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The Industry’s Largest Selection includes THOUSANDS

of models, from 2 kHz to 18 GHz, at up to 300 watts power, and in coaxial,
flat-pack, surface-mount, and rack-mount housings for 50 and 75 Q systems.
From 2-way through 48-way designs, with 0°, 90°, or 180°

phase configurations, Mini-Circuits power splitters/combiners offer

outstanding performance for insertion loss, isolation, and VSWR.

Decades of experience with multiple technologies make it all possible, from

core & wire, microstrip, and stripline, to semiconductors and LTCC ceramics.

Get easy-to-find, detailed data and performance curves, S-parameters,

outline drawings, PCB layouts, and everything else you need to make a decision
quickly, at minicircuits.com. Just enter your requirements, and our patented search
engine, Yoni2, searches actual test data to find the models that meet your needs.
X All Mini-Circuits catalog models are in stock,
continuously replenished, and backed by our 1-year guarantee. We even list
current stock quantities and real-time availability, as well as pricing, to

help our customers plan ahead and make quick decisions.
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Return to the Emerald
City

Scott L. Spencer
Publisher

Seattle, Wash., sits on a strip of land between the
salt waters of Puget Sound and the fresh waters of Lake
Washington. A city built on hills and surrounded by
| water, Seattle will provide the backdrop for the IEEE
¥, MTT International Microwave Symposium (IMS2013)

: to be held June 2-7. Sometimes referred to as “The
Queen City,” its official nickname until 1982, or by its
current nickname “The Emerald City,” Seattle has
always exhibited a spirit of enterprise and optimism
often called "the Seattle Spirit." Seattle is home to many arts and cul-
tural institutions, live theaters, and art museums. With its beautiful
parks, Pioneer Square, and the Pike Place Market, Seattle will provide a
terrific venue for this year’s Symposium. It is worth noting that High
Frequency Electronics was “launched” at the 2002 MTT-S in Seattle to pro-
vide “Information Resources for a New World of Technology.” The first issue
was mailed and posted online shortly after the Seattle meeting on July 19,
2002.

IMS 2013 is the premier event of its type in the world, focusing on all
aspects of microwave theory and practice. Packed with top quality techni-
cal presentations, workshops, and tutorials, the conference offers an
unparalleled opportunity for learning and gaining insight into new ideas,
techniques and possibilities.

RFIC, ARFTG

The RFIC Symposium and the ARFTG Conference are two key ele-
ments of Microwave Week.

The RFIC Symposium highlights achievements in RF circuits, systems,
and devices. This year's program will showcase innovations in RF inte-
grated circuit design. Sessions will cover topics including cellular and
wireless-connectivity system ICs, low power transceivers, reconfigurable
and digital RF, broadband wireless communications, silicon millimeter-
wave ICs, power amplifier technology, and RF device modeling and charac-
terization.

ARFTG (Automatic RF Techniques Group) is a conference that pro-
vides participants an opportunity to speak “one-on-one” with experts in the
RF and microwave test and measurement community covering diverse
topics including high-throughput production, one-of-a-kind metrology
measurements, complex systems or simple circuit modeling, small signal
S-parameter or large-signal non-linear measurements, phase noise or
noise figure, DC to light.



One of the best additions in
recent years in the exhibit hall is the
inclusion of the series of Microwave
Applications Seminars or MicroApps,
a series of seminars describing state-
of-the-art products and processes of
interest to conference attendees.

While MicroApps can provide use-
ful information about products and
technology, the exhibits themselves
offer an opportunity to meet with
suppliers that provide goods and ser-
vices you need or meet a potential
customer that would benefit from a
solution you can provide. The exhibit
floor is an excellent place to network.
I always plan to spend some dedicat-
ed time to learn about new compa-
nies, some of whom will exhibit for
the first time in Seattle. And,
although it is not talked about much,
many important career changes have
been spawned at Microwave Week
over the past 61 years.

