators 

in the range 
from 9 kHz to 
20 GHz. Espe-
cially designed 
to offer fast 

switching speed, high power, and dedicated an-
alogue modulation capabilities, the signal gen-
erator can be used in virtually any application 
where a high-quality, reliable RF signal is re-
quired. These small and portable instruments 
are also available in customized versions for 
OEMs.
Anapico Ltd.,  
Zurich, Switzerland   
+41 44 440 00 51, www.anapico.com.
Booth 1640 RS 227

EM Field Simulation Software
VENDORVIEWV

ANSYS Inc. will 
d e m o n s t r a t e 
new advance-
ments in Ansoft 
HFSS 12.1, the 
industry leading 
3D full-wave 
electromagnetic 
field simulation 
software. These 
features  in-

clude: Domain Decomposition, a breakthrough 
technology in HFSS enabling inter and intra 
machine parallel processing. HFSS-IE, a pow-
erful, open integral equation solution technique 
for modeling large, open radiating problems; 
ECAD interface for HFSS for easy setup of 
electronic package and PCB designs; Integrat-
ed multiphysics and optimization capabilities 
through links with ANSYS® WorkbenchTM.
ANSYS Inc.,  
Canonsburg, PA (724) 746-3304,  
www.ansys.com.
Booth 2700  RS 228

High Frequency EDA
VENDORVIEWV

Visit AWR in Booth 1318 during IMS 2010 for a 
preview of the company’s 2010 software 
release(s).  New feature highlights include: Mi-
crowave Office’s lumped and distributed filter 
synthesis module, connectivity tracker/tracer, 
linear stability analysis, and non-linear behav-
ioral modeling (including X-parameter sup-
port); Microwave Office/Visual System Simula-

Miniature RF Switches
VENDORVIEWV

AKON offers a 
line of high per-
formance, high 
speed and high 
isolation minia-
ture RF switches. 
These switches 

are available in standard configurations such as 
SPST through SP8T and higher. Switching 
speeds are typically in the order of 100 nanosec-
onds, but units under 10 ns are also available. 
Switch off state isolation can be 60 dB or great-
er. Both reflective and absorptive configurations 
are available. Frequency band coverage is mod-
el dependent, but ranges from 500 MHz to 40 
GHz. Connector options include SMA, GPO, 
TNC, type N or an extended pin for drop-in. 
Standard control logic is single ended TTL. The 
reflective SP5T switch shown here covers 2 to 
18 GHz, with 50 nS switching speed (typical),  
60 dB isolation, 3 dB maximum insertion loss, 
maximum VSWR of 2.0:1 and +24 dBm power 
handling.
AKON Inc.,  
San Jose, CA (408) 432-8039,  
www.akoninc.com.
Booth 1613  RS 224

Ultra-broadband Capacitor
ATC’s new 550L 
ultra-broadband 
capacitor (UBC) 
has been de-
signed and man-
ufactured with 
t h e  h i g h e s t 
quality materi-
als to provide 

reliable and repeatable ultra-broadband perfor-
mance from 16 kHz through 40+ GHz. Now 
available with gold terminations, this unique 
component provides ultra-low insertion loss, 
flat frequency response and an excellent match 
over multiple octaves of frequency spectrum. 
The 550L has been engineered in a one piece 
orientation-insensitive 0402 SMT package, 
making it fully compatible with high speed au-
tomated pick-and-place manufacturing opera-
tions.
American Technical Ceramics,  
Huntington Station, NY (631) 622-4700, 
www.atceramics.com.
Booth 1706  RS 225

Low Phase Noise Amplifier
AML specializes in the design and supply of ul-
tra low phase noise amplifiers. This low phase 
noise X-band high power amplifier, model 
AML812PND1501, operates in the frequency 

range of 8 to 12 
GHz and pro-
vides output 
P1dB of +34 
dBm minimum 
(2.5 W). This 
amplifier deliv-
ers 1/f phase 
noise -155 dBc/
Hz at 1 kHz and 
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High Frequency Connectors
Delta is an-
nouncing the 
additions of 
SMP and SMPM 
connectors and 
cable assembly 
services as a full 

product catalog offering. The SMP and SMPM’s 
plugs/receptacles are offered for termination to 
0.047 and 0.085 semi-rigid cable. The board 
mount receptacles are offered in the three de-
tent configurations including smooth, limited 
and full bore. For board stacking/interconnect-
ing Delta offers a variety of “bullet” sizes to ac-
commodate a variety of board spacing needs. 
The company’s fully vertically integrated facility 
including plating allows Delta the ability to cus-
tomize your application as well. A series of 
SMP/SMPM adapters rounds out the line. The 
connectors are designed to perform through 40 
GHz (SMP) and 60 GHz (SMPM).
Delta Electronics Manufacturing Corp., 
Beverly, MA (978) 927-1060,  
www.deltarf.com.
Booth 2706 RS 237

Fast-switching Frequency 
Synthesizer

The SLX-4000 
is a broadband, 
fast switching 
frequency syn-
thesizer for bat-
tery  powered 
military systems 
and devices . 
The unit oper-
ates from 3000 
to 4000 MHz 

(30 percent bandwidth) locked to a 10 MHz ex-
ternal reference and features 5 MHz step size 
with 34 μSec step and 50 μSec full band switch 
speeds. The unit also features +4 dBm output 
power, low spurs (≤60 dBc), low noise, extremely 
low current draw (+5 V at 75 mA, typical) and 
extended operating temperature range (-40° to 
+85°C). The SLX Series is housed in an ultra-
miniature 0.5" square package. The SLX-4000 is 
ideal for use in battery powered military systems 
and devices, including microwave radios, satel-
lite communications and telemetry systems.
EM Research Inc.,  
Reno, NV (775) 345-2411,  
www.emresearch.com.
Booth 1810  RS 238

Interference Control Solutions
Emerson & Cuming offers injection moldable 
grades of both its ECCOSTOCK® low-loss 
dielectrics, and its ECCOSORB® microwave 
absorbers. Supplied as net shape or near-net 
shape 3D parts, Emerson & Cuming’s injec-
tion moldable materials offer low cost solutions 
to your high-volume requirements for 1 GHz 
through mm wave applications. Contact one of 
the company’s Application Engineers today to 
discuss your project.
Emerson & Cuming Microwave 
Products Inc.,  
Randolph, MA (781) 961-9600,  
www.eccosorb.com.
Booth 2615  RS 239

Harsh Environment Packaging
Many of Empower’s  s tandard modules 
and systems can be adapted to be installed into 

Bicone Antenna
The model A6473 
is a bicone an-
tenna that oper-
ates at high fre-
quency, provides 
omni-direction-
al azimuth cov-
erage, and can 

handle 5 W CW. This antenna features rugged 
aluminum and composite construction and in-
cludes an integral protective radome. It is avail-
able with optional vertical linear or circular po-
larization. The A6473 operates from 18 to 40 
GHz, is approximately 2.5 inches tall by 4 inch-
es diameter, and provides nominal gain of +3 
dBiL. Other models are also available for other 
frequency ranges and gain; contact Cobham 
Sensor Systems to discuss your specific require-
ments. This antenna is suitable for a range of 
uses including broadband communications sys-
tems and electronic warfare (EW) applications.
Cobham Sensor Systems –  
Sensor Electronics,  
Baltimore, MD (410) 542-1700,  
www.cobham.com.
Booth 1303  RS 235

RF Coaxial Cable Assemblies
These low-loss 
RF coaxial cable 
assemblies fea-
ture rugged 
stainless-steel 
so lder-c l amp 

construction and attenuation of 0.36 dB/ft. at 18 
GHz. The LL142 Series cable offers shielding ef-
fectiveness of greater than -110 dB with an oper-
ating temperature range of -55° to +85°C (ex-
tended range of -55° to +125°C available through 
special order). The LL142 Series cable offers a 
minimum bend radius of 0.8 in. and is available 
in-stock with SMA Male to SMA Male connec-
tors, as well as Type N and TNC connectors. 
Crystek’s stocking distributors also support a 
large variety of RG174 and RG316DS cables in a 
variety of configurations.
Crystek Corp.,  
Fort Myers, FL (239) 561-3311,  
www.crystek.com.
Booth 3231 RS 236

Low Noise Amplifier
This compact, 
low noise ampli-
fier (LNA) oper-
ates in the 1 to 
18 GHz fre-
quency range 
for a wide vari-

ety of RF and microwave applications. Con-
ceived with two goals in mind, CTT’s latest 
compact LNA offers noise figures of less than 
2.5 dB (typical) over an instantaneous band-
width of more than four octaves (1 through 18 
GHz). This new LNA will find use in a wide 
range of applications including radar imaging, 
spread-spectrum, and a myriad of ultra-wide 
bandwidth applications including the related 
instrumentation for each. CTT model 
AMX/0118-3026 is based on GaAs PHEMT 
technology with input and output impedance 
matching. The compact LNA is available as a 
drop-in package or with SMA connectors.
CTT Inc.,  
Sunnyvale, CA (408) 541-0596,  
www.cttinc.com.
Booth 1806 RS 308

of low and high power custom resistors, termi-
nations and attenuators in a variety of substrate 
and metallization options.
Barry Industries Inc.,  
Attleboro, MA (508) 226-3350,  
www.barryind.com.
Booth 2421  RS 232 

High Density RF Interconnect
VENDORVIEWV

Carlisle Inter-
connect Tech-
nologies offers 
the ultimate in 
density and high 
frequency per-
formance with 
i ts  patented 
HDRFITM prod-

uct line. Up to 34 coaxial lines can be accom-
modated in a standard 38999 shell providing 
broadband performance to 40 GHz. Other con-
nector options include D-sub, ARINC and cus-
tom blocks. This revolutionary technology uses 
a z-axis elastomeric connector to transfer very 
high data rates with minimal interference at the 
connector interface.
Carlisle Interconnect Technologies, 
Long Beach, CA (866) 282-4708,  
www.carlisleit.com.
Booth 833 RS 306

RF Coaxial Connector
Chin Nan offers 
a wide selection 
of SMA and 
2.92 MM with 
EMI/RFI gas-
kets for panel 
mount recepta-

cle type, which provides both waterproof pro-
tection and EMI shielding. All EMI/RFI gasket 
material meets standard of MIL-G-83528 
TYPE F.
Chin Nan Precision Electronics Co. Ltd., 
Tainan, Taiwan 886-6-2678303,  
www.chinnan.com.tw.
Booth 503  RS 233

Low Noise Amplifiers
Ciao Wireless 
features high 
linearity low 
noise amplifiers 
(LNA) covering 
different bands 
between 0.5 to 8 

GHz. This line of amplifiers features ultra-high 
linearity performance with exceptional “head-
room” between the P1dB PT and output IP3 of 
+16 dBm minimum (ICP3 at +42 dBm typical), 
going above and beyond the standard 10 dB 
separation as is normally seen. Designs cover 
0.5 to 2 GHz, 2 to 4 GHz and 4 to 8 GHz with 
gain levels at 35 to 40 dB minimum and noise 
figures typically below 2.0 dB. Delivery is one to 
two weeks ARO with competitive pricing. 
Ciao Wireless,  
Camarillo, CA (805) 389-3224,  
www.ciaowireless.com.
Booth 2503  RS 234
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an “All envi-
ronment” rated 
enclosure. Many 
Empower COTS 
modules can 
also be hard-
ened for the 
most severe op-

erating conditions. In addition to the company’s 
normal design processes for ruggedized envi-
ronments, manufacturing and packaging en-
hancements can be implemented to insure 
maximum reliability and survivability in ex-
treme, high altitude applications.
Empower RF Systems Inc., 
Inglewood, CA (310) 412-8100, 
www.empowerrf.com.
Booth 1631 RS 240

MMIC VCOs
Endwave’s array 
of over 20 re-
leased VCOs 
have industry 
pacing phase 

noise performance as low as -117 dBc/Hz at 
100 kHz offset, as well as some of the best fre-
quency pushing data found at just 5 MHz/V at 
any tuning voltage. The highly reliable VCOs 
endure extensive qualifi cation testing on over 
100 devices, making them attractive for multi-
ple industries and applications. Endwave’s 
VCOs are available as either a raw die or pack-
aged device, and provide for a true pin for pin 
compatible, low cost, second source alternative 
to other industry offerings.
Endwave Inc., 
San Jose, CA
(408) 522-3100, 
www.endwave.com.
Booth 2724  RS 241

EM Simulation Solution
FEKO is a 
comprehensive 
EM simulation 
solution, based 
on the accurate 
full-wave MoM 
with various 
state-of-the-art 
extensions. The 
leading MLFMM 
and hybridisa-
tion with asymp-

totic high frequency techniques allow users to 
move beyond the computational resource limits 
of conventional full-wave solvers, to solve prob-
lems with extremely large electrical size. Sever-
al techniques, including the FEM, are available 
for the modelling of complex dielectric regions. 
Applications include the analysis of antennas, 
antenna placement, EMC, bio-EM, microwave 
components, EM circuits, radomes and scatter-
ing (RCS).
FEKO, distributed in North America by 
EMSS-USA, 
(866) 419-3356, 
www.feko.info.
Booth 2400  RS 242
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tecture provides unsurpassed signal perfor-
mance with independent control over the am-
plitude, frequency, and phase offset of each 
tone. 
Holzworth Instrumentation,  
Boulder, CO (303) 325-3473,  
www.holzworth.com.
Booth 628 RS 249 

EM Simulation Tool 
EMPIRE XCcel 
is a 3D full-wave 
EM simulation 
tool for anten-
nas, microwave 
circuits, EM 
chip design, etc., 
and is based on 
the powerful Fi-

nite Difference Time Domain (FDTD) meth-
od. Its adaptive on-the-fly code generation ex-
hibits a fast simulation engine and with this 
highly accelerated kernel full-wave EM-simula-
tion, problems can be solved in minutes. For 
structure definition, a powerful Graphical User 
Interface is included in the package and several 
structure import and export formats are sup-
ported. The new 5.40 release is further opti-
mized to solve large simulation domains, hun-
dreds of wavelength in size.
IMST GmbH,  
Kamp-Lintfort, Germany  
+49 2842 981 0, www.empire.de.
Booth 3511 RS 250

S-band Radar Transistor
The ILD3135M180 is designed for S-band ra-
dar applications operating over the 3.1 to 3.5 

GHz instanta-
neous frequen-
cy band. Under 
300 μs pulse 
width and 10 
percent duty cy-
cle pulsing con-
ditions, it typi-
cally supplies a 

minimum of 180 W of peak output power with 
10 dB gain. Specified operation is with Class AB 
bias. All devices are 100 percent screened for 
large-signal RF parameters in a fixed tuned 
broadband matching circuit. The broadband 
test fixture includes a temperature compensat-
ed bias network. Available for sampling.
Integra Technologies Inc.,  
El Segundo, CA (310) 606-0855,  
www.integratech.com.
Booth 2425 RS 251

Wideband Attenuator
VENDORVIEWV

The new 50P-1857 programmable attenuator 
offers solid-state reliability and superior broad-
band performance. With an operating frequen-
cy range of 200 to 6000 MHz, it is ideal 
for today’s wideband variable attenuator  

requirements 
including VHF/
UHF, LTE and 
WiMAX testing 
app l i ca t ions . 
This 50 Ohm 
device has a dy-
namic range of 0 
to 95 dB in 1 dB 

steps and is guaranteed monotonic across its en-
tire bandwidth. SMA female connectors are 

Thin Wire Wedge Bonder
Hesse & Knipps’ 
thin wire wedge 
bonder,  the 
Bondjet BJ820, 
handles all wire 
bonding chal-
lenges on a sin-
gle platform in-
cluding RF and 
microwave de-

vices, COB, MCM and hybrids, fiber optics and 
automotive using aluminum wire, gold wire or 
ribbon. The BJ820 demonstrate loop height 
consistency down to 10 microns and features 
PiQCTM Process-integrated Quality Control 
system, which utilizes real production data to 
alert users in real time of questionable bonds 
due to deteriorating wedges, bad sections of 
wire, or possibly contaminated devices. 
Hesse & Knipps,  
Paderborn, Germany  
+49 (0) 5251 1560-0,  
www.hesse-knipps.com.
Booth 3317  RS 247

Tunable Filters
VENDORVIEWV

Hittite’s 25th

product line, 
tunable filters 
are ideal for 
pre-se lect ion  
in multi-band 
communication 
systems, wide-

band radar, and test and measurement equip-
ment. The HMC881LP5E and HMC882LP5E 
are seventh-order, low pass filters with adjust-
able cut-off frequencies and 35 dB stop-band 
rejection out beyond 30 GHz. A voltage control 
signal provides continuous adjustment of pass-
band cut-off. The HMC890LP5E and  
HMC891LP5E are third-order, bandpass filters 
with independent voltage-controlled adjust-
ment of passband frequency and bandwidth. 
The BPFs maintain 30 dB of stop-band rejec-
tion out to 9 GHz, and both filter types exhibit 
10 dB of return loss.
Hittite Microwave Corp.,  
Chelmsford, MA (978) 250-3343,  
www.hittite.com.
Booth 2105 RS 248

Quad-Tone Analog Synthesizer 

Holzworth Instrumentation introduced the 
Quad-Tone series of RF synthesizers to address 
the critical requirements of IMD test signal 
generation. These broadband synthesizers (8 
MHz to 6 GHz) combine independent, phase 
coherent tones via a single output. These Quad-
Tone RF synthesizers maintain the absolute and 
relative frequency/phase stability relationship 
between the generated tones. Integration of 
Holzworth’s unique non-PLL synthesis archi-

Quick End Launch Connector 
The new Quick 
End Launch 
(QEL) SMA is 
designed for 
quick connec-
tion at the edge 
of PCB boards 
up to 18 GHz. 
The specially 

designed leg automatically adjusts and firmly at-
taches to the PCB. It is an ideal solution for all 
active and speedy tests required in R&D. When 
compared with conventional end launch con-
nectors, it reduces soldering and assembly time 
when deployed in mass production. 
GigaLane Co. Ltd.,  
Gyeonggi-do, Korea +82-31-233-7325, 
www.gigalane.com.
Booth 1733 RS 244

THz Diode Foundry Process
Global Communication Semiconductors Inc. 
(GCS) announced the showcase of its new THz 
Diode foundry process. The planar Schottky 
diode process features cut-off frequency (fco) 
> 1 THz with an ideality factor of 1.1. The low 
diode turn-on voltage (< 500 mv) allows mixer 
operation with a LO power below 10 dBm and 
a conversion loss of 6.5 dB at W-band. GCS’s 
process can be integrated with other passive 
components, such as MIM caps, spiral induc-
tors, thin film resistors and transmission lines to 
realize diplexers and filters monolithically. The 
monolithic integration eliminates unwanted 
parasitic elements from wire bond, which is 
highly undesirable at mm Wave frequencies. 
For microwave frequency transceiver compo-
nents, this THz diode is ideal for low conversion 
loss mixers, with options to be monolithically in-
tegrated with HBT and HEMT circuits. 
Global Communication 
Semiconductors Inc.,  
Torrance, CA (310) 530-7274,  
www.gcsincorp.com. 
Booth 2841  RS 245 

Temperature-compensated Crystal 
Oscillator

The T1215 se-
ries tempera-
ture-compen-
sated crystal 
oscillator (TCXO) 
measures 9 × 7 
× 2.8 mm and 
features a her-

metic, ceramic package with ruggedized con-
struction. It has been designed to deliver con-
sistent, reliable frequency control performance 
in high shock and vibration environments. Re-
duced acceleration sensitivity down to 5 ×  
10-10/g is available for improved phase noise 
performance during vibration and acceleration. 
The T1215 offers a wide range of available fre-
quencies, from 750 kHz to 800 MHz, and a 
choice of CMOS, LVPECL or LVDS outputs. 
Greenray Industries Inc.,  
Mechanicsburg, PA (717) 766-0223,  
www.greenrayindustries.com.
Booth 1736  RS 246
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Two-channel Switch Bank
The 3IFAX-1100/2250-ML is a two-channel 
switch bank with a bypass channel. Path A 

is the by-pass 
and Path B is  
the two-channel 
switch option. 
The switch 
bank has a low 
band from 20 to 
1100 MHz and 

a high channel of 1300 to 2250 MHz. The by-
pass covers 1300 to 2250 MHz. The unit fea-
tures a 3.2 × 1.9 × 0.35 inch package with sur-
face-mount pins. The power supply is a single 
+5 V with LVTTL for control logic. The bank 
features 50 and 60 dB stopbands and 1.5:1 
VSWR. The operating temperature is -40° to 
+85°C.
Lorch Microwave,  
Salisbury, MD (410) 860-5100,  
www.lorch.com.
Booth 1016  RS 254

Fully Enclosed Laser System
The ProtoLaser S is a 
fully enclosed laser 
system for PCB proto-
typing and production 
on-demand. This stand-
alone laser-based system 
works directly off of 
CAD data to produce 
circuits on a variety of 
materials; including 
ceramic, PTFE, as 

well as thin and flexible substrates, making it an 
ideal component for RF and microwave PCBs. 
The revolutionary tool-less laser processing 
method can be used to produce lines, spaces 
and corner radii. The protective cabinet allows 
for a Class 1 laser safety rating. 
LPKF Laser & Electronics,  
Tualatin, OR  
(503) 454-4200,  
www.lpkfusa.com.
Booth 600  RS 255 

Nanosecond PHEMT Switches
VENDORVIEWV

M/A-COM Technology Solutions switches are 
used extensively in RF and microwave commer-
cial, industrial and military applications. These 
IC-based switches span from DC to 20 GHz 

and are ideal for 
voice and data 
applications. The 
switches range 
from single pole 
single throw to 
multi-throw de-
vices and are 

available in industry standard and new ultra 
miniature packages. M/A-COM Tech also re-
cently introduced a new family of reduced 
gate lag devices with exceptionally fast switch 
settling time. These new PHEMT switches 
give designers a critical advantage when mul-
tiple series switches or high data rates are key 
functions in test and communications equip-
ment.
M/A-COM Technology Solutions Inc., 
Lowell, MA 
(978) 656-2546,  
www.macomtech.com.
Booth 2905 RS 256

spect to output) 
of 16 ± 1.1 dB 
and frequency 
sensitivity of  
± 2.0 dB. The 
coupler pro-
vides directivity 
of 7.25 dB, max-

imum VSWR (any port) of 2.0, insertion loss of 
< 1.95 dB maximum, and power rating (input) 
of 20 W average, 3 KW Peak. Standard connec-
tors are 1.85 mm female. This model provides 
an operating temperature of -54° to +85°C. De-
livery: stock to 30 days.  
Krytar,  
Sunnyvale, CA (408) 734-5999,  
www.krytar.com. 
Booth  1338 RS 253 

standard on the input and output, but other 
connector configurations may also be available 
upon request. 
JFW Industries Inc.,  
Indianapolis, IN (317) 887-1340,  
www.jfwindustries.com.
Booth 1700  RS 252 

Directional Coupler
The model  110067016 is a directional cou-
pler that operates in a frequency range from 10 
to 67 GHz. This model offers coupling (with re-
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“NEW” X & Ku 
Band SSPAs
Herley General Microwave 
announces its new family of 
Solid-State Power Amplifiers 
whose key features include:

• Up to 400 Watts Output Power
• Graceful Power Output Degradation
• Up to 1000 MHz Bandwidth
• Ultra Quiet Switching Power Supply
• Low Standby Current, Fast On/Off Response 
• Built-in Test Capability

This new family of SSPAs offer a high performance, 
cost-effective alternative, to electron tube devices. 
Their robust design, high reliability and small size make them 
ideally suited to replace TWTs used in today’s demanding 
Airborne Radar, Missile and Communication Systems.  

To learn more or receive a free SSPA brochure, 
please contact us.

Herley New York • 227A Michael Drive, Syosset, NY 11791 
Telephone: 516-802-0900 • FAX: 516-802-0897 • E-mail: sales@herleyny.com

Proven Microwave 
Performance

www.herley.com

Microwave Solid State Power Amplifiers from 
Herley General Microwave

Your time-trusted 
source
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http://www.herley.com
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http://www.macomtech.com
http://mwj.hotims.com/28488-71
http://www.krytar.com
mailto:sales@herleyny.com


HIRAI’s featured LTCC process, in-house plating, 
forming and mm-wave technologies enable you to 
design SiP with high Q and lower cost.

contact: Y.Kobayashi at, koba@hirai.co.jp
TEL +81.334991351

web.:    http://www.hirai.co.jp/index_e.html
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cent bandwidth device. These parts are available 
in narrow band and broadband designs and are 
suitable for use in a wide variety of commercial, 
military, industrial and test bench applications. 
MESL Microwave,  
Edinburgh, UK +44 131 333 2000,  
www.meslmicrowave.com.
Booth 517 RS 259

Low Loss Flexible Cable Assemblies
The C02 Series 
are the cable as-
semblies with 
good phase sta-
bility vs. flexure 
of �0.9° at 18 
GHz, the typical 

insertion loss of one meter cable asembly is at 
2.0 dB at 18 GHz, and the typical return loss is 
at 22 dB at 18 GHz. These cable assemblies are 
especially a good fit for the applications of RF 
and microwave test systems, and mobile com-
munications. 
MIcable Inc.,  
Fuzhou, Fujian, China +86 591 87382856, 
www.micable.cn. 
Booth 1036  RS 260 

EM CAD Tool
The μWave 
WizardTM EM 
CAD tool is a 
fast and accu-
rate electro-
magnetic solv-
er that utilizes 
the well-known 
Mode-match-
ing technique 
and its deriva-
tives as well as 

the flexible 2D FE- and 3D FE-Method. Im-
provements with this release include several 
new features for existing elements as well as 
new elements that offer advanced designs, e.g. 
more kinds of low pass filters or corrugated coax 
horn antennas. μWave Wizard offers numerous 
features such as fast frequency sweep based on 
adaptive rational function interpolation and 64 
bit capability (including multi-processor capa-
bilities).
Mician GmbH,  
Bremen, Germany  
+49 421 168 993 56,  
www.mician.com.
Booth 1710  RS 261

300 W SPDT Switches
Micronetics un-
veils a line of 
high power  
300 W SPDT 
switches that 
can support 
switching reple-
tion rates of 2 

MHz. These switches are ideal for field radar 
and instrumentation radar applications where 
rapid switching between transmit and receive is 
a necessity. All Micronetics high power switches 
are 100 percent high power tested for maxi-
mum field reliability.
Micronetics Inc.,  
Hudson, NH  
(603) 883-2900,  
www.micronetics.com.
Booth 1140, 1340 RS 262

Precision Components and 
Calibration Standards

This new line 
of instrument-
grade precision 
components is 
designed to pro-
vide users with 
the right level of 
performance at 
the right price. 
This new prod-
uct line, Tacti-

CalTM, includes calibration standards manufac-
tured to the same high quality and exacting 
requirements that have made Maury’s metrolo-
gy-grade products the Gold Standard of the Test 
& Measurement industry for over 50 years. Tac-
tiCal precision components and calibration stan-
dards include 50 ohm coaxial VNA calibration 
kits, opens, fixed loads, and shorts in 1.85 mm, 
2.4 mm, 3.5 mm and type N. This new product 
line also includes between-series and in-series 
coaxial adapters in these same connector types.  
Maury Microwave Corp.,  
Ontario, CA (909) 987-4715,  
www.maurymw.com.
Booth 726 RS 257

Power Divider/Combiners
VENDORVIEWV

The V-Line power divider/combiners feature 
increased power rating and extended frequency 
range. These two-way through 16-way, 40 W 
power divider/combiners are optimized for 

excellent per-
formance across 
all wireless 
bands from 700 
MHz to 2.7 
GHz. The di-
vider/combiners 
rugged con-
struction makes 
them ideal for 

both base stations and in-building wireless sys-
tems. These products are available from stock to 
two weeks ARO in N, SMA, BNC, or TNC con-
nector configurations for your 3G or 4G/LTE–
WiMAX applications. One hundred percent 
made in the USA with a 36-month warranty.
MECA Electronics Inc.,  
Denville, NJ (973) 625-0661,  
www.e-meca.com.
Booth 2204  RS 258

Coaxial Circulators and Isolators
MESL Micro-
wave introduces 
a new range of 
low cost co-axial 
circulators and 
isolators cover-
ing the range 1 
to 18 GHz. Us-
ing a modular 
design approach 

that enables short lead-times, these parts offer 
improved microwave performance with insertion 
loss of 0.3 dB and isolation of 23 dB for a 15 per-
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Broadband High Power Amplifier
Ophir RF 5213 
is a 1000 W am-
plifier system 
that covers the 
200 to 1000 
MHz frequency 
range. This small 
and lightweight 
amplifier system 

utilizes Class A/AB linear power devices that pro-
vide excellent third-order intercept point, high 
gain and a wide dynamic range. RF input signal 
formats of CW/AM/FM/PM and pulse. The am-
plifier can be fully controlled by the front panel 
key-pads or remotely by RS232/Ethernet or 
IEEE488. System protected against VSWR, 
thermal overload, over current and voltage. Op-
erating voltage is 186 to 264 VAC, three phases.
Fifty ohms input and output impedance with 
Type-N input and 7/16-DIN output connectors.
Ophir RF,  
Los Angeles, CA (310) 306-5556,  
www.ophirrf.com.
Booth 2736 RS 269

Quad Ridge Horn Antenna
Orient Microwave Corp. introduces a specially 
designed quad ridge horn antenna. This anten-
na shows superior characteristics for a wide 

f r e q u e n c y 
range. The an-
tenna operates 
in a frequency 
range from 2 to 
18 GHz; offers 
VSWR of 3.0:1 
maximum; gain 
of 8 to 18 dBi; 
power of 10 W 

maximum; isolation of 25 dB maximum; and in-
put connector of SMA (jack) × 2. Size: 126 × 
126 × 195 mm. Weight: 550g maximum.
Orient Microwave Corp.,  
Shiga, Japan +81-749-45-8121,  
www.orient-microwave.com.
Booth 2704 RS 270

RF Coaxial Cables
YouFormTM high quality, low cost jacketed hand 
formable cables that feature stainless steel SMA 
plugs on each end are now available 

in straight and 
right angle con-
figurations. One 
hundred percent 
VSWR tested 
1.35:1 at 18 GHz 
for SMA straight 
connectors and 
1.35:1 at 12.4 
GHz for SMA 
right angle. You-

Form cables are available in two diameters 0.085 
(0.102(OD) and 0.141 (0.161(OD). Lengths from 
2 inch to 18 inch in stock for one low price $9.95 
each for straight SMAs; $13.95 for straight to 
right angle SMAs and $14.95 for SMA right angle 
to right angle. Longer lengths available at a slight-
ly higher price. Applications include RF and mi-
crowave rack mounted systems, radar, base sta-
tions, module to module links, communications 
systems and military COTS.
P1dB Inc.,  
distributed by RFMW Ltd.,  
San Jose, CA (408) 414-1450,  
www.rfmw.com.
Booth 1331 RS 271

24+ extremely flexible and enables simple, 
straightforward use.
Mini-Circuits,  
Brooklyn, NY (718) 934-4500,  
www.minicircuits.com.
Booth 531 RS 265

COMPLETE Library
Modelithics Inc. 
announces a sig-
nificant update 
to its linear and 
nonlinear device 
and system  
level component 

model library. The Modelithics COMPLETE Li-
brary v7.0 encompasses all passive and active 
Modelithics models available for designers using 
Agilent Technologies’ ADS. Modelithics COM-
PLETE Library versions for AWR Microwave Of-
fice and Agilent Genesys are scheduled for release 
by June. Increased flexibility is also available with 
the company’s multi-simulator option for custom-
ers using multiple EDA tools. Get more informa-
tion or a free trial at sales@modelithics.com.
Modelithics Inc.,  
Tampa, FL (813) 866-6335,  
www.modelithics.com.
Booth 1131 RS 266

Versatile Materials
Momentive Per-
formance Mate-
rials’ is a leader 
in thermal man-
agement prod-
ucts. Momen-
tive’s thermally 
annealed pyro-
lytic graphite 
(TPG) has ther-

mal conductivity over four times that of copper, 
yet is only 1/4th the weight of copper. The ever 
increasing power consumption of microelectron-
ics demands more advanced technologies and 
materials. TPG provides new solutions to thermal 
problems in many aerospace and military applica-
tions, including radars, satellites and fighter jets. 
Ongoing programs are designed to translate this 
success to broader commercial markets.
Momentive Performance Materials, 
Strongsville, OH (440) 878-5700,  
www.momentive.com.
Booth 736 RS 267

Ku-band Block Up Converter
VENDORVIEWV

Narda is capital-
izing on its Ulti-
mate SMTSM 
Technology to 
produce low 
cost BUC/BDC 
modules for X-, 

Ku- and Ka-band SATCOM applications. These 
complex integrated microwave assemblies 
(IMA) are constructed using a single multilayer 
board with the microwave circuitry on the top 
side and the control circuitry on the bottom. 
Connections from top to bottom are made with 
via holes as appropriate. These vias combined 
with a novel sub cover approach meet required 
high isolation levels. 
Narda Microwave-East,  
Hauppauge, NY (631) 231-1700,  
www.nardamicrowave.com.
Booth 3002, 3102  RS 268

L-band Polarizer
This L-band 
polarizer sets a 
new standard 
for air-cooled 
ferrite control 
devices re-
quired to oper-
ate at high  

average power levels. Capable of switching be-
tween vertical linear and right-hand circular 
polarization, the L-band polarizer handles 65 
kW peak and 6.5 kW average power. Maximum 
insertion loss is 0.4 dB, with 500 microseconds 
switching between states. The L-band polarizer 
allows the FAA LRR to switch between polar-
ization modes dependent on weather condi-
tions, providing feedback indicating the proper 
moment for switching.
Microwave Applications Group,  
Santa Maria, CA (805) 928-5711,  
www.magsmx.com.
Booth 3517 RS 263

QFN Packaged Up-converter
VENDORVIEWV

This 5.6 to 10.5 GHz GaAs MMIC up-convert-
er integrates a double-balanced image reject 
mixer, LO buffer amplifier, RF buffer amplifier 
and variable attenuator, all within a fully mold-
ed 4×4 mm QFN package. This RoHS-compli-
ant, packaged up-converter has an output third- 
order intercept point (OIP3) of +25 dBm, a  

conversion gain 
of 8 dB and a 
typical image 
rejection of 15 
dBc. Variable 
gain regulation 
can be achieved 
by adjusting the 
bias, with turn-
down trajecto-
ries optimized 
to maintain lin-

earity and minimal 2xLO leakage over the gain 
control range. The XU1012-QH is well suited 
for point-to-point (PTP) radio, LMDS, SAT-
COM and VSAT applications. The XU1012-QH 
is one hundred percent RF and DC tested. 
Mimix Broadband Inc.,  
Houston, TX (281) 988-4600,  
www.mimixbroadband.com.
Booth 1119  RS 264

5 to 20 GHz Wideband Microwave 
Amplifier

VENDORVIEWV
The Mini-Cir-
cuits AVA-24+  
is a surface-

mount, microwave amplifier and fully integrat-
ed gain block up to 20 GHz. It is packaged in 
Mini-Circuits’ industry standard 3×3 mm 
MCLP (QFN) package, which provides excel-
lent RF and thermal performance. The AVA-
24+ integrates the entire matching network 
with the majority of the bias circuit inside the 
package, reducing the need for complicated ex-
ternal circuits. This approach makes the AVA-
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Hi Q/Low ESR Capacitors
Passive Plus Inc. now offers an Extended Working Voltage capability for 
its core Hi Q/low ESR Capacitor line. Available in six case sizes: 0.055" × 
0.055" extended up to 300 W VDC; 0.110" × 0.110" extended up to 1,000 
W VDC; 0.225" × 0.225" extended up to 5,000 W VDC; 0.390" × 0.390" 
extended up to 7,200 W VDC; 0.614" × 0.433" extended up to 9,000 W 
VDC; and 0.760" × 0.760" extended up to 10,000 W VDC. All product 
lines are available in P90 or NPO dielectrics with a variety of terminations 
and lead styles. All products are also available in non-magnetic termina-
tion styles. Delivery: stock to two weeks.
Passive Plus Inc.,  
Huntington Station, NY (631) 425-0938,  
www.passiveplus.com.
Booth 1902  RS 272

EM Supreme Version 2010
PedaSoft LLC an-
nounced EM-Supreme 
Version 2010. EM-Su-
preme is a time-domain 
Field-Device-Circuit 
Co-simulator that can 
be used to model pas-
sive structures, active 
components, and com-
plete RF and millime-
ter-wave modules. EM-

Supreme is an accurate alternative to what RF designers are using today 
“i.e. modeling the active and passive parts of the chip using separate field 
and circuit simulators, followed by combining the results employing sim-
ple approximations, without taking the effect of electromagnetic cou-
pling, radiation, and interference into consideration,” which leads to inac-
curate models especially at high power and/or high frequency RF chips. 
With EM-Supreme, RF designers can model CMOS as well as GaAs and 
GaN FETs. The tool enables RF designers achieving first-pass design suc-
cess, eliminating ad-hoc design, and reducing time-to-market and devel-
opment cost. 
PedaSoft LLC,  
Chandler, AZ (480) 821-9201, www.pedasoft.com.
Booth 633   RS 273

Microwave Frequency Synthesizers
The QuickSyn® series of microwave syn-
thesizers delivers instrument-grade per-
formance, increased functionality, and 
efficient power consumption at a reduced 
size and low cost. The synthesizers employ 

a revolutionary phase-refining technology that provides a unique combi-
nation of fast-switching speed and low phase noise characteristics. In ad-
dition to synthesizers, Phase Matrix designs and manufactures other cus-
tom components and subassemblies for commercial and military 
applications. Circuit designs include amplifiers, VCOs, DTOs, up/down-
converters, frequency multipliers, SPMT switches, filters, diplexers, vari-
able attenuators, and phase-locked oscillators up to 50 GHz.
Phase Matrix Inc.,  
San Jose, CA (408) 428-1000, www.phasematrix.com.
Booth 1533  RS 274

Cavity Triplexer
VENDORVIEWV

Reactel model 3TP-1176.45/1575.42-S11 
is a cavity triplexer designed for all three 
GPS frequencies: L1 (New Civilian) L2 
(Civilian) and L5 (Safety of Life). The 
passbands for this particular unit are L1: 
1560.42 to 1590.42 MHz; L2: 1212.6 to 
1242.6 MHz; and L5: 1164.45 to 1188.45 
MHz. This unit has insertion loss of less 
than 1 dB mid-band, and a high degree of 

band to band isolation. It is outfitted with SMA connectors and is sized at 
1.625" × 2.5" × 4.75" excluding connectors. Reactel manufactures a wide 
variety of GPS filters and multiplexers and dual filters; please contact the 
factory with your requirement.
Reactel Inc.,  
Gaithersburg, MD (301) 519-3660,  
www.reactel.com.
Booth 3507  RS 275
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GaN Wideband Power Amplifier
VENDORVIEWV

RFMD’s RF3826 is a wideband power amplifier 
designed for CW and pulsed applications such 

as wireless infra-
structure, radar, 
two-way radios 
and general-
purpose amplifi-
cation. Using an 
advanced high 
power density 
RFMD fabri-
cated Gallium 

Nitride (GaN) semiconductor process, these 
high performance amplifiers achieve high effi-
ciency, flat gain and large instantaneous band-
width in a single amplifier design. The RF3826 
is an input matched GaN transistor packaged in 
an air cavity ceramic package.
RFMD,  
Greensboro, NC (336) 664-1233,  
www.rfmd.com.
Booth 810 RS 279

Test Cables
Test grade ca-
bles are desired 
in applications 
where multiple 
connector at-
tachment and 
continuous flex-

ing demands are a priority. RF Industries now 
offers 18 GHz precision test cables in standard 
or custom lengths, suitable for production or 
lab environments. Featuring high-grade, passiv-
ated, stainless steel SMA males with PTFE in-

packages to  mm-wave. Etchable, high defini-
tion conductors (± 50 μ), low RF loss thermal 
hermetic vias and copper heat spreaders elimi-
nate the need for an external metal housing, 
providing shorter low-inductance intercon-
nects. Miniature size packages (hermetic if 
needed) are fabricated using PCTF technology, 
with integrated resistors, transmission lines, and 
multilayers and improved electrical and ther-
mal performance. Remtec offers microwave 
modeling, design, test and assembly of MW 
packages.
Remtec Inc.,  
Norwood, MA (781) 762-9191,  
www.remtec.com.
Booth 307  RS 277

GaN Power Amplifier
VENDORVIEWV

RFHIC intro-
duced a molded 
styled power 
amplifier (GaN 
on SiC) generat-
ing 20 W and 
covering 20 to 
1000 MHz. 
RWS05020-10 

is based on GaN on SiC transistor, promising a 
solid reliability at high temperature; it provides a 
36 dB of gain and a typical 43 dBm at P3dB with 
50 percent efficiency. Moreover, the physical size 
of RWS05020-10 is only 2.1" × 1" × 0.5", which is 
much smaller than a typical business card.
RFHIC Corp.,  
Suwon, South Korea +82-31-250-5079, 
www.rfhic.com.
Booth 1440  RS 278

3D EM Simulation Software
XFdtd 7 (XF7) is the market’s most modern 3D 
electromagnetic (EM) simulation software for 
FDTD-based modeling and simulation. XF7 

simplifies work-
flow with a 
s t r e a m l i n e d 
user interface, 
cross-platform 
funct ional i ty, 
and several 
unique time-
saving features. 

XF7 includes XStream, Remcom’s GPU accelera-
tion technology, for free. Using the power and flex-
ibility of NVIDIA’s CUDA architecture, XStream 
improves EM simulation performance with ultra-
fast FDTD numerical computations -- from 30 to 
300 times faster than a modern 64-bit CPU.
Remcom Inc.,  
State College, PA (814) 861-1299,  
www.remcom.com.
Booth 3410  RS 276

Leadless SMT Ceramic Packages
Remtec extend-
ed its line of 
cost-effect ive, 
low upfront 
tooling, ceramic 
leadless sub-
strates and 
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Button up your marcom.
Web 2.0 Branding, Advertising, Marketing, PR
Jaime Leger • 401.487.8566 • leger@slnadv.com

www.slnadv.com
SHEPPARD LEGER NOWAK INC

Visit http://mwj.hotims.com/28488-189

High Frequency Laminates
VENDORVIEWV

Rogers recently 
launched the 
groundbreaking 
RO4360 high 
frequency lami-
nates, the latest 
addition to  
the RO4000®

product family. 
RO4360 thermoset laminate materials are spe-
cially formulated to meet a Dk of 6.15 and ex-
hibit a low dissipation factor of 0.0038 at 10 
GHz. RO4360 laminates possess a Z-axis coef-
ficient of thermal expansion of 30 ppm/°C 
(CTE) for dependable plated-through-hole 
(PTH) quality in multilayer circuit and package 
designs and are lead free process capable.  Look 
for Rogers bonding layer with a matching 6.15 
dielectric constant coming soon.
Rogers Corp.,  
Chandler, AZ  
(480) 961-1382,  
www.rogerscorporation.com.
Booth 2920 RS 282

RF Cable Clamp
Rosenberger in-
troduces a Mi-
cro RF Cable 
Clamp whose 
ultra small size 
and excellent 
p e r f o r m a n c e 
from DC to 8 
GHz makes it 

the designers’ choice for high density applica-
tions. The mating cable connector is spring 
loaded; just push in place, wait for the click and 
the connector is locked in the correctly aligned 
position. The Micro RF Cable Clamp fits on pc 
board space of 5.0 × 3.6 mm and is < 2 mm in 
height, a perfect connector for premium space 
applications. The mating cable connector 
comes in a variety of configurations, including 
Cable Clamp to SMA, Cable Clamp to SMP 
and Cable Clamp to Cable Clamp.  
Rosenberger of North America LLC, 
Lancaster, PA  
(717) 290-8000,  
www.rosenbergerna.com.
Booth 621 RS 283

S292 Connectors 
VENDORVIEWV

San-tron has an-
nounced the re-
lease of a new 
series of 2.92 
mm connectors. 
S292™ connec-
tors have been 

standardized to Thunderline-Z’s TL-150 glass 
bead resulting in a transitional RF geometry 
that greatly reduces the tolerance sensitivity of 
the final product deployment. By matching the 
dielectric properties of Corning glass #7070 
within the 50 ohm structure of a 0.012 diameter 
pin, the company achieves VSWR of < 1.04 
through 12 GHz and < 1.18 through 40 GHz.
San-tron Inc.,  
Ipswich, MA 
(978) 356-1585,  
www.santron.com.
Booth 1820 RS 307

Band Reject Filters
RLC Electron-
ics now provides 
band stop and 
cavity filters that 
can be re-ad-
justed by the 
customer to new 

center frequencies. These filters are tunable 
over a ±7.5 percent center frequency range 
with minimal change in bandwidth.
RLC Electronics Inc.,  
Mount Kisco, NY 
(914) 241-1334,  
www.rlcelectronics.com.
Booth 2628 RS 281

sulators, this unique cable is configured for low 
loss and low VSWR. With triple shielding for 
optimum EMI protection, they are very phase-
stable during mechanical and environmental 
stresses. Manufactured to MIL-DTL-17, type 
IX specification. 
RF Precision Products,  
a Division of RF Industries, San Diego, CA 
(858) 549-6340,  
www.rfp2.com.
Booth 2742 RS 280
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Are you looking for high ROI for

your test investment?  