If you are coming to Seattle, here
is some sage advice from this year’s
IMS2013 General Chairman Tom
Raschko’s Welcoming Message:

e Tnvestment in yourself — Learn.
Now more than ever, we must invest
in our careers. At IMS you will have
an opportunity to see new circuit
architectures, to experience new
techniques in analysis and design,
and to learn about new technologies.
Take new knowledge and techniques
home. Both you and your organiza-
tion will gain from what you have
learned

e Network. Mingle with leaders
and luminaries of academia, industry
and government. They will be on
hand to instruct, listen, and discuss
new products.

e Have your work recognized.
Submit a technical paper. There is a
huge benefit to have this kind of
global exposure in your field. If you
run or speak in a workshop your
name is listed in the technical pro-
gram. Now you are an industry
leader that put the experts together
or speaks with authority on a topic.

e Enjoy Seattle. Above all else,
stay a little longer and have fun. We
have a full calendar of social activi-
ties and guest programs.

For the second straight year High
Frequency Electronics is proud to be
the exclusive sponsor of the Monday
evening Welcome Reception. All
Microwave Week attendees and
exhibitors are invited to attend from

7 to 8:30 p.m. in the Washington
State Convention Center (WSSC)
Ballroom 6E. I hope to see many of
you there. I am excited about return-
ing to Seattle and look forward to
seeing old friends and making new
ones, too. Please stop by Booth 607 to
say hello and meet the people that
bring you High Frequency Electronics
each month.
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Synthesizer Features:
+ Frequency Coverage from VHF up to Ka-Band
+ Single and Multi-Loop designs for Frequency
Agility and Low phase noise

« Ultra low Phase Noise during Vibration

+ Phase locked loop designs with step sizes from 1 kHz
+ Narrow band and Multi-Octave designs
« Multiple user interfaces available*

+ Modular and instrument style packaging

Oscillator Features:

» Frequency coverage from 10 MHz to 40 GHz
« Crystal, Dielectric and Coaxial resonator types
« Temperature compensated

+ Phase Locked or Free Running

+ Modular and Surface mount packages

General Features:

+ 100% Burn-in and temperature testing on all Sources

+ High Reliability and Space flight legacy designs
available

« Internal or external references

*MITEQ Synthesizer Software downloads at:
www.miteg.com/page.php?ID=27&Z=
Frequency+Synthesizers

@M IT=

(631) 436-7400
components@miteq.com

WWW.miteg.com

Est. in 1969

Get info at www.HFelink.com



CONFERENCES

June 2 -7, 2013

IMS 2013
Seattle, Wash.
http://www.ims2013.org/

June 2 -4, 2013

IEEE RFIC 2013
Seattle, Wash.
http://www.rfic-ieee.org

September 1 - 6, 2013
International Conference on Infrared, Millimeter, and
Terahertz Waves (IRMMW-THz)

Mainz, Germany

www.irmmw-thz.com

October 15 - 18, 2013
IEEE International Symposium on Phased Array Systems &
Technology

Waltham, Mass.

www.array2013.org

SHORT COURSES

Besser Associates
besserassociates.com
Tel: 650-949-3300

New Courses

Course 227: Wireless LANs

Course 226: Wireless/Computer/Telecom Network
Security

Course 228: GaN Power Amplifier Design

Course 223: Fundamentals of LTE, HSPA, & WCDMA

Course 221: BER, EVM, & Digital Modulation Testing
for Test & Product Engineers

COMPANY-SPONSORED
TRAINING & TooLS

Analog Devices

Training, tutorials and seminars.
http:/ lwww.analog.com/en/training-tutorials-semi-
nars/resources/index.html

AWR
On-site and online training, and open training courses on
design software.
http:/ lweb.awrcorp.com/ Usa / News--Events/ Events/
Training/
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MEETINGS & EVENTS

Linear Technology
LTSpice IV
LTpowerCAD
LTpowerPlay
Amplifier Simulation & Design
Filter Simulation & Design
Timing Simulation & Design
Data Converter Evaluation Software
http://www.linear.com/designtools/software/