Do you need low life-cycle cost

for your test applications?

Aeroflex's SMART^ETM 5000

(Synthetic Multifunction Adaptable

Reconfigurable Test Environment)

offers parametric and functional,

DC to 40 GHz, configurable high

throughput testing at the lowest

possible cost.  By combining the

best-in-class throughput and

measurement components

available on the market today (i.e.

PXI, cPCI, LXI, object-oriented

open software architecture),

SMARTˆETM gives you

obsolescence resistance and

highly competitive cost-of-test for

all your needs.  When combined

with Aeroflex's worldwide fast

response global support,

SMART^ETM is the only fully

supported and customizable

system-level synthetic test

solution!

Let the Synthetic Test experts at

Aeroflex show you how to solve

your RF/microwave and mixed-

signal test needs. 

For a demonstration, data sheets

or more information, call us today

at +1 703 629 0331 or 

e-mail us at: 

SMARTE-Synthetic-Test@aeroflex.com

www.aeroflex.com/smartemj0410

Aeroflex’s              is your only 
complete RF/microwave Hybrid

Synthetic Test Solution

www.aeroflex.com
Visit http://mwj.hotims.com/28488-7 • See us at MTT-S Booth 1310

mailto:SMARTE-Synthetic-Test@aeroflex.com
http://www.aeroflex.com/smartemj0410
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access points, 
routers and 
gateways. Tar-
geting the grow-
ing multiple- 
in-multiple-out 
(MIMO) config-

urations on 802.11n customer premise equip-
ment (CPE), the SKY65165 (for 2.4 GHz) and 
the SKY65168 (for 5 GHz) are small form factor, 
high efficiency, mid-power PAs that are opti-
mized for multiple-transmit-channel applica-
tions. 
Skyworks Solutions Inc.,  
Woburn, MA (781) 376-3000,  
www.skyworksinc.com.
Booth 3110 RS 287

Microwave Coax Contacts
Southwest Mi-
crowave’s SSBP 
microwave coax 
contacts are 
now offered in 

sizes 8, 12, 16 and 20. SSBP contacts fit in stan-
dard non-coax contact cavities in off-the-shelf 
circular MIL-DTL-38999 series I, II and IV, D-
Sub under MIL-PRF-24308, and slightly cus-
tomized Micro-D under MIL-DTL-83513. Dif-
ferent SSBP contact sizes and non-coax contacts 
can now all be placed in the same connector. This 
allows the engineer to take advantage of RF/mi-
crowave performance, packaging miniaturiza-
tion/flexibility, systemic cost savings and im-
proved reliability by just doing one connection.
Southwest Microwave Inc.,  
Tempe, AZ (480) 783-0201,  
www.southwestmicrowave.com.
Booth 1136  RS 288

VNA Calibration Kits
The portfolio of 
SPINNER cov-
ers two product 
lines of calibra-
tion kits for the 
calibration of 
network analyz-
ers with one  
or more ports.

Standard calibration kits feature an extreme 
high precision and are available for connector 
sizes 1.85 mm to 7-16. Compact calibration kits 
combines all standards needed in one handy 
unit, characterized by excellent handling due to 
ergonomic arrangement of the components, as 
well as small size and low weight. Available ver-
sions: 3-in-1 / 4-in-1 – 3.5mm, N, 7-16.
SPINNER GmbH,  
Munich, Germany +49 89 12601-0,  
www.spinner-group.com.
Booth 512 RS 289

RF Heating Sensors
This line of mi-
crowave heater 
sensor chips uti-
lize platinum on 
alumina and oxi-
dized silicon. 
These new heat-

er/sensors can be utilized in a host of applica-
tions in areas from microelectronics to biomed-
ical engineering. Potential applications include 
determination of thermal resistance of IC chips, 
variable optical attenuation of arrayed wave-
guide gratings, and thermal management in 
miniature chambers (mini-cell arrays). Avail-

window management approach), functionality 
(handling, visualization) and features (network 
distributed optimization, multiport analysis, 
multi-threaded postprocessing). SEMCAD-X is 
defining new standards to solve real RF and 
MW engineering problems. 
Schmid & Partner Engineering AG, 
Zurich, Switzerland +41 44 245 9700, 
www.semcad.com.
Booth 533 RS 285

Power Amplifiers
VENDORVIEWV

Skyworks Solutions Inc. introduced two new 
high performance wireless local area network 
(WLAN) power amplifiers (PA) that comple-
ment the company’s current solutions for  

FDTD Simulation Platform
Named after 
one of the  
most impressive 
mountains in 
Switzerland, the 
FDTD simula-
tion platform 
SEMCAD-X of-
fers extended 
usability (novel 

NEW WAVES

See us at MTT-S Booth 3300
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Typical Phase Noise Output
Frequency Output Power

Model Range Type 10 100 1K 10K 100K 1M Frequency (dBm, Min.)

XTO-05 5-130 MHz Ovenized Crystal -95 -120 -140 -155 -160 - 100 MHz 11
PLD 30-130 MHz P.L. Crystal -95 -115 -140 -155 -155 - 100 MHz 13
PLD-1C 130-1000 MHz P.L. Mult. Crystal -80 -100 -120 -130 -135 - 560 MHz 13
BCO .100-16.5 GHz P.L. Single Loop -65 -75 -80 -90 -115 - 16.35 GHz 13
VFS 1-14 GHz Multiple Freq. Dual Loop -60 -75 -110 -115 -115 - 12.5 GHz 13
DLCRO .8-26 GHz P.L. CRO Dual Loop -60 -85 -110 -115 -115 -138 10 GHz 13
PLDRO 2-40 GHz P.L. DRO Single/Dual -60 -80 -110 -115 -120 -145 10 GHz 13
CP .8-3.2 GHz P.L. CRO Single Loop -80 -110 -120 -130 -130 -140 2 GHz 13
CPM 4-15 GHz P.L. Mult. Single Loop -60 -90 -105 -110 -115 -130 12 GHz 13
ETCO .1-24 GHz Voltage Tuned CRO - - -70 -100 -120 -130 2-4 GHz* 13
* Octave band.

Visit http://mwj.hotims.com/28488-142 • See us at MTT-S Booth 3117

http://mwj.hotims.com/28488-142
mailto:components@miteg.com
http://www.miteg.com


270  MICROWAVE JOURNAL  APRIL 2010See us at MTT-S Booth 3300

The information you need, from the 
technology leaders you trust.

Solutions for Characterizing Complex and Multi-
Stage Circuits—Using Arbitrary Load Impedance 
X-parameters to Optimize Non-50-ohm Measure-
ments
White Paper, Agilent Technologies

High Power Amplifier Measurements using 
Agilent’s NVNA
White Paper, Agilent Technologies

RF Amplifier Output Voltage, Current Power and 
Impedance Relationship
Jason Smith, Applications Engineering Manager &  
Pat Malloy, Sr. Applications Engineer, AR Worldwide

VSS and TestWave Software Integrate Measure-
ment Data into the Design Process
Joel Kirshman, AWR Corporation

Check out these new online Technical Papers featured 
on the home page of  Microwave Journal and the 
MWJ white paper archive in our new Technical 
Library (www.mwjournal.com/resources)

able with two design options, the TM365 with two thermal sensors in 
close proximity to the heater for extremely stringent temperature control, 
and the TM364 single sensor design with moderate temperature control. 
Both designs with operating temperatures up to 250°C. The self-heating 
of the sensors is below 4 mW/°C.
State of the Art Inc.,  
State College, PA 
(800) 458-3401,  
www.resistor.com.
Booth 900  RS 309

Solid-state Power Amplifier
The SM002052-50LD is a 100 W, 20 to 
520 MHz solid-state power amplifier 
(SSPA) designed for various wideband 
and UHF radio applications. The unit op-
erates from 20 to 520 MHz with a P1dB of 
+50 dBm. Small-signal gain is 50 dB with 
a flatness of ±1.0 dB across the band. 

Standard features include VSWR, thermal, and RF input protection and 
voltage variable attenuator gain control. This unit is designed to meet 
most MIL-STD-810G test methods. In module form, the unit measures 
6.0" × 2.5" × 1.5". 
Stealth Microwave,  
Ewing, NJ 
(609) 538-8586,  
www.stealthmicrowave.com. 
Booth 1340   RS 290

Voltage-controlled Oscillators
VENDORVIEWV

The DXO400800-3 and the DXO400800-
5 are tiny 0.3" × 0.3" × 0.08" packaged oc-
tave tuning voltage-controlled oscillators. 
These VCOs are designed for +3 and +5 V 
supplies and cover the frequency band of 
4 to 8 GHz, with ultra-low power con-
sumption of less than 100 mW and fast 
tuning for agile synthesizer applications. 
These VCOs are based on Synergy’s pro-

prietary patented technology and patents pending, which enhances band-
width, reduces phase noise and improves immunity to vibration. These 
value packed VCOs are ideal replacements for YIG oscillators, improving 
on agility, and huge reduction in size and power consumption. Similarly, 
other tiny DCO and DXO series models will be presented with frequency 
generation capabilities of up to 13 GHz.
Synergy Microwave Corp.,  
Paterson, NJ 
(973) 881-8800,  
www.synergymwave.com. 
Booth 1400, 1500  RS 291

Low Loss Core
The TSM-DS is a dimensionally stable low loss laminate that offers low 
Df of 0.0010 at 10 GHz while providing better dimensional stability than 
epoxy. TSM-DS is a ceramic-filled reinforced material with low fiberglass 
content (~5 percent) that assures consistency and predictability in  

fabricating large format, high layer count 
PWBs. For microwave applications, the 
low x, y and z CTE values assure that criti-
cal spacing between traces in filters and 
couplers have low movement with tem-
perature. TSM-DS can be used with low 
profile copper foils yielding a clear copper 

edge between coupled lines. TSM-DS has a temperature stable Dk ± 0.35 
percent (-30° to 120°C) and is compatible with resistor foils. 
Taconic Advanced Dielectric Division,  
Petersburgh, NY 
(518) 658-3202,  
www.taconic-add.com.
Booth 2419  RS 292 
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Newsletters Military Microwave Executive Interviews Show Coverage
 Supplement 

White Papers Cables & Connectors Expert Advice Webinars
 Supplement 

CTIA Pavilion The Magazine The Website European Microwave
   Week 

      Blogs Mobile Communications China Website Vendor View
 Supplement  Storefronts 

NEWSLetters

Join the leading suppliers of high 
frequency electronics solutions in The 

RF/Microwave Zone at CTIA. MWJ 
organizes a complementary array of 

RF and microwave companies in this 
technology pavilion to provide one-

stop-shopping for potential buyers at 
this global event.

Your ad in Microwave Journal reaches 
50,000 qualified design engineers 
and engineering managers in the 

publication that RF and microwave 
professionals rate as the number one 

magazine in its field. More companies 
advertise in MWJ than in any 

competing publication because they 
know that MWJ delivers.   

Reach more than 60,000 registered 
users with your message on the 
“Home Page of the RF/Microwave 
Industry”. The website combines the 
editorial content from the magazine 
with unique engineering tools and 
resources and provides an array 
of lead generating advertising/
sponsorship opportunities.

Exhibit at the largest RF/Microwave 
trade show in Europe and showcase 
your company’s products to this global 
audience. The Symposium boasts four 
conferences and various workshops and 
courses by leading experts to attract 
highly qualified delegates.

Industry experts share their insights 
and knowledge in this regular feature 
to the MWJ website. Interaction with 
members of the community creates a 
blog environment providing perspectives 
on different market segments. 

Are you interested in receiving over 
1,000 quality leads from a single webinar 
sponsorship? Our webinar series with 
partners Besser Associates and Strategy 
Analytics do just that, while also 
presenting your company’s message to 
this global audience. 

MWJ editors speak with industry 
executives to gain insight to their 
company’s current activities and long-
term objectives. This monthly feature is 
archived in the Resources section of the 
MWJ website.

Online Show Dailies and Newsletters 
provide in-depth coverage of the 
EuMW and IMS events and excellent 
opportunities for exhibitors to deliver their 
message to attendees of the industry’s 
two biggest industry trade shows. 

These featured storefronts in the Buyer’s 
Guide section of the MWJ website 
provide a portal for your company’s news, 
products, MWJ articles, white papers and 
downloads. Vendor View companies get 
their products featured in the Microwave 
ADVISOR and the RFIQ tool generates 
instant leads to your marketing group.        

MWJ is pleased to announce the debut 
of our China website, designed to meet 
the needs of the rapidly growing Asian 
RF and microwave market. This website 
provides the opportunity for your 
company to target this important market 
through banner ads and sponsorships.

Deliver your company’s technical 
expertise to a targeted audience of 

thousands of design engineers looking 
for solutions to design and development 

challenges. Position your company as 
a thought leader and innovator and 

generate high quality sales leads.

Leading suppliers of cables, connectors 
and related components love this 

supplement for its targeted content 
and bonus distribution at CTIA and 

IMS. Your ad reaches engineers 
looking for the latest developments in 

transmission-line technology.

MWJ delivers the weekly Microwave 
FLASH and Microwave ADVISOR and 

the monthly MicroView to targeted 
audiences of opt-in subscribers. 

Your sponsorship of these popular 
newsletters provides exposure to more 

than 40,000 readers and is a proven 
lead generating tool.

If your company sells into the defense 
sector, you won’t want to miss this 

annual publication. Always our 
most popular print supplement with 

advertisers, this piece features the 
latest developments in component and 

sub-system architecture and delivers 
bonus distribution to the EuMW and 

MILCOM events.

Be the expert! Sponsored blogs are 
hosted on the mwjournal.com home 
page and position your company as 
a technical resource for the industry. 

Blogs are promoted in the weekly 
Microwave FLASH newsletter and in 

the magazine.

This annual publication focuses 
on the rapidly evolving wireless 

communications market with cutting-
edge content from industry experts. 

Bonus distribution at the Mobile World 
Congress provides exposure to this 

enormous audience of 
potential buyers.

Pick up your Show Issue at Booth 3300www.mwjournal.com

http://mwjournal.com
http://www.mwjournal.com
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Highly Flexible Assemblies

Applications requiring low resistance to flexure, 
low weight, continual movement or having tight 
space constraints will benefit from design-in of 
Teledyne Storm’s new FlexFitTM cable assem-
blies. With its stranded center conductor, Flex-
Fit cables offer ultra flexibility (> 500,000 flex-
ures) while maintaining electrical and physical 
stability. This offers the advantages of no move-
ment-related performance degradation, low re-
sistance to movement and increased perfor-
mance life. In addition, the cable’s small size 
(0.052"/1.32 mm OD) satisfies weight and space 
constraints that can impact ease of installation. 
Teledyne Storm Products,  
Woodridge, IL (630) 754-3300,  
www.teledynestorm.com.
Booth 2813 RS 294

USB Controlled RF Switch

Telemakus LLC introduces the TES6000-
30 ,  laboratory-quality, RF SPDT switch with 
30 dB isolation and < 2 dB insertion loss. The 
switch is fully terminated at all ports with a re-
turn loss better than 20 dB at 4 GHz. The RF 
connectors are SMA, with the common port 
male and ports 1 and 2 female allowing for easy 
interconnection. The DC/control connector is 
USB type A allowing direct connection to a PC 
or via a USB extender cable. The device also has 
0.5 GB of flash memory containing all the in-
stallation files, data sheet and test results. The 
windows-based user interface allows simple 
control of the switch configuration including 
both ports isolated. The unit can also be used 
with common ATE software. Multiple switches 
can be used allowing complex switch matrices 
to be built. 
RFMW Ltd.,  
San Jose, CA  
(877) 367-7369,  
www.rfmw.com/telemakus.
Booth 1331 RS 295

Tube-based Broadband MPM

With the new MPM operating over 18 to 40 
GHz frequency band, Thales is now able to pro-
pose the full band, 6 to 40 GHz, for ECM ap-

and limiting amplifiers, VCOs, frequency mix-
ers, doublers and IQ modulators, detectors, and 
integrated assemblies.
Teledyne Cougar,  
Sunnyvale, CA (408) 522-3838,  
www.cougarcorp.com.
Booth 1324 RS 310

2 to 20 GHz Triple-balanced Mixer
Teledyne Cougar’s triple balanced mixer model 
MMP20281 covers 2 to 20 GHz, with an IF fre-
quency range of 5 MHz to 6 GHz. Nominal LO 
drive is +13.0 dBm producing +18 dBm third-
order intercept. Typical SSB conversion loss is 
7.0 dB. LO to RF isolation is 25 dB typical and 
LO to IF isolation is 20 dB typical. The 
MMP20281 operates from -55° to +85°C and is 
available in the Cougar MixerPak. Cougar of-
fers a complete line of RF and microwave com-
ponents, including amplifiers, gain control 

ideas@work
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Exhibit at Europe's Premier
Microwave, RF, Wireless and

Radar Event
European Microwave Week 2010 will provide:

• 7,500 sqm of gross exhibition space •
• 5,000 key visitors from around the globe •

• 1,700 - 2,000 conference delegates •
• In excess of 250 exhibitors •

Running alongside the exhibition are 4 separate, but
complementary conferences plus workshops and short courses.

Interested in exhibiting? Book online NOW!

www.eumweek.com
For further information please contact:

The 40th European Microwave Conference

R

Supported by:

European Microwave

Official Publication:

Organised by:

Co-sponsored by:

Richard Vaughan
Horizon House Publications Ltd.

16 Sussex Street
London SW1V 4RW, UK

E:rvaughan@horizonhouse.co.uk
Tel: +44 20 7596 8742
Fax: +44 20 7596 8749

Kristen Anderson
Horizon House Publications Inc.

685 Canton Street
Norwood, MA 02062, USA

E:kanderson@mwjournal.com
Tel: +1 781 769 9750
Fax: +1 781 769 5037

The 7th European Radar Conference
The 3rd European Wireless

Technology Conference
The 5th European Microwave
Integrated Circuits Conference

Endorsed by:

Visit http://mwj.hotims.com/28488-XX or
use RS# XX at www.mwjournal.com/info

See us at MTT-S Booth 3304
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and phase noise performance of -150 dBc/Hz 
at 1 MHz offset. Software defined features en-
able 10 microsecond tuning and a choice of 
USB, I2C, parallel and serial interfaces. Avail-
able with operation on internal or external fre-
quency references sources and multiple signal 
outputs. 
VIDA Products,  
Santa Rosa, CA  
(707) 541-7000,  
www.vidaproducts.com.
Booth 2319  RS 298

Single-octave Band Power Divider

XMA Corp. announced its first power divider 
created with Omni Spectra® technology. The 
OS2091-6201-00 is a 1 to 2 GHz, 5 W, single-
octave band power divider. This circuit features 
a ceramic substrate using Microstrip Thin Film 
design and includes 5 W of input power, low in-
sertion loss and VSWR as well as high isolation 
between output ports. The –CYRO version is 
capable of use down to cryogenic temperatures 
approaching 0 Kelvin. XMA provides both stan-
dard and custom built power dividers for mili-
tary and aerospace applications.
XMA Corp.,  
Manchester, NH 
(603) 222-2256,  
www.xmacorp.com.
Booth 2642 RS 299

Fixed Frequency Synthesizer

The SFS13500Z-LF is a single frequency sig-
nal source that is pre-programmed to operate 
at 13.5 GHz. This fixed frequency PLL has a 
typical phase noise of -80 dBc/Hz at 10 kHz 
offset with a reference spur suppression of -65 
dBc. It is designed to operate over the tem-
perature range of -40° to +85°C while deliver-
ing 0 dBm of output power into a 50 ohm load 
and is available in a package measuring 
1" × 1" × 0.22". 
Z-Communications Inc.,  
San Diego, CA 
(858) 621-2700,  
www.zcomm.com.
Booth 2812 RS 305

plication. Thales offers complete power trans-
mitter subsystems to meet the needs of today’s 
armed forces and defense system manufactur-
ers. The company’s equipment is primarily used 
in radars, electronic countermeasures and data 
links. The products cover a wide range of fre-
quencies from C-band to EHF band and meets 
military environment standards.
Thales Electron Devices,  
Velizy-Villacoublay, France  
+33 (0) 1 30 70 36 40,  
www.thalesgroup.com.
Booth 1636 RS 296

RF Lightning Protection

Times Microwave has introduced Times-Pro-
tectTM line of innovative RF lightning protec-
tion products. These unique surge protection 
devices address applications throughout the en-
tire useful RF frequency range from DC with 
capability up to and including 6 GHz. Among 
the most noteworthy features available in the 
new Times-Protect™ line of RF lightning pro-
tection products: new DC blocking technology; 
unmatched passive intermodulation (PIM) per-
formance; exceptional longevity; excellent 
multi-strike performance; outstanding S-pa-
rameters over the operating frequency band; 
superior surge performance; weatherization to 
IP67 standard; available bi-directional designs; 
and available DC Pass capability.
Times Microwave Systems,  
Wallingford, CT  
(203) 949-8400,  
www.timesmicrowave.com.
Booth 2717 RS 297

YIG-based Frequency Synthesizer

The V10WTS YIG-based frequency synthesiz-
er, with the V10 oscillator, meet the demand-
ing requirements of portable test equipment, 
high data-rate digital radios, satellite commu-
nications systems, fast switching radar and sen-
sor systems. Supplied in VIDA’s proven Ham-
merhead package, these synthesizers are 
tunable over 8 to 21 GHz with total power con-
sumption of under 5 W from the 5 V supply 

NEW WAVES

These Voltage Controlled Oscil-
lators offer exceptionally low 
Phase Noise in the industry 
Standard one 
half inch square 
package. Mod-
el MCR1270-
1290MC with 
an Input Volt-
age of +5.0V, 
Tuning Voltage of 0.5V to 4.5V 
and a Frequency Range of 1270-
1290MHz is rated -122dBc @ 
10khz offset. Many other cata-
log models are available and  
custom designs can be supplied 
with no NRE

New Modco MCR Series 
Ceramic Resonator VCO

www.modcoinc.com

RS 4

RS 49

MICRO-ADS
Visit http://mwj.hotims.

com/28488-(RS#)

RS 143
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http://www.thalesgroup.com
http://www.timesmicrowave.com
http://www.xmacorp.com
http://www.zcomm.com
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RS 95

RS 165

RS 164

RS 171

MICRO-ADS
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Modco announces its MCS Series CRO’s. 
Low Vcc of 3.3V and current consump-
tion of 13ma and makes it ideal for battery 
powered applications. Model Number 
MCS1400-1470CR tunes 1400-1470MHz 
with a Vt of 0.3-2.7V It provides 0dBm 
output power. Phase Noise is -110dBc @ 
10kHz Pushing is 0.2MHz per volt and Pull-
ing is 0.9MHz. Many models are available. 

 www.modcoinc.com

Miniature 0.3 inch square CRO
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New!

Discrete Oscillator Design: Linear, 
Nonlinear, Transient, and Noise Domains
Randall W. Rhea

Oscillators are an essential part of all spread spectrum, RF, and wireless  
systems, and today’s engineers in the field need to have a firm grasp on how 
they are designed. Presenting an easy-to-understand, unified view of the subject, 
this authoritative resource covers: 

   Practical design of high-frequency oscillators with lumped, distributed, 
dielectric and piezoelectric resonators;

   Important linear, nonlinear harmonic balance, transient and noise analysis 
techniques;

   How to create unique designs that elegantly match your specification needs. 

Hardcover • 464 pp. 2010 • ISBN: 978-1-60807-047-3 • $139/£69

LATEST 
FROM EXPERT 

RANDALL RHEA!

Order at www.artechhouse.com or contact the office nearest you: US  FAX  Purchase orders and credit card orders to 1-781-769-6334   
PHONE  Toll-Free 1-800-225-9977, ext. 4030 or 1-781-769-9750 E-MAIL artech@artechhouse.com  UK  FAX Purchase orders and credit card orders 24 hours 
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THE BOOK END

This newly revised edition of the 
classic Artech House book, Micro-
wave Radio Transmission Design, 

provides a current, comprehensive treat-
ment of the subject with a focus on ap-
plying practical knowledge to real-world 
networks. The second edition includes 
important updates, including discussions 
on backhaul capacity limitations, ethernet 
over radio and details on the latest cellu-
lar radio standards (2.5G, 3G and 4G). It 
also covers recent changes in spectrum 
management, including the availability 
of unlicensed bands and new millimeter-
wave band frequencies between 70 and 
90 GHz. Additionally, there are more 
details on the fundamentals of antennas, 
especially at VHF/UHF levels.

The author notes that the backhaul 
bottleneck is a major strategic issue for 

mobile radio networks plus frequency 
planning for radio networks, digital ra-
dio equipment characteristics, and fad-
ing in radio systems.

Microwave Radio Transmission 
Design utilizes materials from many 
different industry companies and or-
ganizations to update the second edi-
tion, which makes it a practical guide. 
Using practical case studies, the book 
provides proven advice that helps save 
time and money when developing new 
networks, and reduces the risk of en-
countering problems during design 
and planning.

operators. Yet, despite 70 to 80 percent 
of the backhaul in the access network 
being carried over microwave, little at-
tention is given to the solutions available 
with this technology. It is his view that 
this is a result of a mix of viewpoints: 
Some think the technology is mature 
and therefore the design is trivial; oth-
ers view it as digital microwave systems 
and forget that the RF carrier is analog 
so it is affected by varying atmospheric 
conditions. He believes that we need to 
go back to the basics to master our un-
derstanding and use the latest technolo-
gies to design more capable systems to 
address the capacity issues.

This book is written in an easy-to-un-
derstand style and the author provides 
practical guidelines based on hands-
on experience. It covers link planning, 
reliability standards, transport tech-
nologies, radio equipment, microwave 
propagation, antenna considerations, 
frequency planning and link design as 
the main chapter subjects. It also ad-
dresses designing and planning SDH/
SONET broadband networks, wireless 
local loop networks and backhaul for 

Microwave 
Radio 
Transmission 
Design Guide, 
Second Edition

Trevor Manning

To order this book, contact:
Artech House 

685 Canton St., Norwood, MA 02062 
(781) 769-9750 ext. 4030; 

or 
16 Sussex St., London SW1V 4RW, UK 

+44 (0) 20 7596-8750

280 pages; $109, £68
ISBN: 978-1-59693-457-3

Visit http://mwj.hotims.com/28488-31 • See us at MTT-S Booth 3302

http://www.ArtechHouse.com
http://www.artechhouse.com
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For your leading-edge synthesizers, local oscillators, and Satellite up/down converters, Mini-Circuits 
offers a large selection of broadband doublers, triplers, quadruplers, and x12 frequency multipliers. 

Now generate output frequencies from 100 kHz to 20 GHz with excellent suppression of fundamental frequency 
and undesired harmonics, as well as spurious. All featuring low conversion loss and designed into a wide 
array of, off-the-shelf, rugged coaxial, and surface mount packages to meet your requirements. 

Visit our website to choose and view comprehensive performance curves, data sheets, pcb layouts, 
and environmental specifications. And you can even order direct from our web store and have a unit 
in your hands as early as tomorrow!     
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Now!
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Hittite Microwave Corporation has carefully reviewed the product specifi cation information herein and it is believed to be accurate and reliable. However, no responsibility is 
assumed for inaccuracies or errors.  Use of this information and/or any of our products does not convey to the user any patent rights or licenses. Hittite products are designed 
to be used only within the electrical and environmental limits published in their respective data sheets or custom quoted specifi cations. Hittite does not authorize the use of 
any of its products beyond the current published data sheet limits.  Such use beyond the currently published electrical and/or environmental data sheet limits voids all Hittite 
warranties. Hittite reserves the right to change component circuitry, specifi cations or other information at any time without prior notice. Hittite products are not authorized 
for use as critical components in life support devices or systems without the express written approval of Hittite Microwave Corporation.  Life support devices or systems are 
devices or systems which (A) are intended for surgical implant into the body or (B) support or sustain life, and whose failure to perform, when properly used in accordance 
with instructions for use provided on the labeling, can be reasonably expected to result in a signifi cant injury to the user.

© 2010 Hittite Microwave Corporation, All Rights Reserved.

INTRODUCING THE APRIL 2010 SELECTION GUIDE!INTRODUCING THE APRIL 2010 SELECTION GUIDE!
Hittite Microwave Corporation is pleased to introduce our April 2010 Product Selection Guide 
summarizing over 825 products including 35 new products and 2 new product lines; Broadband 
Time Delays and Tunable Filters. This selection guide organizes Hittite’s portfolio by product 
line as well as by market applications. Full specifi cations for each product are available at 
www.hittite.com. Click on “My Subscription” to receive the latest product releases.
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WHAT WE DO

Hittite Microwave is an innovative designer and manufacturer 
of analog and mixed-signal ICs, modules, subsystems  and 
instrumentation for digital, RF, microwave and millimeterwave 
applications covering DC to 110 GHz. Our RFIC/MMIC products 
are developed using state-of-the-art GaAs, GaN, InGaP/GaAs, 
InP, SOI, SiGe, CMOS and BiCMOS semiconductor processes 
utilizing MESFET, HEMT, pHEMT, mHEMT, HBT and PIN devices. 
We offer over 825 products across 26 product lines

We design and supply custom ICs, modules, subsystems 
and instrumentation, combining multiple functions for specifi c 
requirements. We select the most appropriate semiconductor 
and package technologies, uniquely balancing digital and analog 
integration techniques.

Our custom and standard products support a wide range of wireless / 
wired communications & radar applications for the following markets:

HMC is ISO 9001:2000 and AS9100 B certifi ed. Every component is 
backed by every Hittite employee and subcontractor’s commitment 
to total quality, thus providing our customers with products that 
meet or exceed all requirements, are delivered on-time and function 
reliably throughout their useful life.
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CUSTOMER SUPPORT

HOW TO BUY:
Hittite Microwave Corporation offers many convenient ways to order 
products and/or receive pricing and delivery information. Our order 
entry/MRP system assures customer sample requests and orders will 
be entered quickly, tracked easily, and completed accurately on-time.

Direct Sales

  • HMC Field Sales Offices:

You may contact our corporate or fi eld sales offices listed on the 
back cover for assistance in purchasing Hittite products.

  • Purchase On-line:  www.hittite.com

With Hittite Microwave’s E-Commerce capability customers can 
enjoy the convenience of on-line ordering via a secure shopping cart 
interface.  Products can be purchased using either a MasterCard, 
Visa, American Express or JCB card. Orders are confi rmed within 
one business day with delivery information. Orders ship within 2 
business days of confi rmation, based on availability.

  • Purchase Orders via HMC Corporate Sales:

You may contact Hittite Microwave directly at (978) 250-3343. 
Purchase orders can be faxed to (978) 250-3373 or sent via email 
to sales@hittite.com. There is a minimum purchase order value of 
$500.00 (U.S. Dollars).

Worldwide Network of Sales Representatives

You may purchase our products through our network of manufacturer 
representatives. 

• European customers may also purchase products in Euros (€) 

   directly from Hittite Microwave Deutschland GmbH. 

• Japanese customers may also purchase products in Yen (¥) 

   directly from Hittite KK - Japan.

OUR QUALITY POLICY:
Hittite Microwave Corporation is Committed to:

• Being a supplier of products of the highest quality.

• Advancing state-of-the-art technology to support our products.

• Enhancing our competitive position with superior products.

Hittite’s Quality Policy Recognizes

Responsibilities for Every Individual to:

• Take the initiative to promote quality.

• Create an environment where the highest quality standards are maintained.

• Participate in continuous improvement practices.

QUALITY & PRODUCT SUPPORT:
The Quality & Product Support Section of Our Web Site Includes:

• Quality Assurance - Product manufacturing,
 qualifi cation & screening fl ows. 

• Product Reliability

• Qualifi cation Test Reports 

Product Application Support

• Application Engineering Support 

• Application Notes 

• Mixer Spur Chart Calculator & PLL Phase Noise Calculator

• Package & Layout Drawings -
 Product outline, PCB land pattern and tape & reel drawings. 

• Product Cross Reference -
 Thousands of ICs cross-referenced to HMC products. 

• Published Papers 

• S-Parameter Files

Data Sheets

• Complete product data sheets can be found on our web site.
HMC i ISO 9001 2000 d AS9100 B tifi d E t

Automotive

Telematics & Sensors

Broadband

CATV, DBS, WiBro,WiMAX, WLAN, 
Fixed Wireless & UWB

Cellular Infrastructure

GSM, GPRS, CDMA, WCDMA, 
UMTS, TD-SCDMA & 4G/LTE

Fiber Optic

OC-48 to 100G

Microwave & mmWave Communications

Backhaul Radio Links
Multi-Pt Radios & VSAT

Military

C3I, ECM & EW

Space

Payload Electronics

Test & Measurement

Commercial / Industrial 
Sensors & Test Equipment

Amplifi ers Mod / Demodulators

Attenuators Passives

Broadband Time Delays Phase Shifters

Comparators PLLs

Data Converters PLLs w/ Integrated VCOs

DROs Power Conditioning

Filters - Tunable Power Detectors

Freq. Dividers & Detectors Sensors

Freq. Multipliers Signal Generators

High Speed Digital Logic Switches

Limiting Amplifi ers Transimpedance Amplifi ers

Interface VGAs

Mixers VCOs & PLOs

NEW!

http://www.hittite.com
mailto:sales@hittite.com
http://WWW.HITTITE.COM
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APRIL 2010 - 35 NEW PRODUCTS

AMPLIFIERS -  Differential Gain Block & Connectorized Low Phase Noise Amp & PA Modules

Frequency
(GHz)

Function
Gain
(dB)

OIP3
(dBm)

NF
(dB)

P1dB
(dBm)

Bias
Supply

Package
ECCN
Code

Part
Number

5 - 10 Low Noise 20 28 1.7 16 +3.5V @ 80mA Chip EAR99  HMC902

5 - 10 Low Noise 19 28 1.8 16 +3.5V @ 80mA LP3 EAR99  HMC902LP3E

5.6 - 17 Low Noise 19 26 1.6 15 +3.5V @ 80mA Chip EAR99  HMC903

5.6 - 17 Low Noise 18 25 1.7 14 +3.5V @ 80mA LP3 EAR99  HMC903LP3E

DC - 1.0 50 / 75 Ohm Differential Gain Block 16 40 3.5 24 +8V @ 350mA LP4B EAR99  HMC771LP4BE

DC - 10 pHEMT Gain Block 15 26 5 18 +5V @ 65mA LP2 EAR99 HMC788LP2E

DC - 22 Power Amplifi er, 1 Watt 14 40 2.5 28 +11V @ 400mA Chip 3A001.b.2.c  HMC797

0.2 - 25 Power Amplifi er, 1/2 Watt 13 38 3 27 +11V @ 365mA Chip 3A001.b.2.c  HMC907

AMPLIFIERS - Low Phase Noise Modules

Frequency
(GHz)

Function
Gain / NF

(dB)
OIP3
(dBm)

Phase Noise 
(dBc/Hz)

P1dB / Psat
(dBm)

Bias
Supply

Package / 
Connector

ECCN
Code

Part 
Number

4 - 8 Low Phase Noise 9 / 6 33 -180 22 / 25 +7V @ 300mA C-16 / SMA EAR99  HMC-C079

ATTENUATORS - Digital

Frequency
(GHz)

Function
Insertion
Loss (dB)

Attenuation
Range (dB)

IIP3
(dBm)

Control
Input (Vdc)

Package
ECCN
Code

Part
Number

DC - 10 1-Bit Digital 2 10 54 0 / +3 to +5V LP3 EAR99  HMC800LP3E

DC - 10 1-Bit Digital 1.5 15 53 0 / +3 to +5V LP3 EAR99  HMC801LP3E

DC - 10 1-Bit Digital 2.5 20 53 0 / +3 to +5V LP3 EAR99  HMC802LP3E

BROADBAND TIME DELAYS - New Product Line!

Data / Clock 
Rate 

(Gbps/GHz)
Function

Rise / Fall
(ps)

Deterministic
Jitter (ps)

Differential 
Output Voltage 
Swing (Vp-p)

DC Power
Consumption

(mW)

Vee Power
Supply 
(Vdc)

Package
ECCN
Code

Part
Number

28 Time Delay 14 / 16 11 0.1 - 0.8 1450 +3.3 LC4B 3A001.a.11.b  HMC910LC4B

COMPARATORS - Window

Analog Input 
B/W (GHz) / Clock 

Rate (Gbps)
Function

Deterministic  
Jitter (ps)

Propagation 
Delay (ps)

Output 
Voltage Swing

(Vdc)

DC Power 
Consumption 

(mW)

Vcco / Vterm *
 Power Supply

(Vdc)
Package

ECCN
Code

Part
Number

10 Window Comparator 2 88 0.4 240 +2 / 0 LC3C 3A001.a.11.b  HMC974LC3C

* Note that Vee = -3.0V & Vcci = +3.3V

FILTERS - Tunable (Band Pass & Low Pass) - New Product Line!

Band Pass

Freq. 
Range (GHz)

Function
Return 

Loss (dB)

3 dB
Bandwidth 

(%)

Low Side Rejection 
Frequency

(Rej. >20 dB)

High Side Rejection 
Frequency

(Rej. >20 dB)

Tuning 
Response (ns)

Package
ECCN
Code

Part
Number

1 - 2 Band Pass 10 11 0.8 x Fcenter 1.2 x Fcenter 200 LP5 EAR99  HMC890LP5E

2 - 3.9 Band Pass 10 9 0.9 x Fcenter 1.15 x Fcenter 200 LP5 EAR99  HMC891LP5E

Low Pass

Freq. 
Range (GHz)

Function
Return Loss 

(dB)
Cutoff Frequency 

Range (GHz)
Stopband Frequency

(Rej. >20 dB)
Tuning 

Response (ns)
Package

ECCN
Code

Part
Number

DC - 4.0 Low Pass 10 2.2 - 4.0 1.25 x Fcutoff 150 LP5 EAR99  HMC881LP5E

DC - 7.6 Low Pass 10 4.5 - 7.6 1.23 x Fcutoff 150 LP5 EAR99  HMC882LP5E

FREQUENCY DIVIDERS 
Input 

Frequency (GHz)
Function

Input
Power (dBm)

Output
Power (dBm)

100 kHz SSB Phase 
Noise (dBc/Hz)

Bias
Supply

Package
ECCN
Code

Part
Number 

0.4 - 6 Programmable Divider (N = 1 to 6) 0 to +9 +5 -156 +3.3V @ 100mA LP3 3A001.a.11.b  HMC905LP3E

HIGH SPEED DIGITAL LOGIC
Data / Clock 

Rate 
(Gbps/GHz)

Function
Rise / Fall

(ps)
Deterministic

Jitter (ps)

Differential 
Output Voltage 
Swing (Vp-p)

DC Power
Consumption

(mW)

Vee Power
Supply 
(Vdc)

Package
ECCN
Code

Part
Number

13 / 13
Fast Rise Time

1:2 Fanout Buffer*
19 / 18 2 0.6 - 1.1 300 -3.3 LP3 3A001.a.11.b  HMC720LP3E

50 1:2 Fanout Buffer* 11 / 11 3 0.4 - 1.2 465 -3.3 LC4B 3A001.a.11.b  HMC842LC4B

13 / 13
Fast Rise Time

AND / NAND / OR / NOR*
19 / 18 2 0.6 - 1.1 230 -3.3 LP3 3A001.a.11.b  HMC722LP3E

45 AND / NAND / OR / NOR* 10 / 10 2 0.2 - 0.85 500 -3.3 LC4B 3A001.a.11.b  HMC843LC4B

13 / 13
Fast Rise Time

D-Type Flip-Flop*
19 / 17 2 0.7 - 1.3 260 -3.3 LP3 3A001.a.11.b  HMC723LP3E

43 D-Type Flip-Flop* 12 / 12 2 0.2 - 0.85 630 -3.3 LC4B 3A001.a.11.b  HMC841LC4B

13 / 13
Fast Rise Time
XOR / XNOR*

19 / 18 2 0.6 - 1.1 230 -3.3 LP3 3A001.a.11.b  HMC721LP3E

* With Programmable Output Voltage
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APRIL 2010 - 35 NEW PRODUCTS
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I/Q DOWNCONVERTER / RECEIVERS
RF / LO

Frequency (GHz)
Function

IF Frequency
(GHz)

Conversion
Gain (dB)

Noise 
Figure (dB)

Image
Rejection (dB)

IIP3
(dBm)

Package
ECCN
Code

Part
Number

9 - 12 I/Q Downconverter / Receiver DC - 3.5 11 2.2 25 2 LC5 EAR99   HMC908LC5

17 - 21 I/Q Downconverter / Receiver DC - 3.3 11 2.2 21 2 LC5 EAR99   HMC904LC5

MIXERS -  Double Balanced & Sub-Harmonic Mixers

RF Frequency
(GHz)

Function
IF Frequency

(GHz)
Conversion
Gain (dB)

LO / RF
Isolation (dB)

IIP3
(dBm)

Package
ECCN
Code

Part
Number

3 - 10 +17 LO, DBL-BAL Mixer DC - 4 -9 55 23 LC3B EAR99   HMC787LC3B

17.7 - 23.6 Sub-Harmonic, Upconverter DC - 3.5 15 40 13 LC5 EAR99   HMC711LC5

MODULATORS -  Direct Quadrature Modulator with VGA

Input
Freq. (GHz)

Function
OIP3 (dBm) / Carrier 
Suppression (dBc)

Modulation 
Bandwidth (MHz)

Output Noise 
Floor (dBc/Hz)

Bias
Supply

Package
ECCN
Code

Part
Number

0.05 - 2.7 Direct Quadrature with VGA 25 / 50 DC - 440 -159 +5V @ 120mA LP5 3A001.a.11.b   HMC795LP5E

POWER DETECTORS - SDLVA

Frequency
(GHz)

Function
Dynamic

Range (dB)
RSSI Slope

(mV / dB)
RF Threshold 
Level (dBm)

Bias
Supply

Package
ECCN
Code

Part
Number

0.6 - 20 SDLVA* 59 14 -54 +3.3V @ 80mA Chip EAR99   HMC913

2 - 20 SDLVA* w/ Limited RF Output 50 45 -45
+12V @ 370mA

-5V @ 20mA
C-21 / SMA EAR99   HMC-C078

* Successive Detection Log Video Amplifi er

SIGNAL GENERATORS - Precise RF Signal Generation for ATE & Lab Environments

Frequency

(GHz)
Function

Frequency 

Resolution 

(MHz)

Maximum 

Power Output 

(dBm)

100kHz SSB 

Phase Noise 

(dBc/Hz)

Spurious

@ 1 GHz 

(dBc)

Switching Speed 

@ 100 MHz 

 Steps (μs)

Package
ECCN

Code

Part

Number

0.01 - 20
Portable

Signal Generator
0.01

+27 @ 2 GHz
+25 @ 10 GHz

-113 @ 1 GHz
-93 @ 10 GHz

-80 300
Portable / 
Benchtop

EAR99  HMC-T2100B

SWITCHES - SP4T

Frequency
(GHz)

Function
Insertion
Loss (dB)

Isolation
(dB)

 Input
P1dB (dBm)

Control
Input (Vdc)

Package
ECCN
Code

Part
Number

DC - 20 SP4T 2.1 42 23 0 / -5V LC4 EAR99   HMC641LC4

HMC-T2100BHMC-C078HMC913 HMC890LP5E
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NEW & EXPANDED PRODUCT LINES

High Speed Clocked Comparators
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NEW!
NEW!

FeaturesFeatures

  RSPECL, RSCML & RSECL Versions Available

  10 GHz Input Bandwidth

  Low Propagation Delay Clock to Output: 120 ps

  Low Overdrive & Slew Rate Dispersion: 10 ps

  Minimum Pulse Width: 60 ps

  Low Power Dissipation: 130 mW

4 NEW IN-STOCK HIGH SPEED COMPARATORS
Analog Input 

B/W (GHz) / Clock 

Rate (Gpbs)

Function
Deterministic  

Jitter (ps)

Propagation 

Delay (ps)

Output Voltage 

Swing (Vdc)

DC Power 

Consumption 

(mW)

Vcco / Vterm [2]

 Power Supply 

(Vdc)

Package
Part

Number

10 / 20 Clocked Comparator - RSPECL <3 120 0.4 150 +3.3 / +1.3 LC3C HMC874LC3C

10 / 20 Clocked Comparator - RSCML <3 120 0.4 130 0 / 0 LC3C HMC875LC3C

10 / 20 Clocked Comparator - RSECL <3 120 0.4 150 0 / -2.0 LC3C HMC876LC3C

10 / [1] Latched Comparator - RSPECL 2 85 0.4 140  +3.3 / +1.3 LC3C HMC674LC3C

10 / [1] Latched Comparator - RSCML 2 100 0.4 100  0 / 0 LC3C HMC675LC3C

10 / [1] Latched Comparator - RSECL 2 100 0.35 120  0 / -2.0 LC3C HMC676LC3C

10 / - Window Comparator 2 88 0.4 240 +2 / 0 LC3C HMC974LC3C

[1] Note that HMC674/675/676LC3C is a family of Level Latched Comparators
[2] Vee = -3.0V & Vcci = +3.3V

 NEW!

 NEW!

 NEW!

 NEW!

NEW COMPARATOR LINE DELIVERS 20 Gbps WITH 50% LESS POWER CONSUMPTION!

AUTOMATIC TEST EQUIPMENT (ATE)

Hittite’s 20 Gbps / 150 mW Clocked Comparators Reduce Total ATE System Power!

Hittite Microwave offers high speed analog, digital and mixed-signal die & SMT components for medical  
imaging / diagnostics, test and industrial applications.  Hittite specializes in Comparator solutions that offer a 
unique combination of low propagation delay for low input overdrive while minimizing propagation dispersion 
and power dissipation.

ACQUISITION
VOLTAGE LOW

ACQUISITION
VOLTAGE HIGH

DUT RESPONSE

DUT
STIMULUS

DATA
INTERPRETATION

DATA DECODER / 
DRIVER

TEST

PATTERN

A
P

P
LI

C
AT

IO
N

 P
R

O
G

R
A

M
T

E
S

T
 P
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T

E
R

N
 =

 “
00

11
00

10
10

”

O
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D
 

M
E

M
O

R
Y

O
N

B
O

A
R

D
 

M
E

M
O
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Y

DUT

0
0

11
0

0
1

0
1

0
0

0
11

0
0

1
0

1
0

LO
G

IC

RB

WIT

WIN

RT
REFERENCE

TERMINATION

WOUTB

ORB

URB

HMC974LC3C

10 GHz High Speed
Window Comparator

• Propagation Delay: 88 ps
• Overdrive & Slewrate 

Dispersion: 20 ps
• Power Dissipation: 240 mW

NEW!
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NEW & EXPANDED PRODUCT LINES

High Speed Clocked Comparators
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Hittite’s Low Jitter Comparators Drive ADC Clocks & Maintain High SINAD!

CLOCKED
COMP 1

CLOCKED
COMP N

A
C

Q
U

IS
IT

IO
N

 M
E

M
O

R
Y

 B
U

F
F

E
R

THRESHOLD
GENERATORS

TRIGGER
CONTROL

DUT

ADC

DAC

DAC

CLOCK
DISTRIBUTION

SYSTEM

MASTER CLOCK

CLOCK
SIGNAL

CLOCKED

COMP

CLOCKED
COMP

PROCESSOR

PULSE GENERATION
& CONTROL / TIMING

SYNTHESIZER

RF
MODULATOR

RF

AMP

PRE
AMP

GRADIENT
COIL

TX / RX COIL

SURFACE COIL

TX / RX COIL

Q

Q

Q

Q

LOGIC ANALYZERS AND OSCILLOSCOPES

MAGNETIC RESONANCE IMAGING (MRI)

HMC875LC3C

20 Gbps Clocked Comparator - RSCML
• 0.2 ps RMS Random Jitter
• Overdrive & Slew Rate Dispersion: 10 ps

HMC876LC3C

20 Gbps Clocked Comparator - RSECL
• 0.2 ps RMS Random Jitter
• Overdrive & Slew Rate Dispersion: 10 ps

HMC874LC3C

20 Gbps Clocked Comparator - RSPECL
• 0.2 ps RMS Random Jitter
• Overdrive & Slew Rate Dispersion: 10 ps

HMC874LC3C

HMC875LC3C

HMC876LC3C

HMC874LC3C

HMC875LC3C

HMC876LC3C

HMC874LC3C

HMC875LC3C

HMC876LC3C

Hittite Comparators Deliver Superior Channel-to-Channel Jitter Matching!

HMC740ST89E

InGaP HBT Gain Block
• 0.05 - 3 GHz
• 15 dB Gain

HMC741ST89E

InGaP HBT Gain Block
• 0.05 - 3 GHz
• 20 dB Gain

HMC696LP4E

Direct Quad. Modulator
• 20 - 2700 MHz
• > 42 dBc Sideband Suppression
• -163 dBc/Hz Broadband Noise Floor

HMC702LP6CE

Fractional-N w/ Int. Sweeper
• 10 kHz to 14 GHz
• Low Phase Noise:
• -227 FOM Integer Mode

HMC740ST89E

HMC741ST89E

HMC702LP6CE

HMC696LP4E

NEW!

NEW!

NEW!
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Low Pass Band Pass

NEW!

NEW!

Features

 Fast Tuning Speed Response; 150 ns

 Excellent Wideband Rejection; 30 dB

 Single Chip Replacement for 

 Mechanically Tuned Designs

 Single Analog Tuning Voltage Between 0 and 14V

 32 Lead 5x5 mm SMT Package

Features

  Low Noise Spectral Density:

 3nV/√Hz at 10 kHz

 7nV/√Hz at 1 kHz

  High Power Supply 

    Rejection Ratio:

 80 dB at 1 kHz

 60 dB at 1 MHz

  Four Voltage Outputs:

 VR1 at 3V / 75 mA

 VR2, VR3 at 3V / 15 mA

 VR4 at 4.5V / 100 mA

  All Outputs Are Adjustable

 From 2.5V to 5.2V

TUNABLE FILTER MMICS, DC TO 7.6 GHZ!

QUAD OUTPUT LOW NOISE, HIGH PSRR, LINEAR VOLTAGE REGULATOR!

NEW & EXPANDED PRODUCT LINES

Tunable Filter & Power Conditioning
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BAND PASS
Freq. 

Range (GHz)
Return 

Loss (dB)
3 dB

Bandwidth (%)
Low Side Rejection 

Frequency (Rej. >20 dB)
High Side Rejection 

Frequency (Rej. >20 dB)
Tuning

Response (ns)
Package

ECCN
Code

Part
Number

1 - 2 10 11 0.8 x Fcenter 1.2 x Fcenter 200 LP5 EAR99  HMC890LP5E

2 - 3.9 10 9 0.9 x Fcenter 1.15 x Fcenter 200 LP5 EAR99  HMC891LP5E

LOW PASS
Freq. 

Range (GHz)
Return 

Loss (dB)
Cutoff Frequency 

Range (GHz)
Stopband Frequency

(Rej. >20 dB)
Tuning

Response (ns)
Package

ECCN
Code

Part
Number

DC - 4.0 10 2.2 - 4.0 1.25 x Fcutoff 150 LP5 EAR99  HMC881LP5E

DC - 7.6 10 4.5 - 7.6 1.23 x Fcutoff 150 LP5 EAR99  HMC882LP5E

Ideal for Frequency Selection in Multi-Band Synthesizer Systems,

Wideband Radar, and Test & Measurement  

Ideal for Powering Hittite’s Broad Line of Frequency Generation Products

Including Our Low Noise PLL with Integrated VCOs!

HIGH PSRR - QUAD LINEAR VOLTAGE REGULATOR

Input Voltage 
(V)

Function
Output 

Voltage (V)
Output 

Current (mA)

Power Supply Rejection 
Ratio (PSRR) (dB)

Output Noise Spectral 
Density (nV/√Hz) Regulated 

Outputs
Package

Part
Number

1 kHz 1 MHz 1 kHz 10 kHz

3.35 - 5.6 Quad High PSRR 2.5 - 5.2 15 - 100 80 60 7 3 4 LP3 HMC860LP3E
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9VISIT US AT WWW.HITTITE.COM APRIL 2010

NEW & EXPANDED PRODUCT LINES

Frequency Generation Expanded to Include New PLLs with Integrated VCOs
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Features

10 kHz Closed Loop SSB Phase Noise: 

 -120 dBc/Hz - HMC824LP6CE @ 870 MHz

 -102 dBc/Hz  - HMC764LP6CE @ 7.8 GHz

Fully Integrated LO Solution

 Just Add Crystal Reference & Loop Filter

6x6 mm QFN Package

Ideal for Cellular/4G, Microwave Radio, Industrial / Medical

Test Equipment, Military Communications & Sensors

PLLS WITH INTEGRATED VCOS COVER 665 MHZ TO 13.4 GHZ!

PLL w/ Integrated
RF VCO

PLL w/ Integrated 
Microwave VCO

rated

NEW!

12 NEW IN-STOCK LOW PHASE NOISE PLLs w/ INTEGRATED VCOs

Frequency

(GHz)

Closed Loop SSB

Phase Noise @10kHz 

Offset

Open Loop VCO 

Phase Noise @1MHz 

Offset

Pout

(dBm)

RMS Jitter

Fractional Mode 

(fs)

Integrated PN 

Fractional Mode 

(deg rms)

Package
Part

Number

0.665 - 0.825
1.33 - 1.56
2.66 - 3.30

-115 dBc/Hz -142 dBc/Hz +10 190 0.10 LP6C HMC822LP6CE

0.78 - 0.87 -120 dBc/Hz -147 dBc/Hz +12 190 0.05 LP6C HMC824LP6CE

0.86 - 1.04
1.72 - 2.08
3.44 - 4.16

-113 dBc/Hz -140 dBc/Hz +10 190 0.12 LP6C HMC821LP6CE

0.99 - 1.105 -118 dBc/Hz -145 dBc/Hz +10 190 0.07 LP6C HMC826LP6CE

1.095 - 1.275
2.19 - 2.55
4.38 - 5.10

-110 dBc/Hz -139 dBc/Hz +10 190 0.17 LP6C HMC820LP6CE

1.285 - 1.415 -116 dBc/Hz -142 dBc/Hz +10 190 0.10 LP6C HMC828LP6CE

1.815 - 2.01 -112 dBc/Hz -141 dBc/Hz +9 190 0.13 LP6C HMC831LP6CE

3.365 - 3.705 -107 dBc/Hz -135 dBc/Hz 0 190 0.25 LP6C HMC836LP6CE

7.3 - 8.2 -102 dBc/Hz -140 dBc/Hz +15 196 0.55 LP6C HMC764LP6CE

7.8 - 8.5 -102 dBc/Hz -139 dBc/Hz +13 193 0.58 LP6C HMC765LP6CE

11.5 -12.5 -100 dBc/Hz -134 dBc/Hz +11 181 0.78 LP6C HMC783LP6CE

12.4 - 13.4 -98 dBc/Hz -134 dBc/Hz +8 175 0.81 LP6C HMC807LP6CE

Data
Register

Modulator

R
Counter

Phase
Freq.

Detector

N
Counter

Charge
Pump

LOOP FILTER

LD_SDO

SPI

Tx IF

LO

Rx IF

Ref
Buffer

÷2

REF
4

MINIATURE LO SOLUTIONS FOR DEMANDING TRANSCEIVER APPLICATIONS
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IC PRODUCTS

SMT & Chip (Die) Products

AMPLIFIERS
Frequency

(GHz)
Function

Gain
(dB)

OIP3
(dBm)

NF
(dB)

P1dB
(dBm)

Bias
Supply

Package
ECCN
Code

Part
Number

Low Noise Amplifi ers

0.175 - 0.66 Low Noise 24 37 0.5 19 +5V @ 90mA LP3 EAR99  HMC616LP3E

0.2 - 4.0 Low Noise, High IP3 13 38 2.3 22 +5V @ 110mA ST89 EAR99  HMC639ST89E

0.2 - 4.0 Low Noise, High IP3 13 40 2.2 22 +5V @ 155mA ST89 EAR99  HMC636ST89E

0.23 - 0.66 Low Noise, Dual Channel 22 37 0.5 19 +5V @ 97mA LP4 EAR99  HMC816LP4E

0.3 - 3.0 Low Noise, High IP3 15 37 1.5 22 +5V @ 90mA SOT26 EAR99  HMC374E

0.55 - 1.2 Low Noise 16 37 0.5 21 +5V @ 88mA LP5 EAR99  HMC617LP3E

0.55 - 1.2 Low Noise, Dual Channel 16 37 0.5 20.5 +5V @ 95mA LP4 EAR99  HMC817LP4E

0.6 - 1.4 Low Noise 32 40 0.9 21.5 +5V @ 254mA LP4 EAR99  HMC718LP4E

0.7 - 1.2 Low Noise w/ Failsafe Bypass 16 33 0.9 13 +5V @ 57mA LP3 EAR99  HMC668LP3E

0.7 - 2.2 Low Noise 22 36 1.7 24 +5V @ 227mA LP3 EAR99  HMC758LP3E

1 - 11 Low Noise 17 30 1.5 18 +5V @ 55mA LP4 EAR99  HMC753LP4E

1 - 12 Low Noise 17 28 1.5 19 +5V @ 55mA Chip EAR99  HMC-ALH444

1.2 - 3.0 Low Noise 26 21 1.3 11.5 +5V @ 21mA LP3 EAR99  HMC548LP3E

1.3 - 2.9 Low Noise 34 39 1 21.5 +5V @ 272mA LP4 EAR99  HMC719LP4E

1.7 - 2.2 Low Noise 19 36 0.75 20 +5V @ 117mA LP3 EAR99  HMC618LP3E

1.7 - 2.2 Low Noise w/ Failsafe Bypass 17 29 1.4 12 +5V @ 86mA LP3 EAR99  HMC669LP3E

1.7 - 2.2 Low Noise, Dual Channel 20.5 35 0.85 21 +5V @ 112mA LP4 EAR99  HMC818LP4E

2 - 4 Low Noise 10 36 2.6 21 +6V @ 100mA Chip EAR99  HMC594

2 - 4 Low Noise 10 36 3 21 +6V @ 100mA LC3B EAR99  HMC594LC3B

2 - 4 Low Noise 20.5 36 3 21 +6V @ 170mA Chip EAR99  HMC609

2 - 4 Low Noise 20 36.5 3.5 21.5 +6V @ 170mA LC4 EAR99  HMC609LC4

2.1 - 2.9 Low Noise 19 33 0.9 19 +5V @ 95mA LP3 EAR99  HMC715LP3E

2.2 - 12 Low Noise 15 25 1.8 13 +4V @ 45mA LC4 EAR99  HMC772LC4

2.3 - 2.5 Low Noise 19 12 1.7 6 +3V @ 8.5mA SOT26 EAR99  HMC286E

2.3 - 2.7 Low Noise 19 29.5 0.75 16.5 +5V @ 59mA LP2 EAR99  HMC667LP2E

2.3 - 2.7 Low Noise w/ Bypass 20 31 1.1 17 +5V @ 74mA LP3 EAR99  HMC605LP3E

2.4 - 2.5 Transceiver, Front End 13 10 3 5 +3V @ 24mA MS8G EAR99  HMC310MS8GE

3.1 - 3.9 Low Noise 18 33 1 19 +5V @ 65mA LP3 EAR99  HMC716LP3E

3.3 - 3.8 Low Noise w/ Bypass 19 29 1.2 16 +5V @ 40mA LP3 EAR99  HMC593LP3E

3.4 - 3.8 Low Noise w/ Bypass 16 18 2 7 +3V @ 9mA LP3 EAR99  HMC491LP3E

3.5 - 7.0 Low Noise 15.5 28 2.4 16 +5V @ 50mA Chip EAR99  HMC392

3.5 - 7.0 Low Noise 16 30 2.5 16 +5V @ 55mA LC4 EAR99  HMC392LC4

3.5 - 7.0 Low Noise 15 28 3 16 +5V @ 65mA LH5 EAR99  HMC392LH5

4.8 - 6.0 Low Noise w/ Bypass 15 26 1.5 14 +5V @ 42mA LP3 EAR99  HMC604LP3E

4.8 - 6.0 Low Noise 16.5 31.5 1.1 18.5 +5V @ 73mA LP3 EAR99  HMC717LP3E

5 - 6 Low Noise 9 13 2.5 2 +3V @ 6mA MS8G EAR99  HMC318MS8GE

5 - 6 Low Noise 12 10 2.5 9 +3V @ 25mA MS8G EAR99  HMC320MS8GE

5 - 10 Low Noise 20 28 1.7 16 +3.5V @ 80mA Chip EAR99  HMC902

5 - 10 Low Noise 19 28 1.8 16 +3.5V @ 80mA LP3 EAR99  HMC902LP3E

5 - 20 Low Noise 13 26 2.2 16 +5V @ 30mA Chip EAR99  HMC-ALH435

5.6 - 17 Low Noise 19 26 1.6 15 +3.5V @ 80mA Chip EAR99  HMC903

5.6 - 17 Low Noise 18 25 1.7 14 +3.5V @ 80mA LP3 EAR99  HMC903LP3E

6 - 20 Low Noise 22 20 2.3 10 +3V @ 53mA Chip EAR99  HMC565

6 - 20 Low Noise 21 20 2.5 10 +3V @ 53mA LC5 EAR99  HMC565LC5

7 - 13.5 Low Noise 17 24 1.8 12 +3V @ 51mA Chip EAR99  HMC564

7 - 14 Low Noise 17 25 1.8 13 +3V @ 51mA LC4 EAR99  HMC564LC4

7 - 17 Low Noise 21 20 1.8 15 +3V @ 65mA Chip EAR99  HMC516

9 - 18 Low Noise 20 25 2 14 +3V @ 65mA LC5 EAR99  HMC516LC5

12 - 16 Medium Power LNA 23 34 2.5 25 +5V @ 200mA LP5 EAR99  HMC490LP5E

12 - 17 Medium Power LNA 27 35 2 26 +5V @ 200mA Chip EAR99  HMC490

13 - 25 Low Noise 21 13 3.5 5 +3V @ 41mA Chip EAR99  HMC342

13 - 25 Low Noise 22 20 3.5 9 +3V @ 43mA LC4 EAR99  HMC342LC4

14 - 27 Low Noise 19.5 - 2.2 17 +4V @ 90mA LC4B 5A991.h  HMC504LC4B

14 - 27 Low Noise 18 - 2.5 14 +4V @ 90mA Chip 5A991.h  HMC-ALH216

14 - 27 Low Noise 20 - 2 14 +4V @ 90mA Chip 5A991.h  HMC-ALH476

17 - 26 Low Noise 19 23 2.2 11 +3V @ 65mA Chip EAR99  HMC517

17 - 26 Low Noise 19 23 2.5 13 +3V @ 67mA LC4 EAR99  HMC517LC4

17 - 27 Low Noise 25 25 2.2 13 +4V @ 73mA LC4 EAR99  HMC751LC4

18 - 32 Low Noise 15 23 2.8 12 +3V @ 65mA Chip 3A001.b.2.d  HMC519

18 - 31 Low Noise 15 23 3.5 11 +3V @ 75mA LC4 EAR99  HMC519LC4

18 - 40 Low Noise 10 - 3.9 12 +5V @ 45mA Chip 3A001.b.2.d  HMC-ALH445

20 - 32 Low Noise 15 23 3 12 +3V @ 65mA Chip 3A001.b.2.d  HMC518

20 - 36 Low Noise 20 18 2.2 8 +3V @ 58mA LP4 3A001.b.2.d  HMC263LP4E

21 - 29 Low Noise 13 19 2.5 8 +3V @ 35mA LC3B EAR99  HMC341LC3B
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SMT & Chip (Die) Products

AMPLIFIERS
Frequency

(GHz)
Function

Gain
(dB)

OIP3
(dBm)
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(dB)

P1dB
(dBm)

Bias
Supply

Package
ECCN
Code

Part
Number

22 - 26.5 Low Noise 25 - 3 12 +2.5V @ 52mA Chip 5A991.h  HMC-ALH311

24 - 28 Low Noise 25 26 2.5 13 +3V @ 70mA LC4 EAR99  HMC752LC4

24 - 30 Low Noise 13 16 2.5 6 +3V @ 30mA Chip EAR99  HMC341

24 - 32 Low Noise 21 - 2 7 +5V @ 68mA Chip 3A001.b.2.d  HMC-ALH364

24 - 36 Low Noise 23 17 2 8 +3V @ 58mA Chip 3A001.b.2.d  HMC263

24 - 40 Low Noise 12 - 3.5 13 +4V @ 45mA Chip 3A001.b.2.d  HMC-ALH244

24 - 40 Low Noise 22 - 2 11 +5V @ 66mA Chip 3A001.b.2.d  HMC-ALH369

24 - 40 Low Noise 11.5 - 4 15 +4V @ 60mA Chip 3A001.b.2.d  HMC-ALH140

27 - 33 Low Noise 20 - 3 12 +2.5V @ 52mA Chip 3A001.b.2.d  HMC-ALH313

29 - 36 Low Noise 20 23.5 2.8 12 +3V @ 80mA Chip 3A001.b.2.d  HMC566

28 - 36 Low Noise 21 24 2.8 12 +3V @ 82mA LP4 3A001.b.2.d  HMC566LP4E

35 - 45 Low Noise 16 - 2 6 +4V @ 87mA Chip 3A001.b.2.d  HMC-ALH376

37 - 42 Low Noise 22 - 3.5 12 +2.5V @ 52mA Chip 3A001.b.2.d  HMC-ALH310

57 - 65 Low Noise 21 - 4 12 +2.5V @ 64mA Chip 3A001.b.2.f  HMC-ALH382

71 - 86 Low Noise 13 - 5 7 +2.4V @ 30mA Chip 3A001.b.2.f  HMC-ALH508

71 - 86 Low Noise 14 - 5 7 +2V @ 50mA Chip 3A001.b.2.f  HMC-ALH509

Broadband Gain Blocks (Listed by P1dB Output Power)

DC - 6 SiGe Gain Block 15.5 22 3 8 +5V @ 25mA MP86 EAR99  HMC474MP86E

DC - 6 SiGe Gain Block 15 20 3 8 +3V @ 25mA SC70 EAR99  HMC474SC70E

DC - 6 SiGe Gain Block 20 25 2.5 12 +5V @ 35mA MP86 EAR99  HMC476MP86E

DC - 6 SiGe Gain Block 19 24 2.5 12 +5V @ 35mA SC70 EAR99  HMC476SC70E

DC - 10 HBT Gain Block 15 24 4.5 13 +5V @ 56mA Chip EAR99  HMC397

DC - 10 HBT Gain Block 15 25 4 13 +5V @ 50mA Chip EAR99  HMC405

DC - 6 HBT Gain Block 17 27 6.5 14 +5V @ 50mA SOT26 EAR99  HMC313E

DC - 8 HBT Gain Block 12 30 6 14 +5V @ 56mA Chip EAR99  HMC396

DC - 4 HBT Gain Block 15 28 4.5 15 +5V @ 54mA Chip EAR99  HMC395

DC - 6 HBT Gain Block 14.5 32 4.5 15 +5V @ 56mA LP3 EAR99  HMC311LP3E

DC - 8 HBT Gain Block 15 30 5 15 +5V @ 54mA SC70 EAR99  HMC311SC70E

DC - 6 HBT Gain Block 16 31.5 4.5 15.5 +5V @ 54mA ST89 EAR99  HMC311ST89E

DC - 4 SiGe Gain Block 24 31 2.5 16 +5V @ 62mA SC70 EAR99  HMC478SC70E

DC - 4 SiGe Gain Block 22 32 2 18 +5V @ 62mA MP86 EAR99  HMC478MP86E

DC - 4 SiGe Gain Block 22 33 3 18 +5V @ 62mA ST89 EAR99  HMC478ST89E

DC - 5 SiGe Gain Block 15 34 4 18 +8V @ 72mA MP86 EAR99  HMC479MP86E

DC - 5 SiGe Gain Block 15 34 4 18 +8V @ 75mA ST89 EAR99  HMC479ST89E

DC - 10 pHEMT Gain Block 15 26 5 18 +5V @ 65mA LP2 EAR99  HMC788LP2E

DC - 5 SiGe Gain Block 20 33 3.5 19 +8V @ 79mA ST89 EAR99  HMC481ST89E

DC - 5 SiGe Gain Block 19 34 2.9 20 +8V @ 82mA ST89 EAR99  HMC480ST89E

DC - 5 SiGe Gain Block 20 33 3.5 20 +8V @ 74mA MP86 EAR99  HMC481MP86E

DC - 4 HBT Gain Block 21 33 4 21 +5V @ 82mA ST89 EAR99  HMC589ST89E

DC - 1 HBT Gain Block 22 37 2.8 22 +5V @ 88mA ST89 EAR99  HMC580ST89E

DC - 4.5 HBT Gain Block 21 35 3.5 22 +8V @ 110mA ST89 EAR99  HMC475ST89E

DC - 5 SiGe Gain Block 19 36 4 22.5 +8V @ 110mA ST89 EAR99  HMC482ST89E

DC - 5 Dual SiGe Gain Block 15 34 4 18 +8V @ 75mA MS8G EAR99  HMC469MS8GE

DC - 5 Dual SiGe Gain Block 20 34 3.2 20 +8V @ 80mA MS8G EAR99  HMC471MS8GE

 CATV Amplifi ers

0.04 - 0.96 Low Noise, Dual Output 5 27 3.5 12 +5V @ 120mA MS8G EAR99  HMC549MS8GE

0.05 - 0.96 Low Noise, 75 Ohm 14 39 2.2 19 +5V @ 120mA ST89 EAR99  HMC599ST89E

DC - 1.0 50 / 75 Ohm Differential Gain Block 16 40 3.5 24 +8V @ 350mA LP4B EAR99  HMC771LP4BE

0.04 - 1.0 50 / 75 Ohm Differential Gain Block 16 40 2.5 23.5 +5V @ 270mA LP4B EAR99  HMC770LP4BE

0.05 - 3.0 HBT Gain Block 15 40 3.5 18 +5V @ 88mA ST89 EAR99  HMC740ST89E

0.05 - 3.0 HBT Gain Block 20 42 2.5 18 +5V @ 96mA ST89 EAR99   HMC741ST89E

DC - 1 HBT Gain Block, 75 Ohm 14 38 5.5 21 +5V @ 160mA S8G EAR99  HMC754S8GE

 Driver Amplifi ers

0.7 - 2.8 HBT Driver Amplifi er 18 42 3.8 25 +5V @ 125mA ST89 EAR99  HMC789ST89E

0.8 - 3.8 Driver Amplifi er 18 30 7.5 17 +5V @ 53mA SOT26 EAR99  HMC308E

3.0 - 4.5 HBT Driver Amplifi er 21 36 5 23.5 +5V @ 130mA MS8G EAR99  HMC326MS8GE

17.5 - 41 Driver Amplifi er 21 27 - 20 +5V @ 295mA Chip 3A001.b.2.d  HMC-AUH256

 Linear & Power Amplifi ers

0.4 - 2.5 High IP3 Amp, 1/2 Watt 12.5 42 6 27 +5V @ 150mA ST89 EAR99  HMC454ST89E

 1.6 - 2.2 Medium Power Amplifi er 22 40 5.5 27 +3.6V @ 270mA QS16G EAR99  HMC413QS16GE

5 - 6 Medium Power Amplifi er 18 38 6 26 +5V @ 300mA MS8G EAR99  HMC406MS8GE

5 - 7 Medium Power Amplifi er 15 40 5.5 25 +5V @ 230mA MS8G EAR99  HMC407MS8GE

5 - 18 Medium Power Amplifi er 18 28 7 19.5 +5V @ 120mA LP3 EAR99  HMC451LP3E

5 - 20 Medium Power Amplifi er 22 30 6.5 20 +5V @ 127mA Chip EAR99  HMC451

5 - 20 Medium Power Amplifi er 19 30 7 19 +5V @ 114mA LC3 EAR99  HMC451LC3
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IC PRODUCTS

SMT & Chip (Die) Products

AMPLIFIERS
Frequency

(GHz)
Function

Gain
(dB)

OIP3
(dBm)

NF
(dB)

P1dB
(dBm)

Bias
Supply

Package
ECCN
Code

Part
Number

6 - 18 Medium Power Amplifi er 15.5 32 4.5 20 +5V @ 95mA Chip EAR99  HMC441

6 - 18 Medium Power Amplifi er 17 32 4.5 20 +5V @ 95mA LC3B EAR99  HMC441LC3B

6.5 - 13.5 Medium Power Amplifi er 14 29 4.5 18 +5V @ 95mA LP3 EAR99  HMC441LP3E

7 - 15.5 Medium Power Amplifi er 15 32 4.8 20 +5V @ 95mA LH5 Hermetic EAR99  HMC441LH5

7 - 15.5 Medium Power Amplifi er 15 30 4.5 19 +5V @ 90mA LM1 EAR99  HMC441LM1

9.5 - 11.5 Medium Power Amplifi er 29.5 33 6 27 +5V @ 310mA LC4 EAR99  HMC608LC4

12 - 30 Medium Power Amplifi er 16 25 7 16 +5V @ 101mA Chip EAR99  HMC383

12 - 30 Medium Power Amplifi er 15 25 7.5 16.5 +5V @ 100mA LC4 EAR99  HMC383LC4

16 - 33 Medium Power Amplifi er 17 33 - 24 +5V @ 400mA Chip 5A991.h  HMC-APH596

17 - 24 Medium Power Amplifi er 24 34 4 25 +5V @ 250mA Chip EAR99  HMC498

17 - 24 Medium Power Amplifi er 22 36 4 25 +5V @ 250mA LC4 EAR99  HMC498LC4

17 - 30 Medium Power Amplifi er 20 31 - 22 +4.5V @ 400mA Chip EAR99  HMC-APH196

17.5 - 24 Medium Power Amplifi er 14 28 6.5 21.5 +5V @ 85mA LM1 EAR99  HMC442LM1

17.5 - 25.5 Medium Power Amplifi er 13 27 8 22 +5V @ 84mA LC3B EAR99  HMC442LC3B

17.5 - 25.5 Medium Power Amplifi er 15 28 5.5 22 +5V @ 85mA Chip EAR99  HMC442

21 - 32 Medium Power Amplifi er 16 33 5 24 +5V @ 200mA Chip 3A001.b.2.b  HMC499

21 - 32 Medium Power Amplifi er 17 34 5 23 +5V @ 200mA LC4 3A001.b.2.b  HMC499LC4

34 - 42 Medium Power Amplifi er 18.5 29 6.5 18 +5V @ 120mA Chip 3A001.b.2.d  HMC-ABH264

37 - 40 Medium Power Amplifi er 20 35 - 26 +5V @ 640mA Chip 3A001.b.2.d  HMC-APH510

37 - 45 Medium Power Amplifi er 21 32 - 23 +5V @ 475mA Chip 3A001.b.2.d  HMC-APH403

50 - 66 Medium Power Amplifi er 24 25 - 17 +5V @ 220mA Chip 3A001.b.2.f  HMC-ABH241

55 - 65 Medium Power Amplifi er 13 25 - 16 +5V @ 80mA Chip 3A001.b.2.f  HMC-ABH209

71 - 76 Medium Power Amplifi er 24 - - 17.5 +4V @ 130mA Chip 3A001.b.2.f  HMC-AUH318

71 - 76 Medium Power Amplifi er 13 - - 20 +4V @ 240mA Chip 3A001.b.2.f  HMC-APH633

71 - 86 Medium Power Amplifi er 15 - - 15 +4V @ 130mA Chip 3A001.b.2.f  HMC-AUH320

81 - 86 Medium Power Amplifi er 22 - - 17.5 +4V @ 160mA Chip 3A001.b.2.f  HMC-AUH317

81 - 86 Medium Power Amplifi er 12 - - 19 +4V @ 240mA Chip 3A001.b.2.f  HMC-APH634

DC - 22 Power Amplifi er, 1 Watt 14 40 2.5 28 +11V @ 400mA Chip 3A001.b.2.c  HMC797

0.4 - 2.2 Power Amplifi er, 1 Watt 21 49 6.5 30 +5V @ 510mA ST89 EAR99  HMC452ST89E

0.4 - 2.2 Power Amplifi er, 1.6 Watt 20.5 49 6.5 32 +5V @ 725mA ST89 EAR99  HMC453ST89E

0.45 - 2.2 Power Amplifi er, 1 Watt 22.5 48 7 30 +5V @ 485mA QS16G EAR99  HMC452QS16GE

0.45 - 2.2 Power Amplifi er, 1.6 Watt 21.5 51 6.5 33 +5V @ 725mA QS16G EAR99  HMC453QS16GE

0.2 - 25 Power Amplifi er, 1/2 Watt 13 38 3 27 +11V @ 365mA Chip 3A001.b.2.c  HMC907

1.7 - 2.2 Power Amplifi er, 1 Watt 27 46 5 30.5 +5V @ 500mA QS16G EAR99  HMC457QS16GE

2.3 - 2.8 Power Amplifi er, 2 Watt 31 45 5 32.5 +5V @ 430mA LP4 EAR99  HMC755LP4E

3 - 4 Power Amplifi er, 1/2 Watt 21 40 5 27 +5V @ 250mA MS8G EAR99  HMC327MS8GE

3.3 - 3.8 Power Amplifi er, 1 Watt 31 45.5 5.8 30.5 +5V @ 615mA LP4 EAR99  HMC409LP4E

5.1 - 5.9 Power Amplifi er, 1 Watt 20 43 6 30 +5V @ 750mA LP3 EAR99  HMC408LP3E

6 - 9.5 Power Amplifi er, 1 Watt 21 40 - 30.5 +7V @ 820mA LP5 3A001.b.2.d  HMC590LP5E

6 - 9.5 Power Amplifi er, 2 Watt 18 41 - 33 +7V @ 1340mA LP5 3A001.b.2.d  HMC591LP5E

6 - 10 Power Amplifi er, 1 Watt 25 41 - 31.5 +7V @ 820mA Chip 3A001.b.2.d  HMC590

6 - 10 Power Amplifi er, 2 Watt 23 43 - 33.5 +7V @ 1340mA Chip 3A001.b.2.d  HMC591

7 - 9 Power Amplifi er, 2 Watt 26 40 6.5 33.5 +7V @ 1.3A Chip 3A001.b.2.b  HMC486

7 - 9 Power Amplifi er, 2 Watt 22 40 7 32 +7V @ 1.3A LP5 3A001.b.2.b  HMC486LP5E

9 - 12 Power Amplifi er, 2 Watt 20 36 8 32 +7V @ 1.3A LP5 3A001.b.2.b  HMC487LP5E

10 - 13 Power Amplifi er, 1 Watt 19 38 - 31 +7V @ 750mA Chip 3A001.b.2.b  HMC592

12 - 16 Power Amplifi er, 1 Watt 13 34 9 31 +7V @ 1.3A LP5 3A001.b.2.b  HMC489LP5E

15 - 27 Power Amplifi er, 1 Watt 17 37 - 29 +5V @ 1.44A Chip 3A001.b.2.c  HMC-APH462

16 - 24 Power Amplifi er, 1 Watt 23 41 - 31 +7V @ 790mA Chip 3A001.b.2.c  HMC756

16 - 24 Power Amplifi er, 1/2 Watt 22 37 - 29 +7V @ 395mA Chip 3A001.b.2.c  HMC757

18 - 20 Power Amplifi er, 1 Watt 17.5 38.5 - 30 +5V @ 900mA Chip 3A001.b.2.c  HMC-APH478

21 - 24 Power Amplifi er, 1 Watt 17 39 - 30.5 +5V @ 950mA Chip 3A001.b.2.c  HMC-APH518

22.5 - 26.5 Power Amplifi er, 1 Watt 17 40 - 30 +5V @ 950mA Chip 3A001.b.2.c  HMC-APH608

24 - 29.5 Power Amplifi er, 1/2 Watt 22 - - 26.5 +6V @ 360mA Chip EAR99  HMC863

24 - 29.5 Power Amplifi er, 1 Watt 27 40 - 29 +6V @ 750mA Chip 3A001.b.2.c  HMC864

27 - 31.5 Power Amplifi er, 1 Watt 14 37 - 28 +5V @ 900mA Chip 3A001.b.2.c  HMC-APH460

27 - 34 Power Amplifi er, 1 Watt 17.5 37 - 29 +5V @ 800mA Chip 3A001.b.2.d  HMC693

37 - 40 Power Amplifi er, 1 Watt 15 37 - 28 +5V @ 1.08A Chip 3A001.b.2.d  HMC-APH473

 Wideband (Distributed) Amplifi ers

DC - 20 Wideband LNA 14 28 2.5 16 +8V @ 60mA Chip EAR99  HMC460

DC - 20 Wideband LNA 14 29.5 2.5 17 +8V @ 75mA LC5 EAR99  HMC460LC5

2 - 20 Wideband LNA 15.5 26.5 2.5 15 +5V @ 63mA Chip EAR99  HMC462

2 - 20 Wideband LNA 13 25 2.5 14 +5V @ 66mA LP5 EAR99  HMC462LP5E

2 - 20 Wideband LNA w/AGC 14 28 2.5 19 +5V @ 60mA Chip EAR99  HMC463

2 - 20 Wideband LNA w/AGC 13 26 3 18 +5V @ 60mA LP5 EAR99  HMC463LP5E
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2 - 20 Wideband LNA w/AGC 14 28 2.5 18 +5V @ 60mA LH250 EAR99  HMC463LH250

2 - 20 Wideband LNA 10 - 3.5 10 +2V @ 55mA Chip EAR99  HMC-ALH102

2 - 22 Wideband LNA 16 - 1.7 14 +4V @ 45mA Chip EAR99  HMC-ALH482

2 - 18 Wideband, Low Phase Noise 14 27 4.5 15 +5V @ 64mA Chip EAR99  HMC606

2 - 18 Wideband, Low Phase Noise 13.5 27 7 15 +5V @ 64mA LC5 EAR99  HMC606LC5

DC - 20 Wideband Driver 17 30 2.5 22 +8V @ 160mA Chip EAR99  HMC465

DC - 20 Wideband Driver 15 28 3 23 +8V @ 160mA LP5 EAR99  HMC465LP5E

DC - 35 Wideband Driver 15 - - 21 +5V @ 200mA Chip 3A001.b.2.d  HMC-AUH249

DC - 43 Wideband Driver 14 - 5.4 16.5 +5V @ 180mA Chip 3A001.b.2.d  HMC-AUH232

0.5 - 65 Wideband Driver 10 - - - +8V @ 60mA Chip 3A001.b.2.d  HMC-AUH312

2 - 35 Wideband Driver 12.5 27 3 18 +8V @ 80mA Chip 3A001.b.2.d  HMC562

5 - 17 Wideband Driver 31 30 8 23 +5V @ 180mA Chip EAR99  HMC633

5.5 - 17 Wideband Driver 30 30 8 23 +5V @ 180mA LC4 EAR99  HMC633LC4

5 - 20 Wideband Driver 22 31 7.5 23 +5V @ 180mA Chip EAR99  HMC634

5 - 20 Wideband Driver 21 29 7.5 22 +5V @ 180mA LC4 EAR99  HMC634LC4

18 - 40 Wideband Driver 19.5 29 8 23 +5V @ 280mA Chip 3A001.b.2.e  HMC635

18 - 40 Wideband Driver 18.5 27 7 22 +5V @ 280mA LC4 3A001.b.2.d  HMC635LC4

DC - 6 Wideband Power Amplifi er 14 45 5 29 +12V @ 400mA Chip EAR99  HMC637

DC - 6 Wideband Power Amplifi er 13 40 5 29 +12V @ 400mA LP5 EAR99  HMC637LP5E

DC - 10 Wideband Power Amplifi er 12 41 6 28.5 +12V @ 300mA Chip EAR99  HMC619

DC - 10 Wideband Power Amplifi er 12 41 6 28 +12V @ 300mA LP5 EAR99  HMC619LP5E

DC - 15 Wideband Power Amplifi er 19 35 2 26.5 +8V @ 300mA Chip EAR99  HMC659

DC - 15 Wideband Power Amplifi er 19 35 2.5 27.5 +8V @ 300mA LC5 EAR99  HMC659LC5

DC - 18 Wideband Power Amplifi er 17 32 3 25 +8V @ 290mA Chip EAR99  HMC459

DC - 20 Wideband Power Amplifi er 14 36 4 28 +10V @ 400mA Chip 3A001.b.2.c  HMC559

2 - 20 Wideband Power Amplifi er 16 30 4 26 +8V @ 290mA Chip EAR99  HMC464

2 - 20 Wideband Power Amplifi er 14 30 4 26 +8V @ 290mA LP5 EAR99  HMC464LP5E

AMPLIFIERS -  Microwave & Optical Drivers

Frequency
(GHz)

Function
Gain
(dB)

Group Variation 
Delay (ps)

Additive
Jitter (ps)

P1dB
(dBm)

Output Voltage 
Level (Vp-p)

Package
ECCN
Code

Part
Number

DC - 20 10 Gbps Modulator Driver 18 ±15 0.3 22 2.5 - 8 LC5 EAR99  HMC870LC5

DC - 20 12.5 Gbps EML Modulator Driver 15 ±16 0.3 16.5 2.5 - 4 LC5 EAR99  HMC871LC5

AMPLIFIERS - Limiting (LIA)

Data Rate
(Gbps)

Function
Small Signal 

Bandwidth (GHz)
Differential 
Gain (dB)

Deterministic
Jitter (ps p-p)

Additive Random 
Jitter (ps rms)

Supply 
Current

Package
ECCN
Code

Part
Number

12.5 Limiting Amplifi er 11 44 5 0.2 +5V @ 106mA LP4 EAR99  HMC750LP4E

32 Limiting w/ DC Offset 25 30 5 0.3 +3.3V @ 90mA LC3C EAR99  HMC865LC3C

32 Limiting w/o DC Offset 25 29 7 0.3 +3.3V @ 85mA LC3C EAR99  HMC866LC3C

AMPLIFIERS -  Transimpedance (TIA)

Data Rate 
(Gbps)

Function
Transimpedance 

(kΩ)
Input Overload 

(mApp)
Small Signal

Bandwidth (GHz)
Deterministic 

Jitter (ps)
Noise

 (pA/√Hz)
Package

ECCN
Code

Part
Number

0.1 - 1.0 10 kΩ Low Noise TIA 10 20 0.7 <100 4.6 LP3 EAR99  HMC799LP3E

1 - 10 10 Gbps Transimpedance 1.25 3 7.5 <10 11 Chip EAR99  HMC690

 ATTENUATORS
Frequency

(GHz)
Function

Insertion
Loss (dB)

Attenuation
Range (dB)

IIP3
(dBm)

Control
Input (Vdc)

Package
ECCN
Code

Part
Number

 Attenuators - Analog

0.45 - 2.2 Analog VVA 1.9 0 to 48 20 0 to +3V MS8 EAR99  HMC473MS8E

DC - 8 Analog VVA 1.5 0 to 32 10 0 to -3V MS8G EAR99  HMC346MS8GE

DC - 8 Analog VVA 2 0 to 30 10 0 to -3V C8 EAR99  HMC346C8

DC - 8 Analog VVA 2 0 to 30 10 0 to -3V G8 Hermetic EAR99  HMC346G8

DC - 14 Analog VVA 2 0 to 30 10 0 to -3V LP3 EAR99  HMC346LP3E

DC - 18 Analog VVA 1.5 0 to 30 10 0 to -3V LC3B EAR99  HMC346LC3B

DC - 20 Analog VVA 2.2 0 to 25 10 0 to -3V Chip EAR99  HMC346

5 - 26.5 Analog VVA 3.5 0 to 28 32 0 to -3V LP3C EAR99  HMC712LP3CE

5 - 30 Analog VVA 2.5 0 to 30 32 0 to -3V Chip EAR99  HMC712

5 - 30 Analog VVA 2 0 to 28 28 0 to -3V LC4 EAR99  HMC812LC4

17 - 27 Analog VVA 1.5 0 to 22 17 -4 to +4V Chip 5A991.h  HMC-VVD102

36 - 50 Analog VVA 1.5 0 to 22 17 0 to +4V Chip 5A991.h  HMC-VVD106

70 - 86 Analog VVA 2 0 to 14 - -5 to +5V Chip 5A991.h  HMC-VVD104
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ATTENUATORS
Frequency

(GHz)
Function

Insertion
Loss (dB)

Attenuation
Range (dB)

IIP3
(dBm)

Control
Input (Vdc)

Package
ECCN
Code

Part
Number

Attenuators - Digital

DC - 5 1-Bit Digital 1 10 50 TTL/CMOS LP3 EAR99  HMC541LP3E

DC - 10 1-Bit Digital 2 10 54 0 / +3 to +5V LP3 EAR99  HMC800LP3E

DC - 10 1-Bit Digital 1.5 15 53 0 / +3 to +5V LP3 EAR99  HMC801LP3E

DC - 10 1-Bit Digital 2.5 20 53 0 / +3 to +5V LP3 EAR99  HMC802LP3E

0.7 - 4.0 2-Bit Digital 0.5 2 to 6 52 0 / +3V SOT26 EAR99  HMC290E

0.7 - 4.0 2-Bit Digital 0.9 4 to 12 54 0 / +3V SOT26 EAR99  HMC291E

DC - 6 2-Bit Digital 0.5 2 to 6 50 TTL/CMOS LP3 EAR99  HMC467LP3E

0.75 - 2.0 3-Bit Digital 1.8 4 to 28 45 0 / +3V MS8 EAR99  HMC230MS8E

0.7 - 3.7 3-Bit Digital 1.3 2 to 14 51 0 / +3V MS8 EAR99  HMC288MS8E

DC - 6 3-Bit Digital 0.7 1 to 7 50 TTL/CMOS LP3 EAR99  HMC468LP3E

DC - 5.5 4-Bit Digital 0.8 1 to 15 50 TTL/CMOS LP3 EAR99  HMC540LP3E

DC - 6 4-Bit Digital, Serial & Parallel Control 2.5 3 to 45 50 0 / +5V LP4 EAR99  HMC629LP4E

0.7 - 2.7 5-Bit Digital 2.3 1 to 31 54 0 / +3V QS16 EAR99  HMC274QS16E

0.7 - 3.0 5-Bit Digital 1.3 0.5 to 15.5 48 0 / +3V MS10 EAR99  HMC603MS10E

0.7 - 3.0 5-Bit Digital 1.3 0.5 to 15.5 48 0 / +3V QS16 EAR99  HMC603QS16E

0.7 - 3.7 5-Bit Digital, Serial Control 2.1 1 to 31 48 Serial TTL/CMOS LP4 EAR99  HMC271LP4AE

0.7 - 3.8 5-Bit Digital 2.1 1 to 31 48 0 / +3V MS10G EAR99  HMC273MS10GE

0.7 - 3.8 5-Bit Digital, Serial Control 1.5 0.5 to 15.5 52 Serial TTL/CMOS LP4 EAR99  HMC305LP4AE

0.7 - 3.8 5-Bit Digital 1.5 0.5 to 15.5 52 0 / +3V MS10 EAR99  HMC306MS10E

DC - 3 5-Bit Digital 2.0 1 to 31 44 0 / -5V G16 Hermetic EAR99  HMC335G16

DC - 3 5-Bit Digital 1.3 1 to 31 45 TTL/CMOS LP3 EAR99  HMC470LP3E

DC - 4 5-Bit Digital 1.9 1 to 31 44 0 / -5V QS16G EAR99  HMC307QS16GE

DC - 4 5-Bit Digital 0.7 0.25 to 7.75 50 TTL/CMOS LP3 EAR99  HMC539LP3E

DC - 3.8 6-Bit Digital 1.5 0.5 to 31.5 45 TTL/CMOS LP4 EAR99  HMC472LP4E

DC - 3 6-Bit Digital 3.0 0.5  to 31.5 32 0 / -5V G16 Hermetic EAR99  HMC424G16

DC - 3 6-Bit Digital, Serial Control 1.2 0.5 to 31.5 45 Serial TTL/CMOS LP4 EAR99  HMC542LP4E

DC - 3 6-Bit Digital, Serial Control 1.2 0.5 to 31.5 45 Serial TTL/CMOS LP4 EAR99  HMC542LP4AE

DC - 6 6-Bit Digital, Serial & Parallel Control 1.8 31.5 55 0 / +5V LP4 EAR99  HMC624LP4E

DC - 6 6-Bit Digital, Serial & Parallel Control 1.8 15.75 55 TTL/CMOS LP4 EAR99  HMC792LP4E

DC - 13 6-Bit Digital 4.0 0.5  to 31.5 32 0 / -5V Chip EAR99  HMC424

DC - 13 6-Bit Digital 3.2 0.5 to 31.5 32 0 / -5V LH5 Hermetic EAR99  HMC424LH5

DC - 13 6-Bit Digital 4.0 0.5  to 31.5 32 0 / -5V LP3 EAR99  HMC424LP3E

2.4 - 8.0 6-Bit Digital 3.5 0.5  to 31.5 40 0 / +5V Chip EAR99  HMC425

2.2 - 8.0 6-Bit Digital 3.2 0.5  to 31.5 40 0 / +5V LP3 EAR99  HMC425LP3E

0.01 - 0.3 7-Bit Digital 3.3 31.75 40 TTL/CMOS LP3 EAR99  HMC759LP3E

 BROADBAND TIME DELAYS - New Product Line!