National Instruments

LabVIEW Core 1
Online
http:/ | sine.ni.com/tacs/app/fp/p/lap/ov/pg/1/

LabVIEW Core 2
Online
http:/ /sine.ni.com/tacs/app/fp/plap/ov/pg/1/
Object-Oriented Design and Programming in LabVIEW
Online
http:/ I sine.ni.com/tacs/app/fp/p/lap/ov/pg/1/

Free, online LabVIEW training for students and teachers.
http:/ / sine.ni.com /nievents/app /results/p/country/
us/type/webcasts/

Webcasts on demand.
http:/ | search.ni.com/nisearch/app/main/p/bot/no/
ap/tech/lang/en/pg/1/sn/catnav:mm,nl15:WebcastsOn
Demand,ssnav:dzn/

LabVIEW user groups.
https:/ /decibel.ni.com/ content / community / zone/lab-
viewusergroups

CALL FOR PAPERS

2013 Topical Symposium on Power Amplifiers for Wireless
Communications (PAWC)

September 9 — 10, 2013, San Diego, Calif:

Abstract Submission Deadline: July 1, 2013

Final Paper Submission Deadline: August 12, 2013

2013 IEEE International Conference on Ulira-Wideband
(ICUWB)

September 15 - 18, 2013, Sydney, Australia

Abstract Submission Deadline: March 8, 2013

Final Paper Submission Deadline: June 14, 2013

2013 IEEE International Symposium on Phased Array
Systems and Technology (ARRAY 2013)

October 15 - 18, 2013, Waltham, Mass.

Final Paper Submission Deadline: June 1, 2013

2013 IEEE International Topical Meeting on Microwave
Photonics (MWP 2013)

October 28 — 31, 2013, Alexandria, Va.

Abstract Submission Deadline: May 1, 2013



Size Does Matter

The MLTO and MLTM-Series TO-8 YIG-Tuned oscillators
from Micro Lambda Wireless provide designers a small
compact and easy to use alternative for tuneable oscillator
applications. These miniature oscillators provide wide
tuning ranges covering 2 to 9 GHz, excellent phase noise
performance of -125 dBc/Hz at 100 kHz offset in a TO-8
sized package. Both electromagnetic and permanent
magnet designs operate off +8 Vdc and -5 Vdc and do not
require a heater.

If PC board space is a premium, then these miniature
oscillators are just what you are looking for.

See our complete line of YIG-Tuned Oscillators

Mini-Oscillators 1" cube Low Noise Millimeterwave

.5to 10 GHZ Oscillators Oscillators Oscillators
.5to 18 GHZ 21020 GHZ 18 to 40 GHZ

"*“ WIRELEES INC

Same great performance as
standard oscillators at less
than one third the size!

For more information about the MLTO &
MLTM Series or other products, please
contact Micro Lambda Wireless.

www.microlambdawireless.com

== MIICRO LAMBDA
)< WIRELESS, INC.

“Look to the leader in YIG-Technology”

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




Defense Contract Activity Robust for
Start of 2013

Financial reporting at the beginning of 2013 saw most
companies in the defense sector unveiling largely stable
revenue results for 2012 with only minor increases or
declines year-on-year. The Strategy Analytics Advanced
Defense Systems (ADS) service reports, “Defense
Electronics Industry Review: January 2013,” and “Defense
Electronics Industry Review: February 2013,” detail sig-
nificant defense industry news, including product
announcements, milestones, contract activity and defense
industry financial performance for the beginning of 2013.

Company results reflected a slowing defense market,
but contract activity was surprisingly good in January with
new contracts across all sectors including radar, communi-
cations and EW. A number of international shows includ-
ing IDEX and the Aero India exhibition in February pro-
vided the stage for companies to establish strategic rela-
tionships, form joint ventures and highlight their capabili-
ties as well as sign major contracts.

“Boeing’s financial performance was the exception with
revenues growing 19 percent year-on-year.” noted Eric
Higham, ADS Service Director North America. “However,
this was largely on the back of the company’s commercial
business.”

“February deals included Saab partnering with
Tawazun to create a new UAE-based radar company and
Boeing and Elbit Systems signing a MoU leveraging Elbit’s
Directional Infrared Counter Measures (DIRCM) capabili-
ties for Boeing’s fixed and rotor platforms,” said Asif Anwar
Director of the ADS service at Strategy Analytics. “Other
business activity included the O’Gara Group, completing
its purchase agreement to acquire BAE Systems
Commercial Armored Vehicles.”

—Strategy Analytics
strategyanalytics.com

GaAs Device Revenue Grows in 2012

Growth in the last quarter of 2012 pulled GaAs device
revenue to a slight gain for 2012. The Strategy Analytics
GaAs and Compound Semiconductor Technologies Service
(GaAs) Insight, “GaAs Device Industry Closes up in 2012,”
explores GaAs device revenue growth and trends. It also
presents the revenue performance of leading GaAs device
manufacturers and foundries like RFMD, Skyworks,
TriQuint Semiconductor, Avago Technologies and WIN
Semiconductors.

The Insight concludes that handset growth, particu-
larly smartphones, is responsible for most of the revenue
growth in the GaAs device market. As data consumption
continues to soar, handsets will remain the primary driver
for GaAs device growth. In the short-term, revenue in the
GaAs device market is expected to exceed the historical
average. In the longer term, the Insight points out that
recent developments in CMOS multi-mode, multi-band

10 High Frequency Electronics

— MARKET REPORTS

handset PAs from Qualcomm and others will pose a sig-
nificant threat to the GaAs device market.

“Smartphones continue to grow faster than the overall
handset market. This growth, coupled with more bands
and increased GaAs device content remains the single big-
gest driver for revenue growth in the GaAs device market,”
noted Eric Higham, Director of the Strategy Analytics
GaAs and Compound Semiconductor Technologies Service
(GaAs). “In the short-term, we anticipate this combination
of factors will drive GaAs device revenue growth above
historical averages”.

Asif Anwar, Director, Strategy Analytics Strategic
Technologies Practice, added, “Strong growth in the last
quarter of 2012 provides a good starting point for the GaAs
industry in 2013. However, recent announcements about
CMOS multi-mode, multi-band PAs and envelope tracking
will threaten the GaAs device market and these develop-
ments will be monitored closely.”

—Strategy Analytics
strategyanalytics.com

Analysis: MOTS Equipment a Growth
Area in Defense

New analysis from Frost & Sullivan, US Future
Defense Market Opportunities, finds that the market
earned revenue of $687 billion in 2011 and estimates this
to decline to $459 billion in 2025 if a full sequestration
remains in place.

By the end of 2013, if large numbers of troops depart
from Afghanistan as planned, a return to more traditional
peacetime testing, validation, and supply-chain integrity
will be more strictly enforced. The Department of Defense
budget emphasis will be to acquire large numbers of cost-
efficient, general-purpose equipment. This general purpose
equipment may use modular, swappable mission packages.

“Over the period between 2011 and 2025, many of the
traditional procurement areas will remain viable but at a
lower rate of acquisition,” noted Frost & Sullivan Industry
Manager Wayne Plucker. “Future weapons purchases will
require that the weapons have reliable supply, training,
maintenance, and repair systems.”

As the U.S. military continues its transformation into a
more modular expeditionary force, the majority of the
opportunities for defense contractors will be around modi-
fications of existing technologies in order to offer a revised
capabilities set. Independent and integrated sensors,
“greener” equipment, modular scalable platforms, non-line-
of-sight weapons, data handling and analysis, and
unmanned systems are growth areas.

“The need to reduce defense spending and restructure
military forces is expected to direct military procurement
toward more solution-centric and fixed price contracts,”
added Plucker.