Data / Clock 
Rate 

(Gbps/GHz)
Function

Rise / Fall
(ps)

Deterministic
Jitter (ps)

Differential 
Output Voltage 
Swing (Vp-p)

DC Power
Consumption

(mW)

Vee Power
Supply 
(Vdc)

Package
ECCN
Code

Part
Number

28 Time Delay 14 / 16 11 0.1 - 0.8 1450 +3.3 LC4B 3A001.a.11.b  HMC910LC4B

COMPARATORS -  High Speed Clocked, Latched and Window Comparators

Analog Input 
B/W (GHz) /Clock 

Rate (Gbps)
Function

Deterministic  
Jitter (ps)

Propagation 
Delay (ps)

Output 
Voltage 

Swing (Vdc)

DC Power 
(mW)

Vcc / Vterm 
[1] 

Power 
Supply (Vdc)

Package
ECCN
Code

Part
Number

Clocked Comparators

10 / 20 Clocked Comparator-RSPECL <3 120 0.4 150 +3.3 / +1.3 LC3C 3A001.a.11.b  HMC874LC3C

10 / 20 Clocked Comparator-RSCML <3 120 0.4 130 0 / 0 LC3C 3A001.a.11.b  HMC875LC3C

10 / 20 Clocked Comparator-RSECL <3 120 0.4 150 0 / -2.0 LC3C 3A001.a.11.b  HMC876LC3C

Latched Comparators

10 / [2] Latched Comparator-RSPECL 2 85 0.4 140  +3.3 / 3.0 LC3C 3A001.a.11.b  HMC674LC3C

10 / [2] Latched Comparator-RSCML 2 100 0.4 100 0 / 0 LC3C 3A001.a.11.b  HMC675LC3C

10 / [2] Latched Comparator-RSECL 2 100 0.35 120 0 / -2.0 LC3C 3A001.a.11.b  HMC676LC3C

Window Comparators

10 / - Window Comparator 2 88 0.4 240 +2 / 0 LC3C 3A001.a.11.b  HMC974LC3C

[1] Vee = -3.0V & Vcci = +3.3V
[2] Note that HMC674/675/676LC3C is a family of Level Latched Comparators

 DATA CONVERTERS - Track-and-Hold

Input 
Freq. (GHz)

Function
Single Tone

THD/SFDR (dB)
Maximum Clock 

Rate (GS/s)
Output Noise

(mV RMS)

Hold Mode 
Feed-through 
Rejection (dB)

Package
ECCN
Code

Part
Number

DC - 4.5  Track-and-Hold -66 / 67 3.0 0.95 >60 LC4B 3A001.a.11.b  HMC660LC4B

 NEW!
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FILTERS - Tunable (Band Pass & Low Pass) - New Product Line!

 Band Pass

Frequency
Range (GHz)

Function
Return 

Loss (dB)

3 dB
Bandwidth 

(%)

Low Side Rejection 
Frequency

(Rej. >20 dB)

High Side Rejection 
Frequency

(Rej. >20 dB)

Tuning 
Response (ns)

Package
ECCN
Code

Part
Number

1 - 2 Band Pass 10 11 0.8 x Fcenter 1.2 x Fcenter 200 LP5 EAR99  HMC890LP5E

2 - 3.9 Band Pass 10 9 0.9 x Fcenter 1.15 x Fcenter 200 LP5 EAR99  HMC891LP5E

 Low Pass

Frequency 
Range (GHz)

Function
Return 

Loss (dB)
Cutoff Frequency 

Range (GHz)
Stopband Frequency

(Rej. >20 dB)
Tuning

Response (ns)
Package

ECCN
Code

Part
Number

DC - 4.0 Low Pass 10 2.2 - 4.0 1.25 x Fcutoff 150 LP5 EAR99  HMC881LP5E
DC - 7.6 Low Pass 10 4.5 - 7.6 1.23 x Fcutoff 150 LP5 EAR99  HMC882LP5E

  FREQUENCY DIVIDERS (PRESCALERS) & DETECTORS 
Input 

Frequency 
(GHz)

Function
Input 
Power 
(dBm)

Output 
Power
 (dBm)

100 kHz SSB 
Phase Noise 

(dBc/Hz)

Bias
Supply

Package
ECCN
Code

Part
Number 

DC - 8 Divide-by-2 -12 to +12 -6 -148 +3V @ 42mA SOT26 3A001.a.11.b  HMC432E

DC - 10 Divide-by-2 -15 to +10 3 -148 +5V @ 83mA S8G 3A001.a.11.b  HMC361S8GE

DC - 11 Divide-by-2 -15 to +10 3 -148 +5V @ 105mA Chip 3A001.a.11.b  HMC361

DC - 12.5 Divide-by-2 -15 to +10 2 -145 +5V @ 105mA S8G 3A001.a.11.b  HMC364S8GE

DC - 13 Divide-by-2 -15 to +10 1 -145 +5V @ 105mA Chip 3A001.a.11.b  HMC364

DC - 13 Divide-by-2 -15 to +10 5 -145 +5V @ 110mA G8 Hermetic 3A001.a.11.b  HMC364G8

DC - 18 Divide-by-2 -15 to +10 -4 -150 +5V @ 77mA LP3 3A001.a.11.b  HMC492LP3E

DC - 8 Divide-by-3 -12 to +12 -2 -153 +5V @ 69mA MS8G 3A001.a.11.b  HMC437MS8GE

DC - 4 Divide-by-4 -15 to +10 3.5 -146 +3V @ 13mA MS8 3A001.a.11.b  HMC426MS8E

DC - 8 Divide-by-4 -12 to +12 -3 -150 +3V @ 53mA SOT26 3A001.a.11.b  HMC433E

DC - 11 Divide-by-4 -15 to +10 -6 -149 +5V @ 68mA Chip 3A001.a.11.b  HMC362

DC - 12 Divide-by-4 -15 to +10 -6 -149 +5V @ 68mA S8G 3A001.a.11.b  HMC362S8GE

DC - 13 Divide-by-4 -15 to +10 2 -151 +5V @ 110mA Chip 3A001.a.11.b  HMC365

DC - 13 Divide-by-4 -15 to +10 7 -151 +5V @ 120mA G8 Hermetic 3A001.a.11.b  HMC365G8

DC - 13 Divide-by-4 -15 to +10 2 -151 +5V @ 110mA S8G 3A001.a.11.b  HMC365S8GE

DC - 18 Divide-by-4 -15 to +10 -4 -150 +5V @ 96mA LP3 3A001.a.11.b  HMC493LP3E

10 - 26 Divide-by-4 -15 to +10 -4 -150 +5V @ 96mA LC3 3A001.a.11.b  HMC447LC3

DC - 7 Divide-by-5 -12 to +12 -1 -153 +5V @ 80mA MS8G 3A001.a.11.b  HMC438MS8GE

DC - 8 Divide-by-8 -5 to +12 -2 -150 +3V @ 62mA SOT26 3A001.a.11.b  HMC434E

DC - 12 Divide-by-8 -15 to +10 -9 -153 +5V @ 70mA Chip 3A001.a.11.b  HMC363

DC - 12 Divide-by-8 -15 to +10 4 -153 +5V @ 90mA G8 Hermetic 3A001.a.11.b  HMC363G8

DC - 12 Divide-by-8 -15 to +10 -9 -153 +5V @ 70mA S8G 3A001.a.11.b  HMC363S8GE

DC - 18 Divide-by-8 -15 to +10 -4 -150 +5V @ 105mA LP3 3A001.a.11.b  HMC494LP4E

0.01 - 6.5 Programmable Divider (N = 1 to 17) -15 to +10 0 -153 +5V @ 200mA LP4 3A001.a.11.b  HMC705LP4E

0.2 - 2.0 Programmable Divider (N = 1 to 4) -2 to +10 10 -160 +5V @ 135mA LP3 3A001.a.11.b  HMC794LP3E

0.4 - 6 Programmable Divider (N = 1 to 6) 0 to +9 5 -156 +3.3V @ 100mA LP3 3A001.a.11.b  HMC905LP3E

DC - 2.2 5-bit Counter, ÷2 to 32 -15 to +10 4 -153  +5V @ 194mA LP4 3A001.a.11.b  HMC394LP4E

 Phase / Frequency Detectors

0.01 - 1.3 Phase Frequency Detector -10 to +10 2 Vpk-pk -153 +5V @ 96mA QS16G 3A001.a.11.b  HMC439QS16GE

 FREQUENCY MULTIPLIERS - Active

Input
Frequency (GHz)

Function
Output 

Frequency (GHz)
Input Power 

(dBm)
Output Power 

(dBm)
100 kHz SSB Phase 

Noise (dBc/Hz)
Package

ECCN
Code

Part
Number

3 - 4 x2 Active 6 - 9 0 17 -140 LP4 EAR99  HMC575LP4E

4.0 - 10.5 x2 Active 8 - 21 5 17 -139 Chip EAR99  HMC561

4.0 - 10.5 x2 Active 8 - 21 5 14 -139 LP3 EAR99  HMC561LP3E

4 - 11 x2 Active 8 - 22 5 12 -134 LC3B EAR99  HMC573LC3B

4.5 - 8.0 x2 Active 9 - 16 2 15 -140 LP4 EAR99  HMC368LP4E

4.95 - 6.35 x2 Active 9.9 - 12.7 0 4 -142 LP3 EAR99  HMC369LP3E

6.5 - 12.3 x2 Active 13.0 - 24.6 4 17 -136 Chip EAR99  HMC814

6.5 - 12.3 x2 Active 13.0 - 24.6 4 17 -136 LC3B EAR99  HMC814LC3B

9.0 - 14.5 x2 Active 18 - 29 3 17 -132 Chip EAR99  HMC576

9.0 - 14.5 x2 Active 18 - 29 3 15 -132 LC3B EAR99  HMC576LC3B

9.5 - 12.5 x2 Active 19 - 25 0 11 -135 Chip EAR99  HMC448

10.0 - 12.5 x2 Active 20 - 25 0 11 -135 LC3B EAR99  HMC448LC3B

11 - 23 x2 Active 22 - 46 5 15 - Chip EAR99  HMC598

12.0 - 16.5 x2 Active 24 - 33 3 17 -132 Chip EAR99  HMC578

12.0 - 16.5 x2 Active 24 - 33 3 15 -132 LC3B EAR99  HMC578LC3B

13.5 - 15.5 x2 Active 27 - 31 0 9 -132 LC3B EAR99  HMC449LC3B

13.5 - 15.5 x2 Active 27 - 31 5 20 -128 LC4B EAR99  HMC577LC4B

13.5 - 16.5 x2 Active 27 - 33 0 10 -132 Chip EAR99  HMC449
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 FREQUENCY MULTIPLIERS - Active

Input
Frequency (GHz)

Function
Output 

Frequency (GHz)
Input Power 

(dBm)
Output Power 

(dBm)
100 kHz SSB Phase 

Noise (dBc/Hz)
Package

ECCN
Code

Part
Number

16 - 23 x2 Active 32 - 46 3 13 -127 Chip EAR99  HMC579

2.45 - 2.8 x4 Active 9.8 - 11.2 -15 3 -142 LP4 EAR99  HMC443LP4E

2.85 - 3.3 x4 Active 11.4 - 13.2 -15 to +5 7 -140 LP4 EAR99  HMC695LP4E

3.6 - 4.1 x4 Active 14.4 - 16.4 -15 0 -140 LP4 EAR99  HMC370LP4E

14 - 16 x4 Active 56 - 64 2 -6 - Chip 3A001.b.2.f  HMC-XDH158

1.2375 - 1.4 x8 Active 9.9 - 11.2 -15 6 -136 LP4 EAR99  HMC444LP4E

0.61875 - 0.6875 x16 Active 9.9 - 11 -15 7 -130 LP4 EAR99  HMC445LP4E

 FREQUENCY MULTIPLIERS - Passive

Input 
Frequency (GHz)

Function
Output 

Frequency (GHz)
Conversion 
Loss (dB)

1Fo / 4Fo 
Isolation (dBm)

Input 
Drive (dBm)

Package
ECCN
Code

Part 
Number

0.7 - 2.4 x2 Passive 1.4 - 4.8  15 47 / 38 10 to 20 Chip EAR99  HMC156

0.7 - 2.4 x2 Passive 1.4 - 4.8  15 47 / 38 10 to 20 C8 EAR99  HMC156C8

0.85 - 2.0 x2 Passive 1.7 - 4.0 15 45 / 40 10 to 20 MS8 EAR99  HMC187AMS8E

1.25 - 3.0 x2 Passive 2.5 - 6.0 15 45 / 45 10 to 20 MS8 EAR99  HMC188MS8E

1.3 - 4.0 x2 Passive 2.6 - 8.0 15 45 / 40 10 to 20 Chip EAR99  HMC158

1.3 - 4.0 x2 Passive 2.6 - 8.0 15 45 / 40 10 to 20 C8 EAR99  HMC158C8

2 - 4 x2 Passive 4 - 8 13 34 / 40 10 to 15 MS8 EAR99  HMC189AMS8E

4 - 8 x2 Passive 8 - 16 20 45 / 38 10 to 15 Chip EAR99  HMC204

4 - 8 x2 Passive 8 - 16 17 41 / 40 10 to 15 C8 EAR99  HMC204C8

4 - 8 x2 Passive 8 - 16 17 42 / 50 10 to 15 MS8G EAR99  HMC204MS8GE

6 - 12 x2 Passive 12 - 24 17 32 / 32 10 to 15 Chip EAR99  HMC205

10 - 15 x2 Passive 20 - 30 13 30 +13 Chip 5A991.h  HMC-XDB112

12 - 18 x2 Passive 24 - 36 14 50 / 60 11 to 15 Chip EAR99  HMC331

24 - 30 x3 Passive 72 - 90 19 - +13 Chip 5A991.h  HMC-XTB110

 HIGH SPEED DIGITAL LOGIC
Data / Clock 

Rate 
(Gbps / GHz)

Function
Rise / Fall 
Time (ps)

Deterministic 
Jitter (ps)

Differential 
Output Voltage 
Swing  (Vp-p)

DC Power 
(mW)

DC Power 
Supply 
(Vdc)

Package
ECCN 
Code

Part
Number

1:2 Fanout Buffer

13 / 13 1:2 Fanout Buffer* 22 / 20 <1 0.4 - 1.1 240  -3.3 LC3C 3A001.a.11.b  HMC670LC3C
13 / 13 Fast Rise Time 1:2 Fanout Buffer* 19 / 18 2 0.6 - 1.1 300 -3.3 LC3C 3A001.a.11.b  HMC720LC3C
13 / 13 Fast Rise Time 1:2 Fanout Buffer* 19 / 18 2 0.6 - 1.1 300 -3.3 LP3 3A001.a.11.b   HMC720LP3E
13 / 13 Fast Rise Time 1:2 Fanout Buffer 19 / 18 2 1.1 300 -3.3 LC3C 3A001.a.11.b  HMC724LC3C
13 / 13 Fast Rise Time 1:2 Fanout Buffer* 22 / 20 2 0.6 - 1.2 290 +3.3 LC3C 3A001.a.11.b  HMC744LC3C

50 1:2 Fanout Buffer* 11 / 11 3 0.4 - 1.2 465 -3.3 LC4B 3A001.a.11.b  HMC842LC4B

2:1 Selector

13 / 13 2:1 Selector* 17 / 15 2 0.6 - 1.2 250 -3.3 LC3C 3A001.a.11.b  HMC678LC3C
13 / 13 2:1 Selector 17 / 15 2 1.1 250 -3.3 LC3C 3A001.a.11.b  HMC728LC3C
13 / 13 2:1 Selector* 22 / 22 2 0.6 - 1.2 250 +3.3 LC3C 3A001.a.11.b  HMC748LC3C

AND / NAND / OR / NOR

13 / 13 AND / NAND / OR / NOR* 22 / 20 <1 0.4 - 1.1 180  -3.3 LC3C 3A001.a.11.b  HMC672LC3C

13 / 13
Fast Rise Time 

AND / NAND / OR / NOR*
19 / 18 2 0.6 - 1.1 230 -3.3 LC3C 3A001.a.11.b  HMC722LC3C

13 / 13
Fast Rise Time 

AND / NAND / OR / NOR*
19 / 18 2 0.6 - 1.1 230 -3.3 LP3 3A001.a.11.b  HMC722LP3E

13 / 13
Fast Rise Time 

AND / NAND / OR / NOR
19 / 18 2 1.1 230 -3.3 LC3C 3A001.a.11.b  HMC726LC3C

13 / 13
Fast Rise Time 

AND / NAND / OR / NOR*
22 / 21 2 0.6 - 1.2 230 +3.3 LC3C 3A001.a.11.b  HMC746LC3C

45 AND / NAND / OR / NOR* 10 / 10 2 0.2 - 0.85 500 -3.3 LC4B 3A001.a.11.b  HMC843LC4B

Clock Divider

28 / 28 Clock Divide-by-2/4 12 / 14 - 0.6 660 -3.3 LC4B 3A001.a.11.b  HMC791LC4B

D-Type Flip-Flop

13 / 13 D-Type Flip-Flop* 22 / 20 <1 0.4 - 1.1 210  -3.3 LC3C 3A001.a.11.b  HMC673LC3C
13 / 13 Fast Rise Time D-Type Flip-Flop* 19 / 17 2 0.7 - 1.3 260 -3.3 LC3C 3A001.a.11.b  HMC723LC3C
13 / 13 Fast Rise Time D-Type Flip-Flop* 19 / 17 2 0.7 - 1.3 260 -3.3 LC3C 3A001.a.11.b  HMC723LP3E
13 / 13 Fast Rise Time D-Type Flip-Flop 19 / 17 2 1.1 260 -3.3 LC3C 3A001.a.11.b  HMC727LC3C
13 / 13 Fast Rise Time D-Type Flip-Flop* 22 / 20 2 0.7 - 1.2 264 +3.3 LC3C 3A001.a.11.b  HMC747LC3C
28 / 28 D-Type Flip-Flop* 15 / 14 2 0.7 - 1.3 260 -3.3 LC3C 3A001.a.11.b  HMC853LC3C

43 D-Type Flip-Flop* 12 / 12 2 0.2 - 0.85 630 -3.3 LC4B 3A001.a.11.b  HMC841LC4B

NRZ-to-RZ Converter

13 / 13 NRZ-to-RZ Converter 15 / 13 2 0.3 - 1.2 594 +3.3 LC3C 3A001.a.11.b  HMC706LC3C

T Flip-Flop

26 / 26 T Flip-Flop w/ Reset* 18 / 17 2 0.4 - 1.1 270 -3.3 LC3C 3A001.a.11.b  HMC679LC3C
26 / 26 T Flip-Flop w/Reset 18 / 17 2 1.1 270 -3.3 LC3C 3A001.a.11.b  HMC729LC3C
26 / 26 T Flip-Flop w/ Reset* 18 / 17 2 0.6 - 1.2 270 +3.3 LC3C 3A001.a.11.b  HMC749LC3C
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 HIGH SPEED DIGITAL LOGIC
Data / Clock 

Rate 
(Gbps / GHz)

Function
Rise / Fall 
Time (ps)

Deterministic 
Jitter (ps)

Differential 
Output Voltage 
Swing  (Vp-p)

DC Power 
(mW)

DC Power 
Supply 
(Vdc)

Package
ECCN 
Code

Part
Number

XOR / XNOR

13 / 13 XOR / XNOR* 22 / 20 <1 0.4 - 1.1 180  -3.3 LC3C 3A001.a.11.b  HMC671LC3C
13 / 13 Fast Rise Time XOR / XNOR* 19 / 18 2 0.6 - 1.2 230 -3.3 LC3C 3A001.a.11.b  HMC721LC3C
13 / 13 Fast Rise Time XOR / XNOR* 19 / 18 2 0.6 - 1.2 230 -3.3 LP3 3A001.a.11.b HMC721LP3E
13 / 13 Fast Rise Time XOR / XNOR 19 / 18 2 1.1 230 -3.3 LC3C 3A001.a.11.b  HMC725LC3C
13 / 13 Fast Rise Time XOR / XNOR* 21 / 19 2 0.6 - 1.2 240 +3.3 LC3C 3A001.a.11.b  HMC745LC3C

* These products feature programmable output voltage swing.

 INTERFACE - RF Switch, Attenuator & Phase Shifter Digital Drivers

Bit Rate
(mbps)

Function Input
Output 

Voltage (V)
Output

Current (mA)
Bias 

Supply
Package

ECCN
Code

Part
Number

10 6-Bit Driver / Controller TTL/CMOS -5 / +2.2 1 +5V @ 1.5mA LP5 EAR99  HMC677LP5E

 I/Q MIXERS / IRMs
RF / LO

Frequency (GHz)
Function

IF Frequency
(GHz)

Conversion
Gain (dB)

Image
Rejection (dB)

IIP3
(dBm)

Package
ECCN
Code

Part
Number

 I/Q Mixers / IRMs

3 - 7 I/Q Mixer / IRM DC - 3.5 -7.5 33 23 Chip EAR99  HMC620
3 - 7 I/Q Mixer / IRM DC - 3.5 -7.5 32 22 LC4 EAR99  HMC620LC4

4 - 8.5 I/Q Mixer / IRM DC - 3.5 -7.5 40 23 Chip EAR99  HMC525
4 - 8.5 I/Q Mixer / IRM DC - 3.5 -7.5 40 23 LC4 EAR99  HMC525LC4

5.9 - 12.0 I/Q Mixer / IRM DC - 1.5 -8 30 18 Chip EAR99  HMC256
6 - 10 I/Q Mixer / IRM DC - 3.5 -7 40 22 Chip EAR99  HMC520
6 - 10 I/Q Mixer / IRM DC - 3.5 -7 40 23 LC4 EAR99  HMC520LC4
6 - 10 I/Q Mixer / IRM DC - 3.5 -7.5 40 28 Chip EAR99  HMC526
6 - 10 I/Q Mixer / IRM DC - 3.5 -7.5 40 28 LC4 EAR99  HMC526LC4

8.5 - 13.5 I/Q Mixer / IRM DC - 3.5 -7.5 40 24 Chip EAR99  HMC521
8.5 - 13.5 I/Q Mixer / IRM DC - 2 -7.5 35 28 Chip EAR99  HMC527
8.5 - 13.5 I/Q Mixer / IRM DC - 2 -7.5 34 28 LC4 EAR99  HMC527LC4
8.5 - 13.6 I/Q Mixer / IRM DC - 3.5 -7.5 38 24 LC4 EAR99  HMC521LC4

10 - 16 I/Q Mixer / IRM, 0 LO DC - 3.5 -8 25 25 LC5 EAR99  HMC775LC5
11 - 16 I/Q Mixer / IRM DC - 3.5 -7.5 35 24 Chip EAR99  HMC522
11 - 16 I/Q Mixer / IRM DC - 3.5 -7.5 35 24 LC4 EAR99  HMC522LC4
11 - 16 I/Q Mixer / IRM DC - 3.5 -8 35 27 Chip EAR99  HMC528
11 - 16 I/Q Mixer / IRM DC - 3.5 -8 35 26 LC4 EAR99  HMC528LC4
15 - 23 I/Q Mixer / IRM DC - 3.5 -8 25 25 LC4 EAR99  HMC523LC4

15 - 23.6 I/Q Mixer / IRM DC - 3.5 -8 27 25 Chip EAR99  HMC523
19 - 33 I/Q Mixer / IRM DC - 5 -8 25 17 Chip 5A001.h  HMC-MDB172
22 - 32 I/Q Mixer / IRM DC - 3.5 -10 23 20 Chip EAR99  HMC524
22 - 32 I/Q Mixer / IRM DC - 4.5 -10 20 20 LC3B EAR99  HMC524LC3B
31 - 38 I/Q Mixer / IRM DC - 3.5 -10.5 17 21 Chip EAR99  HMC555
35 - 45 I/Q Mixer / IRM DC - 5 -8 25 17 Chip 5A991.h  HMC-MDB171
36 - 41 I/Q Mixer / IRM DC - 3.5 -11 18 23 Chip EAR99  HMC556
55 - 64 I/Q Mixer / IRM DC - 3 -9 30 16 Chip 5A991.h  HMC-MDB207

26 - 33 RF Sub-Harmonic, I/Q Mixer / IRM DC - 3 -11 22 16 Chip EAR99  HMC404
54 - 64 RF Sub-Harmonic, I/Q Mixer / IRM DC - 3 -12.5 30 7 Chip 5A991.h  HMC-MDB218

 I/Q DOWNCONVERTER / RECEIVERS
RF / LO

Frequency (GHz)
Function

IF Frequency
(GHz)

Conversion
Gain (dB)

Noise 
Figure (dB)

Image
Rejection (dB)

IIP3
(dBm)

Package
ECCN
Code

Part
Number

7 - 9 I/Q Downconverter / Receiver DC - 3.5 10 2.5 35 1.5 LC5 EAR99  HMC567LC5

9 - 12 I/Q Downconverter / Receiver DC - 3.5 14 2 33 -1 LC5 EAR99  HMC568LC5

9 - 12 I/Q Downconverter / Receiver DC - 3.5 11 2.2 25 2 LC5 EAR99  HMC908LC5

12 - 16 I/Q Downconverter / Receiver DC - 3.5 14 2.8 32 -1 LC5 EAR99  HMC869LC5

17 - 21 I/Q Downconverter / Receiver DC - 3.3 11 2.2 21 2 LC5 EAR99  HMC904LC5

17 - 21 I/Q Downconverter / Receiver DC - 3.5 10 3 17 3 Chip EAR99  HMC570

17 - 21 I/Q Downconverter / Receiver DC - 3.5 10 3 18 2 LC5 EAR99  HMC570LC5

21 - 25 I/Q Downconverter / Receiver DC - 3.5 11 3 24 5 Chip EAR99  HMC571

21 - 25 I/Q Downconverter / Receiver DC - 3.5 10 2 20 5 LC5 EAR99  HMC571LC5

24 - 28 I/Q Downconverter / Receiver DC - 3.5 8 3.5 20 5 Chip EAR99  HMC572

24 - 28 I/Q Downconverter / Receiver DC - 3.5 8 3.5 18 5 LC5 EAR99  HMC572LC5

 I/Q UPCONVERTER / TRANSMITTERS
RF / LO

Frequency (GHz)
Function

IF Frequency
(GHz)

Conversion
Gain (dB)

Sideband
Rejection (dBc)

OIP3
(dBm)

Package
ECCN
Code

Part
Number

11 - 17 I/Q Upconverter / Transmitter DC - 2 13 -20 26 LC5 EAR99  HMC709LC5

16 - 21 I/Q Upconverter / Transmitter DC - 3.5 12 -20 30 LC5 EAR99  HMC710LC5
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 I/Q UPCONVERTER / TRANSMITTERS
RF / LO

Frequency (GHz)
Function

IF Frequency
(GHz)

Conversion
Gain (dB)

Sideband
Rejection (dBc)

OIP3
(dBm)

Package
ECCN
Code

Part
Number

17.7 - 23.6 I/Q Upconverter / Transmitter DC - 3.5 15 -35 35 LC5 EAR99  HMC819LC5

21 - 27 I/Q Upconverter / Transmitter DC - 3.75 12 -20 27 LC5 EAR99  HMC815LC5

 MIXERS
RF Frequency 

(GHz)
Function

IF Frequency
(GHz)

Conversion
Gain (dB)

LO / RF
Isolation (dB)

IIP3
(dBm)

Package
ECCN
Code

Part
Number

 High IP3 Mixers

0.45 - 0.5 High IP3, SGL-END DC - 0.15 -9.5 20 32 MS8 EAR99  HMC387MS8E

0.4 - 0.65 High IP3, 0 LO DC - 0.25 -9 7 33 MS8G EAR99  HMC585MS8GE

0.5 - 2.7 High IP3, DBL-BAL, +2 LO DC - 1 -8 28 28 LP4 EAR99  HMC915LP4E

0.6 - 1.2 High IP3, SGL-BAL DC - 0.3 -7.5 22 27 MS8 EAR99  HMC350MS8E

0.7 - 1.0 High IP3, SGL-END DC - 0.25 -8.5 24 35 MS8 EAR99  HMC399MS8E

0.7 - 1.0 High IP3, DBL-BAL, 0 LO DC - 0.45 -7 23 32 LP4 EAR99  HMC684LP4E

0.7 - 1.1 High IP3, DBL-BAL, 0 LO 0.05 - 0.25 -7.5 24 40 LP4 EAR99  HMC786LP4

0.7 - 1.2 High IP3, DBL-BAL DC - 0.3 -9 42 25 S8 EAR99  HMC351S8E

0.7 - 1.4 High IP3, 0 LO DC - 0.35 -9 20 33 MS8G EAR99  HMC483MS8GE

0.7 - 1.5 High IP3, DBL-BAL, 0 LO DC - 0.5 -7.5 24 34 LP4 EAR99  HMC686LP4E

0.8 - 1.2 High IP3, DBL-BAL, 0 LO DC - 0.3 -8 27 27 LP4 EAR99  HMC551LP4E

1.5 - 3.5 High IP3, DBL-BAL DC - 1 -8 38 25 MS8 EAR99  HMC316MS8E

1.6 - 3.0 High IP3, DBL-BAL, 0 LO DC - 1 -8 30 25 LP4 EAR99  HMC552LP4E

1.7 - 2.2 High IP3, SGL-END DC - 0.3 -8.8 30 36 MS8 EAR99  HMC400MS8E

1.7 - 2.2 High IP3, 0 LO 0.05 - 0.3 -9.2 9 35 MS8G EAR99  HMC485MS8GE

1.7 - 2.2 High IP3, DBL-BAL, 0 LO DC - 0.5 -8 30 35 LP4 EAR99  HMC685LP4E

1.7 - 2.2 High IP3, DBL-BAL, 0 LO DC - 0.5 -8 31 34 LP4 EAR99  HMC687LP4E

1.7 - 2.2 High IP3, DBL-BAL, 0 LO 0.05 - 0.30 -8 30 38 LP4 EAR99  HMC785LP4E

1.7 - 3.0 High IP3, SGL-BAL DC - 0.8 -9 30 30 MS8 EAR99  HMC304MS8E

1.7 - 4.0 High IP3, DBL-BAL, +4 LO DC - 1.0 -8 32 25 LP4 EAR99  HMC215LP4E

1.8 - 2.2 High IP3, SGL-END DC - 0.5 -8.5 25 31 MS8 EAR99  HMC402MS8E

2.2 - 2.7 High IP3, DBL-BAL, 0 LO DC - 0.45 -7.5 25 31 LP4 EAR99  HMC688LP4E

2.2 - 2.7 High IP3, DBL-BAL, 0 LO DC - 0.45 -7.5 26 31 LP4 EAR99  HMC689LP4E

2.3 - 4.0 High IP3, +4 LO DC - 1 -10 15 35 LP4 EAR99  HMC615LP4E

2.4 - 4.0 High IP3, SGL-END DC - 1 -10 30 34 MS8 EAR99  HMC214MS8E

3.3 - 3.9 High IP3, DBL-BAL, 0 LO DC - 0.6 -8.5 28 30 LP4 EAR99  HMC666LP4E

6 - 12 High IP3, DBL-BAL DC - 4 -8 40 30 LC3 EAR99  HMC663LC3

9 - 15 High IP3, DBL-BAL DC - 2.5 -7.5 40 24 MS8G EAR99  HMC410AMS8GE

 Downconverter RFICs

0.7 - 1.0 Downconverter 0.05 - 0.25 12.5 25 15 QS16 EAR99  HMC420QS16E

0.7 - 1.0 High IP3, Dual Downconverter 0.06 - 0.5 7.5 16 23 LP6C EAR99  HMC683LP6CE

0.9 - 1.6 Hi-IP3 Downconverter w/RF Amplifi er 0.05 - 0.5 30 45 6 LP4 EAR99  HMC621LP4E

0.8 - 0.96 Hi-IP3 Dual Downconverter 0.05 - 0.3 9 4 26 LP6 EAR99  HMC581LP6E

0.8 - 1.0 Hi-IP3 Downconverter 0.05 - 0.25 13.8 28 15 QS16G EAR99  HMC377QS16GE

0.8 - 2.7 Hi-IP3 Wideband Downconverter 0.001 - 0.6 -1 48 26 LP4 EAR99  HMC334LP4E

1.4 - 2.3 Hi-IP3 Downconverter 0.05 - 0.3 9 33 19 QS16G EAR99  HMC421QS16E

1.7 - 2.2 Hi-IP3 Downconverter 0.05 - 0.3 11 25 19 QS16G EAR99  HMC380QS16GE

1.7 - 2.2 Hi-IP3 Dual Downconverter 50 - 300 9 10 27 LP6 EAR99  HMC381LP6E

1.7 - 2.2 Hi-IP3, Dual Downconverter 0.06 - 0.4 6 25 25 LP6C EAR99  HMC682LP6CE

1.8 - 2.7 Hi-IP3 Downconverter w/RF Amplifi er 0.05 - 0.65 33 45 11 LP4 EAR99  HMC623LP4E

 0 to +7 dBm LO Double & Single Balanced Mixers

0.6 - 1.3 Low LO, DBL-BAL DC - 0.4 -8 35 15 MS8 EAR99  HMC423MS8E

0.7 - 1.2 0 LO, DBL-BAL 0.25 - 0.45 10 36 23 LP4 EAR99  HMC665LP4E

1.8 - 3.9 +3 LO, DBL-BAL 0.2 - 0.55 9 33 23 LP4 EAR99  HMC622LP4E

1.2 - 2.5 Low LO, DBL-BAL DC - 1 -8 30 15 MS8 EAR99  HMC422MS8E

3 - 3.8 Low LO, SGL-BAL DC - 1 -8.5 15 10 SOT26 EAR99  HMC333E

4 - 7 0 LO, DBL-BAL DC - 2.5 -7 32 15 MS8G EAR99  HMC488MS8GE

4.5 - 6.0  +7 LO, DBL-BAL DC - 1.6 -7 30 18 MS8 EAR99  HMC218MS8E

 +10 dBm LO Double & Single Balanced Mixers

0.7 - 2.0  +10 LO, DBL-BAL DC - 0.3 -9 45 17 S8 EAR99  HMC207S8E

0.7 - 2.0  +10 LO, DBL-BAL DC - 0.5 -9 24 17 MS8 EAR99  HMC208MS8E

1.5 - 4.5  +10 LO, DBL-BAL DC - 1.5 -8.5 40 19 MS8 EAR99  HMC213AMS8E

1.7 - 3.0  +10 LO, SGL-BAL DC - 0.8 -9 30 21 MS8 EAR99  HMC272MS8E

1.7 - 3.5  +10 LO, SGL-BAL DC - 0.9 -9 30 21 SOT26 EAR99  HMC285E

4.5 - 8.0  +10 LO, DBL-BAL DC - 2 -8.2 35 16 C8 EAR99  HMC168C8

5 - 12  +10 LO, DBL-BAL DC - 4 -7.5 25 17 MS8 EAR99  HMC220MS8E

7 - 10  +10 LO, DBL-BAL DC - 2 -9 32 16 C8 EAR99  HMC171C8
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 MIXERS
RF Frequency 

(GHz)
Function

IF Frequency
(GHz)

Conversion
Gain (dB)

LO / RF
Isolation (dB)

IIP3
(dBm)

Package
ECCN
Code

Part
Number

 +13 dBm LO Double & Single Balanced Mixers

0.7 - 1.2 +13 LO, SGL-BAL DC - 0.3 -9 26 21 MS8 EAR99  HMC277MS8E

1.7 - 4.5  +13 LO, DBL-BAL DC - 1 -8 30 20 MS8 EAR99  HMC175MS8E

1.7 - 4.5 +13 LO, Dual Channel DC - 1.5 -8 - 23 LP5 EAR99  HMC340ALP5E

2.5 - 4.0  +13 LO, DBL-BAL DC - 2 -9 45 18 C8 EAR99  HMC170C8

4.5 - 9.0  +13 LO, DBL-BAL DC - 2.5 -8.5 25 21 MS8 EAR99  HMC219MS8E

6 - 26  +13 LO, DBL-BAL DC - 10 -9 32 20 Chip EAR99  HMC773

6 - 26  +13 LO, DBL-BAL DC - 8 -9 38 22 LC3B EAR99  HMC773LC3B

7 - 14 +13 LO, DBL-BAL DC - 5 -7 48 22 Chip EAR99  HMC553

7 - 14 +13 LO, DBL-BAL DC - 5 -7 50 22 LC3B EAR99  HMC553LC3B

7 - 34 +13 LO, DBL-BAL DC - 8 -11 35 22 LC3B EAR99 HMC774LC3B

7 - 43  +13 LO, DBL-BAL DC - 10 -9 35 22 Chip EAR99  HMC774

9 - 15  +13 LO, DBL-BAL DC - 2.5 -7.5 40 - 50 17 MS8G EAR99  HMC412MS8GE

10 - 15  +13 LO, SGL-BAL DC - 3 -9 27 16 MS8G EAR99  HMC411MS8GE

11 - 20 +13 LO, DBL-BAL DC - 6 -7 46 18 Chip EAR99  HMC554

11 - 20 +13 LO, DBL-BAL DC - 6 -7 46 18 LC3B EAR99  HMC554LC3B

14 - 26  +13 LO, DBL-BAL DC - 8 -7.5 39 20 Chip EAR99  HMC260

14 - 26 +13 LO, DBL-BAL DC - 8 -7.5 38 20 LC3B EAR99  HMC260LC3B

16 - 30 +13 LO, DBL-BAL DC - 8 -8 40 21 LC3B EAR99  HMC292LC3B

17 - 31  +13 LO, DBL-BAL DC - 6 -8 32 19 LM3C EAR99  HMC292LM3C

18 - 32  +13 LO, DBL-BAL DC - 8 -7.5 38 19 Chip EAR99  HMC292

24 - 32 +13 LO, DBL-BAL DC - 8 -10 38 19 LC3B EAR99  HMC329LC3B

24 - 40 +13 LO, DBL-BAL DC - 18 -8 35 21 Chip EAR99  HMC560

24 - 40 +13 LO, DBL-BAL DC - 17 -10 35 21 LM3 EAR99  HMC560LM3

25 - 40  +13 LO, DBL-BAL DC - 8 -9.5 42 19 Chip EAR99  HMC329

26 - 40  +13 LO, DBL-BAL DC - 8 -8 37 19 LM3 EAR99  HMC329LM3

54 - 64 +13 LO, DBL-BAL DC - 5 -8 30 13 Chip 5A991.h  HMC-MDB169

 +15 to +20 dBm LO Double & Single Balanced Mixers

70 - 90 +14 LO, DBL-BAL DC - 18 -12 - - Chip 5A991.h  HMC-MDB277

1.8 - 5.0  +15 LO, DBL-BAL DC - 3 -7 42 18 Chip EAR99  HMC128

1.8 - 5.0  +15 LO, DBL-BAL DC - 2 -10 40 18 G8 Hermetic EAR99  HMC128G8

2.5 - 7 +15 LO, DBL-BAL DC - 3 -7 48 22 Chip EAR99  HMC557

2.5 - 7 +15 LO, DBL-BAL DC - 3 -7 48 22 LC4 EAR99  HMC557LC4

4 - 8  +15 LO, DBL-BAL DC - 3 -7 40 17 Chip EAR99  HMC129

4 - 8  +15 LO, DBL-BAL DC - 3 -8 30 18 G8 Hermetic EAR99  HMC129G8

4 - 8 +15 LO, DBL-BAL DC - 3 -7 40 17 LC4 EAR99  HMC129LC4

5.5 - 14 +15 LO, DBL-BAL DC - 6 -7 45 24 Chip EAR99  HMC558

5.5 - 14 +15 LO, DBL-BAL DC - 6 -7 45 24 LC3B EAR99  HMC558LC3B

6 - 11  +15 LO, DBL-BAL DC - 2 -7 40 17 Chip EAR99  HMC130

6 - 15  +15 LO, DBL-BAL DC - 2 -8.5 35 20 C8 EAR99  HMC141C8 / 142C8

6 - 18  +15 LO, DBL-BAL DC - 6 -10 25 21 Chip EAR99  HMC141 / 142

7 - 14 +15 LO, DBL-BAL DC - 2 -10 35 20 LH5 Hermetic EAR99  HMC141LH5

14 - 23  +15 LO, DBL-BAL DC - 2 -10.5 38 18 Chip EAR99  HMC203

3 - 10 +17 LO, DBL-BAL DC - 4 -9 55 23 LC3B EAR99  HMC787LC3B

5 - 20  +20 LO, DBL-BAL DC - 3 -10 30 25 Chip EAR99  HMC143 / 144

6 - 20 +20 LO, DBL-BAL DC - 3 -10 35 23 LC4 EAR99  HMC144LC4

6 - 20 +20 LO, DBL-BAL DC - 3 -10 35 24 LH5 Hermetic EAR99  HMC144LH5

 Sub-Harmonic Mixers

14 - 20 Sub-Harmonic DC - 3 -10 40 7 LM3 EAR99  HMC258LM3

14 - 21 Sub-Harmonic DC - 3 -10 40 7 Chip EAR99  HMC258

14.5 - 19.5 Sub-Harmonic DC - 3.5 -10 45 5 LC3B EAR99  HMC258LC3B

17 - 25 Sub-Harmonic DC - 3 -9 27 10 Chip EAR99  HMC337

17.7 - 23.6 Sub-Harmonic, Upconverter DC - 3.5 15 40 13 LC5 EAR99  HMC711LC5

20 - 30 Sub-Harmonic DC - 6 -10 40 13 Chip EAR99  HMC264

21 - 31 Sub-Harmonic DC - 6 -9 40 13 LC3B EAR99  HMC264LC3B

20 - 30 Sub-Harmonic DC - 4 -9 30 10 LM3 EAR99  HMC264LM3

20 - 31 Sub-Harmonic, Downconverter 0.7 - 3.0 3 28 8 LM3 EAR99  HMC265LM3

20 - 32 Sub-Harmonic, Downconverter 0.7 - 3.0 3 30 10 Chip EAR99  HMC265

20 - 40 Sub-Harmonic 1 - 3 -12 24 13 Chip EAR99  HMC266

24 - 34 Sub-Harmonic DC - 3 -11 33 13 LC3B 5A991.b  HMC338LC3B

24 - 34 Sub-Harmonic DC - 4 -10 30 22 LC4 EAR99  HMC798LC4

26 - 33 Sub-Harmonic DC - 2.5 -9 33 11 Chip 5A991.b  HMC338

33 - 42 Sub-Harmonic DC - 3 -10 37 10 Chip EAR99  HMC339
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DEMODULATORS -  I/Q Demodulator

Input 
Frequency (GHz)

Function
IF Frequency

(GHz)
Conversion
Gain (dB)

Noise Figure
(dB)

IIP3 / IIP2
(dBm)

Package
ECCN
Code

Part
Number

0.1 - 4.0 I/Q Demodulator DC - 0.6 -3.5 15 +25 / +60 LP4 EAR99  HMC597LP4E

 MODULATORS -  Bi-Phase Modulator

Input
Frequency (GHz)

Function
Loss
(dB)

Amp / Phase 
Balance (dB/Deg)

Carrier
Suppression (dBc)

Bias
Control (mA)

Package
ECCN
Code

Part
Number

1.8 - 5.2 Bi-Phase 8 0.2 / 2.5 30 +/- 5 Chip EAR99  HMC135

4 - 8 Bi-Phase 8 0.1 / 4.0 30 +/- 5 Chip EAR99  HMC136

6 - 11 Bi-Phase 9 0.25 / 10.0 20 +/- 5 Chip EAR99  HMC137

MODULATORS -  Direct Quadrature Modulator

Input
Freq. (GHz)

Function
OIP3 (dBm) / Carrier 
Suppression (dBc)

Modulation 
Bandwidth (MHz)

Output Noise 
Floor (dBc/Hz)

Bias
Supply

Package
ECCN
Code

Part
Number

0.02 - 2.7 Direct Quadrature 23 / 42 DC - 700 -162 +5V @ 160mA LP4 EAR99  HMC696LP4E

0.1 - 4 Direct Quadrature 23 / 42 DC - 700 -159 +5V @ 170mA LP4 EAR99  HMC497LP4E

0.25 - 3.8 Direct Quadrature 14 / 38 DC - 250 -158 +3.3V @ 108mA LP3 EAR99  HMC495LP3E

0.45 - 4.0 Direct Quadrature 22 / 43 DC - 700 -165 +5V @ 168mA LP4 EAR99  HMC697LP4E

0.05 - 2.7
Direct Quadrature 

with VGA
25 / 50 DC - 440 -159 +5V @ 120mA LP5 3A001.a.11.b  HMC795LP5E

4 - 7 Direct Quadrature 17 / 34 DC - 250 -157 +3V @ 93mA LP3 EAR99  HMC496LP3E

MODULATORS -  Vector Modulators

Frequency
(GHz)

Function
Gain 

Range (dB)
Continuous Phase 

Control (deg)
IP3 / Noise

Floor (Ratio)
IIP3 @ Max.
Gain (dBm)

Package
ECCN
Code

Part
Number

0.7 - 1.0 Vector -50 to -10 360 186.5 34 LP3 EAR99  HMC630LP3E

1.8 - 2.7 Vector -50 to -10 360 186 35 LP3 EAR99  HMC631LP3E

1.8 - 2.2 Vector -50 to -10 360 185 33 LP3 EAR99  HMC500LP3E

 PASSIVES -  Fixed Attenuators

Frequency
(GHz)

Function
Attenuation

Accuracy (dB)
Nominal

Attenuation (dB)
Maximum Input 

Power (dBm)
Chip Size Package

ECCN
Code

Part
Number

DC - 50 Thru Line ±0.2 0.15 - 17 x 18 Chip EAR99  HMC650

DC - 50 Thru Line ±0.3 0.15 - 23 x 18 Chip EAR99  HMC651

DC - 50 Passive ±0.2 2 27 17 x 18 Chip EAR99  HMC652

DC - 50 Passive ±0.2 3 26 17 x 18 Chip EAR99  HMC653

DC - 50 Passive ±0.2 4 25 17 x 18 Chip EAR99  HMC654

DC - 50 Passive ±0.2 6 26 17 x 18 Chip EAR99  HMC655

DC - 50 Passive ±0.1 10 25 17 x 18 Chip EAR99  HMC656

DC - 25 Passive ±1.5 10 25 N/A LP2 EAR99  HMC656LP2E

DC - 50 Passive ±0.4 15 25 17 x 18 Chip EAR99  HMC657

DC - 25 Passive ±2 15 25 N/A LP2 EAR99  HMC657LP2E

DC - 50 Passive ±0.5 20 25 23 x 18 Chip EAR99  HMC658

DC - 25 Passive ±2 20 25 N/A LP2 EAR99  HMC658LP2E

 PHASE SHIFTERS -  Analog

Frequency
(GHz)

Function
Insertion
Loss (dB)

Phase
Range (deg)

2nd harmonic
Pin = 10 dBm (dBc)

Control Voltage
Range (Vdc)

Package
ECCN
Code

Part
Number

5 - 18 Analog 4
500° @ 5 GHz
100° @ 18 GHz

80 0V to +10V Chip EAR99  HMC247

6 - 15 Analog 7
750° @ 6 GHz

500° @ 15 GHz
40 0V to +5V LP4 EAR99  HMC538LP4E

PHASE SHIFTERS -  Digital

Frequency
(GHz)

Function
Insertion
Loss (dB)

Phase
Range (deg)

IIP3
(dBm)

Control
Input (Vdc)

Package
ECCN
Code

Part
Number

8 - 12 4-Bit Digital 5 22.5 to 360 40 0 / -3V Chip EAR99  HMC543

8 - 12 4-Bit Digital 6.5 22.5 to 360 37 0 / -3V LC4B EAR99  HMC543LC4B

15 - 18.5 5-Bit Digital 7 11.25 to 360 40 0 / -3 Chip EAR99  HMC644

15 - 18.5 5-Bit Digital 7 11.25 to 360 40 0 / -3 LC5 EAR99  HMC644LC5

2.5 - 3.1 6-Bit Digital 4 5.625 to 360 54 0 / +5 Chip EAR99  HMC647

2.5 - 3.1 6-Bit Digital 4 5.625 to 360 54 0 / +5 LP6 EAR99  HMC647LP6E

2.9 - 3.9 6-Bit Digital 4 5.625 to 360 45 0 / +5 Chip EAR99  HMC648

2.9 - 3.9 6-Bit Digital 5 5.625 to 360 45 0 / +5 LP6 EAR99  HMC648LP6E

3 - 6 6-Bit Digital 6.5 5.625 to 360 44 0 / +5 Chip EAR99  HMC649

3 - 6 6-Bit Digital 8 5.625 to 360 44 0 / +5 LP6 EAR99  HMC649LP6E

9 - 12 6-Bit Digital 6.5 5.625 to 360 38 0 / -3 Chip EAR99  HMC643

9 - 12 6-Bit Digital 7 5.625 to 360 38 0 / -3 LC5 EAR99  HMC643LC5
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PHASE SHIFTERS -  Digital

Frequency
(GHz)

Function
Insertion
Loss (dB)

Phase
Range (deg)

IIP3
(dBm)

Control
Input (Vdc)

Package
ECCN
Code

Part
Number

9 - 12.5 6-Bit Digital 6.5 5.625 to 360 41 0 / +5 Chip EAR99  HMC642

9 - 12.5 6-Bit Digital 7 5.625 to 360 41 0 / +5 LC5 EAR99  HMC642LC5

 PHASE LOCKED LOOP -  Synthesizer ICs

Frequency
(GHz)

Function
Max. PFD 

Freq. (MHz)

Max. 
Reference 

Freq. (MHz)

Figure of Merit  
(Frac/Int)
(dBc/Hz)

Frequency 
Resolution 

w/ 50 MHz Ref.

Bias
Supply

Package
ECCN
Code

Part
Number

10 kHz - 8 GHz
Fractional-N 

w/ Int. Sweeper
75 200 -221 / -227 3 Hz

+5V @ 37mA
+3.3V @ 90mA

LP6C 3A001.a.11.b  HMC701LP6CE

10 kHz - 14 GHz
Fractional-N 

w/ Int. Sweeper
75 200 -221 / -227 6 Hz

+5V @ 37mA
+3.3V @ 136mA

LP6C 3A001.a.11.b  HMC702LP6CE

10 MHz - 8 GHz Fractional-N 70 200 -221 / -226 3 Hz
+5V @ 7mA

+3.3V @ 95mA
LP4 3A001.a.11.b  HMC700LP4E

80 MHz - 7 GHz Integer-N 1300 1300 -233 50 MHz +5V @ 310mA LP5 3A001.a.11.b  HMC698LP5E

160 MHz - 7 GHz Integer-N 1300 1300 -233 50 MHz +5V @ 310mA LP5 3A001.a.11.b  HMC699LP5E

10 MHz - 2.8 GHz Integer-N 1300 1300 -233 50 MHz +5V @ 250mA QS16G 3A001.a.11.b  HMC440QS16GE

PLLs with INTEGRATED VCOs

Frequency
(GHz)

Function
Closed Loop 

SSB Phase Noise 
@ 10 kHz Offset

Open Loop VCO 
Phase Noise 

@ 1 MHz Offset

Pout 
(dBm)

RMS Jitter 
Fractional 
Mode (fs)

Integrated PN 
Fractional Mode 

(deg rms)
Package

ECCN
Code

Part
Number

0.66 - 3.3 Tri-Band RF VCO -115 dBc/Hz -142 dBc/Hz +10 190 0.10 LP6C 3A001.a.11.b  HMC822LP6CE

0.78 - 0.87 RF VCO -120 dBc/Hz -147 dBc/Hz +12 190 0.05 LP6C 3A001.a.11.b  HMC824LP6CE

0.86 - 4.16 Tri-Band RF VCO -113 dBc/Hz -140 dBc/Hz +10 190 0.12 LP6C 3A001.a.11.b  HMC821LP6CE

0.99 - 1.105 RF VCO -118 dBc/Hz -145 dBc/Hz +10 190 0.07 LP6C 3A001.a.11.b  HMC826LP6CE

1.095 - 5.10 Tri-Band RF VCO -110 dBc/Hz -139 dBc/Hz +10 190 0.17 LP6C 3A001.a.11.b  HMC820LP6CE

1.285 - 1.415 RF VCO -116 dBc/Hz -142 dBc/Hz +10 190 0.10 LP6C 3A001.a.11.b  HMC828LP6CE

1.815 - 2.01 RF VCO -112 dBc/Hz -141 dBc/Hz +9 190 0.13 LP6C 3A001.a.11.b  HMC831LP6CE

3.365 - 3.705 RF VCO -107 dBc/Hz -135 dBc/Hz 0 190 0.25 LP6C 3A001.a.11.b  HMC836LP6CE

7.3 - 8.2 Microwave VCO -102 dBc/Hz -140 dBc/Hz +15 196 0.55 LP6C 3A001.a.11.b  HMC764LP6CE

7.8 - 8.8 Microwave VCO -102 dBc/Hz -139 dBc/Hz +13 193 0.58 LP6C 3A001.a.11.b  HMC765LP6CE

11.5 -12.5 Microwave VCO -100 dBc/Hz -134 dBc/Hz +11 181 0.78 LP6C 3A001.a.11.b  HMC783LP6CE

12.4 - 13.4 Microwave VCO -98 dBc/Hz -134 dBc/Hz +8 175 0.81 LP6C 3A001.a.11.b  HMC807LP6CE

* Figure of merit (FOM) of synthesizer is -225/-226 dBc/Hz (fractional/integer).

POWER CONDITIONING – High PSRR Quad Linear Voltage Regulators

Input 
Voltage (V)

Function
Output 

Voltage (V)

Output 
Current 

(mA)

Power Supply Rejection 
Ratio (PSRR) (dB)

Output Noise Spectral 
Density (nV/√Hz) Regulated 

Outputs
Package

ECCN
Code

Part
Number

1 kHz 1 MHz 1 kHz 10 kHz

3.35 - 5.6 Quad High PSRR 2.5 - 5.2 15 - 100 80 60 7 3 4 LP3 EAR99  HMC860LP3E

 POWER DETECTORS
Frequency

(GHz)
Function

Dynamic
Range (dB)

RSSI Slope
(mV / dB)

RF Threshold 
Level (dBm)

Bias
Supply

Package
ECCN
Code

Part
Number

Log Detector/Controller

50 Hz - 3.0 Log Detector / Controller 74 ±3 19 -66 +3.3V @ 29mA LP4 EAR99  HMC612LP4E

0.001 - 8.0 Log Detector / Controller 70 ±3 -25 -61 +5V @ 113mA LP4 EAR99  HMC602LP4E

0.001 - 10.0 Log Detector / Controller 73 ±3 -25 -65 +5V @ 103mA Chip EAR99  HMC611

0.001 - 10.0 Log Detector / Controller 70 ±3 -25 -65 +5V @ 106mA LP4 EAR99  HMC611LP4E

0.01 - 4.0 Log Detector / Controller 70 ±3 19 -68 +3.3V @ 30mA LP4 EAR99  HMC601LP4E

0.05 - 4.0 Log Detector / Controller 70 ±3 19 -69 +3.3V @ 29mA LP4 EAR99  HMC600LP4E

0.05 - 8.0 Log Detector / Controller 54 ±1 17.5 -55 +5V @ 17mA LP3 EAR99  HMC713LP3E

0.1 - 2.7 Log Detector / Controller 54 ±1 17.5 -52 +5V @ 17mA MS8 EAR99  HMC713MS8E

8 - 30 Log Detector 54 ±3 13.3 -55 +3.3V @ 88mA LP3 EAR99  HMC662LP3E

RMS Power Detectors

DC - 3.9  True RMS Power Detector 69 ±1 37 -60 +5V @ 65 mA LP4 EAR99  HMC610ALP4E

Successive Detection Log Video Amplifi er

0.1 - 20  SDLVA 59 14 -54 +3.3V @ 83mA LC4B EAR99  HMC613LC4B

0.6 - 20 SDLVA 59 14 -54 +3.3V @ 80mA Chip EAR99  HMC913

0.6 - 20 SDLVA 59 14 -54 +3.3V @ 80mA LC4B EAR99  HMC913LC4B

 SWITCHES
Frequency

(GHz)
Function

Insertion
Loss (dB)

Isolation
(dB)

 Input
P1dB (dBm)

Control
Input (Vdc)

Package
ECCN
Code

Part
Number

 SPST & SPDT Switches

DC - 6 SPST, Failsafe 0.7 25 27 0 / +2.2 to +5V SOT26 EAR99  HMC550E
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SWITCHES
Frequency

(GHz)
Function

Insertion
Loss (dB)

Isolation
(dB)

 Input
P1dB (dBm)

Control
Input (Vdc)

Package
ECCN
Code

Part
Number

DC - 6 SPST, Hi Isolation 1.4 52 27 0 / -5V G7 Hermetic EAR99  HMC231G7

DC - 2.5 SPDT, Refl ective 0.4 36 29 0 / -5V S8 EAR99  HMC239S8E

DC - 3 SPDT, Refl ective 0.4 27 30 0 / +3V MS8 EAR99  HMC190AMS8E

DC - 3 SPDT, Hi Isolation 0.7 50 23 0 / +5V MS8 EAR99  HMC194MS8E

DC - 3 SPDT, Refl ective 0.4 28 30 0 / +3V SOT26 EAR99  HMC197AE

DC - 3 SPDT, Refl ective 0.4 28 30 0 / +3V SOT26 EAR99  HMC221AE

DC - 3 SPDT, Refl ective 0.3 31 34 0 / +3 to +8V SOT26 EAR99  HMC545E

DC - 3.5 SPDT, Hi Isolation 0.5 45 25 0 / +5V MS8G EAR99  HMC284MS8GE

DC - 4 SPDT, Refl ective 0.5 28 29 0 / -5V or +5V / 0 Chip EAR99  HMC240

DC - 4 SPDT, Hi Isolation 0.9 65 31 0 / +5V LP4C EAR99  HMC349LP4CE

DC - 4 SPDT, Hi Isolation 0.9 57 31 0 / +5V MS8G EAR99  HMC349MS8GE

DC - 4 SPDT, Hi Isolation 1.1 47 31 0 / +5V MS8G EAR99  HMC435MS8GE

DC - 6 SPDT, Hi Isolation 1.4 50 26 0 / -5V G7 Hermetic EAR99  HMC232G7

DC - 6 SPDT, Hi Isolation 1.4 43 26 0 / -5V G8 Hermetic EAR99  HMC232G8

DC - 6 SPDT, Hi Isolation 1.4 43 26 0 / -5V G8 Hermetic EAR99  HMC233G8

DC - 6 SPDT, Hi Isolation 1.6 42 25 0 / +5V MS8G EAR99  HMC336MS8GE

DC - 6 SPDT, Hi Isolation 1.4 46 27 0 / -5V G7 EAR99  HMC607G7

DC - 6 SPDT, Hi Isolation 0.8 60 35 0 / +3 to +5V LP4C EAR99  HMC849LP4CE

DC - 8 SPDT, Hi Isolation 1.4 50 26 0 / -5V C8 EAR99  HMC232C8

DC - 8 SPDT, Hi Isolation 1.5 45 26 0 / -5V C8 EAR99  HMC234C8

DC - 8 SPDT, Hi Isolation 1.2 48 23 0 / -5V MS8G EAR99  HMC270MS8GE

DC - 8 SPDT, Hi Isolation 2.0 44 23 0 / -5V C8 EAR99  HMC347C8

DC - 8 SPDT, Hi Isolation 2.2 35 23 0 / -5V G8 Hermetic EAR99  HMC347G8

DC - 12 SPDT, Hi Isolation 1.5 55 27 0 / -5V LP4 EAR99  HMC232LP4E

DC - 15 SPDT, Hi Isolation 1.4 50 26 0 / -5V Chip EAR99  HMC232

DC - 15 SPDT, Hi Isolation 1.6 44 23 0 / -5V LP3 EAR99  HMC347LP3E

DC - 15 SPDT, Hi Isolation 1.7 60 26 0 / -5V Chip EAR99  HMC607

DC - 20 SPDT, Hi Isolation 1.7 45 23 0 / -5V Chip EAR99  HMC347

DC - 20 SPDT, Hi Isolation 1.8 47 23 0 / -5V LP3 EAR99  HMC547LP3E

55 - 86 SPDT, Refl ective 2 30 - -5 / +5 Chip 5A991.h  HMC-SDD112

0.1 - 2.1 SPDT, 40W, Failsafe 0.4 22 46 0 / +3V to +8V LP2 EAR99  HMC646LP2E

0.2 - 2.2 SPDT, 10W, Failsafe 0.4 40 > 40 0 / +3 to +8V MS8G EAR99  HMC546MS8GE

0.2 - 2.7 SPDT, 10W, Failsafe 0.4 35 43 0 / +3 to +8V LP2 EAR99  HMC546LP2E

0.824 - 0.894 SPDT, 10W, T/R 0.6 22  > 40 0 / +5V SOT26 EAR99  HMC446E

DC - 2.5 SPDT, CATV 0.6 58 28 0 / +5V LP3 EAR99  HMC348LP3E

DC - 3 SPDT T/R 0.5 25 39 TTL/CMOS MS8 EAR99  HMC174MS8E

DC - 3 SPDT, 5W, T/R 0.3 30 39 0 / +3 to +10V MS8 EAR99  HMC574MS8E

DC - 3 SPDT, 3W, T/R 0.3 30 37 0 / +3 to +10V SOT26 EAR99  HMC595E

DC - 4 SPDT T/R 0.25 23 39 0 / +3 to +5V SOT26 EAR99  HMC544E

DC - 4 SPDT, 10W, T/R 0.4 30 40 0 / +3 to +8V MS8G EAR99  HMC784MS8GE

DC - 6 SPDT T/R 0.5 27 37 0 / +3 to +5V MS8G EAR99  HMC536MS8GE

DC - 6 SPDT T/R 0.6 27 37 0 / +3 to +5V LP2 EAR99  HMC536LP2E

5 - 6 SPDT T/R 1.2 31 33 TTL/CMOS MS8 EAR99  HMC224MS8E

Multi-Throw Switches

DC - 3.5 SP3T 0.5 44 26 TTL/CMOS QS16 EAR99  HMC245QS16E

DC - 2 SP4T 0.8 32 24 0 / -5V S14 EAR99  HMC182S14E

DC - 3.5 SP4T 0.5 45 25 TTL/CMOS QS16 EAR99  HMC241QS16E

DC - 4 SP4T 0.6 47 26 TTL/CMOS LP3 EAR99  HMC241LP3E

DC - 4 SP4T 0.7 40 25 TTL/CMOS G16 Hermetic EAR99  HMC244G16

DC - 8 SP4T 1.8 42 21 0 / -5V Chip EAR99  HMC344

DC - 8 SP4T 2.0 45 26 0 / -5V LC3 EAR99  HMC344LC3

DC - 8 SP4T 1.8 40 21 0 / -5V LP3 EAR99  HMC344LP3E

DC - 8 SP4T 2.2 32 21 0 / 5V LP3 EAR99  HMC345LP3E

DC - 12 SP4T 1.8 42 27 0 / -5V LH5 Hermetic EAR99  HMC344LH5

DC - 18 SP4T 2.1 42 24 0 / -5V Chip EAR99  HMC641

DC - 20 SP4T 2.1 42 23 0 / -5V LC4 EAR99  HMC641LC4

DC - 3 SP6T 0.8 41 24 TTL/CMOS QS24 EAR99  HMC252QS24E

DC - 2 SP8T 1.3 30 20 0 / -5V QS24 EAR99  HMC183QS24E

DC - 2.5 SP8T 1.1 36 23 TTL/CMOS QS24 EAR99  HMC253QS24E

DC - 3.5 SP8T 1.2 36 24 TTL/CMOS LC4 EAR99  HMC253LC4

DC - 8 SP8T 2.3 40 23 0 / 5V LP4 EAR99  HMC321LP4E

DC - 10 SP8T 2 38 23 0 / -5V Chip EAR99  HMC322

DC - 8 SP8T 2.5 25 23 0 / -5V LP4 EAR99  HMC322LP4E

Bypass, Diversity, Matrix & Transfer Switches

DC - 2.5 Bypass DPDT 0.3 25 23 0 / +5V MS8 EAR99  HMC199MS8E
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 SWITCHES
Frequency

(GHz)
Function

Insertion
Loss (dB)

Isolation
(dB)

 Input
P1dB (dBm)

Control
Input (Vdc)

Package
ECCN
Code

Part
Number

4.9 - 5.9 DPDT or SP3T 1 23 30 0 / +3V MS8G EAR99  HMC436MS8GE

5 - 6 Diversity DPDT 1.2 20 30 0 / +5V MS8G EAR99  HMC393MS8GE

0.2 - 3.0 4x2 Matrix 6 44 26 0 / +5V LP4 EAR99  HMC276LP4E

0.2 - 3.0 4x2 Matrix 6.5 43 22 0 / +3 to +5V LP4 EAR99  HMC596LP4E

0.7 - 3.0 4x2 Matrix 5.8 33 26 0 / +5V QS24 EAR99  HMC276QS24E

DC - 8.0 Transfer 1.2 42 26 0 / +5V LP3 EAR99  HMC427LP3E

VARIABLE GAIN AMPLIFIERS
Frequency

(GHz)
Function

Gain Control 
Range (dB)

NF *
(dB)

OIP3 *
(dBm)

P1dB
(dBm)

Bias
Supply

Package
ECCN
Code

Part
Number

2.3 - 2.5 Analog -8 to 22 2.5 7 3 +3V @ 9mA MS8 EAR99  HMC287MS8E

6 - 17 Analog 23 5 30 22 +5V @ 170mA Chip EAR99  HMC694

6 - 17 Analog 23 6 30 22 +5V @ 175mA LP4 EAR99  HMC694LP4E

0.03 - 0.4 5-Bit digital, Differential Outputs -4 to +19 5 40 25 +5V @ 240mA LP4 EAR99  HMC680LP4E

0.05 - 0.8 5-Bit Digital -8 to 15 5 35 18 +5V @ 65mA LP4 EAR99  HMC628LP4E

0.07 - 4.0 6-Bit Digital, Serial & Parallel Control -19.5 to 12 4 39 23 +5V @ 150mA LP5 EAR99  HMC742LP5E

0.7 - 1.2 6-Bit Digital, Serial & Parallel Control -2.5 to +29 0.8 38.5 21 +5V @ 236mA LP5 EAR99  HMC707LP5E

1.7 - 2.2 6-Bit Digital, Serial & Parallel Control -2.5 to +29 1.0 37.5 21.5 +5V @ 252mA LP5 EAR99  HMC708LP5E

DC - 1 6-Bit Digital, Serial & Parallel Control -11.5 to 20 4.3 36 20 +5V @ 90mA LP5 EAR99  HMC627LP5E

DC - 1 6-Bit Digital, Parallel Control 8.5 to 40 2.8 36 20 +5V @ 176mA LP5 EAR99  HMC626LP5E

DC - 1 6-Bit Digital, Serial Control 13.5 to 45 2.7 36 20 +5V @ 176mA LP5 EAR99  HMC681LP5E

DC - 6 6-Bit Digital, Serial & Parallel Control -13.5 to 18 6 33 19 +5V @ 88mA LP5 EAR99  HMC625LP5E

DC - 4 12-Bit Digital, Serial Control -45 to +18 6 33 18 +5V @ 82mA LP6C EAR99  HMC743LP6CE

* Maximum Gain State

 VOLTAGE CONTROLLED OSCILLATORS*
Fo

Frequency
(GHz)

Function
Fo Output

Power
 (dBm)

10 kHz SSB 
Phase Noise 

(dBc/Hz)

100 kHz SSB 
Phase Noise 

(dBc/Hz)

Bias
Supply

Package
ECCN
Code

Part
Number

 VCOs with Buffer Amplifi er

2.05 - 2.25  VCO with Buffer 3.5 -89 -112  +3V @ 35mA LP4 EAR99  HMC384LP4E

2.25 - 2.5 VCO with Buffer 4.5 -89 -115 +3V @ 35mA LP4 EAR99  HMC385LP4E

2.6 - 2.8 VCO with Buffer 5 -88 -115 +3V @ 35mA LP4 EAR99  HMC386LP4E

2.75 - 3.0 VCO with Buffer 4.5 -89 -114 +3V @ 37mA LP4 EAR99  HMC416LP4E

3.15 - 3.4 VCO with Buffer 4.9 -88 -113 +3V @ 39mA LP4 EAR99  HMC388LP4E

3.35 - 3.55 VCO with Buffer 4.7 -89 -112 +3V @ 41mA LP4 EAR99  HMC389LP4E

3.55 - 3.9 VCO with Buffer 4.7 -87 -112 +3V @ 42mA LP4 EAR99  HMC390LP4E

3.9 - 4.45 VCO with Buffer  5 -81 -106 +3V @ 30mA LP4 EAR99  HMC391LP4E

4.45 - 5.0 VCO with Buffer 4 -79 -105 +3V @ 30mA LP4 EAR99  HMC429LP4E

5.0 - 5.5 VCO with Buffer 2 -80 -103  +3V @ 27mA LP4 EAR99  HMC430LP4E

5.5 - 6.1 VCO with Buffer 2 -80 -102  +3V @ 27mA LP4 EAR99  HMC431LP4E

5.8 - 6.8 VCO with Buffer 10 -82 -105  +3V @ 100mA MS8G EAR99  HMC358MS8GE

6.1 - 6.72 VCO with Buffer 4.5 -73 -101 +3V @ 31mA LP4 EAR99  HMC466LP4E

6.8 - 7.4 VCO with Buffer 11 -80 -106 +3V @ 80mA LP4 EAR99  HMC505LP4E

7.1 - 7.9 VCO with Buffer 14 -80 -101 +3V @ 85mA LP4 EAR99  HMC532LP4E

7.8 - 8.7 VCO with Buffer 14 -80 -103 +3V @ 77mA LP4 EAR99  HMC506LP4E

8.6 - 10.2 VCO with ÷4 18 -70 -100 +5V @ 220mA LP5 3A001.a.11.b  HMC734LP5E

10.5 - 12.2 VCO with ÷4 17 -75 -100 +5V @ 220mA LP5 3A001.a.11.b  HMC735LP5E

13.2 -13.5  VCO with ÷8 -8 -83 -110  +5V @ 230mA QS16G 3A001.a.11.b  HMC401QS16GE

14.0 - 15.0 VCO with ÷8 6 -75 -110  +5V @ 260mA QS16G 3A001.a.11.b  HMC398QS16GE

23.8 - 24.8  VCO with ÷16 12 -70 -95 +5V @ 220mA LP4 3A001.a.11.b  HMC533LP4E

 Wideband VCOs

4 - 8 Wideband VCO 5 -75 -100 +5V @ 55mA LC4B EAR99  HMC586LC4B

5 - 10 Wideband VCO 5 -65 -95 +5V @ 55mA LC4B EAR99  HMC587LC4B

8 - 12.5 Wideband VCO 5 -65 -93 +5V @ 55mA LC4B EAR99  HMC588LC4B

* HMC VCOs integrate resonator, negative resistance generator and tuning varactor circuits on-chip. No external components are required.

VOLTAGE CONTROLLED OSCILLATORS WITH Fo/2 OUTPUT 
Fo 

Frequency
(GHz)

Fo/2 
Frequency 

(GHz)
Function

Fo Output 
Power 
(dBm)

10 kHz SSB 
Phase Noise 

(dBc/Hz)

100 kHz SSB 
Phase Noise 

(dBc/Hz)

Bias
Supply

Package
ECCN
Code

Part
Number

VCOs with Fo/2

6.65 - 7.65 3.325 - 3.825 VCO with Fo/2 13 -90 -115 +5V @ 230mA LP5 EAR99  HMC507LP5E

7.3 - 8.2 3.65 - 4.1 VCO with Fo/2 15 -90 -116 +5V @ 240mA LP5 EAR99  HMC508LP5E

7.8 - 8.8 3.9 - 4.4 VCO with Fo/2 13 -90 -115 +5V @ 250mA LP5 EAR99  HMC509LP5E
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 VOLTAGE CONTROLLED OSCILLATORS WITH Fo/2 OUTPUT 
Fo 

Frequency
(GHz)

Fo/2 
Frequency 

(GHz)
Function

Fo Output 
Power 
(dBm)

10 kHz SSB 
Phase Noise 

(dBc/Hz)

100 kHz SSB 
Phase Noise 

(dBc/Hz)

Bias
Supply

Package
ECCN
Code

Part
Number

9.05 - 10.15 4.525 - 5.075 VCO with Fo/2 13 -88 -115 +5V @ 265mA LP5 EAR99  HMC511LP5E

14.5 - 15.0 7.25 - 7.5 VCO with Fo/2 9 -80 -105 +4.2V @ 150mA LP4 EAR99  HMC736LP4E

14.9 - 15.5 7.45 - 7.75 VCO with Fo/2 9 -80 -105 +4.2V @ 150mA LP4 EAR99  HMC737LP4E

VCOs with Fo/2 & ÷4

8.45 - 9.55 4.225 - 4.775 VCO with Fo/2 & ÷4 13 -92 -116 +5V @ 315mA LP5 3A001.a.11.b  HMC510LP5E

9.5 - 10.8 4.75 - 5.4 VCO with Fo/2 & ÷4 11 -85 -110 +5V @ 350mA LP5 3A001.a.11.b  HMC530LP5E

9.6 - 10.8 4.8 - 5.4 VCO with Fo/2 & ÷4 9 -85 -111 +5V @ 330mA LP5 3A001.a.11.b  HMC512LP5E

10.43 - 11.46 5.215 - 5.73 VCO with Fo/2 & ÷4 7 -85 -110 +3V @ 275mA LP5 3A001.a.11.b  HMC513LP5E

10.6 - 11.8 5.3 - 5.9 VCO with Fo/2 & ÷4 11 -82 -110 +5V @ 350mA LP5 3A001.a.11.b  HMC534LP5E

11.1 - 12.4 5.55 - 6.2 VCO with Fo/2 & ÷4 9 -83 -110 +5V @ 350mA LP5 3A001.a.11.b  HMC582LP5E

11.17 - 12.02 5.585 - 6.01 VCO with Fo/2 & ÷4 7 -87 -110 +3V @ 275mA LP5 3A001.a.11.b  HMC514LP5E

11.5 - 12.5 5.75 - 6.25 VCO with Fo/2 & ÷4 10 -83 -110 +5V @ 200mA LP5 3A001.a.11.b  HMC515LP5E

11.5 - 12.8 5.75 - 6.4 VCO with Fo/2 & ÷4 11 -80 -110 +5V @ 350mA LP5 3A001.a.11.b  HMC583LP5E

12.4 - 13.4 6.2 - 6.7 VCO with Fo/2 & ÷4 8 -83 -110 +5V @ 260mA LP5 3A001.a.11.b  HMC529LP5E

12.5 - 13.9 6.25 - 6.95 VCO with Fo/2 & ÷4 10 -81 -110 +5V @ 330mA LP5 3A001.a.11.b  HMC584LP5E

13.6 - 14.9 6.8 - 7.45 VCO with Fo/2 & ÷4 7 -82 -110 +5V @ 260mA LP5 3A001.a.11.b  HMC531LP5E

14.25 - 15.65 7.125 - 7.825 VCO with Fo/2 & ÷4 9 -80 -107 +5V @ 350mA LP5 3A001.a.11.b  HMC632LP5E

VCOs with Fo/2 & ÷16

20.9 - 23.9 10.45 - 11.95 VCO with Fo/2 & ÷16 9 -65 -95 +5V @ 200mA LP4 3A001.a.11.b  HMC738LP4E

23.8 - 26.8 11.9 - 13.4 VCO with Fo/2 & ÷16 8 -64 -93 +5V @ 200mA LP4 3A001.a.11.b  HMC739LP4E

PHASE LOCKED OSCILLATOR
Fo

Frequency
(GHz)

Function
Fo Output

Power 
(dBm)

10 kHz SSB 
Phase Noise 

(dBc/Hz)

100 kHz SSB 
Phase Noise 

(dBc/Hz)

Bias
Supply

Package
ECCN
Code

Part
Number

14.7 - 15.4 Phase Locked Oscillator 9 -80 -110
+5V @ 340mA
+12V @ 28mA

LP4 3A001.a.11.b  HMC535LP4E
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 AMPLIFIERS
Frequency

(GHz)
Function

Gain
(dB)

OIP3
(dBm)

NF
(dB)

P1dB
(dBm)

Bias
Supply

Package / 
Connector

ECCN
Code

Part
Number

1 - 12 Low Noise 16 30 1.8 16 +6V @ 60mA C-10B / SMA EAR99  HMC-C059

1.8 - 4.2 Low Noise 26 26 0.7 15.5 +8V @ 112mA C-10 / SMA EAR99  HMC-C045

5 - 9 Low Noise 24 25 1.4 15 +12V @ 105mA C-10 / SMA EAR99  HMC-C048

29 - 36 Low Noise 20 22 2.9 11 +3V @ 80mA C-10 / 2.92mm 3A001.b.4.c  HMC-C027

2 - 20 Wideband LNA 15 25 2.5 14 +12V @ 65mA C-1 / SMA EAR99  HMC-C001

2 - 20 Wideband LNA 14 26 2 18 +12V @ 60mA C-2 / SMA EAR99  HMC-C002

2 - 20 Wideband LNA 14 27 2 16 +8V @ 75mA C-2B / SMA EAR99  HMC-C022

7 - 17 Wideband LNA 22 25 2 14 +8V @ 93mA C-1 / SMA EAR99  HMC-C016

17 - 27 Wideband LNA 18 25 3 14 +8V @ 96mA C-1B / 2.92mm EAR99  HMC-C017

0.01 - 15 Wideband Driver 16 33 3 23 +12V @ 195mA C-3 / SMA 3A001.b.4.f  HMC-C004

0.01 - 15 Wideband Driver 15 30 3 23 +12V @ 225mA C-3B / SMA 3A001.b.4.f  HMC-C024

2 - 35 Wideband Driver 12 29 3 18 +11V @ 92mA C-10 / 2.92mm 3A001.b.4.c  HMC-C038

0.01 - 6.0 Power Amplifi er, 1 Watt 13 40 5 29.5
-5V @ 5mA

+15V @ 450mA
C-17 / SMA EAR99  HMC-C074

0.01 - 6.0 Power Amplifi er, 1 Watt 24 42 5 29.5
-5V @ 5mA

+15V @ 740mA
C-17 / SMA EAR99  HMC-C075

0.05 - 15 Wideband Power Amplifi er, 1/2 Watt 12 36 4 28 +11V @ 360mA C-10B / SMA 3A001.b.4.f  HMC-C036

0.05 - 15 Wideband Power Amplifi er, 1/2 Watt 12 36 4 28 +11V @ 360mA C-12 / SMA 3A001.b.4.f  HMC-C037

2 - 20 Wideband Power Amplifi er 15 34 4 26 +12V @ 310mA C-2 / SMA 3A001.b.4.f  HMC-C003

2 - 20 Wideband Power Amplifi er 15 34 4 26 +12V @ 310mA C-2B / SMA 3A001.b.4.f  HMC-C023

2 - 20 Wideband Power Amplifi er 31 33 3 26 +12V @ 400mA C-3B / SMA 3A001.b.4.f  HMC-C026

17 - 24 Wideband Power Amplifi er 22 33 3.5 24 +8V @ 250mA C-10 / 2.92mm 3A001.b.4.f  HMC-C020

21 - 31 Wideband Power Amplifi er 15 32 5 24 +8V @ 215mA C-10 / 2.92mm 3A001.b.4.c  HMC-C021

0.4 - 1.0 10 Watt Power Amplifi er 40 54 12 40 +12V @ 6.5A C-7 / SMA EAR99  HMC-C012

0.8 - 2.0 10 Watt Power Amplifi er 43 56 12 40 +12V @ 6.5A C-7 / SMA EAR99  HMC-C013

1.8 - 2.2 15 Watt Power Amplifi er 42 53 6 42 +14V @ 6.5A C-7 / SMA EAR99  HMC-C008

AMPLIFIERS - Low Phase Noise

Frequency
(GHz)

Function
Gain / NF

(dB)
OIP3
(dBm)

Phase Noise 
(dBc/Hz)

P1dB / Psat
(dBm)

Bias
Supply

Package / 
Connector

ECCN
Code

Part 
Number

1.5 - 5.0 Low Phase Noise 14 / 4.5 26.5 -157 17 / 22 +7V @ 170mA C-16 / SMA EAR99  HMC-C077

2 - 18 Low Phase Noise 13.5 / 5 22.5 -150 15 / 18.5 +5V @ 80mA C-1 / SMA EAR99  HMC-C050

4 - 8 Low Phase Noise 9 / 6 33 -180 22 / 25 +7V @ 300mA C-16 / SMA EAR99  HMC-C079

6 - 12 Low Phase Noise 11 / 4.5 34 -174 20 / 22 +7V @ 170mA C-16 / SMA EAR99  HMC-C072

7 - 11 Low Phase Noise 9 / 6 33 -180 22 / 25 +7V @ 300mA C-16 / SMA EAR99  HMC-C076

 NEW!

Our hermetic module & instrumentation product line is expanding with two new module families. The new 
DRO & MicroSynth™ integrated synthesizer joins our already popular amplifi er, attenuator, high speed 
digital logic, frequency multiplier, mixer, phase shifter, prescaler, signal generator, switch & VCO product 
portfolio. Utilizing our standard MMIC products, we take advantage of our design, manufacturing and quality 
knowledge base. Contact us to discuss your custom module requirements.