—Frost & Sullivan
frost.com
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Rockwell Collins
Inc., Cedar Rapids,
Iowa, was awarded

contract (FA8523-04-
| D-0002XE29). The
award is a firm-fixed-
| price, sole-source con-
| tract for a maximum

| $16,214,717 for spares
supportlng C- 17 production. Location of performance is
Towa with a Jan. 31, 2018 performance completion date.
Using military service is Air Force. Type of appropriation
is fiscal 2013 Air Force funds. The contracting activity is
the Defense Logistics Agency Aviation, Warner Robins,
Ga.

Raytheon Co., Goleta,
Calif. is being awarded
#’ a $35,166,810 firm-
fixed delivery order
for AN/ALE-50 towed
decoys. Work will be performed at Forest, Miss., and is
expected to be completed by March 31, 2015. This award
is the result of a sole-source acquisition. Type of appropri-
ation is fiscal 2011. Delivery order is multiyear. AFLCMC/
WNKCB, Robins Air Force Base, Ga. is the contracting
activity; (FA8523-04-D-0001-0087).

RAMSYS GmbH, Ottobrunn,
Germany, is being awarded a
$343,550,330 firm-fixed-price
contract for the production
of 445 Block 2 MK-44 Mod
4 Rolling Airframe Missile
—| (RAM) Guided Missile Round
d Pack (GMRP) All-Up-Rounds
(AURs). The RAM Guided
Missile Weapon System is
! co-developed and co-pro-
duced under an International
Cooperative Program between
the United States and Federal Republic of Germany’s
governments. RAM is a missile system designed to pro-
vide anti-ship missile defense for multiple ship platforms.
This contract involves a purchase by the German gov-
ernment as a result of
an international agree-
ment between the gov-
| ernments of the United
States and Germany.

Lockheed Martin
Corp., Marietta, Ga.,
is being awarded a
$7,340,724 contract

12 High Frequency Electronics

IN THE NEWS

modification (FA8625-11-C-6597 P00197) for incorpora-
tion of Large Aircraft Infrared Countermeasures
(LAIRCM) NexGen Sensors onto HC/MC-130J aircraft.
Work will be performed in Marietta, Ga., and is expected
to be completed by Oct.15, 2015. Type of appropriation
is fiscal 2012. The contracting activity is AFLMC/WISK,
Wright-Patterson Air Force Base, Ohio.

The Laser Weapon
System (LaWS) tem-
porarily installed
aboard the guided-
missile destroyer USS
Dewey (DDG 105) in
San Diego, Calif., is a
technology demonstra-
tor built by the Naval
Sea Systems Command from commercial fiber solid
state lasers, utilizing combination methods developed at
the Naval Research Laboratory. LaWS can be directed
onto targets from the radar track obtained from a MK
15 Phalanx Close-In Weapon system or other targeting
source. The Office of Naval Research's Solid State Laser
portfolio includes LaWS development and upgrades pro-
viding a quick reaction capability for the fleet with an
affordable SSL weapon prototype. This capability pro-
vides Navy ships a method for sailors to easily defeat
small boat threats and aerial targets without using bul-
lets.

TECOM Industries, Inec.
announced that its space quali-
fied S-Band Antenna model
401163 was successfully
deployed on the Landsat Data
Continuity Mission (LDCM)
satellite launched via an Atlas
V rocket on February 11, 2013
from Vandenberg Air Force Base.
The LDCM satellite deploys four
(4) TECOM 401163 antennas,
enabling satellite telemetry. The
401163 Antenna operates in the
S-Band frequency with hemispherical coverage. TECOM’s
unique design provides a broad beam pattern for optimal
telemetry control of satellites in all orientation.

Cubic Corporation announced the
appointment of Dave Schmitz as pres-
ident of Cubic Defense Applications
(CDA). He succeeds Brad Feldmann,
who was recently promoted to presi-
dent and chief operating officer. Most
recently, he was vice president and
general manager of Cobham Sensor
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IN THE NEWS

Systems involved in technology appli-
cations supporting a variety of criti-
cal military platforms and systems.
Schmitz received his bachelor’s degree
in applied mechanics from Harvard
University, as well his master’s degree
in aeronautics and astronautics from
Stanford University.