  Off-The-Shelf Availability

  Hermetically Sealed

  Internal DC Power Regulation

  Field Replaceable Connectors

  Military & Space Upscreening

  Customization Offered

FEATURES:FEATURES:

CONNECTORIZED MODULES

Robust, High Performance RF to Light Solutions
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CONNECTORIZED MODULES 

Robust, High Performance RF to Light Solutions

ATTENUATORS - Analog & Digital

Frequency
(GHz)

Function
Loss
(dB)

Attenuation
Range (dB)

IIP3
(dBm)

Control
Input (Vdc)

Package / 
Connector

ECCN
Code

Part
Number

DC - 20 Analog VVA 5.5 35 10 -5 C-10 / SMA EAR99  HMC-C053

DC - 13 6-Bit Digital, Serial Control 3.6 0.5 to 31.5 32 Serial TTL/CMOS C-6 / SMA EAR99  HMC-C018

DC - 13 6-Bit Digital 3.2 0.5 to 31.5 38 0 / +5V C-6 / SMA EAR99  HMC-C025

DIELECTRIC RESONATOR OSCILLATORS (DRO)

Frequency 
(GHz)

Function
Output 

Power (dBm)

10 kHz SSB 
Phase Noise 

(dBc/Hz)

100 kHz SSB 
Phase Noise 

(dBc/Hz)

Frequency 
Drift 

(ppm/°C)
Bias Supply Package

ECCN
Code

Part
Number

8.0 - 8.3 Dielectric Resonator Oscillator 14.5 -122 -140 2 +6 to +15V @ 125mA C-18 / SMA EAR99  HMC-C200

FREQUENCY DIVIDERS (PRESCALERS) 

Input
Freq. (GHz)

Function
Input

Power (dBm)
Output

Power (dBm)
100kHz SSB Phase 

Noise (dBc/Hz)
Bias

Supply
Package / 
Connector

ECCN
Code

Part
Number 

DC - 18 Divide-by-2 -15 to +10 -4 -150 +5V @ 75mA C-1 / SMA 3A001.a.11.b  HMC-C005

DC - 18 Divide-by-4 -15 to +10 -4 -150 +5V @ 93mA C-1 / SMA 3A001.a.11.b  HMC-C006

0.5 - 8 Divide-by-5 -15 to +10 -1 -155 +5V @ 80mA C-1 / SMA 3A001.a.11.b  HMC-C039

DC - 18 Divide-by-8 -15 to +10 -4 -150 +5V @ 98mA C-1 / SMA 3A001.a.11.b  HMC-C007

0.5 - 17 Divide-by-10 -15 to +10 -1 -155 +5V @ 152mA C-1 / SMA 3A001.a.11.b  HMC-C040

FREQUENCY MULTIPLIERS - Active

Input
Freq. (GHz)

Function
Output

Freq. (GHz)
Input

Power (dBm)
Output

Power (dBm)
100kHz SSB Phase 

Noise (dBc/Hz)
Package / 
Connector

ECCN
Code

Part
Number

3 - 5 x2 Active 6 - 10 3 17 -140 C-10 / SMA EAR99  HMC-C031

9.0 - 14.5 x2 Active 18 - 29 3 16 -132 C-10 / 2.92mm EAR99  HMC-C032

12.0 - 16.5 x2 Active 24 - 33 3 17 -132 C-10 / 2.92mm EAR99  HMC-C033

16 - 23 x2 Active 32 - 46 3 13 -130 C-10 / 2.92mm EAR99  HMC-C034

4.0 - 10.5 x2 Active 8 - 21 6 14 -142 C-10 / SMA EAR99  HMC-C056

 HIGH SPEED DIGITAL LOGIC
Data / Clock 

Rate 
(Gbps / GHz)

Function
Rise / Fall 
Time (ps)

Deterministic 
Jitter 
(ps)

Differential 
Output Voltage 

Swing  (Vpp)

DC Power 
(mW)

Vee Power 
Supply 
(Vdc)

Package / 
Connector

ECCN
Code

Part
Number

50 / 25 AND / NAND / OR / NOR 9 / 10 2 0.5 560 -3.3 C-13 / 1.85mm 3A001.a.11.b  HMC-C065

50 / 30 1:2 Fanout Buffer 9.5 / 11 2 0.5 455 -3.3 C-13 / 1.85mm 3A001.a.11.b  HMC-C062

43 / 43 D-Type Flip-Flop 9 / 10 1.5 0.5 580 -3.3 C-13 / 1.85mm 3A001.a.11.b  HMC-C060

50 / 25
D-Type Flip-Flop

Double Edge Triggered
8.5 / 10 1.5 0.5 690 -3.3 C-13 / 1.85mm 3A001.a.11.b  HMC-C061

50 / 25 XOR / XNOR 6.5 / 10 2 0.5 550 -3.3 C-13 / 1.85mm 3A001.a.11.b  HMC-C064

 I/Q MIXERS
RF / LO

Frequency (GHz)
Function

IF Frequency 
(GHz)

Conversion
Gain (dB)

Image
Rejection (dB)

IIP3
(dBm)

Package / 
Connector

ECCN
Code

Part
Number

4 - 8.5 I/Q Mixer / IRM DC - 3.5 -7.5 35 23 C-4 / SMA EAR99  HMC-C009

6 - 10 I/Q Mixer / IRM DC - 3.5 -7.5 35 25 C-4 / SMA EAR99  HMC-C041

8.5 - 13.5 I/Q Mixer / IRM DC - 2 -8 28 25 C-4 / SMA EAR99  HMC-C042

11 - 16 I/Q Mixer / IRM DC - 3.5 -9 30 28 C-4 / SMA EAR99  HMC-C043

15 - 23 I/Q Mixer / IRM DC - 3.5 -8 30 25 C-4 / 2.92mm & SMA EAR99  HMC-C044

20 - 31 I/Q Mixer / IRM DC - 4.5 -10 24 22.5 C-4B / 2.92mm & SMA EAR99  HMC-C046

30 - 38 I/Q Mixer / IRM DC - 3.5 -10.5 15 19 C-4 / 2.92mm & SMA EAR99  HMC-C047

 MIXERS
RF Frequency

(GHz)
Function

IF Frequency
(GHz)

Conversion
Gain (dB)

LO/RF
Isolation (dB)

IIP3
(dBm)

Package / 
Connector

ECCN
Code

Part
Number

7 - 14 +13 LO, DBL-BAL DC - 5 -7 48 20 C-11 / SMA EAR99  HMC-C049

11 - 20 +13 LO, DBL-BAL DC - 6 -7 43 18 C-11 / SMA EAR99  HMC-C051

16 - 32 +13 LO, DBL-BAL DC - 8 -8 35 19 C-11 / 2.92mm & SMA EAR99  HMC-C014

23 - 37 +13 LO, DBL-BAL DC - 13 -9 35 19 C-11 / 2.92mm & SMA EAR99  HMC-C035

24 - 38 +13 LO, DBL-BAL DC - 8 -8.5 35 20 C-11 / 2.92mm & SMA EAR99  HMC-C015
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CONNECTORIZED MODULES 

Robust, High Performance RF to Light Solutions

 PHASE SHIFTERS - Analog

Frequency
(GHz)

Function
Insertion
Loss (dB)

Phase
Range (deg)

2nd harmonic
Pin = 10 dBm (dBc)

Control Voltage
Range (Vdc)

Package / 
Connector

ECCN
Code

Part
Number

6 - 15 Analog 7
750° @ 6 GHz
450° @ 15 GHz

40 0V to +5V C-1 / SMA EAR99  HMC-C010

 PHASE SHIFTERS - Digital

Frequency
(GHz)

Function
Insertion
Loss (dB)

Phase
Range (deg)

IIP3
(dBm)

Control Voltage
Range (Vdc)

Package / 
Connector

ECCN
Code

Part
Number

8 - 12 4-Bit Digital 7 22.5 to 360 38 0V to +5V C-6 / SMA EAR99  HMC-C055

 POWER DETECTORS
Frequency

(GHz)
Function

Dynamic
Range (dB)

RSSI Slope
(mV / dB)

RF Threshold
Level (dBm)

Bias
Supply

Package / 
Connector

ECCN
Code

Part
Number

1 - 20 SDLVA * 59 14 -67 +12V @ 86mA C-10 / 2.92mm EAR99  HMC-C052

2 - 20 SDLVA * w/ Limited RF Output 50 45 -45
+12V @ 370mA

-5V @ 20mA
C-21 / SMA EAR99  HMC-C078

* Successive Detection Log Video Amplifi er

 SWITCHES - SPST, SPDT & SP4T

Frequency
(GHz)

Function
Insertion
Loss (dB)

Isolation
(dB)

 Input
P1dB (dBm)

Control
Input (Vdc)

Package / 
Connector

ECCN
Code

Part
Number

DC - 20 SPST, Hi Isolation 3 100 23 0 / +5V C-9 / SMA EAR99  HMC-C019

DC - 18 SPDT, Hi Isolation 2 55 27 0 / +5V C-14 / SMA EAR99  HMC-C058

DC - 20 SPDT, Hi Isolation 2 40 23 0 / -5V C-5 / SMA EAR99  HMC-C011

DC - 20 SP4T, Hi Isolation 3 40 24 0 / +5V C-15 / SMA EAR99  HMC-C071

 SYNTHESIZER MODULE -  MicroSynth™

Frequency
(GHz)

Function
Min. Step Size 

Resolution 
(Hz)

Reference 
Frequency 

(MHz)

Phase Noise @ 
100 kHz Offset 

(dBc/Hz)

Output 
Power (dBm)

Bias
Supply

Package
ECCN
Code

Part
Number

5.5 - 10.5
MicroSynth™ 
Synthesizer

1.2 10 -92 21
+20V @ 20mA
+6V @ 300mA

+3.6V @ 100mA
C-20 / SMA 3A001.a.11.b  HMC-C070

 VOLTAGE CONTROLLED OSCILLATORS*

Frequency
(GHz)

Function
Output

Power (dBm)

10k Hz SSB 
Phase Noise 

(dBc/Hz)

100 kHz SSB 
Phase Noise 

(dBc/Hz)

Bias
Supply

Package / 
Connector

ECCN
Code

Part
Number

4 - 8 Wideband VCO 20 -75 -95 +12V @ 185mA C-1 / SMA EAR99  HMC-C028

5 - 10 Wideband VCO 20 -64 -93 +12V @ 195mA C-1 / SMA EAR99  HMC-C029

8 - 12.5 Wideband VCO 21 -59 -83 +12V @ 195mA C-1 / SMA EAR99  HMC-C030

38.4 - 43.2 Wideband VCO 13 -74 -98 +5V @ 350mA C-19 / SMA EAR99  HMC-C073

 NEW!
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INSTRUMENTATION

Synthesized Signal Generators
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Performance

 Wide Frequency Range: 10 MHz to 20 GHz

 High Output Power: +27 dBm

 Power Resolution: 0.1 dB

 Frequency Resolution: 10 kHz

 Excellent SSB Phase Noise: 

  -113 dBc/Hz @ 1 GHz @ 100 kHz Offset

 Spurious @ 1 GHz: -80 dBc

 USB, GPIB & Ethernet Control

 Battery Operation: 4 Hours

Applications

 ATE

 Test & Measurement

 R&D Laboratories

Advantages

 Versatile: Higher Drive Simplifi es Test Set-Ups

 Efficient: 300 μs Frequency Switching

 Reliable: Incorporates Hittite MMICs

 Flexible: Manual or Software Control

HMC-T2100B

-160

-140

-120

-100

-80

-60

-40

101 102 103 104 105 106 107 108

50 MHz
1 GHz
5 GHz

10 GHz
15 GHz
20 GHz

S
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B
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H
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E

 (
dB

c/
H

z)

OFFSET FREQUENCY (Hz)

HMC-T2000 & HMC-T2100

Rack Mount Kit Available!

See www.hittite.com

For Ordering Information

Dual Rack Mounting Plate 19” 2u Chassis

SSB Phase Noise vs. Frequency

Contact Us Today with Your Custom Test Instrumentation Requirements at TE@hittite.com

SIGNAL GENERATORS - Precise RF Signal Generation for ATE & Lab Environments

Frequency

(GHz)
Function

Frequency 

Resolution 

(MHz)

Maximum 

Power Output 

(dBm)

100kHz SSB 

Phase Noise 

(dBc/Hz)

Spurious

@ 1 GHz 

(dBc)

Switching Speed 

@ 100 MHz 

 Steps (μs)

Package
ECCN

Code

Part

Number

0.01 - 20
Synthesized

Signal Generator
0.01

+27 @ 2 GHz
+25 @ 10 GHz

-113 @ 1 GHz
-93 @ 10 GHz

-80 <300
Rack Mountable

/ Benchtop
EAR99  HMC-T2100

0.01 - 20
Portable Synthesized

Signal Generator
0.01

+27 @ 2 GHz
+25 @ 10 GHz

-113 @ 1 GHz
-93 @ 10 GHz

-80 300
Portable / 
Benchtop

EAR99  HMC-T2100B

0.7 - 8.0
Synthesized

Signal Generator
1

+17 @ 2 GHz
+15 @ 4 GHz

-78 @ 1 GHz
-87 @ 4 GHz

-57 <200
Rack Mountable

/ Benchtop
EAR99  HMC-T2000

 NEW!

HIGHLY PORTABLE!

Battery Powered Signal 

Generator Outputs +27 dBm 

From 10 MHz to 20 GHz!

http://www.hittite.com
mailto:TE@hittite.com
http://WWW.HITTITE.COM
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AUTOMOTIVE; DC - 6 GHz and 6 - 80 GHz 

Function
DC - 6 GHz 6 - 80 GHz

Chip SMT Chip SMT

Amplifi ers

Gain Blocks & Drivers

HMC396
HMC405
HMC397

HMC311LP3E
HMC311ST89E

HMC313E
HMC770LP4BE

HMC474MP86E
HMC478MP86E
HMC480ST89E

HMC562
HMC465
HMC606

HMC383LC4
HMC442LC3B
HMC451LC3

HMC462LP5E
HMC463LP5E

HMC464LP5E
HMC465LP5E
HMC489LP5E
HMC490LP5E
HMC635LC4

Low Noise Amplifi er HMC392
HMC609
HMC594

HMC374E
HMC392LH5

HMC548LP3E
HMC667LP2E
HMC758LP3E

HMC594LC3B
HMC604LP3E
HMC605LP3E
HMC617LP3E

HMC565
HMC518
HMC263
HMC566

HMC-ALH508
HMC-ALH509

HMC341LC3B
HMC504LC4B
HMC516LC5
HMC519LC4

HMC517LC4
HMC565LC5

Linear & Power Amplifi er HMC459
HMC559
HMC606

HMC318MS8GE
HMC320MS8GE
HMC327MS8GE

HMC407MS8GE
HMC409LP4E
HMC606LC5

HMC464
HMC562
HMC592
HMC693

HMC-ABH264

HMC383LC4
HMC464LP5E

HMC489LP5E
HMC498LC4
HMC499LC4

Attenuator: Analog HMC346C8 HMC712 HMC812LC4 HMC712LP3CE

Attenuator: Digital HMC425LP3E
HMC467LP3E
HMC468LP3E
HMC540LP3E
HMC629LP4E

HMC759LP3E
HMC792LP4E

Frequency Divider & Detector HMC361
HMC362

HMC432E
HMC433E

HMC437MS8GE
HMC438MS8GE

HMC794LP3E

HMC363
HMC365

HMC447LC3
HMC492LP3E

HMC493LP3E
HMC494LP4E

Frequency Multipliers:

Active

HMC561 HMC369LP3E
HMC370LP4E
HMC443LP4E
HMC695LP4E

HMC444LP4E
HMC575LP4E
HMC561LP3E
HMC695LP4E

HMC449
HMC576
HMC579

HMC-XDH158

HMC370LP4E
HMC449LC3B
HMC573LC3B

HMC576LC3B
HMC577LC4B
HMC578LC3B

Frequency Multipliers:

Passive

HMC156 HMC187AMS8E HMC188MS8E HMC205
HMC-XTB110

HMC204MS8GE

Mixer Fundamental HMC128
HMC129

HMC175MS8E
HMC213AMS8E
HMC218MS8E

HMC285E
HMC488MS8GE

HMC615LP4E

HMC292
HMC554
HMC560

HMC-MDB169
HMC-MDB277

HMC144LC4
HMC260LC3B
HMC292LC3B

HMC329LC3B
HMC554LC3B
HMC560LM3

Mixers: 

I/Q, IRM, Sub-Harmonic &

I/Q Upconverters/

Downconverters

HMC525
HMC620

HMC340ALP5E
HMC525LC4

HMC620LC4 HMC339
HMC404
HMC556
HMC572

HMC-MDB171
HMC-MDB172
HMC-MDB207
HMC-MDB218

HMC258LM3
HMC264LC3B
HMC265LM3

HMC338LC3B
HMC709LC5
HMC815LC5
HMC869LC5

HMC522LC4
HMC523LC4
HMC528LC4
HMC572LC5
HMC710LC5
HMC798LC4

Modulator HMC495LP3E
HMC696LP4E
HMC697LP4E

HMC497LP3E
HMC696LP4E
HMC697LP4E

HMC496LP3E

PLLs:

Synthesizer ICs

HMC698LP5E
HMC699LP5E

HMC700LP4E
HMC701LP6CE

HMC698LP5E
HMC699LP5E

HMC700LP4E
HMC701LP6CE

Power Detector HMC601LP4E
HMC713LP3E

HMC610ALP4E HMC602LP4E
HMC713MS8E
HMC714LP5E

HMC611LP4E
HMC662LP3E

Switch: 

SPST, SPNT, SPDT, SPDT T/R,

Bypass, Diversity, Matrix & 

Transfer

HMC240
HMC322
HMC344
HMC641

HMC321LP4E
HMC332E

HMC336MS8GE
HMC544E

HMC436MS8GE

HMC536MS8GE
HMC550E

HMC784MS8GE
HMC849LP4CE

HMC232
HMC347
HMC607

HMC-SDD112

HMC232LP4E
HMC321LP4E
HMC344LP3E

HMC347LP3E
HMC427LP3E
HMC547LP3E

VGAs: Digital HMC625LP4E
HMC743LP6CE

HMC742LP5E

VCO

* Requires x2 or x4

HMC388LP4E
HMC389LP4E
HMC390LP4E

HMC391LP4E
HMC431LP4E
HMC586LC4B

HMC515LP5E*
HMC531LP5E*
HMC534LP4E
HMC736LP4E

HMC535LP5E
HMC587LC4B
HMC588LC4B
HMC737LP4E

MARKET & APPLICATION GUIDE

A selection of components, see the full product listing starting on page 10.
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I

Q

TCXO

x 2

÷4

Fo
x 2

PLL

Alternate Rx Mixer

GPS

SDARS

DSRC

1.6 GHz

2.2 GHz

5.9 GHz

HMC734LP5E

VCO with ÷4
• 8.6 - 10.2 GHz Fo
• Low Phase Noise

 -100 dBc/Hz @ 100 kHz

HMC578LP2E

Passive Attenuator
• DC - 25 GHz

HMC576LC3B

x2 Active Multiplier
• 18 - 29 GHz Fout

HMC451LP3E

Medium PA
• 5 - 18 GHz
• +19.5 dBm P1dB

HMC635LC4

Driver Amplifi er
• 18 - 40 GHz
• +22 dBm P1dB

HMC571LC5

I/Q Receiver
• 21 - 25 GHz RF
• DC - 3.5 GHz IF

HMC798LC4

Sub-Harmonic Mixer
• 24 - 34 GHz RF
• 12 - 17 GHz LO
• +4 dBm LO Drive

HMC701LP6CE

Fractional-N w/ Int. Sweeper
• 10 kHz to 8 GHz
• Low Phase Noise: 
-110 dBc @ 6 GHz
• -227 FOM Integer Mode

24 GHZ FMCW AUTOMOTIVE SENSOR

GPS, SDARS & DSRC RF FRONT-END FOR TELEMATICS

HMC218MS8E

DBL-BAL Mixer
• 4.5 - 6.0 GHz
• 6.5 dB Conversion Loss
• DC - 1.6 GHz IF

HMC544E

SPDT
• DC - 4 GHz
• 23 dB Isolation

HMC604LP3E

LNA w/ Bypass Mode
• 1.5 dB Noise Figure
• 15 dB Gain
• +26 dBm OIP3

HMC548LP3E

Low Noise Amplifi er
• 1.3 dB Noise Figure

• 26 dB Gain
• Interstage Filter Access

HMC667LP2E

Low Noise Amplifi er
• 0.7 dB Noise Figure
• 19 dB Gain
• +30 dBm OIP3

Typical Automotive application is illustrated.
See the full product listing for alternatives to the select HMC products shown in each functional block.

Typical Automotive application is illustrated.
See the full product listing for alternatives to the HMC products shown in each functional block.
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Automotive: Telematics & Sensors, 2 - 110 GHz
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BROADBAND, DC - 11 GHz – CATV, DBS, VoIP, WiMAX, WiBro & WLAN

Function
0.005 - 2.15 GHz

CATV & DBS

1.8 - 2.7 GHz

WiMAX / WiBro

3.3 - 3.9 GHz

WiMAX / WiBro

4.9 - 5.9 GHz

WiMAX / Fixed

Low Noise Amplifi er HMC548LP3E
HMC549MS8GE
HMC599ST89E

HMC286E
HMC287MS8GE
HMC605LP3E

HMC636ST89E
HMC639ST89E
HMC715LP3E

HMC476SC70E
HMC491LP3E
HMC593LP3E

HMC636ST89E
HMC639ST89E
HMC716LP3E

HMC318MS8GE
HMC320MS8GE
HMC476SC70E
HMC604LP3E
HMC717LP3E

Driver Amplifi er & Gain Block HMC311SC70E
HMC454ST89E
HMC474SC70E
HMC475ST89E
HMC476SC70E
HMC589ST89E
HMC770LP4BE

HMC308E
HMC311SC70E
HMC474SC70E
HMC475ST89E
HMC476SC70E
HMC589ST89E
HMC755LP4E

HMC311SC70E
HMC326MS8GE
HMC327MS8GE
HMC474SC70E
HMC475ST89E
HMC476SC70E

HMC311SC70E
HMC406MS8GE
HMC407MS8GE

HM415LP3E
HMC474SC70E
HMC476SC70E

Linear & Power Amplifi er HMC453QS16GE
HMC636ST89E

HMC454ST89E
HMC636ST89E

HMC409LP4E
HMC636ST89E

HMC408LP3E

Attenuator: Analog HMC473MS8E HMC346MS8GE HMC346MS8GE HMC346MS8GE

Attenuator: Digital HMC467LP3E
HMC468LP3E
HMC542LP4E
HMC624LP4E
HMC629LP4E
HMC759LP3E

HMC305ALP4E
HMC540LP3E
HMC542LP4E
HMC624LP4E
HMC629LP4E
HMC792LP4E

HMC424LP3E
HMC467LP3E
HMC539LP3E
HMC624LP4E
HMC629LP4E
HMC792LP4E

HMC425LP3E
HMC467LP3E
HMC468LP3E
HMC624LP4E
HMC629LP4E
HMC792LP4E

Mixer HMC207S8E
HMC208MS8E
HMC400MS8E

HMC483MS8GE

HMC215LP4E
HMC285E

HMC316MS8E
HMC334LP4E
HMC552LP4E

HMC557
HMC557LC4

HMC622LP4E
HMC688LP4E
HMC689LP4E

HMC214MS8E
HMC215LP4E

HMC333E
HMC340ALP5E

HMC557
HMC557LC4
HMC615LP4E
HMC622LP4E
HMC666LP4E

HMC220MS8E
HMC218MS8E
HMC219MS8E

HMC488MS8GE
HMC525LC5

HMC557
HMC557LC4

Demodulator HMC597LP4E HMC597LP4E
HMC631LP3E

HMC597LP4E

Modulator HMC495LP3E
HMC497LP4E
HMC696LP4E

HMC495LP3E
HMC497LP4E
HMC696LP4E
HMC697LP4E

HMC495LP3E
HMC497LP4E
HMC697LP4E

HMC496LP3E

Phase Shifter: Digital HMC647
HMC647LP6E

HMC648
HMC648LP6E

HMC649
HMC649LP6E

HMC649
HMC649LP6E
HMC638LP5E

PLL HMC700LP4E HMC700LP4E HMC700LP4E HMC700LP4E

Power Detector HMC600LP4E
HMC601LP4E
HMC602LP4E

HMC610ALP4E
HMC612LP4E

HMC600LP4E
HMC601LP4E
HMC602LP4E

HMC610ALP4E
HMC612LP4E

HMC600LP4E
HMC601LP4E
HMC602LP4E

HMC610ALP4E

HMC600LP4E
HMC601LP4E
HMC602LP4E

HMC610ALP4E

Switch: SPST & SPNT HMC253QS24E
HMC536MS8GE
HMC536LP2E

HMC544E
HMC550E

HMC646LP2E
HMC784MS8GE
HMC849LP4CE

HMC241LP3E
HMC536MS8GE
HMC546LP2E

HMC550E
HMC784MS8GE
HMC849LP4CE

HMC241LP3E
HMC349MS8GE
HMC536MS8GE

HMC544E
HMC550E

HMC784MS8GE
HMC849LP4CE

HMC224MS8E
HMC321LP4

HMC536LP2E
HMC536MS8GE

HMC550E

Switch: Bypass, Diversity,

Matrix & Transfer

HMC276LP4E
HMC427LP3E
HMC596LP4E

HMC276LP4E
HMC427LP3E
HMC596LP4E

HMC427LP3E HMC436MS8GE
HMC427LP3E

VCO HMC384LP4E HMC384LP4E
HMC385LP4E

HMC388LP4E
HMC389LP4E

HMC430LP4E
HMC431LP4E

VGA HMC625LP5E
HMC626LP5E
HMC627LP5E
HMC628LP4E

HMC625LP5E
HMC680LP4E
HMC681LP5E

HMC625LP5E
HMC680LP4E
HMC681LP5E

HMC625LP5E
HMC680LP4E
HMC681LP5E

MARKET & APPLICATION GUIDE

A selection of components, see the full product listing starting on page 10.
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Rx

LO

Tx
Modulator Input
DC - 1.5 GHz

Alternate Modulator Circuit Configured with Two HMC340LP5 Mixers

Modulator
+45°

-45°

I+ I-

Q+ Q-

RF
LO

PLL

REF.

PLL

REF.

HMC207S8E

DBL-BAL Mixer
• 0.7 - 2.0 GHz RF

• >45 dB LO Isolation

HMC422MS8E

DBL-BAL Mixer w/ LO
• 1.5 - 2.5 GHz RF

• DC - 1 GHz IF
• 0 dBm LO Drive

HMC742LP5E

6-Bit DVGA
• 0.07 - 4.0 GHz

• -19.5 to +12 dB Gain
Control in 0.5 dB Steps
• +39 dBm High OIP3

HMC820LP6CE

PLL w/ Int. VCO
• 2.05 - 2.5 GHz
• Tri-band Output
• Low Phase Noise,
-110 dBc/Hz @ 10 kHz

A Selection of SPNT Switches

for CATV Filter & Signal Routing

Part
Number

Frequency
(GHz)

Function
1 GHz

Loss / Isolation (dB)

HMC348LP3E DC - 2.5 SPDT, 75 0.6 / 58

HMC349LP4CE DC - 4 SPDT 0.9 / 65

HMC347LP3E DC - 15 SPDT 1.4 / 65

HMC245QS16GE DC - 3.5 SP3T 0.5 / 44

HMC345LP3E DC - 8 SP4T 2.0 / >50

HMC252QS24E DC - 3 SP6T 2.0 / >45

HMC321LP4E DC - 8 SP8T 2.0 / >45

Cable Modem Termination System (CMTS)

HMC639ST89E

High IP3 LNA
• 0.2 - 4.0 GHz
• 2.3 dB NF
• +38 dBm OIP3

HMC740ST89E

InGaP HBT Gain Block
• 0.05 - 3 GHz
• 15 dB Gain
• +40 dBm OIP3

HMC589ST89E

InGaP HBT Gain Block
• DC - 4 GHz
• 21 dB Gain
• +33 dBm OIP3

CABLE MODEM, CATV, DBS & VOIP SOLUTIONS, 5 - 2150 MHZ

WIMAX & FIXED WIRELESS, 2 - 6 GHZ

HMC409LP4E

1W Power Amplifi er
• 31 dB Gain

• +45 dBm OIP3
• 40% PAE @

32.5 dBm Psat

HMC340ALP5E*

I/Q Mixer / IRM
• DC - 1.5 GHz RF
• 30 to 47 dB Isolations

HMC622LP4E

Mixer w/ IF & LO Amp.
• 1.8 - 3.9 GHz RF/LO
• 9 dB Conversion Gain
• +23 dBm High IIP3

HMC849LP4CE

Hi Isolation SPDT
• +35 dBm P1dB

• 0.8 dB Insertion Loss
• 60 dB Isolation

HMC741ST89E

InGaP HBT Gain Block
• 0.05 - 3 GHz
• 20 dB Gain

• +42 dBm OIP3
* Confi gure 2 Mixers as a

Modulator to Achieve 25 - 30 dB

Carrier Suppression.

HMC479MP86E

SiGe Gain Block
• DC - 5 GHz
• 14 dB Gain

• 18 dBm P1dB

HMC326MS8GE

Driver Amplifi er
• +23 dBm P1dB
• 21 dB Gain

HMC716LP3E

Low Noise Amplifi er
• 1.0 dB Noise Figure
• 18 dB Gain
• +33 dBm OIP3

HMC743LP6CE

12-Bit DVGA
• DC - 4 GHz

• -45 to +18 dB Gain 
Control in 0.5 dB Steps
• +33 dBm High OIP3

HMC476MP86E

Typical Broadband applications are illustrated. See the full product listing 
for alternatives to the select HMC products shown in each functional block.

Typical WiMAX / FWA Transceiver is illustrated. See the full product listing for 
alternatives to the select HMC products shown in each functional block.

HMC697LP4E

Direct Quad. Modulator
• 400 - 4000 MHz
• > 42 dBc Sideband Suppression
• -159 dBc/Hz Broadband Noise Floor
• +23 dBm OIP3

MARKET & APPLICATION GUIDE

Broadband, DC - 11 GHz

HMC713LP3E

Log Detector / Controller
• 0.1 - 8 GHz

• 17.5 mV / dB RSSI Slope
• 54 dB Dynamic Range

NEW!

NEW!NEW!

NEW!

NEW!

NEW!

HMC820LP6CE

PLL w/ Int. VCO
• 1.095 - 5.10 GHz
• Tri-band Output
• Low Phase Noise,
-110 dBc/Hz@ 10 kHz
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MARKET & APPLICATION GUIDE

Broadband, DC - 11 GHz

Modulator
+45°

-45°

I+ I-

Q+ Q-

RFPLOP

÷ N

LON RFN

   / Fo

DET

WIRELESSLAN, UWB, UNII & ISM SOLUTIONS, 2.4, 4.9, 5.4, 5.8 & 3 - 11 GHZ

HMC425LP3E

6-Bit DATT, +V
• 2.4 - 8 GHz

• 0.5 dB to 31.5 dB

HMC433E

Divide-By-4
• DC - 8 GHz Input
• Low Phase Noise

• ÷2, 3, 5, & 8 Available

HMC430LP4E

VCO w/ Buffer Amp
• 5.0 - 5.5 GHz Fo
• Low Phase Noise
 -103 dBc/Hz @ 100 kHz
• +3V @ 27 mA

HMC318MS8GE

LNA w/AGC
• 18 dB Gain Control
• 2.5 dB Noise Figure

HMC320MS8GE

Low Noise Amp
• 12 dB Gain

• 2.5 dB Noise Figure

HMC436MS8GE

+3V Diversity Switch
• +30 dBm P1dB
• <1 dB Loss
• SPDTs Available

HMC755LP3E

2 Watt Power Amp
• 31 dB Gain

• +32.5 dBm P1dB

HMC496LP3E

Direct Quad. Modulator
• 4 - 7 GHz
• Low Noise Floor, -158 dBc/Hz
• High LO Suppression, > 38 dBc HMC476MP86E

SiGe Gain Block
From 5 - 6 GHz:

• 11 dB Gain
• +10 dBm P1dB

HMC439QS16GE

Phase-Frequency Detector
• 10 - 1300 MHz
• Low Phase Noise,
  -153 dBc/Hz@ 100 kHz

HMC488MS8GE

Mixer w/LO Amp
• 0 dBm LO

• +15 dBm IIP3
• 7 dB Conv. Loss

HMC476SC70E

SiGe Gain Block
• DC - 6 GHz
• 19 dB Gain

• 2.5 dB Noise Figure

HMC311SC70E

InGaP Gain Block
• DC - 8 GHz
• 15 dB Gain

• +30 dBm OIP3

Typical 4.9 - 5.9 GHz Wi-Fi Access Point application is illustrated.
See the full product listing for alternatives to the select HMC products shown in each functional block.

WIBRO “WIRELESS BROADBAND”, 1.82 - 1.87, 2.3 - 2.5 & 3.48 - 3.52 GHZ

Typical WiBro application is illustrated. See the full product listing for 
alternatives to the select HMC products shown in each functional block.

HMC385LP4E

VCO w/ Buffer Amp
• 2.25 - 2.5 GHz Fo
• Low Phase Noise

 -115 dBc/Hz @ 100 kHz
• +3V @ 35 mA

HMC215LP4E

Mixer w/LO Amp
• 1.7 - 4.0 GHz

• 8 dB Conv. Loss
• 32 dB LO/RF 

Isolation

HMC629LP4E

4-Bit DATT
• DC - 6 GHz

• 3 dB to 45 dB
• +50 dBm IIP3

HMC629LP4E

HMC610ALP4E

HMC784MS8GE

SPDT T/R, 10W
• DC - 4 GHz
• 0.4 dB Loss

• 30 dB Isolation

HMC439QS16GE

Phase-Frequency Detector
• 10 - 1300 MHz

• Low Phase Noise,
  -153 dBc/Hz @ 100 kHz

HMC432E

Divide-By-2
• DC - 8 GHz Input
• -148 dBc/Hz @ 100 kHz
• +3V @ 42 mA

HMC474SC70E

SiGe Gain Block
• DC - 6 GHz

• +20 dBm OIP3
• +3V @ 25 mA

HMC667LP2E

LNA, 2.3 - 2.7 GHz
• 0.8 dB Noise Figure

• +19 dB Gain
• +29 dBm OIP3

HMC480ST89E

SiGe Gain Block
• DC - 5 GHz
• 16 dB Gain
• +34 dBm OIP3

HMC478ST89E

SiGe Gain Block
• DC - 4 GHz
• 22 dB Gain
• +32 dBm OIP3

HMC580ST89E

HBT Gain Block
• DC - 1 GHz
• 22 dB Gain
• +37 dBm OIP3

HMC476SC70E

SiGe Gain Block
• DC - 6 GHz
• 19 dB Gain
• +24 dBm OIP3

HMC479MP86E

SiGe Gain Block
• DC - 5 GHz
• 15 dB Gain
• +18 dBm P1dB

HMC311SC70E

InGaP Gain Block
• DC - 8 GHz
• 15 dB Gain
• +30 dBm OIP3

HMC755LP4E

InGaP HBT PA
• 2.3 - 2.8 GHz

• 31 dB Gain
• +45 dBm OIP3

HMC601LP4E

Log Detector/Controller
• 0.01 - 4.0 GHz

• 19 mV / dB RSSI Slope
• 75 dB Dynamic Range

HMC688LP4E

Mixer w/LO Amp
• 2.2 - 2.7 GHz
• +31 dBm IIP3
• 7.5 dB Conv. Loss

HMC597LP4E

I/Q Demodulator
• 0.1 - 4.0 GHz
• -2 dB Conversion Gain
• 14 dB Noise Figure
• 25 dBm IIP3

HMC713LP3E

Log Detector / Controller
• 0.5 - 8.0 GHz

• 17.5 mV / dB RSSI Slope
• 54 dB Dynamic Range
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MARKET & APPLICATION GUIDE

A selection of components, see the full product listing starting on page 10.

CELLULAR INFRASTRUCTURE, 

380 - 2200 MHz – GSM, GPRS, CDMA, TD-SCDMA, WCDMA, UMTS & 4G / LTE

Function 400 MHz 700 / 800 / 900 MHz 1800 / 1900 MHz 2100 / 2200 MHz

Low Noise Amplifi er HMC374E
HMC616LP3E

HMC636ST89E

HMC617LP3E
HMC636ST89E
HMC718LP4E

HMC618LP3E
HMC636ST89E
HMC719LP4E

HMC618LP3E
HMC636ST89E
HMC667LP2E

Driver Amplifi er & Gain Block HMC311SC70E
HMC454ST89E
HMC474SC70E
HMC475ST89E
HMC476SC70E
HMC478ST89E
HMC580ST89E

HMC308E
HMC311SC70E
HMC454ST89E
HMC474SC70E
HMC475ST89E
HMC476SC70E
HMC589ST89E

HMC308E
HMC311SC70E
HMC454ST89E
HMC474SC70E
HMC475ST89E
HMC476SC70E
HMC589ST89E

HMC308E
HMC311SC70E
HMC454ST89E
HMC474SC70E
HMC475ST89E
HMC476SC70E
HMC589ST89E

Linear & Power Amplifi er HMC452ST89E
HMC453ST89E
HMC454ST89E
HMC636ST89E

HMC452ST89E
HMC453ST89E
HMC454ST89E
HMC636ST89E

HMC452ST89E
HMC453ST89E
HMC454ST89E

HMC457QS16GE
HMC636ST89E

HMC452ST89E
HMC453ST89E
HMC454ST89E
HMC636ST89E

Attenuator: Analog HMC473MS8E HMC473MS8E

Attenuator: Digital HMC540LP3E
HMC541LP3E
HMC472LP4E
HMC542LP4E
HMC624LP4E
HMC629LP4E
HMC759LP3E
HMC792LP4E

HMC540LP3E
HMC541LP3E
HMC467LP3E
HMC542LP4E
HMC624LP4E
HMC629LP4E
HMC759LP3E
HMC792LP4E

HMC539LP3E
HMC541LP3E
HMC468LP3E
HMC542LP4

HMC624LP4E
HMC629LP4E
HMC759LP3E
HMC792LP4E

HMC539LP3E
HMC541LP3E
HMC542LP4E
HMC624LP4E
HMC629LP4E
HMC759LP3E
HMC792LP4E

Frequency Divider & Detector HMC394LP4E
HMC434E

HMC439QS16GE
HMC705LP5E

HMC394LP4E
HMC434E

HMC439QS16GE
HMC705LP5E

HMC394LP4E
HMC434E

HMC439QS16GE
HMC705LP5E

HMC394LP4E
HMC434E

HMC439QS16GE
HMC705LP5E

Mixer HMC387MS8E
HMC585MS8GE

HMC334LP4E
HMC399MS8E
HMC423MS8E

HMC483MS8GE
HMC551LP4E
HMC581LP6E
HMC621LP4E
HMC665LP4E
HMC683LP6E
HMC684LP4E
HMC686LP4E

HMC215LP4E
HMC334LP4E
HMC381LP6E
HMC400MS8E

HMC485MS8GE
HMC552LP4E
HMC622LP4E
HMC623LP4E
HMC682LP6E
HMC685LP4E
HMC687LP4E

HMC215LP4E
HMC334LP4E
HMC400MS8E

HMC421QS16GE
HMC422MS8E

HMC615LP4
HMC622LP4E
HMC688LP4E
HMC689LP4E

Demodulator HMC597LP4E HMC597LP4E HMC597LP4E HMC597LP4E

Modulator:

Direct Quadrature & Vector

HMC495LP3E
HMC497LP4E
HMC696LP4E
HMC697LP4E

HMC495LP3E
HMC497LP4E
HMC630LP3E
HMC696LP4E
HMC697LP4E

HMC495LP3E
HMC497LP4E
HMC631LP3E
HMC696LP4E
HMC697LP4E

HMC495LP3E
HMC497LP4E
HMC631LP3E
HMC696LP4E
HMC697LP4E

PLL: Synthesizer ICs HMC700LP4E HMC700LP4E HMC700LP4E HMC700LP4E

Power Detector HMC600LP4E
HMC601LP4E
HMC602LP4E

HMC610ALP4E
HMC611LP4E
HMC612LP4E

HMC600LP4E
HMC601LP4E
HMC602LP4E

HMC610ALP4E
HMC611LP4E
HMC612LP4E

HMC600LP4E
HMC601LP4E
HMC602LP4E

HMC610ALP4E
HMC611LP4E
HMC612LP4E

HMC600LP4E
HMC601LP4E
HMC602LP4E

HMC610ALP4E
HMC611LP4E
HMC612LP4E

Switch: SPST & SPNT HMC546MS8GE
HMC550E

HMC646LP2E
HMC784MS8GE
HMC849LP4CE

HMC550E
HMC574MS8E
HMC646LP2E

HMC784MS8GE
HMC849LP4CE

HMC545E
HMC546MS8GE
HMC646LP2E

HMC784MS8GE
HMC849LP4CE

HMC546LP2E
HMC550E

HMC646LP2E
HMC784MS8GE
HMC849LP4CE

Switch: Bypass, Diversity,

Matrix & Transfer

HMC199MS8E
HMC596LP4E

HMC199MS8E
HMC596LP4E

HMC199MS8E
HMC596LP4E

HMC199MS8E
HMC596LP4E

VGA HMC625LP5E
HMC626LP5E
HMC627LP5E
HMC628LP4E
HMC680LP4E
HMC681LP5E

HMC625LP5E
HMC626LP5E
HMC627LP5E
HMC628LP4E
HMC680LP4E
HMC681LP5E

HMC625LP5E
HMC626LP5E
HMC627LP5E
HMC628LP4E
HMC680LP4E
HMC681LP5E

HMC625LP5E
HMC626LP5E
HMC627LP5E
HMC628LP4E
HMC680LP4E
HMC681LP5E
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LO 2

LO 1

Rx 2

Rx 3

Rx 1

Rx 4

Rx 5

Rx 6

RF1

RF2

IF1

IF2

LO

PLL

REF.

Rx 2

Rx 3

Rx 1

÷ N

PLL

LO 2

LO 1

Test
Channel

HMC476SC70E

SiGe Gain Block
• DC - 6 GHz
• 19 dB Gain
• 2.5 dB NF

HMC625LP5E

6-Bit DVGA
• DC - 6 GHz

• -13.5 to 18 dB Gian
• 6 dB NF

• +33 dBm OIP3

HMC687LP4E [2]

Hi-IP3, DBL-BAL Mixer
• 1.7 - 2.2 GHz RF

• +34 dBm IIP3
• 0 dBm LO Drive

[1] For 700 - 1000 MHz Systems Use:

HMC686LP4E HMC617LP3E

Hi-IP3, DBL-BAL Mixer LNA, 550 - 1200 MHz
• 0.7 - 1.1 GHz RF • 0.5 dB Noise Figure
• +34 dBm IIP3 • 16 dB Gain
• 0 dBm LO Drive • +37 dBm OIP3

HMC241LP3E

SP4T Switch
• DC - 4 GHz
• 0.5 dB Loss / 47 dB Isolation
• Integrated 2:4 Decoder

HMC759LP3E

7-Bit DATT
• 0.01 - 0.3 GHz 

• 31.75 dB Range 
• +39 dBm IIP3

HMC199MS8E

Bypass SPDT Switch
• DC - 2.5 GHz
• < 0.5 dB Loss

• Int egrated “Thru-Line”

HMC306MS10E

MASTHEAD LNA CONTROL

HMC794LP3E

Prog. Divider (N = 1 - 4)
• 0.2 - 2.0 GHz Input

• Low Phase Noise
 -155 dBc/Hz @ 100 kHz

Ask About Our Custom VCO Capabilities!