Nitronex named
David W. Runton
as its new Vice
President of
Engineering. Mr.
Runton has almost
20 years of RF power
semiconductor expe-
rience with six years
in GaN specific product development,
including design, assembly, qualifica-
tion and packaging. Mr. Runton most
recently served as Director of High
Power Engineering for RFMD where
he led an engineering product release
team and developed long term product
strategy. He has also held engineering
leadership positions at Freescale and
Motorola Semiconductor.

Mini-Circuits and Modelithics
Inc. have agreed to collaborate in the
development of high-accuracy EDA
simulation models of Mini-Circuits’
surface-mount microwave precision
fixed attenuators YAT and RCAT
series. The high-frequency substrate-
scalable models are currently in devel-
opment and will be available later
this quarter for free download from
the Modelithics website: http:/www.
modelithics.com/mvp/Mini-Circuits/.
The models will also be included in
the Modelithics free SELECT PLUS
version of its Library of advanced RF
and MW simulation models. Harvey
Kaylie, Mini-Circuits Founder and
President Harvey Kaylie commented
as follows: “I have watched Modelithics
grow from inception to become a trust-
ed source of high quality models and
data for design use. We are pleased to
launch this collaboration for the ben-
efit of our customers.”

Texas Instruments Inc. announced

several design updates to the TI E2ETM
Community,
http://www.
e ti.com/

I 1
L4 its  popu-
TI E2E lar engi-
Community neer-to-
engineer
connects more than 120,000 engineers.
TI has expanded the site’s search and
navigation capability to make it eas-
ier for users to quickly find answers
engineers, and link to related technical
content, such as application notes, user
guides, and technical articles.

eZ2ejoin-pr,
online design community that now
to their questions, engage with other

July 1, 2013 will mark the 10-year
anniversary of RFMW, Ltd. With
headquarters in San Jose, Calif.,
and sales offices throughout North
America, Europe and the Middle East,
the company has seen a continual
acceptance of its “niche” philosophy in
that “RFMW, Ltd. is a specialty elec-
tronics distribution company focused
on RF and microwave technology.”
“We're truly humbled by the trust
our customers and suppliers have in
RFMW. It’s been an exciting 10 years
that’s gone by very fast and has seen
tremendous changes in our organiza-
tion and the industry,” said RFMW
President Joel Levine.

Computer Simulation Technology
AG (CST) announced the incorpora-
tion of its office in Bengaluru, India.
The founding of Computer Simulation
Technology India Private Limited is
a major milestone in CST’s opera-
tions in India. CST software products
have been available in India for over
a decade through official distributors
Step Electronics Pvt. Ltd. and Jyoti
Electronics. Employees in the newly
established company will continue to
work together with distributors for
the sale and support of CST software
products.
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harmonics, and intermodulation, improving isolation, and
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steps from 0 to 10 dB, and 12, 15, 20 and 30 dB.

The ceramic hermetic RCAT family is built to deliver reliable,

repeatable performance under the harshest conditions
having been qualified to meet MIL requirements including -

Plastic

vibration, PIND, thermal shock, gross and fine leak and more,
at up to 125°C!

The molded plastic YAT family uses an industry proven,
high thermal conductivity case and has excellent electrical
performance over the frequency range of DC to 18 GHz. For
more details, just go to minicircuits.com — place your order
today, and you can have these products in your hands as
soon as tomorrow! OROHS compliant
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High Frequency Products
FEATURED PRODUCTS

Inductors
The 3000A and 3000B series of low
profile power inductors are for use
in noise reduction circuits of high
frequency and high current switch-
ing power supplies, DC-DC convert-
ers and voltage regulator modules.
The 3000A series is available with
80, 100, 150 or 200 nH inductance
values. Maximum rated peak cur-
rent is 57 Amps for the 80 nH de-
vice. Typical Rdc is only 0.20 mOhm
across the series. The 3000B series
has inductance values of 85, 100,
120, 150 or 200 nH and a maximum
rated current of 78 A for the 85 nH
inductor.