BTS RECEIVER SOLUTIONS FEATURING HIGH IP3 MIXER

HMC384LP4E

VCO w/ Buffer Amp
• 2.05 - 2.25 GHz Fo
• Low Phase Noise
 -112 dBc/Hz @ 100 kHz
• +3V @ 35 mA

BTS RECEIVER SOLUTIONS FEATURING DUAL RFIC DOWNCONVERTER

HMC682LP6CE*

Dual Downconverter
• 1700 - 2200 MHz
• 6 dB Conv. Gain
• +25 dBm IIP3

HMC252QS24E

SP6T Switch
• DC - 3.0 GHz

• 0.8 dB Loss
• 41 dB Isolation

• Integrated 3:6 Decoder

HMC375LP3E

HMC618LP3E [1]

LNA, 1.7 - 2.2 GHz
• 0.75 dB Noise Figure
• 19 dB Gain
• +36 dBm OIP3

HMC719LP4E*

LNA, 1.3 - 2.9 GHz
• 1.0 dB NF
• 34 dB Gain
• +39 dBm Output IP3

[2] For 380 - 500 MHz Systems Use:

HMC585MS8GE HMC616LP3E

Hi-IP3 Mixer w/ LO Amp LNA, 175 - 660 MHz
• 400 - 650 MHz RF • 0.5 dB Noise Figure
• +33 dBm IIP3 • 17 dB Gain
• 0 dBm LO Drive • +35 dBm OIP3

HMC719LP4E*

HMC680LP4E

HMC539LP3E

5-Bit DATT
• DC - 4 GHz
• 0.25 dB to 7.75 dB
• +50 dBm IIP3

Typical Cellular/PCS/3G applications are illustrated.
See the full product listing for alternatives to the select HMC products shown in each functional block.

MARKET & APPLICATION GUIDE

Cellular Infrastructure, 380 - 2200 MHz

HMC680LP4E

5-Bit DVGA w/ 
Differential Outputs

• 30 - 400 MHz
• -4 to +19 dB Gain

• +40 dBm OIP3

HMC708LP5E

Low Noise DVGA
• 1.7 - 2.2 GHz

• -2.5 to 29 dB Gain 
Control in 0.5 dB Steps
• +37.5 dBm High OIP3

HMC708LP5E*

* For 700 - 1000 MHz Systems Use:

HMC718LP4E       

Low Noise Amplifi er
• 0.6 - 1.4 GHZ
• 0.9 DB NOISE FIGURE
• 32 DB GAIN
• +40 DBM OIP3

HMC707LP5E       

Low Noise DVGA
• 0.7 - 1.2 GHz
• -2.5 to 29 dB Gain 
   Control in 0.5 dB Steps
• +38 dBm High OIP3

HMC683LP6CE

Dual Downconverter
• 700 - 1000 MHz
• 7.5 dB Conversion Gain
• +23 dBm IIP3

NEW!

NEW!

HMC849LP4CE

Hi Isolation SPDT
• +35 dBm P1dB
• 0.8 dB Insertion Loss
• 60 dB Isolation

NEW!

HMC849LP4CE

Hi Isolation SPDT
• +35 dBm P1dB

• 0.8 dB Insertion Loss
• 60 dB Isolation

NEW!

HMC821LP6CE

PLL w/ Int. VCO
• 1.72 - 2.08 GHz
• Tri-band Output
• Low Phase Noise,
-113 dBc/Hz@ 10 kHz

NEW!
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To
HPAModulator

+45°

-45°

I+ I-

Q+ Q-

RF

LO

IF

LO
PLL

REF.

MARKET & APPLICATION GUIDE

Cellular Infrastructure, 380 - 2200 MHz

Typical Cellular/PCS/3G applications are illustrated.
See the full product listing for alternatives to the select HMC products shown in each functional block.

HMC476SC70E

SiGe Gain Block
• DC - 6 GHz
• 19 dB Gain

• 24 dBm OIP3

HMC245QS16E

SP3T Switch
• > 40 dB Isolation
• Integrated Decoder

HMC285E

SGL-BAL Mixer
• 1.7 - 3.5 GHz RF
• Very Low Cost

HMC454ST89E

Linear Driver Amp
• 0.4 - 2.5 GHz

• +43 dBm OIP3
• +19 dBm W-CDMA

Channel Power @ -45 
dBc ACP

BTS TRANSMITTER SOLUTIONS 

HMC697LP4E

Direct Quadrature Modulator
• 400 - 4000 MHz

• 45 dBc Sideband Suppression
• -161 dBc/Hz Broadband Noise Floor

• +22 dBm OIP3

CDMA / GSM / TD-SCDMA REPEATER SOLUTIONS 

HMC482ST89E

SiGe Gain Block
• DC - 4 GHz
• 19 dB Gain
• +36 dBm OIP3

HMC618LP3E

LNA, 1.7 - 2.2 GHz
• 0.75 dB NF
• 19 dB Gain
• +36 dBm OIP3

HMC454ST89E

Linear Driver Amp
• 0.4 - 2.5 GHz

• +43 dBm OIP3
• +19 dBm W-CDMA

Channel Power @ -45 
dBc ACP

HMC784MS8GE

HMC618LP3E

HMC453QS16GE [1]

1.6 Watt Power Amp
• 450 - 2200 MHz
• +50 dBm OIP3

• 9 to 15 dB Gain
• Power Down Control

HMC624LP4E

Serial 6-Bit DATT
• DC - 6 GHz

• 0.5 dB to 31.5 dB 
• +55 dBm IIP3

HMC476MP86E

SiGe Gain Block
• DC - 6 GHz
• 20 dB Gain
• 2.5 dB NF

HMC400MS8E

Hi-IP3 Mixer
• 1.7 - 2.2 GHz RF

• +36 dBm IIP3

HMC469MS8GE

Dual SiGe Gain Block
• DC - 4 GHz
• 14 dB Gain

• +18 dBm P1dB

HMC485MS8GE [2]

Mixer w/LO Amp
• 1.7 - 2.2 GHz

• +34 dBm IIP3
• 9 dB Conv. Loss

HMC624LP4E

HMC476MP86E

HMC485MS8GE
HMC400MS8E HMC482ST89E HMC454ST89E HMC453QS16GE

HMC741ST89E

InGaP HBT Gain Block
• 0.05 - 3 GHz
• 20 dB Gain
• +42 dBm OIP3

HMC636ST89E

High IP3 Gain Block
• 0.2 - 4.0 GHz

• 2.2 dB Low Noise Figure
• +40 dBm High OIP3

• 13 dB Gain

HMC452QS16GE

1 Watt Power Amp
• 450 - 2200 MHz
• +48 dBm OIP3

• 10 to 16 dB Gain
• Power Down 

Control

HMC742LP5E

6-Bit DVGA
• 0.07 - 4 GHz

• -19.5 to +12 dB Gain
Control in 0.5 dB Steps
• +39 dBm High OIP3

[1] High Gain Option:

HMC457QS16GE

1 Watt Power Amp
• 1.7 - 2.2 GHz

• +46 dBm OIP3
• 26 dB Gain

[2] For 700 - 1000 MHz Systems Use:

HMC483MS8GE

Mixer w/LO Amp
• 0.7 - 1.4 GHz
• +35 dBm IIP3

HMC601LP4E

Log Detector/Controller
• 0.01 - 4.0 GHz

• 19 mV / dB RSSI Slope
• 75 dB Dynamic Range

HMC713LP3E

Log Detector / Controller
• 0.1 - 8 GHz

• 17.5 mV / dB RSSI Slope
• 54 dB Dynamic Range
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NEW!

HMC784MS8GE

SPDT T/R, 10W
• DC - 4 GHz
• 0.4 dB Loss
• 30 dB Isolation

NEW!

NEW!

PA Error Correction

HMC631LP3E

Vector Modulator
• 1.7 - 2.7 GHz
• 360° Phase Control
• 40 dB Gain Control
• 185 dB Dynamic Range

HMC821LP6CE

PLL w/ Int. VCO
• 1.72 - 2.08 GHz
• Tri-band Output
• Low Phase Noise,
-113 dBc/Hz@ 10 kHz

NEW!
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MARKET & APPLICATION GUIDE

A selection of components, see the full product listing starting on page 10.
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FIBER OPTICS, OC-48 to 100G    Fiber Optic Custom Solutions Inquiries: FO@hittite.com

Function OC-1 OC-3 OC-12 OC-48 OC-192 OC-768

Broadband Gain Blocks HMC311SC70E

HMC396

HMC405

HMC474MP86E

HMC474SC70E

HMC475ST89E

HMC476SC70E

HMC478SC70E

HMC311SC70E

HMC396

HMC405

HMC474MP86E

HMC474SC70E

HMC475ST89E

HMC476SC70E

HMC478SC70E

HMC311SC70E

HMC396

HMC405

HMC474MP86E

HMC474SC70E

HMC475ST89E

HMC476SC70E

HMC478SC70E

HMC311SC70E

HMC396

HMC405

HMC474MP86E

HMC474SC70E

HMC475ST89E

HMC476SC70E

HMC478SC70E

HMC405 

Limiting Amplifi er HMC750LP4E HMC750LP4E HMC750LP4E HMC750LP4E HMC750LP4E

Transimpedance Amplifi er HMC690

Wideband

(Distributed) Amplifi ers

HMC459

HMC460

HMC465

HMC465LP5E

HMC559

HMC637LP5E

HMC-AUH312

HMC-AUH232

HMC-AUH249

HMC459

HMC460

HMC465

HMC465LP5E

HMC559

HMC637LP5E

HMC-AUH312

HMC-AUH232

HMC-AUH249

HMC459

HMC460

HMC465

HMC465LP5E

HMC559

HMC637LP5E

HMC-AUH312

HMC-AUH232

HMC-AUH249

HMC459

HMC460

HMC465

HMC465LP5E

HMC559

HMC637LP5E

HMC-AUH312

HMC-AUH232

HMC-AUH249

HMC459

HMC460

HMC465

HMC465LP5E

HMC559

HMC-AUH312

HMC-AUH232

HMC-AUH249

HMC-AUH312

Connectorized

Amplifi er Modules

HMC-C004

HMC-C036

HMC-C037

HMC-C004

HMC-C036

HMC-C037

HMC-C004

HMC-C036

HMC-C037

HMC-C004

HMC-C036

HMC-C037

HMC-C004

HMC-C036

HMC-C037

Attenuators: Analog HMC346

HMC346G8

HMC346LP3E

HMC346MS8GE

HMC346

HMC346G8

HMC346LP3E

HMC346MS8GE

HMC346

HMC346G8

HMC346LP3E

HMC346MS8GE

HMC346

HMC346G8

HMC346LP3E

HMC346MS8GE

HMC346

HMC346LP3

HMC-VVD104

HMC-VVD106

Attenuators: Digital HMC424

HMC424LH5

HMC424LP3E

HMC542LP4E

HMC624LP4E

HMC629LP4E

HMC424

HMC424LH5

HMC424LP3E

HMC542LP4E

HMC624LP4E

HMC629LP4E

HMC424

HMC424LH5

HMC424LP3E

HMC542LP4E

HMC624LP4E

HMC629LP4E

HMC424

HMC424LH5

HMC424LP3E

HMC542LP4E

HMC624LP4E

HMC629LP4E

HMC424

HMC424LH5

HMC424LP3E

Attenuators: Passive HMC650 - HMC655

HMC656LP2E

HMC657LP2E

HMC658LP2E

HMC650 - HMC655

HMC656LP2E

HMC657LP2E

HMC658LP2E

HMC650 - HMC655

HMC656LP2E

HMC657LP2E

HMC658LP2E

HMC650 - HMC655

HMC656LP2E

HMC657LP2E

HMC658LP2E

HMC650 - HMC655

HMC656LP2E

HMC657LP2E

HMC658LP2E

HMC650 - HMC655

HMC656

HMC657

HMC658

Connectorized

Attenuator Modules

HMC-C018

HMC-C053

HMC-C018

HMC-C053

HMC-C018

HMC-C053

HMC-C018

HMC-C053

HMC-C025

HMC-C053

Frequency 

Dividers & Detectors

HMC394LP4E

HMC439QS16GE

HMC440QS16GE

HMC492LP3E

HMC493LP3E

HMC494LP4E

HMC394LP4E

HMC439QS16GE

HMC440QS16GE

HMC492LP3E

HMC493LP3E

HMC494LP4E

HMC394LP4E

HMC439QS16GE

HMC440QS16GE

HMC492LP3E

HMC493LP3E

HMC494LP4E

HMC440QS16GE

HMC492LP3E

HMC493LP3E

Connectorized

Freq. Divider Modules

HMC-C040 HMC-C006

HMC-C007

HMC-C039

HMC-C040

HMC-C005

HMC-C006

HMC-C007

HMC-C039

HMC-C040

HMC-C005

HMC-C006

Frequency

Multipliers: Active

HMC448LC3B

HMC576

HMC576LC3B

HMC561LP3E

HMC598

HMC-XDB112

HMC-XDH158

HMC579

HMC598

Connectorized

Freq. Multiplier Modules

HMC-C032

HMC-C033

HMC-C034

mailto:FO@hittite.com
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MARKET & APPLICATION GUIDE

A selection of components, see the full product listing starting on page 10.

FIBER OPTICS, OC-48 to 100G    Fiber Optic Custom Solutions Inquiries: FO@hittite.com

Function OC-1 OC-3 OC-12 OC-48 OC-192 OC-768

High Speed Digital Logic:

1:2 Fanout Buffer

2:1 Selector

XOR / XNOR

AND / NAND / OR / NOR

D-Type Flip-Flop

T Flip-Flop w/ Reset

NRZ-to-RZ Converter

Clock Divider

HMC720LC3C

HMC678LC3C

HMC721LC3C

HMC722LC3C

HMC723LC3C

HMC679LC3C

HMC706LC3C

HMC791LC4B

HMC720LC3C

HMC678LC3C

HMC721LC3C

HMC722LC3C

HMC723LC3C

HMC679LC3C

HMC706LC3C

HMC791LC4B

HMC724LC3C

HMC728LC3C

HMC725LC3C

HMC726LC3C

HMC727LC3C

HMC729LC3C

HMC706LC3C

HMC791LC4B

HMC724LC3C

HMC728LC3C

HMC725LC3C

HMC726LC3C

HMC727LC3C

HMC729LC3C

HMC706LC3C

HMC791LC4B

HMC744LC3C

HMC748LC3C

HMC745LC3C

HMC746LC3C

HMC747LC3C

HMC749LC3C

HMC706LC3C

HMC791LC4B

HMC748LC3C

HMC853LC3C

HMC749LC3C

HMC791LC4B

Connectorized High Speed Digital 

Logic Modules

HMC-C060

HMC-C061

HMC-C062

HMC-C064

HMC-C065

Connectorized Mixer Modules HMC-C035 HMC-C035 HMC-C035 HMC-C035

Phase Shifters: Analog HMC247

HMC538LP4E

HMC247

HMC538LP4E

Phase Shifters: Digital HMC647

HMC647LP6E

HMC648

HMC648LP6E

HMC642LC5

HMC643LC5

HMC644

HMC644LC5

Connectorized

Phase Shifter Modules

HMC-C010

Switches: SPDT HMC232LP4E

HMC347

HMC347LP3E

HMC547LP3E
HMC646LP2E

HMC232LP4E

HMC347

HMC347LP3E

HMC547LP3E
HMC646LP2E

HMC232LP4E

HMC347

HMC347LP3E

HMC547LP3E
HMC646LP2E

HMC232

HMC232LP4E

HMC347

HMC347LP3E

HMC547LP3E

HMC232

HMC232LP4E

HMC347

HMC347LP3E

HMC547LP3E

HMC-SDD112

Switches: Multi-Throw HMC253LC4

HMC344LC3

HMC641

HMC253LC4

HMC344LC3

HMC641

HMC253LC4

HMC344LC3

HMC641

HMC253LC4

HMC344LC3

HMC641

HMC641

Switches: Transfer HMC427LP3E HMC427LP3E HMC427LP3E HMC427LP3E

Connectorized

Switch Modules

HMC-C011

HMC-C019

HMC-C058

HMC-C011

HMC-C019

HMC-C058

HMC-C011

HMC-C019

HMC-C058

HMC-C011

HMC-C019

HMC-C058

HMC-C011

HMC-C019

HMC-C058

Connectorized VCO Modules HMC-C073

mailto:FO@hittite.com
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RFOUT/2

TYPICAL SERIAL FIBER OPTIC DATA TRANSMISSION SYSTEM

CLOCK DRIVER CIRCUIT

13 Gbps, NRZ-TO-RZ CONVERSION

43 Gbps HOGGE PHASE DETECTOR FOR 

CLOCK & DATA RECOVERY

MARKET & APPLICATION GUIDE

Fiber Optics, OC-48 to 100G

HMC750LP4E

12.5 Gbps LIA
• 44 dB Differential Gain

• 2 mVp-p Input Sensitivity
• 5 ps Deterministic Jitter

HMC747LC3C

13 Gbps D-Type Flip-Flop
• 22 / 20 ps Rise / Fall Time
• 2 ps Deterministic Jitter
• 0.7 to 1.3 Vp-p Differential
 Output Voltage Swing

HMC744LC3C

13 Gbps 1:2 Fanout Buffer
• 22 / 20 ps Rise / Fall Time
• 2 ps Deterministic Jitter
• 0.6 to 1.1 Vp-p Differential
 Output Voltage Swing

HMC-AUH232, 

HMC-AUH249

Wideband Optical Drivers 
Covering DC - 43 GHz
• ±10 ps Group Delay Variation
• 8 Vp-p Output Voltage Level

HMC747LC3C

HMC747LC3C

HMC744LC3C

HMC744LC3C

HMC690

10 Gbps TIA
• 1.25 kΩ Transimpedance

• 3 mApp Input Overload
• <10 ps Deterministic Jitter

• 11 pA / √ Hz Noise

HMC584LP5E

VCO with Fo/2 & ÷4
• 12.5 - 13.9 GHz
• -110 dBc/Hz SSB 
Phase Noise @ 100 kHz

HMC700LP4E

Fractional-N Synthesizer 
• 1 MHz to 8 GHz

• Low Phase Noise: 
-108 dBc @ 6 GHz

• -227 FOM Integer Mode

Typical Fiber Optic applications are illustrated.
See the full product listing for alternatives to the select HMC products shown in each functional block.

HMC706LC3C

13 Gbps NRZ-to-RZ Converter
• 15 / 13 ps Rise / Fall Time

• 2 ps Deterministic Jitter
• 0.3 to 1.2 Vp-p Differential

 Output Voltage Swing

HMC-C064

HMC-C060 HMC-C060

43 Gbps D-Type Flip-Flop
• 9 / 10 ps Rise / Fall Time
• 1.5 ps Deterministic Jitter
• 0.5 Vp-p Differential
 Output Voltage Swing

HMC-C064

50 Gbps XOR / XNOR
• 6.5 / 10 ps Rise / Fall Time

• 2 ps Deterministic Jitter
• 0.5 Vp-p Differential

 Output Voltage Swing

HMC-C062

50 Gbps 1:2 Fanout Buffer
• 9.5 / 11 ps Rise / Fall Time

• 2 ps Deterministic Jitter
• 0.5 Vp-p Differential

 Output Voltage Swing

HMC-AUH232, HMC-AUH249

Wideband Optical Drivers 
Covering DC - 43 GHz
• ±10 ps Group Delay Variation
• 8 Vp-p Output Voltage Level

HMC744LC3C

13 Gbps 1:2 Fanout Buffer
• 22 / 20 ps Rise / Fall Time
• 2 ps Deterministic Jitter
• 0.6 to 1.1 Vp-p Differential
 Output Voltage Swing

NEW!
HMC-C073

VCO w/ Buffer Amp
• 38.4 - 43.2 GHz Fo
• Low Phase Noise
 -98 dBc/Hz @ 100 kHz
• +5V @ 350 mA

HMC910LC4B

HMC910LC4B
28 Gbps Time Delay

• 14 / 16 ps Rise / Fall Time
• 11 ps Deterministic Jitter

• 0.1 to 0.8 Vp-p Differential
 Output Voltage Swing
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MICROWAVE & MILLIMETERWAVE RADIO, 7 to 23 GHz

Function 7 / 8 GHz 11 GHz 13 GHz 15 GHz 18 GHz 23 GHz

Low Noise Amplifi er HMC392LC4

HMC392LH5

HMC564

HMC564LC4

HMC565

HMC565LC5

HMC516LC5

HMC564

HMC564LC4

HMC565

HMC565LC5

HMC516LC5

HMC565

HMC565LC5

HMC504LC4B

HMC516LC5

HMC565

HMC565LC5

HMC517LC4

HMC519LC4

HMC565

HMC565LC5

HMC341LC3B

HMC504LC4B

HMC517LC4

HMC519

HMC519LC4

Driver Amplifi er HMC441LP3E

HMC451LC3

HMC516LC5

HMC441LP3E

HMC451LC3

HMC451LP3E

HMC516LC5

HMC441LC3B

HMC451LC3

HMC451LP3E

HMC490LP5E

HMC441LC3B

HMC451LC3

HMC451LP3E

HMC490LP5E

HMC383LC4

HMC442LC3B

HMC451LP3E

HMC498LC4

HMC635LC4

HMC383LC4

HMC442LC3B

HMC498LC4

HMC635

HMC635LC4

Power Amplifi er HMC486LP5E

HMC590

HMC590LP5E

HMC591

HMC591LP5E
HMC637

HMC637LP5E

HMC487LP5E

HMC592

HMC608LC4

HMC489LP5E

HMC592

HMC489LP5E
HMC-APH462

HMC498LC4

HMC-APH196

HMC-APH462

HMC-APH478

HMC-APH596

HMC498LC4

HMC-APH196

HMC-APH462

HMC-APH518

HMC-APH596

Wideband

(Distributed)

Amplifi ers

HMC463LH250

HMC606

HMC606LC5

HMC619

HMC619LP5E

HMC633

HMC633LC4

HMC634

HMC634LC4

HMC659

HMC-C050

HMC-ALH102

HMC-ALH435

HMC-ALH444

HMC-ALH482

HMC-AUH232

HMC-AUH249

HMC-AUH312

HMC463LH250

HMC606

HMC606LC5

HMC633

HMC633LC4

HMC634

HMC634LC4

HMC-C050

HMC-ALH102

HMC-ALH435

HMC-ALH444

HMC-ALH482

HMC-AUH232

HMC-AUH249

HMC-AUH312

HMC463LH250

HMC606

HMC606LC5

HMC633

HMC633LC4

HMC634

HMC634LC4

HMC-C050

HMC-ALH102

HMC-ALH435

HMC-ALH482

HMC-AUH232

HMC-AUH249

HMC-AUH312

HMC463LH250

HMC606

HMC606LC5

HMC633

HMC633LC4

HMC634

HMC634LC4

HMC-C050

HMC-ALH102

HMC-ALH216

HMC-ALH435

HMC-ALH476

HMC-ALH482

HMC-AUH232

HMC-AUH249

HMC-AUH312

HMC463LH250

HMC606

HMC606LC5

HMC634

HMC634LC4

HMC659

HMC-ALH102

HMC-C050

HMC-ALH216

HMC-ALH435

HMC-ALH445

HMC-ALH476

HMC-ALH482

HMC-AUH232

HMC-AUH249

HMc-AUH256

HMC-AUH312

HMC635

HMC-ALH216

HMC-ALH311

HMC-ALH445

HMC-ALH476

HMC-AUH232

HMC-AUH249

HMC-AUH256

HMC-AUH312

Attenuator: Analog HMC346LP3E
HMC812LC4
HMC-C053

HMC346LP3E
HMC812LC4
HMC-C053

HMC346LP3E
HMC812LC4
HMC-C053

HMC346LC3B

HMC812LC4
HMC-C053

HMC346LC3B

HMC-C053

HMC-VVD102

HMC812LC4

HMC-VVD102

Divide-by-2 HMC361S8GE HMC364S8GE HMC492LP3E HMC492LP3E HMC492LP3E

Divide-by-4 HMC362S8GE HMC365S8GE HMC493LP3E HMC493LP3E HMC447LC3 HMC447LC3

Divide-by-8 HMC363S8GE HMC363S8GE HMC494LP4E HMC494LP4E

Multiplier: Active X2 HMC368LP4E

HMC575LP4E

HMC561LP3E

HMC368LP4E

HMC573LC3B

HMC561LP3E
HMC-XDB112

HMC368LP4E

HMC573LC3B

HMC561LP3E
HMC-XDB112

HMC368LP4E

HMC573LC3B

HMC561LP3E
HMC-XDB112

HMC448LC3B

HMC576

HMC576LC3B

HMC448LC3B

HMC576

HMC576LC3B

Multiplier: Active X4 HMC443LP4E HMC370LP4E HMC370LP4E
HMC-XDH158

Multiplier: Passive X2 HMC189AMS8E HMC189AMS8E HMC204MS8GE HMC204MS8GE HMC204MS8GE HMC205

I/Q Downconverter / Rx

I/Q Upconverter/Tx

HMC567LC5 HMC568LC5 HMC869LC5 HMC570

HMC570LC5

HMC709LC5

HMC571

HMC571LC5

HMC710LC5

HMC572

HMC572LC5

HMC815LC5

I/Q Mixer / IRM HMC520LC4

HMC525LC4

HMC620

HMC620LC4

HMC521LC4

HMC527LC4

HMC521LC4

HMC527LC4

HMC522LC4

HMC528LC4

HMC523

HMC523LC4

HMC523

HMC523LC4

HMC524

HMC-MDB172

Mixer:

Fundamental

HMC129LC4

HMC144LC4

HMC219MS8E

HMC220MS8E

HMC553

HMC553LC3B

HMC558

HMC558LC3B

HMC663LC3

HMC144LC4

HMC411MS8GE

HMC412MS8GE

HMC553

HMC553LC3B

HMC558

HMC558LC3B

HMC-C051

HMC663LC3

HMC144LC4

HMC411MS8GE

HMC412MS8GE

HMC553

HMC553LC3B 

HMC558

HMC558LC3B

HMC-C051

HMC144LC4

HMC260LC3B

HMC412MS8GE

HMC554

HMC554LC3B

HMC558

HMC558LC3B

HMC-C051

HMC144LC4

HMC260LC3B

HMC292LC3B

HMC554

HMC554LC3B

HMC-C051

HMC260LC3B

HMC292LC3B

MARKET & APPLICATION GUIDE

A selection of components, see the full product listing starting on page 10.
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MARKET & APPLICATION GUIDE

A selection of components, see the full product listing starting on page 10.

MICROWAVE & MILLIMETERWAVE RADIO, 26 to 86 GHz

Function 26 / 28 GHz 32 / 38 GHz 32 - 43 GHz 44 - 66 GHz 71 - 86 GHz

Low Noise Amplifi er HMC341LC3B

HMC517LC4

HMC519LC4

HMC635

HMC693

HMC263

HMC566

HMC635

HMC693

HMC-ALH376 HMC-ALH382 HMC-ALH459

HMC-ALH509

Driver Amplifi er HMC383LC4

HMC499LC4

HMC635LC4

HMC300LM1

HMC383LC4

HMC635LC4

HMC-APH403

HMC-APH473

HMC-APH510

HMC-ABH209

HMC-ABH241

HMC-ABH403

HMC-AUH317

HMC-AUH318

HMC-AUH320

Power Amplifi er HMC499LC4

HMC693

HMC-APH196

HMC-APH460

HMC-APH462

HMC-APH596

HMC-APH608

HMC693

HMC-ABH264

HMC-APH403

HMC-APH473

HMC-APH510

HMC-APH596

HMC693

HMC-ABH264

HMC-APH403

HMC-APH473

HMC-APH510

HMC-AUH256

HMC-ABH209

HMC-ABH241

HMC-ABH403

HMC-ALH508

HMC-AUH317

HMC-AUH318

HMC-AUH320

Wideband

(Distributed)

Amplifi ers

HMC-ALH140

HMC-ALH216

HMC-ALH244

HMC-ALH311

HMC-ALH313

HMC-ALH364

HMC-ALH369

HMC-ALH445

HMC-ALH476

HMC-AUH232

HMC-AUH249

HMC-AUH256

HMC-AUH312

HMC635

HMC-ALH140

HMC-ALH244

HMC-ALH310

HMC-ALH313

HMC-ALH364

HMC-ALH369

HMC-ALH376

HMC-ALH445

HMC-AUH249

HMC-AUH256

HMC-ALH140

HMC-ALH244

HMC-ALH310

HMC-ALH313

HMC-ALH364

HMC-ALH369

HMC-ALH376

HMC-ALH445

HMC-AUH232

HMC-AUH249

HMC-AUH256

HMC-AUH312

HMC-ALH376

HMC-AUH312

Attenuator: Analog HMC712LP3CE

HMC812LC4

HMC-VVD102

HMC-VVD106 HMC-VVD106 HMC-VVD106 HMC-VVD104

Divide-by-4 HMC447LC3

Multiplier: Active x2 HMC448LC3B

HMC577LC4B

HMC578LC3B

HMC598

HMC449LC3B

HMC578LC3B

HMC579

HMC598

HMC598 HMC598

HMC-XDH158

Multiplier: Active x4

Multiplier: Passive x2 / x3 HMC331 HMC331

MICROWAVE & MILLIMETERWAVE RADIO, 7 to 23 GHz

Function 7 / 8 GHz 11 GHz 13 GHz 15 GHz 18 GHz 23 GHz

Mixer:

Sub-Harmonic

HMC258LM3 HMC258LC3B

HMC258LM3

HMC337

HMC264LC3B

HMC338LC3B

PLLs:

Synthesizer ICs HMC698LP5E

HMC699LP5E

HMC700LP4E

HMC701LP6CE

Switch HMC547LP3E

HMC641

HMC607

HMC641

HMC547LP3E

HMC641

HMC607

HMC641

HMC547LP3E

HMC641

Signal Generator

HMC-T2000

VCO & PLO:

**Requires X2 or X4

HMC466LP4E

HMC505LP4E

HMC506LP4E

HMC532LP4E

HMC586LC4B

HMC587LC4B

HMC513LP4E

HMC515LP5E

HMC534LP4E

HMC582LP5E

HMC588LC4B

HMC735LP5E

HMC513LP4E

HMC529LP4E

HMC584LP5E

HMC529LP4E

HMC531LP5E

HMC535LP5E
HMC632LP5E
HMC736LP4E
HMC737LP4E

HMC429LP4E** HMC431LP4E**

HMC738LP4E

HMC739LP4E

VGA: Analog HMC694

HMC694LP4E

HMC694

HMC694LP4E

HMC694

HMC694LP4E

HMC694

HMC694LP4E

HMC694

HMC694LP4E
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MARKET & APPLICATION GUIDE

MICROWAVE & MILLIMETERWAVE RADIO, 26 to 86 GHz

Function 26 / 28 GHz 32 / 38 GHz 32 - 43 GHz 44 - 66 GHz 71 - 86 GHz

I/Q Receiver HMC572

HMC572LC5

I/Q Mixer / IRM HMC524

HMC524LC3B

HMC-MDB172

HMC404

HMC555

HMC556

HMC-MDB171

HMC-MDB172

HMC-MDB171

HMC-MDB207

Mixer:

Fundamental

HMC292LC3B

HMC329LC3B

HMC557

HMC557LC4

HMC560

HMC560LM3

HMC294

HMC329LM3

HMC560

HMC560LM3

HMC-MDB169

Mixer:

Sub-Harmonic

HMC264LC3B

HMC265LM3

HMC338LC3B

HMC798LC4

HMC338

HMC339

HMC798LC4

HMC-MDB218

Power Detectors HMC662LP3E

Switch HMC-SDD112 HMC-SDD112

VCO & PLO:

**Requires X2 or X4

HMC515LP5E**

HMC531LP5E**

HMC639LP4E

HMC739LP4E

HMC505LP4E

HMC506LP4E

Switch HMC-SDD112 HMC-SDD112

VCO & PLO:

**Requires X2 or X4

HMC515LP5E**

HMC531LP5E**

HMC505LP4E

HMC506LP4E

A selection of components, see the full product listing starting on page 10.
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÷ N

x 4

x 2

   / Fo

DET

IF1

IF2

HMC504LC4B

Low Noise Amp
• 14 -27 GHz
• 2.2 dB NF

HMC798LC4

Sub-Harmonic Mixer
• 21 - 34 GHz RF
• +4 dBm Input 
   Int. LO Amplifi er

HMC213AMS8E

DBL-BAL Mixer
• 1.5 - 4.5 GHz RF
• DC - 1.5 GHz IF

• Hi-Isolation

HMC635LC4

Driver Amplifi  er
• 18 - 40 GHz

• 18.5 dB Gain

HMC499LC4

Med. Power Amp
• 21 - 32 GHz
• +24 dBm PSAT

• 15 dB Gain

HMC662LP2E

Log Detector
• 8 - 30 GHz
• 13 mV / dB RSSI Slope
• 54 dB Dynamic Range

HMC812LC4

Analog VVA
• 5 - 30 GHz
• Wide Atten. Range to 30 dB
• +25 dBm Input P1dB

Typical Microwave / Millimeterwave application is illustrated.
See the full product listing for alternatives to the select HMC products shown in each functional block.

HMC742LP5E

6-Bit DVGA
• 0.07 - 4 GHz

• -19.5 to +12 dB Gain
Control in 0.5 dB Steps
• +39 dBm High OIP3

HMC705LP4E

Programmable Divider
• 0.01 - 6.5 GHz Input

• Low Phase Noise
• N = 1 to 17 Available

HMC386LP4E

VCO w/ Buffer Amp
• 2.6 - 2.8 GHz Fo

• Low Phase Noise
 -115 dBc/Hz @ 100 kHz

HMC584LP5E

VCO with Fo/2 & Fo/4 Output
• 12.5 - 13.9 GHz Fo
• Low Phase Noise
 -110 dBc/Hz @ 100 kHz
• +10 dBm Pout

HMC695LP4E

x4 Active Multiplier
• 11.4 - 13.2 GHz Fo

• Very Low Phase Noise

CUSTOM IC
S

TO 110 GHZ!

HMC439QS16G

Phase-Freq. Detector
• 10 - 1300 MHz

• Low Phase Noise
 -153 dBc/Hz @ 100 kHz

HMC451LP3E

Medium PA
• 5 - 18 GHz
• +19.5 dBm P1dB

HMC442LC3B

Medium PA
• 17.5 - 25.5 GHz

• 13 dB Gain
• +21 dBm P1dB

HMC523LC4

I/Q Mixer / IRM
• 15 - 23.6 GHz RF/LO

• 25 dB Image Rejection
• +25 dBm Input IP3

• DC - 3.5 GHz IF

HMC331

Passive Freq. Doubler
• 12 - 18 GHz Fin

• 50 dB Fo Isolation

HMC311ST89E

SiGe Gain Block
• DC - 6 GHz
• 15 dB Gain
• +15 dBm P1dB

DOUBLE UPCONVERSION & DIRECT DOWNCONVERSION

MARKET & APPLICATION GUIDE

Microwave & mmWave Communications, Test & Measurement & Sensors, 2 - 86 GHz

PRODUCTS AVAILABLE IN DIE, SMT OR CONNECTORIZED PACKAGE FORM TO 86 GHZ!

LC3 / LC3B

3.0 x 3.0 x 1.0 mm

LC4 / LC4B

4.0 x 4.0 x 1.0 / 1.2 mm

LC5

5.0 x 5.0 x 1.0 mm

LM1 / LM3

5.1 x 5.1 x 1.1 mm

C-4

41.66 x 36.32 x 8.50 mm

NEW!

HMC702LP6CE

Fractional-N Synthesizer (PLL)
• 10 KHz to 14 GHz

• Low Phase Noise: -103 dBc
• -227 FOM Integer Mode

HMC807LP6CE

• 12.4 - 13.4 GHz Fo
• -110 dBc/Hz Open Loop VCO 

Phase Noise @ 100 kHz
• +8 dBm Pout

PLL

NEW!

PLL WITH INTEGRATED VCO IC (see pg. 9)PLL & VCO CHIPSET

HITTITE’S HIGH FREQUENCY LO SOURCE ALTERNATIVES

NEW!
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Data
Register

Modulator

R
Counter

Phase
Freq.

Detector

N
Counter

Charge
Pump

LOOP FILTER

LD_SDO

SPI

LO

Ref
Buffer

÷2

REF
4
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Tx OUT

Rx IN

x 3

DC - 10 GHz*

DC - 10 GHz*

23 - 29 GHz*
69 - 87 GHz

x 4

Tx/Rx
55 - 64 GHz

14 - 16 GHz

DC - 3 GHz

I

Q
I

Q

x 2

Tx/Rx
55 - 64 GHz

14 - 16 GHz

DC - 3 GHz

I

Q
I

Q

x 2

28 - 32 GHz

Typical Microwave / Millimeterwave application is illustrated.
See the full product listing for alternatives to the select HMC products shown in each functional block.

60 GHZ TX/RX CHIPSET

SUB-HARMONIC OPTION FOR 60 GHZ CHIPSET

72 & 82 GHZ TX/RX CHIPSET FOR HIGH CAPACITY COMMUNICATION LINKS

HMC-XDH158

HMC-XDB112

HMC-ALH382

HMC-ALH382

HMC-ALH382

HMC-ABH241

HMC-ALH313

HMC-XDH151

HMC-MDB218

* See HMC Products

HMC-ABH209

HMC-SDH126

HMC-SDD112

HMC-SDD112

HMC-MDB207

HMC-MDB169

HMC-SDD112

HMC-ABH209

HMC-ABH241

  < 4 dB LNA Noise Figure

  +18 dBm Psat PA Output Power

  Sub-Harmonic Option Available

  I/Q or Double-Balanced Mixer 

 Products Available

  Short Haul High Capacity Links

  Picocell Mobile Phone Links

  Network Backbone & 

 Branch Links

  HDTV Wireless Component Links

FEATURES:

APPLICATIONS:

HMC-MDB277

HMC-MDB277

HMC-XTB110

HMC-VVD104 HMC-APH633

HMC-AUH317

HMC-AUH318

HMC-ALH508

HMC-ALH509

HMC-AUH320

HMC-ALH508

HMC-ALH509

Product Key

72 & 82 GHz

72 GHz Only

82 GHz Only

HMC-AUH317

HMC-AUH318

HMC-AUH320

MARKET & APPLICATION GUIDE

Microwave & mmWave Communications, Test & Measurement & Sensors, 2 - 86 GHz
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MILITARY & SPACE 

High Reliability Solutions for Land, Sea, Air & Space

M
IL

IT
A

R
Y

 &
 S

P
A

C
E

Contact Us Today With Your High Reliability

Mixed-Signal RF, Microwave & Millimeterwave Requirements!

Serialized Die

in GEL-PAK

Hermetic

SMT Package

Hermetic Modules

Class S Screening & Qualifi cation

•  VI to Methods

 2010A & 2017K

•  Temp Cycle Stress Test

•  High Temp Burn-In & Life Test

•  Wafer Lot Acceptance Test

 Bond Pull & Die Shear Test

 SEM Inspection

 Metal & Glass Thicknesses

•  Serialized Test Data

•  Qualifi cation Report

MILITARY LEVEL COMPONENTS, MODULES & SUBSYSTEMS

SPACE LEVEL COMPONENTS, MODULES & SUBSYSTEMS

Class B Screening & Qualifi cation

•  VI to Method 2010B & 2017H

•  Bond Pull & Die Shear Test 

•  Solderability Test

•  High Temp Burn-In Test

•  Vibration Stress Test

•  Temp Cycle Stress Test

•  Constant Acceleration Stress Test

•  Fine & Gross Hermeticity Test

•  Serialized Test Data

•  ESD Characterization

FET Channel SEM

• Class B screening on standard & custom 
 product die and SMT packaging.

• Design, production & screening of highly 
 integrated MIC sub-assemblies for major 
 defense OEMs. 

• Military & Space Upscreening to Customer 
 Specifi cations.

Military Solution Inquiries: MIL@hittite.com

• Class S screening on standard & 
 custom product die and SMT 
 packaging.

• Military & Space Upscreening to 
 Customer Specifi cations.

• Qualifi ed by major spacecraft OEMs 
 worldwide. 

• Over 45,000 S-Level components 
 currently operational on dozens of 
 commercial, scientifi c & military spacecraft.

Space Solution Inquiries: SPACE@hittite.com

Chip (Die)

mailto:MIL@hittite.com
mailto:SPACE@hittite.com
http://WWW.HITTITE.COM
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DESIGNER’S KITS 

Evaluation Boards & ICs Reduce Design Cycle Time

 Gain Blocks DC - 6 GHz, HMC-DK001

 Linear Driver Amplifi ers 0.4 - 2.5 GHz, HMC-DK002

 High IP3 Mixers 0.45 - 4.0 GHz, HMC-DK003

 Digital Attenuators DC - 6 GHz, HMC-DK004

 SPDT Switches DC - 12 GHz, HMC-DK005

 Passive Attenuator Chips DC - 50 GHz, HMC-DK006

 Serial/Parallel USB Interface Kit, HMC-DK008  NEW!

7 DESIGNER’S KITS AVAILABLE TO CHOOSE FROM!

Design engineers can order pre-packaged MMIC Designer’s 
Kits which enable them to quickly assess which Hittite product 
is the best choice for their application. The end result is a design 
that goes to layout more quickly and with fewer subsequent 
changes.

Each Hittite Designer’s Kit contains an assembled & tested 
connectorized evaluation board, 5 to 10 ICs of each part and the 
latest Hittite CD-ROM catalog.

Designer’s Kit
Kit Contents

ICs Eval Boards

Gain Blocks

DC - 6 GHz

HMC-DK001

HMC474MP86E
HMC476MP86E
HMC313E
HMC311ST89E
HMC478MP86E
HMC478ST89E

HMC479MP86E 
HMC479ST89E
HMC481ST89E
HMC480ST89E
HMC481MP86E
HMC482ST89E

104217 – HMC313E
110161 – HMC478ST89E
107490 – HMC481MP86E

 

Linear Driver Amps

0.4 - 2.5 GHz

HMC-DK002

HMC454ST89E
HMC450QS16GE
HMC413QS16GE

HMC452ST89E
HMC453ST89E
HMC457QS16GE

107749 – HMC454ST89E
108349 – HMC450QS16GE
105000 – HMC413QS16GE

108712 – HMC452ST89E
108718 – HMC453ST89E
106043 – HMC457QS16GE

Hi-IP3 Mixers

0.45 - 4.0 GHz

HMC-DK003

HMC387MS8E
HMC483MS8GE
HMC399MS8E
HMC316MS8E
HMC400MS8E
HMC485MS8GE

HMC402MS8E
HMC214MS8E
HMC478ST89E
HMC481ST89E
HMC480ST89E

110161 – HMC478ST89E
105188 – HMC485MS8GE 

106334 – HMC399MS8E
101830 – HMC400MS8E

Digital Attenuators

DC - 6 GHz

HMC-DK004

HMC291E
HMC468LP3E
HMC274QS16E
HMC271ALP4E
HMC273MS10GE

HMC305ALP4E
HMC306MS10E
HMC470LP3E
HMC472LP4E

103372 – HMC291E
107302 – HMC468LP3E
104976 – HMC274QS16E
108782 – HMC271ALP4E
103393 – HMC273MS10GE

108782 – HMC305AMS10E
103393 – HMC306MS10E
107006 – HMC470LP3E
107010 – HMC472LP4E

SPDT Switches

DC - 12 GHz

HMC-DK005

HMC221AE
HMC284MS8GE
HMC349MS8GE
HMC232LP4E
HMC544E

HMC595E
HMC574MS8E
HMC784MS8GE
HMC536MS8GE

101675 – HMC221AE
107662 – HMC349MS8GE
107723 – HMC232LP4E

104124 – HMC574MS8E
104124 – HMC784MS8GE
105143 – HMC536MS8GE

Passive Attenuators

DC - 50 GHz

HMC-DK006

HMC650
HMC651
HMC652
HMC653
HMC654

HMC655
HMC656
HMC657
HMC658

Serial/Parallel 

USB Interface Kit

HMC-DK008

The HMC-DK008 Serial/Parallel Interface Designer’s kit enables users to interface with Hittite’s family of digital 
attenuators and variable gain amplifi ers. Including: HMC743LP6CE and HMC792LP4E

UPDATED!

NEW!