Murata Power Solutions
murata-ps.com

¢ —

-—

Oscilloscopes

Enhancements were added to the
InfiniiVision 2000 X-Series oscil-
loscopes that provide more perfor-
mance at a lower cost, making them
ideal for educational institutions,
manufacturing test environments
and R&D benches. The new capa-
bilities bring more memory—up to
1 M per channel—and a variety of
low-cost serial decoding options for
computer and embedded systems
designers, as well as automotive
and aerospace manufacturers.

Agilent Technologies
agilent.com

Attenuator
EMC Technology introduced the
new 42UW series of high perfor-
mance coaxial fixed attenuators,
manufactured to meet the envi-
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ronmental requirements of MIL-
DLT-3933. They offer superior at-
tenuation accuracy and VSWR,
with extended broadband frequency
operation from DC to 26 GHz.

EMC offers both commercial and
high reliability versions for all ap-
plications. High reliability versions
are offered with a standard test
plan or up-screened to custom re-
quirements.

EMC Technology
emc-rflabs.com

Polarizer

Model SAS-693-14115-F1 is a 66 to
72 GHz Linear to Circular Polarizer.
The polarizer exhibits 1.0 dB maxi-
mum insertion loss, 1.3:1 VSWR
and 1.2 dB axial ratio. The RF in-
terface is 0.141” diameter circular
waveguide with UG385/U flange for
standard WR-15 waveguide inter-
face. Various polarizers in different
frequency range up to 110 GHz are
also offered under different model
numbers.

SAGE Millimeter
sagemillimeter.com

Switch

Model SA-50-0JK is a 4.385 to 4.885
GHz, SP32T, Reflective, PIN Diode
Switch. This sub-assembly consists
of two SP16T switches, one SPDT

switch and a power/logic connector
all mounted together on a single
plate. It exhibits an insertion loss
less than 3.0 dB, a V.S.W.R. less
than 1.5:1 in 50 Ohms and a mini-
mum isolation of 60 dB. This SP32T
Switch is capable of handling 10 W
CW, hot switching, 200 W Peak, a
5% duty cycle and a 1.0 nSec pulse
width.

GT Microwave
gtmicrowave.com

TCXO

Bliley Technologies released an in-
dustry standard 5 mm x 7 mm TCXO
in a SMD hermetically sealed pack-
age. This series of TCXOs threatens
OCXO Frequency vs. Temperature
stability without the power con-
sumption or cost. The Frequency vs.
Temperature stability starts as low
as +50 ppb. Options available for
customer selection include supply
voltage; +3.3 VDC or +5 VDC, HC-
MOS, LVCOS, or Clipped Sine Wave
output, and operating temperatures
as wide as -40 °C to +85 °C.

Bliley Technologies
bliley.com

Resistor

Vishay Precision Group’s Vishay
Foil Resistors brand (VFR) has re-
leased a new ultra-high-precision
Z-Foil surface-mount current sens-
ing chip resistor that is the indus-
try's first such device to combine a
high power rating of 1 W at +70°C
and low TCR of 0.2 ppm/°C typi-
cal from -55°C to +125°C, +25°C
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for your complex multi-tone designs
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CABLES

ASSEMBLIESICONNECTORS (UP TO 100GHz)
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High Frequency Products

FEATURED PRODUCTS

ref. By dissipating up to 1 W in the
1625 package size, the VCS1625ZP
allows designers to use a single
device to measure larger currents
than previously possible.