NEW!

http://WWW.HITTITE.COM
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PACKAGE INFORMATION

Available Plastic, Ceramic, Hermetic SMT & Connectorized Module Packages 

MP86 “Micro-P”

5.21 x 5.08 x 1.57 mm

MS8 / MS8G

4.9 x 3.0 x 1.0 mm

MS10 / MS10G

4.9 x 3.0 x 1.0 mm

QS16 / QS16G

6.0 x 4.9 x 1.5 mm

QS24

6.0 x 8.7 x 1.6 mm

S8 / S8G

6.0 x 4.9 x 1.6 mm

S14

6.0 x 8.7 x 1.6 mm

SOT26

2.8 x 2.9 x 1.2 mm

ST89

4.50 x 4.14 x 1.54 mm

LP3 “QFN”

3.0 x 3.0 x 1.0 mm

LP4 / LP4B / LP4C “QFN”

4.0 x 4.0 x 1.0 mm

LP5 “QFN”

5.0 x 5.0 x 1.0 mm

LP6 / LP6C “QFN”

6.0 x 6.0 x 1.0 mm

C8

7.4 x 5.1 x 2.4 mm

LC3 / LC3B

3.0 x 3.0 x 1.0 mm

LC3C

3.0 x 3.0 x 1.45 mm

LC4 / LC4B

4.0 x 4.0 x 1.0 / 1.2 mm

LC5

5.0 x 5.0 x 1.0 mm

LM1 / LM3

5.1 x 5.1 x 1.1 mm

G7 Hermetic

16.1 x 17.3 x 1.7 mm

G8 Hermetic

10.2 x 4.6 x 1.8 mm

G16 Hermetic

10.4 x 10.4 x 1.7 mm

LH5 Hermetic

5.0 x 5.0 x 1.0 mm

C-1 / C-1B

35.31 x 17.78 x 7.38 mm

C-2 / C-2B

38.1 x 17.78 x 7.38 mm

C-3 / C-3B

40.89 x 17.78 x 7.38 mm

C-4

41.66 x 36.32 x 8.50 mm

C-5

41.66 x 26.8 x 8.79 mm

C-7

192.3 x 106.7 x 35.0 mm

C-6

45.34 x 17.27 x 8.50 mm

C-9

44.45 x 21.59 x 8.76 mm

C-10 / C-10B

46.63 x 21.59 x 8.50 mm

LP2 “DFN”

2.0 x 2.0 x 1.0 mm

C-11

41.66 x 26.8 x 8.64 mm

CC 4

C-12

107.6 x 43.0 x 43.0 mm

C-13

39.43 x 47.12 x 11.42 mm

C-15

59.69 mm DIA x 9.14 mm

C-16

48.0 x 48.26 x 14.10 mm

C-17

68.5 x 66.0 x 14.2 mm

C-18

38.10 x 47.62 x 26.67 mm

C-19

27.31 x 25.15 x 5.84 mm

C-20

53.59 x 19.05 x 6.22 mm

SC70

2.15 x 2.1 x 0.9 mm

LH250 Hermetic

6.35 x 6.35 x 1.27 mm

or 
  
= RoHS Compliant. 

For more information on our “Green” component program, please contact earthfriendly@hittite.com for details on our RoHS 
Compliant products or see the RoHS Compliant Components link on our web site.

C-14

41.91 x 29.85 x 9.65 mm

mailto:earthfriendly@hittite.com
http://WWW.HITTITE.COM
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GAIN BLOCKS

Product Competitor Competitor P/N
Hittite P/N

Package & Performance
Hittite P/N

Performance

Gain Blocks Mini-Circuits Gali-1, Gali-19, Gali-2, Gali-21, Gali-29 HMC311ST89E

Gain Blocks Mini-Circuits VAM-3, VAM-6, VAM-7, VNA-21 HMC313E

Gain Blocks Mini-Circuits LEE-49, LEE-59 HMC396

Gain Blocks Mini-Circuits LEE-39 HMC397

Gain Blocks Mini-Circuits LEE-19, LEE-29 HMC405

Gain Blocks Mini-Circuits MAR-1SM, MAR-2SM, MAR-6SM, MAR-7SM HMC474MP86E

Gain Blocks Mini-Circuits
ERA-1, ERA-1SM, ERA-2, ERA-21SM, ERA-2SM, ERA-3, ERA-3SM, ERA-8SM,

MAR-3SM, RAM-1, RAM-2, RAM-3, RAM-4, RAM-6, RAM-7, RAM-8
HMC476MP86E

Gain Blocks Mini-Circuits MNA-3, MNA-5, VNA-23 , VNA-28 HMC476MP86E

Gain Blocks Mini-Circuits Gali-S66 HMC476ST89E

Gain Blocks Mini-Circuits ERA-33SM, MAR-4SM, MAR-8ASM, MAR-8SM HMC478MP86E

Gain Blocks Mini-Circuits MNA-7 HMC478MP86E

Gain Blocks Mini-Circuits Gali-3, Gali-33, Gali-39, Gali-4F, Gali-51F, Gali-52, Gali-55, Gali-5F, Gali-6F HMC478ST89E

Gain Blocks Mini-Circuits ERA-4SM, ERA-4XSM, ERA-5, ERA-6, ERA-6SM, MAV-11SM, MAV-11BSM, MAV-11A HMC479MP86E

Gain Blocks Mini-Circuits MNA-2 , MNA-4, VNA-22 HMC479MP86E

Gain Blocks Mini-Circuits Gali-4, Gali-49, Gali-6 HMC479ST89E

Gain Blocks Mini-Circuits Gali-5, Gali-51, Gali-59 HMC480ST89E

Gain Blocks Mini-Circuits ERA-4, ERA-50SM, ERA-51SM, ERA-5SM, ERA-5XSM HMC481MP86E

Gain Blocks Mini-Circuits MNA-6, VNA-25 HMC481MP86E

Gain Blocks Mini-Circuits Gali-74 HMC482ST89E

Gain Blocks RFMD SGA-4163, SGA-4263 HMC311ST89E

Gain Blocks RFMD NGA-586, NGA-589, NGA-686,  NGA-689 HMC313E   

Gain Blocks RFMD
SGA-0163, SGA-0363, SGA-1163, SGA-1263, SGA-2163, SGB-2233, SGA-2263,

SGA-2363, SGA-2463, SGB-4333
HMC474MP86E

Gain Blocks RFMD SGA-2186, SGA-2286, SGA-2386, SGA-2486 HMC474MP86E

Gain Blocks RFMD SGA-3263, SGA-3363, SGA-3463, SGA-3563, SGB-2433, SGB-4533 HMC476MP86E

Gain Blocks RFMD NGA-386 , SGA-3286, SGA-3386, SGA-3486, SGA-3586 HMC476MP86E

Gain Blocks RFMD SGA-4186, SGA-4286, SGA-4386, SGA-4486, SGA-5386, SGA-5486, SGA-5586 HMC478MP86E

Gain Blocks RFMD SGB-6433, SGB-6533 HMC478MP86E

Gain Blocks RFMD SGA-4363, SGA-4463, SGA-4563 HMC478ST89E

Gain Blocks RFMD SGA-4586, SGA-5389, SGA-5489, SGA-5589 HMC478ST89E

Gain Blocks RFMD SGA-5263 HMC479ST89E

Gain Blocks RFMD SGA-5286 HMC479MP86E

Gain Blocks RFMD SGA-5289 HMC479ST89E

Gain Blocks RFMD NGA-489 , SGA-6289, SGA-6389, SGA-6489, SGA-6589, SGA-7489 HMC580ST89E

Gain Blocks RFMD SGA-6386, SGA-6286, SGA-6486, SGA-6586 HMC481MP86E

Gain Blocks RFMD NGA-186, NGA-286, NGA-486 HMC480ST89E

Gain Blocks RFMD SGA-7489 HMC482ST89E

Gain Blocks Triquint AH1 HMC636ST89E

Gain Blocks Triquint AM-1 HMC639ST89E

Gain Blocks Triquint ECG004B, ECG006F HMC311ST89E HMC311LP3E

Gain Blocks Triquint AG102, AG103 HMC580ST89E

Gain Blocks Triquint AG302-63, AG303-63, ECG004F HMC313E

Gain Blocks Triquint AG201-63, AG202-63, AG203-63 HMC474MP86E

Gain Blocks Triquint AG201-86, AG202-86, AG203-86 HMC474MP86E

Gain Blocks Triquint AG302-86, AG303-86, ECG001C, ECG004C HMC476MP86E

Gain Blocks Triquint ECG001F, ACG001B HMC476MP86E

Gain Blocks Triquint AG503-86, ECG002C, ECG006C HMC478MP86E

Gain Blocks Triquint ECG002F HMC478MP86E

Gain Blocks Triquint ECG006B, ECG002B, SCG002B, AG503-89 HMC478ST89E

Gain Blocks Triquint AG402-86, ECG040C, AG602-86, EC1119C HMC479MP86E

Gain Blocks Triquint AG402-89, ECG040B, AG602-89, EC1119B HMC479ST89E

Gain Blocks Triquint AG603-89, AG604-89, ECG050B, EC1019B HMC480ST89E

Gain Blocks Triquint
AG403-86, ECG005C, ECG055C, AG603-86, AG604-86, ECG050C, EC1019C, 

EC1078C
HMC481MP86E

Gain Blocks Triquint AG403-89, ECG005B, ECG055B HMC481ST89E

Gain Blocks Triquint EC1078B, ECG003, ECG008 HMC482ST89E
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ATTENUATORS

Product Competitor Competitor P/N
Hittite P/N

Package & Performance
Hittite P/N

Performance

Digital Attenuators Skyworks AA100-59LF HMC230MS8E

Digital Attenuators Skyworks AA101-80 HMC274QS16E

Digital Attenuators Skyworks AA106-86 HMC603MS10E

Digital Attenuators Skyworks SKY12322-86 HMC306MS10E

Digital Attenuators Skyworks SKY12323-303 HMC273MS8GE

Digital Attenuators Skyworks SKY12324-73 HMC291E

Digital Attenuators Skyworks SKY12325-350LF HMC468LP3E

Digital Attenuators M/A-COM MAATSS0002 HMC274QS16E

Digital Attenuators M/A-COM MAATSS0001, MAATSS0017 HMC603QS16E

Digital Attenuators M/A-COM MAATSS0012 HMC306MS10E

HIGH SPEED ICs

Product Competitor Competitor P/N
Hittite P/N

Package & Performance
Hittite P/N

Performance

High Speed Logic Inphi 13600DF HMC727LC3C

High Speed Logic Inphi 13610XR HMC725LC3C

High Speed Logic Inphi 13612OR HMC726LC3C

High Speed Logic Inphi 13616CF HMC724LC3C

High Speed Logic Inphi 20708SE HMC728LC3C

High Speed Logic Inphi 13620TF HMC729LC3C

High Speed Logic Inphi 25720TF HMC729LC3C

High Speed Logic Inphi 13707RZ HMC706LC3C

POWER DETECTORS

Product Competitor Competitor P/N
Hittite P/N

Package & Performance
Hittite P/N

Performance

Log Detectors Analog Devices AD8313
HMC600LP4E
HMC601LP4E

Log Detectors Analog Devices AD8317
HMC611

HMC611LP4E

Log Detectors Analog Devices AD8318
HMC602LP4E
HMC611LP4E

RMS Detectors Analog Devices AD8362 HMC610ALP4E

Log Detectors Maxim MAX2014, HMC612LP4E

Log Detectors Maxim MAX2015
HMC600LP4E
HMC601LP4E

RMS Detectors Maxim MAX2203 HMC610ALP4E

Log Detectors
Linear 

Technology
LT5534, LT5538

HMC600LP4E
HMC601LP4E

Log Detectors
Linear 

Technology
LT5570 HMC612LP4E

RMS Detectors
Linear 

Technology
LT5581 HMC610ALP4E

SWITCHES

Product Competitor Competitor P/N
Hittite P/N

Package & Performance
Hittite P/N

Performance

Switches Skyworks AS204-80 HMC241QS16E

Switches Skyworks AS196-307 HMC349LP4CE

Switches Skyworks AS193-73 HMC544E

Switches Skyworks AS169-73 HMC545E

Switches Skyworks AS186-302 HMC435MS8GE

Switches M/A-COM SW-239 HMC239S8E

Switches M/A-COM SW-395 HMC544E

Switches RFMD SSW-124 HMC234C8
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HMC128   19
HMC128G8   19
HMC129   19
HMC129G8   19
HMC129LC4   19
HMC130   19
HMC135   20
HMC136   20
HMC137   20
HMC141 / 142   19
HMC141C8 / 142C8   19
HMC141LH5   19
HMC143 / 144   19
HMC144LC4   19
HMC144LH5   19
HMC156   16
HMC156C8   16
HMC158   16
HMC158C8   16
HMC168C8   18
HMC170C8   19
HMC171C8   18
HMC174MS8E   22
HMC175MS8E   19
HMC182S14E   22
HMC183QS24E   22
HMC187AMS8E   16
HMC188MS8E   16
HMC189AMS8E   16
HMC190AMS8E   22
HMC194MS8E   22
HMC197AE   22
HMC199MS8E   22
HMC203   19
HMC204   16
HMC204C8   16
HMC204MS8GE   16
HMC205   16
HMC207S8E   18
HMC208MS8E   18
HMC213AMS8E   18
HMC214MS8E   18
HMC215LP4E   18
HMC218MS8E   18
HMC219MS8E   19
HMC220MS8E   18
HMC221AE   22
HMC224MS8E   22
HMC230MS8E   14
HMC231G7   22
HMC232   22
HMC232C8   22
HMC232G7   22
HMC232G8   22
HMC232LP4E   22
HMC233G8   22
HMC234C8   22
HMC239S8E   22
HMC240   22
HMC241LP3E   22
HMC241QS16E   22
HMC244G16   22
HMC245QS16E   22
HMC247   20
HMC252QS24E   22
HMC253LC4   22
HMC253QS24E   22
HMC256   17
HMC258   19
HMC258LC3B   19
HMC258LM3   19
HMC260   19
HMC260LC3B   19
HMC263   11
HMC263LP4E   10
HMC264   19
HMC264LC3B   19
HMC264LM3   19
HMC265   19
HMC265LM3   19
HMC266   19
HMC270MS8GE   22
HMC271ALP4E   14
HMC272MS8E   18
HMC273MS10GE   14
HMC274QS16E   14
HMC276LP4E   23
HMC276QS24E   23
HMC277MS8E   19
HMC284MS8GE   22
HMC285E   18

HMC286E   10
HMC287MS8E   23
HMC288MS8E   14
HMC290E   14
HMC291E   14
HMC292   19
HMC292LC3B   19
HMC292LM3C   19
HMC304MS8E   18
HMC305ALP4E   14
HMC306MS10E   14
HMC307QS16GE   14
HMC308E   11
HMC310MS8GE   10
HMC311LP3E   11
HMC311SC70E   11
HMC311ST89E   11
HMC313E   11
HMC316MS8E   18
HMC318MS8GE   10
HMC320MS8GE   10
HMC321LP4E   22
HMC322   22
HMC322LP4E   22
HMC326MS8GE   11
HMC327MS8GE   12
HMC329   19
HMC329LC3B   19
HMC329LM3   19
HMC331   16
HMC333E   18
HMC334LP4E   18
HMC335G16   14
HMC336MS8GE   22
HMC337   19
HMC338   19
HMC338LC3B   19
HMC339   19
HMC340ALP5E   19
HMC341   11
HMC341LC3B   10
HMC342   10
HMC342LC4   10
HMC344   22
HMC344LC3   22
HMC344LH5   22
HMC344LP3E   22
HMC345LP3E   22
HMC346   13
HMC346C8   13
HMC346G8   13
HMC346LC3B   13
HMC346LP3E   13
HMC346MS8GE   13
HMC347   22
HMC347C8   22
HMC347G8   22
HMC347LP3E   22
HMC348LP3E   22
HMC349LP4CE   22
HMC349MS8GE   22
HMC350MS8E   18
HMC351S8E   18
HMC358MS8GE   23
HMC361   15
HMC361S8GE   15
HMC362   15
HMC362S8GE   15
HMC363   15
HMC363G8   15
HMC363S8GE   15
HMC364   15
HMC364G8   15
HMC364S8GE   15
HMC365   15
HMC365G8   15
HMC365S8GE   15
HMC368LP4E   15
HMC369LP3E   15
HMC370LP4E   16
HMC374E   10
HMC377QS16GE   18
HMC380QS16GE   18
HMC381LP6E   18
HMC383   12
HMC383LC4   12
HMC384LP4E   23
HMC385LP4E   23
HMC386LP4E   23
HMC387MS8E   18
HMC388LP4E   23

HMC389LP4E   23
HMC390LP4E   23
HMC391LP4E   23
HMC392   10
HMC392LC4   10
HMC392LH5   10
HMC393MS8GE   23
HMC394LP4E   15
HMC395   11
HMC396   11
HMC397   11
HMC398QS16GE   23
HMC399MS8E   18
HMC400MS8E   18
HMC401QS16GE   23
HMC402MS8E   18
HMC404   17
HMC405   11
HMC406MS8GE   11
HMC407MS8GE   11
HMC408LP3E   12
HMC409LP4E   12
HMC410AMS8GE   18
HMC411MS8GE   19
HMC412MS8GE   19
HMC413QS16GE   11
HMC416LP4E   23
HMC420QS16E   18
HMC421QS16E   18
HMC422MS8E   18
HMC423MS8E   18
HMC424   14
HMC424G16   14
HMC424LH5   14
HMC424LP3E   14
HMC425   14
HMC425LP3E   14
HMC426MS8E   15
HMC427LP3E   23
HMC429LP4E   23
HMC430LP4E   23
HMC431LP4E   23
HMC432E   15
HMC433E   15
HMC434E   15
HMC435MS8GE   22
HMC436MS8GE   23
HMC437MS8GE   15
HMC438MS8GE   15
HMC439QS16GE   15
HMC440QS16GE   21
HMC441   12
HMC441LC3B   12
HMC441LH5   12
HMC441LM1   12
HMC441LP3E   12
HMC442   12
HMC442LC3B   12
HMC442LM1   12
HMC443LP4E   16
HMC444LP4E   16
HMC445LP4E   16
HMC446E   22
HMC447LC3   15
HMC448   15
HMC448LC3B   15
HMC449   15
HMC449LC3B   15
HMC451   11
HMC451LC3   12
HMC451LP3E   11
HMC452QS16GE   12
HMC452ST89E   12
HMC453QS16GE   12
HMC453ST89E   12
HMC454ST89E   11
HMC457QS16GE   12
HMC459   13
HMC460   12
HMC460LC5   12
HMC462   12
HMC462LP5E   12
HMC463   12
HMC463LH250   13
HMC463LP5E   13
HMC464   13
HMC464LP5E   13
HMC465   13
HMC465LP5E   13
HMC466LP4E   23
HMC467LP3E   14

HMC468LP3E   14
HMC469MS8GE   11
HMC470LP3E   14
HMC471MS8GE   11
HMC472LP4E   14
HMC473MS8E   13
HMC474MP86E   11
HMC474SC70E   11
HMC475ST89E   11
HMC476MP86E   11
HMC476SC70E   11
HMC478MP86E   11
HMC478SC70E   11
HMC478ST89E   11
HMC479MP86E   11
HMC479ST89E   11
HMC480ST89E   11
HMC481MP86E   11
HMC481ST89E   11
HMC482ST89E   11
HMC483MS8GE   18
HMC485MS8GE   18
HMC486   12
HMC486LP5E   12
HMC487LP5E   12
HMC488MS8GE   18
HMC489LP5E   12
HMC490   10
HMC490LP5E   10
HMC491LP3E   10
HMC492LP3E   15
HMC493LP3E   15
HMC494LP3E   15
HMC495LP3E   20
HMC496LP3E   20
HMC497LP4E   20
HMC498   12
HMC498LC4   12
HMC499   12
HMC499LC4   12
HMC500LP3E   20
HMC504LC4B   10
HMC505LP4E   23
HMC506LP4E   23
HMC507LP5E   23
HMC508LP5E   23
HMC509LP5E   23
HMC510LP5E   24
HMC511LP5E   24
HMC512LP5E   24
HMC513LP5E   24
HMC514LP5E   24
HMC515LP5E   24
HMC516   10
HMC516LC5   10
HMC517   10
HMC517LC4   10
HMC518   10
HMC519   10
HMC519LC4   10
HMC520   17
HMC520LC4   17
HMC521   17
HMC521LC4   17
HMC522   17
HMC522LC4   17
HMC523   17
HMC523LC4   17
HMC524   17
HMC524LC3B   17
HMC525   17
HMC525LC4   17
HMC526   17
HMC526LC4   17
HMC527   17
HMC527LC4   17
HMC528   17
HMC528LC4   17
HMC529LP5E   24
HMC530LP5E   24
HMC531LP5E   24
HMC532LP4E   23
HMC533LP4E   23
HMC534LP5E   24
HMC535LP4E   24
HMC536LP2E   22
HMC536MS8GE   22
HMC538LP4E   20
HMC539LP3E   14
HMC540LP3E   14
HMC541LP3E   14

HMC542ALP4E   14
HMC543   20
HMC543LC4B   20
HMC544E   22
HMC545E   22
HMC546LP2E   22
HMC546MS8GE   22
HMC547LP3E   22
HMC548LP3E   10
HMC549MS8GE   11
HMC550E   21
HMC551LP4E   18
HMC552LP4E   18
HMC553   19
HMC553LC3B   19
HMC554   19
HMC554LC3B   19
HMC555   17
HMC556   17
HMC557   19
HMC557LC4   19
HMC558   19
HMC558LC3B   19
HMC559   13
HMC560   19
HMC560LM3   19
HMC561   15
HMC561LP3E   15
HMC562   13
HMC564   10
HMC564LC4   10
HMC565   10
HMC565LC5   10
HMC566   11
HMC566LP4E   11
HMC567LC5   17
HMC568LC5   17
HMC570   17
HMC570LC5   17
HMC571   17
HMC571LC5   17
HMC572   17
HMC572LC5   17
HMC573LC3B   15
HMC574MS8E   22
HMC575LP4E   15
HMC576   15
HMC576LC3B   15
HMC577LC4B   15
HMC578   15
HMC578LC3B   15
HMC579   16
HMC580ST89E   11
HMC581LP6E   18
HMC582LP5E   24
HMC583LP5E   24
HMC584LP5E   24
HMC585MS8GE   18
HMC586LC4B   23
HMC587LC4B   23
HMC588LC4B   23
HMC589ST89E   11
HMC590   12
HMC590LP5E   12
HMC591   12
HMC591LP5E   12
HMC592   12
HMC593LP3E   10
HMC594   10
HMC594LC3B   10
HMC595E   22
HMC596LP4E   23
HMC597LP4E   20
HMC598   15
HMC599ST89E   11
HMC600LP4E   21
HMC601LP4E   21
HMC602LP4E   21
HMC603MS10E   14
HMC603QS16E   14
HMC604LP3E   10
HMC605LP3E   10
HMC606   13
HMC606LC5   13
HMC607   22
HMC607G7   22
HMC608LC4   12
HMC609   10
HMC609LC4   10
HMC610ALP4E   21
HMC611   21
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http://WWW.HITTITE.COM


51 VISIT US AT WWW.HITTITE.COM APRIL 2010

P
A

R
T
 N

U
M

B
E

R
 IN

D
E

X

PART NUMBER INDEX

HMC611LP4E   21
HMC612LP4E   21
HMC613LC4B   21
HMC615LP4E   18
HMC616LP3E   10
HMC617LP3E   10
HMC618LP3E   10
HMC619   13
HMC619LP5E   13
HMC620   17
HMC620LC4   17
HMC621LP4E   18
HMC622LP4E   18
HMC623LP4E   18
HMC624LP4E   14
HMC625LP5E   23
HMC626LP5E   23
HMC627LP5E   23
HMC628LP4E   23
HMC629LP4E   14
HMC630LP3E   20
HMC631LP3E   20
HMC632LP5E   24
HMC633   13
HMC633LC4   13
HMC634   13
HMC634LC4   13
HMC635   13
HMC635LC4   13
HMC636ST89E   10
HMC637   13
HMC637LP5E   13
HMC639ST89E   10
HMC641   22
HMC641LC4   5, 22
HMC642   21
HMC642LC5   21
HMC643   20
HMC643LC5   20
HMC644   20
HMC644LC5   20
HMC646LP2E   22
HMC647   20
HMC647LP6E   20
HMC648   20
HMC648LP6E   20
HMC649   20
HMC649LP6E   20
HMC650   20
HMC651   20
HMC652   20
HMC653   20
HMC654   20
HMC655   20
HMC656   20
HMC656LP2E   20
HMC657   20
HMC657LP2E   20
HMC658   20
HMC658LP2E   20
HMC659   13
HMC659LC5   13
HMC660LC4B   14
HMC662LP3E   21
HMC663LC3   18
HMC665LP4E   18
HMC666LP4E   18
HMC667LP2E   10
HMC668LP3E   10
HMC669LP3E   10
HMC670LC3C   16
HMC671LC3C   17
HMC672LC3C   16
HMC673LC3C   16
HMC674LC3C   14
HMC675LC3C   14
HMC676LC3C   14
HMC677LP5E   17
HMC678LC3C   16
HMC679LC3C   16
HMC680LP4E   23
HMC681LP5E   23
HMC682LP6CE   18
HMC683LP6CE   18
HMC684LP4E   18
HMC685LP4E   18
HMC686LP4E   18
HMC687LP4E   18
HMC688LP4E   18
HMC689LP4E   18
HMC690   13

HMC693   12
HMC694   23
HMC694LP4E   23
HMC695LP4E   16
HMC696LP4E   5, 20
HMC697LP4E   20
HMC698LP5E   21
HMC699LP5E   21
HMC700LP4E   21
HMC701LP6CE   21
HMC702LP6CE   21
HMC705LP4E   15
HMC706LC3C   16
HMC707LP5E   23
HMC708LP5E   23
HMC709LC5   17
HMC710LC5   17
HMC711LC5   5, 19
HMC712   13
HMC712LP3CE   13
HMC713LP3E   21
HMC713MS8E   21
HMC715LP3E   10
HMC716LP3E   10
HMC717LP3E   10
HMC718LP4E   10
HMC719LP4E   10
HMC720LC3C   16
HMC720LP3E   4, 16
HMC721LC3C   17
HMC721LP3E   4
HMC722LC3C   16
HMC722LP3E   4, 16
HMC723LC3C   16
HMC723LP3E   4, 16
HMC724LC3C   16
HMC725LC3C   17
HMC726LC3C   16
HMC727LC3C   16
HMC728LC3C   16
HMC729LC3C   16
HMC734LP5E   23
HMC735LP5E   23
HMC736LP4E   24
HMC737LP4E   24
HMC738LP4E   24
HMC739LP4E   24
HMC740ST89E   11
HMC741ST89E   11
HMC742LP5E   23
HMC743LP6CE   23
HMC744LC3C   16
HMC745LC3C   17
HMC746LC3C   16
HMC747LC3C   16
HMC748LC3C   16
HMC749LC3C   16
HMC750LP4E   13
HMC751LC4   10
HMC752LC4   11
HMC753LP4E   10
HMC754S8GE   11
HMC755LP4E   12
HMC756   12
HMC757   12
HMC758LP3E   10
HMC759LP3E   14
HMC764LP6CE   21
HMC765LP6CE   21
HMC770LP4BE   11
HMC771LP4B   4
HMC771LP4BE   11
HMC772LC4   10
HMC773   19
HMC773LC3B   19
HMC774   19
HMC775LC5   17
HMC783LP6CE   21
HMC784MS8GE   22
HMC785LP4E   18
HMC786LP4   18
HMC787LC3B   5, 19
HMC788LP2E   11
HMC789ST89E   11
HMC791LC4B   16
HMC792LP4E   14
HMC794LP3E   15
HMC795LP5E   5, 20
HMC797   4, 12
HMC798LC4   19
HMC799LP3E   13

HMC800LP3E   4, 14
HMC801LP3E   4, 14
HMC802LP3E   4, 14
HMC807LP6CE   21
HMC812LC4   13
HMC814   15
HMC814LC3B   15
HMC815LC5   18
HMC816LP4E   10
HMC817LP4E   10
HMC818LP4E   10
HMC819LC5   18
HMC820LP6CE   21
HMC821LP6CE   21
HMC822LP6CE   21
HMC824LP6CE   21
HMC826LP6CE   21
HMC828LP6CE   21
HMC831LP6CE   21
HMC836LP6CE   21
HMC841LC4B   4, 16
HMC842LC4B   4, 16
HMC843LC4B   4, 16
HMC849LP4CE   22
HMC853LC3C   16
HMC860LP3E   21
HMC863   12
HMC864   12
HMC865LC3C   13
HMC866LC3C   13
HMC869LC5   17
HMC870LC5   13
HMC871LC5   13
HMC874LC3C   14
HMC875LC3C   14
HMC876LC3C   14
HMC881LP5E   4, 8, 15
HMC882LP5E   4, 8, 15
HMC890LP5E   4, 8, 15
HMC891LP5E   4, 8, 15
HMC902   4, 10
HMC902LP3E   4, 10
HMC903   4, 10
HMC903LP3E   4, 10
HMC904LC5   5, 17
HMC905LP3E   4, 15
HMC907   4, 12
HMC908LC5   5, 17
HMC910LC4B   4, 14
HMC913   5, 21
HMC913LC4B   21
HMC915LP4E   18
HMC974LC3C   4

HMC-C001   25
HMC-C002   25
HMC-C003   25
HMC-C004   25
HMC-C005   26
HMC-C006   26
HMC-C007   26
HMC-C008   25
HMC-C009   26
HMC-C010   27
HMC-C011   27
HMC-C012   25
HMC-C013   25
HMC-C014   26
HMC-C015   26
HMC-C016   25
HMC-C017   25
HMC-C018   26
HMC-C019   27
HMC-C020   25
HMC-C021   25
HMC-C022   25
HMC-C023   25
HMC-C024   25
HMC-C025   26
HMC-C026   25
HMC-C027   25
HMC-C028   27
HMC-C029   27
HMC-C030   27
HMC-C031   26
HMC-C032   26
HMC-C033   26
HMC-C034   26
HMC-C035   26
HMC-C036   25
HMC-C037   25
HMC-C038   25
HMC-C039   26
HMC-C040   26
HMC-C041   26
HMC-C042   26
HMC-C043   26
HMC-C044   26
HMC-C045   25
HMC-C046   26
HMC-C047   26
HMC-C048   25
HMC-C049   26
HMC-C050   25
HMC-C051   26
HMC-C052   27
HMC-C053   26
HMC-C055   27
HMC-C056   26
HMC-C058   27
HMC-C059   25
HMC-C060   26
HMC-C061   26
HMC-C062   26
HMC-C064   26
HMC-C065   26
HMC-C070   27
HMC-C071   27
HMC-C072   25
HMC-C073   27
HMC-C074   25
HMC-C075   25
HMC-C076   25
HMC-C077   25
HMC-C078   5, 27
HMC-C079   4, 25
HMC-C200   26
HMC-T2000   28
HMC-T2100   28
HMC-T2100B   5, 28

HMC-ABH209   12
HMC-ABH241   12
HMC-ABH264   12
HMC-ALH102   13
HMC-ALH140   11
HMC-ALH216   10
HMC-ALH244   11
HMC-ALH310   11
HMC-ALH311   11
HMC-ALH313   11
HMC-ALH364   11
HMC-ALH369   11
HMC-ALH376   11
HMC-ALH382   11
HMC-ALH435   10
HMC-ALH444   10
HMC-ALH445   10
HMC-ALH476   10
HMC-ALH482   13
HMC-ALH508   11
HMC-ALH509   11
HMC-APH196   12
HMC-APH403   12
HMC-APH460   12
HMC-APH462   12
HMC-APH473   12
HMC-APH478   12
HMC-APH510   12
HMC-APH518   12
HMC-APH596   12
HMC-APH608   12
HMC-APH633   12
HMC-APH634   12
HMC-AUH232   13
HMC-AUH249   13
HMC-AUH256   11
HMC-AUH312   13
HMC-AUH317   12
HMC-AUH318   12
HMC-AUH320   12
HMC-MDB169   19
HMC-MDB171   17
HMC-MDB172   17
HMC-MDB207   17
HMC-MDB218   17
HMC-MDB277   19
HMC-SDD112   22
HMC-VVD102   13
HMC-VVD104   13
HMC-VVD106   13
HMC-XDB112   16
HMC-XDH158   16
HMC-XTB110   16

Part # Page# Part # Page# Part # Page# Part # Page# Part # Page#

http://WWW.HITTITE.COM


CONNECTING OUR WORLD THROUGH INTEGRATED SOLUTIONS

Order On-line at: www.hittite.com
© 2010, Hittite Microwave Corporation, All Rights Reserved.

20 Alpha Road, Chelmsford, MA 01824  Phone: 978-250-3343  Fax: 978-250-3373

Boston  •  Hyderabad  •  London  •  Munich  •  Seoul  •  Shanghai  •  Stockholm  •  Tokyo

Hittite Microwave Worldwide Sales Offices

Sales Representatives

SALES CONTACT INFORMATION:

Americas

Hittite Microwave Corporation
USA Corporate Headquarters
 Phone: 978-250-3343
 Fax: 978-250-3373
 sales@hittite.com

Eastern - North America
 Philadelphia, PA
 Phone: 978-337-1226
 usa-east@hittite.com

 Central (North) - North America
 Chicago, IL
 Phone: 312-485-8730
 usa-north@hittite.com

 Central (South) - North America
 Dallas, TX
 Phone: 978-808-0652
 usa-south@hittite.com

 Western - North America
 San Diego, CA
 Phone: 619-992-8159
 usa-west@hittite.com

Mexico, Central & South America
 Dallas, TX
 Phone: 978-250-3343 x1250
 southamerica@hittite.com

Europe, Middle East & Africa

United Kingdom, Ireland, Spain, 
Portugal, Greece & Turkey
Hittite Microwave Europe Limited
 Phone: +44-7811-267418
 Fax: +978-250-3373
 europe@hittite.com

France, Italy & Benelux
Hittite Microwave Deutschland GmbH
 Phone: +49-8031-97654
 Fax: +49-8031-98883
 germany@hittite.com

Northern Europe
Hittite Microwave Nordic AB
 Phone: +46-761-763969
 Fax: +978-250-3373
 nordic@hittite.com

Central & Eastern Europe
Hittite Microwave Deutschland GmbH
 Phone: +49-8031-97654
 Fax: +49-8031-98883
 germany@hittite.com

Middle East & Africa
Hittite Microwave Europe Limited
 Phone: +44-7811-267418
 Fax: +978-250-3373
 mea@hittite.com

Russia & Ukraine
Hittite Microwave Europe Limited
 Phone: +44-7811-267418
 Fax: +978-250-3373
 russia@hittite.com
 ukraine@hittite.com

Asia & Pacifi c

Australia & New Zealand
Hittite Microwave Corporation
 Phone: 978-250-3343
 Fax: 978-250-3373
 ausnz@hittite.com

India
Hittite Microwave India
 Phone: +91-9849134642
 Fax: +978-250-3373
 india@hittite.com

Republic of Korea
Hittite Microwave Asia Co., Limited
 Phone: +82-2559-0638
 Fax: +82-2559-0639
 korea@hittite.com

Peoples Republic of China
Hittite Microwave Co., Limited
 Shanghai Office
 Phone: +86-21-6209-8809
 Fax: +86-21-6209-6730
 china@hittite.com

 Shenzhen Office
 Phone: +86-755-3322-2116
 Fax: +86-755-3322-2117
 shenzhen@hittite.com

Japan
Hittite KK
 Phone: +81-3-5652-5772
 Fax: +81-3-5652-6694
 japan@hittite.com

Instrumentation Sales Representatives

Americas

Brazil;
 Vermont Rep. Com. Ltda
 +55 11 3726-6655

Canada;
 Repwave
 Calgary, Ottawa & Montreal:
 +613-270-9811
 Toronto:
 +647-883-7360
 Vancouver:
 +604-929-8541

Mexico, Central & South America;
 Hittite Microwave Corporation
 978-250-3343 x1250

USA North East & Mid-Atlantic;

CT, MA, ME, NH, 
So. NJ, RI & VT:
 Microwave Marketing Specialist
 978-392-0110

Western NY:
 Zimmerman Sales
 585-385-2103

So. CT, Metro LI & No. NJ: 
 Comp Tech
 201-288-7400

Eastern PA & So. NJ
 Omega Electronic Sales, Inc.
 215-244-4000

Western PA
 Schillinger Associates, Inc.
 765-457-7241

DC, DE, MD, VA & WV:
 Vincent Pirro Electronics
 410-489-9554

USA Mid-West;

IA
 Essig & Associates
 319-363-8703

KS & W. MO
 Quad State Sales & Marketing
 978-499-1711

IL& WI:
 TEQ Sales
 847-742-3767

IN, KY, MI & OH:
  Schillinger Associates, Inc.
  765-457-7241

MN, ND, SD & NE:
 HMC Central (North) - North America
 312-485-8730

USA South East;

AL, FL, GA, MS, NC, SC & TN:
 Precision Marketing Inc.
 954-752-1700

USA South West;

AZ & NM:
 Saguaro Technical Sales, Inc.
 480-947-3724

TX, OK, LA & AR:
 NW Sales, LP.
 817-483-5676

USA West;

CO, ID, UT, MT & WY:
 HMC Western - North America
 817-727-7146

No. CA & NV:
 Custom & Wireless Sales
 408-371-0222

So. CA:
 Acetec
 858-784-0900

OR & WA:
 Sea-Port Technical Sales
 425-702-8300

Europe, Mid-East & Africa

Austria, Belgium, Czech Republic, 
Estonia, Germany, Hungary, Latvia, 
Lithuania, Luxemburg, Netherlands, 
Poland, Slovakia, & Switzerland:
 Hittite Microwave Deutschland GmbH 
 +49 8031-97654

Bosnia Herzegovina, Bulgaria, 
Croatia, Macedonia, Romania, 
Serbia Montenegro & Slovenia
 IC Electronika
 +386(0) 1 568-01-20

Denmark, Finland, Norway & Sweden:
 Hittite Microwave Nordic AB 
 +46-761-763969

Finland:
 LKC OY
 +358-400-460-646

France:
 L-TEQ Microwave 
 +33-1-3007-7780

Greece:
 Hittite Microwave Europe Limited 
 +44-7811-267418

Ireland & United Kingdom:
 Link Microtek Ltd
 +44-1256-355-771

Israel:
 Starlight Technologies, Inc.
 +972-3-9410555

Italy:
 Special-Ind SPA
 +39-02-6074741

Norway:
 Bredengen AS
 +47-2100-9100

Russia
 Radiant-Elcom Ltd.
 +7(495) 725-0404

Spain & Portugal:
 Altaix Electronica S.A.L
 +34-91-636-39-39

South Africa:
 RF Design Laboratory CC
 +27-21-555-8400

Turkey:
 EMPA Electronics
 +90 (212) 465-71-99

Asia & South Pacifi c

Australia & New Zealand:
 Braemac
 +61-8-8301-8450

China & Hong Kong:
 Secom Telecom Co., Ltd.
 +86-755-25155888

 Wai Tat Electronics Ltd.
 +852-2799-7393

India:
 Syratron
 +91-802-5591107/5591031

Indonesia, Malaysia,
Philippines & Singapore
  MEDs Technologies, Pte., Ltd.   
   +65-6453-8313

Japan:
 Daito Electron Co., Ltd
 +81-3-3237-1471

 Rikei Corporation (only FO & HSL)
 +81-3-3345-2150

Korea:
 JS Commtech
 +82-2-574-6100

 EZ Hightech
 +82-031-382-6500

Taiwan R.O.C.:
 Bandtek International Co., Ltd. 
  +886-2-2657-2615

North America

CT, MA, ME, NH, 
So. NJ, RI & VT:
 GTEK, LLC
 978-692-4954

N. IL, N. & E. IA, W. KY, 
MN, ND, SD & WI:
 Dytec Midwest
 847-255-3200

NJ, NY & E. PA:
 Tera Tech
 888-449-2799

AR, LA, OK & TX:
 HMC South (Central)
 978-808-0652

Europe, Mid-East & Africa

Belgium, Luxembourg & 
The Netherlands:
 AR Benelux B.V.
 +31-172-423-000

Greece:
 Vector Technologies LTD
 +30-210-68-58-008

Sweden:
 RF Partner AB
 +46-31-475100

Turkey:
 Spark Olcum Teknolojileri Ltd. S
 +90 (312) 466 821

Asia & South Pacifi c

Japan:

 Farad
 +82-3-5261-3091

mailto:sales@hittite.com
mailto:usa-east@hittite.com
mailto:usa-north@hittite.com
mailto:usa-south@hittite.com
mailto:usa-west@hittite.com
mailto:southamerica@hittite.com
mailto:europe@hittite.com
mailto:germany@hittite.com
mailto:nordic@hittite.com
mailto:germany@hittite.com
mailto:mea@hittite.com
mailto:russia@hittite.com
mailto:ukraine@hittite.com
mailto:ausnz@hittite.com
mailto:india@hittite.com
mailto:korea@hittite.com
mailto:china@hittite.com
mailto:shenzhen@hittite.com
mailto:japan@hittite.com
http://www.hittite.com

	Table of Contents
	California Dreamin'
	Microwaves in the Land of Sun and Honey
	Welcome to the 2010 IEEE MTT-S International Microwave Symposium
	2010 RFIC Symposium: RF Design for New Horizons
	75th ARFTG Conference Highlights
	IMS 2010 MicroApps: Diversity in Microwaves
	Assignment: Anaheim
	The Anaheim Connector
	2010 IMS Exhibitors
	Exhibitors Profiles
	FEATURES
	TECHNICAL FEATURES
	Comparison of Two GaN Transistor Technologies in Broadband Power Amplifiers
	Two-arm Archimedean Spiral Helical Antenna with Wraparound Absorber
	Notch Implemented Dual Behavior Resonator Filter and Diplexer at Ku-band
	Narrowband Microwave Bandpass Filter Design by Coupling Matrix Synthesis

	SPECIAL REPORT
	M/A-COM is Reborn on Its 60th Birthday

	PRODUCT FEATURE
	MicroSynth&trade; Integrated Hermetic Synthesizer Module
	Ultra Low NF Active Bias LNA Addresses BTS RF Front-end Design Challenges
	1 W GaAs MMIC Amplifier for 18 GHz Cellular Backhaul Applications
	37 to 43 GHz Power Amplifier Family

	DEPARTMENTS
	Mark Your Calendar
	Coming Events
	Defense News
	International Report
	Commercial Market
	Around the Circuit
	New Products
	The Book End
	Ad Index
	Sales Reps
	MWJ Puzzler

	Special Supplement: Hittite Microwave Corportation
	PRODUCT SLECTION GUIDE
	Contents
	General Information
	Customer Support
	Sales Contact Information

	New Products
	New &amp; Expanded Product Lines
	High Speed Clocked Comparators
	Filters - Tunable
	Power Conditioning
	PLLs with Integrated VCOs

	IC Products Selection Guide
	Amplifiers
	Amplifiers - Limiting
	Amplifiers - Transimpedance
	Attenuators
	Broadband Time Delays
	Comparators
	Data Converters
	Filters - Tunable
	Frequency Dividers &amp; Detectors
	Frequency Multipliers
	High Speed Digital Logic
	Interface
	Mixers
	Modulators/Demodulators
	Passives
	Phase Shifters
	Phase Locked Loop
	PLL with Integrated VCOs
	Power Conditioning
	Power Detectors
	Switches
	Variable Gain Amplifiers
	VCOs &amp; PLOs

	Connectorized Modules Selection Guide
	Amplifiers
	Attenuators
	Dielectric Resonator Oscillators (DROs)
	Frequency Dividers &amp; Detectors
	Frequency Multipliers
	High Speed Digital Logic
	Mixers
	Phase Shifters
	Synthesizer Module, MicroSynth&trade;
	Power Detectors
	Switches
	VCOs

	Instrumentation Selection Guide
	Market &amp; Application Solutions
	Automotive
	Broadband
	Cellular Infrastructure
	Fiber Optics
	Microwave &amp; mmWave Communications, Test &amp; Measurement &amp; Sensors

	Military &amp; Space
	Designer’s Kits
	Package Information
	Competitor Cross-Reference
	Part Number Index