Vishay Precision Group
vishaypg.com

Driver

The MADR-009269 is a high per-
formance single channel CMOS
Driver that is used to translate TTL
control inputs into complementary
gate control voltages for GaAs FET
microwave switches and attenua-
tors. The device boasts high volt-
age CMOS technology, lower power
dissipation and positive voltage
control; making it an excellent so-
lution for customers. Packaged in a
low cost SOIC-8 package, it is ideal
for customers looking for a low price
driver with convenient implemen-
tation.

M/A-COM Technology Solutions
macomtech.com

Signal Analyzer
Rohde & Schwarz has upgraded its
R&S FSW signal and spectrum an-
alyzer with a new option to include

analog baseband inputs covering a
bandwidth of 80 MHz for I and Q
signals. This makes it the only sig-
nal and spectrum analyzer on the
market that can analyze signals
with up to 160 MHz bandwidth in
the baseband. The new feature will
be beneficial to developers of trans-
mitter modules for complex signals
such as WLAN IEEE 802.11ac and
LTE if different chipsets are used to
generate the baseband signal and
convert it to the RF.

Rohde & Schwarz
rohde-schwarz.com

OCXO

The 0X200-SC is Connor-Win-
field Corp.s most quiet, accurate
and stable 10.0 MHz OCXO. The
0X200-SC is designed for use in
applications such as IP Backhaul
using IEEE1588 PTP Master Clock
that requires very high frequency
stability, very tight initial calibra-
tion and very low aging. These spec-
ifications may eliminate or greatly
extend the time for initial or period-
ic re-calibration. The OX-200-SC is
a 10.0 MHz, 12 Vdc, ovenized third
overtone SC Cut crystal oscillator
with Electronic Frequency Control
(EFC) in a CO-8 package.

Connor-Winfield
conwin.com

RF Absorber
RFMW Ltd. announced design and
sales support for a new line of mi-
crowave absorbing materials from
MAST Technologies. These “Tuned
Frequency” absorbers are electri-
cally optimized for specific appli-
cations and intended for custom-
ers who experience high frequency
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For next-generation DAS,
there’s only one name for passives.

It's simple. Better signals equal better care. Today’s hospitals personify
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Terminations Up to 500W
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Ready to build a better DAS? Start with a visit to www.e-MECA.com.

Microwave Electronic Components of America
The Professional’s Choice for RF/Microwave Passive Components

it



High Frequency Products
FEATURED PRODUCTS

cavity resonance effects or high
frequency EMI emissions above 18
GHz. Proper application of the ab-
sorber eliminates these unwanted
signals. This durable elastomeric
material is flexible and will not
crack, even in outdoor environ-

ments.

RFMW Lid.
rfmw.com

Whatever Your Requirement.....
VidaRF Offers a Solution.

N
10 ARF

1-877-777-vida (8432)

sales@vidaRF.com

RF Components that can be
built to your specifications and
delivered quickly... high quality
at a competitive price point.

Isolators / Circulators Directional/Hybrid Couplerss Power Dividers

RF Cable Assemblies Connectors Adapters T = -

Get info at www.HFelink.com

20 High Frequency Electronics

DRO

Model SOD-01213-22-S1 is a 37
GHz Dielectric Resonator Oscilla-
tor (DRO). The oscillator is a free
running oscillator and the high
frequency stability is achieved by
implementing a high quality dielec-
tric resonator. It exhibits +13 dBm
output power and low phase noise of
-95 dBc¢/Hz@ 100 KHz offset. The fre-
quency stability is +/- 3 ppm per deg
C or better in the temperature range
of -40 to +85 °C. The internal voltage
regulator and output amplifier fur-
ther improve frequency stability.

SAGE Millimeter
sagemillimeter.com

Mixer
Mini-Circuits’ new HJK-272MH+
wideband frequency mixer features:
wide band, 600 to 2700 MHz; good
L-R isolation, 37 dB typ.; protected
by US Patent 6,807,407. Applica-
tions: base stations; communication
systems; cellular; PCS; DCS; radar.

Mini-Circuits

minicircuits.com

HOW TO SUBMIT

Product Releases to HFE
To be considered for publication,
please submit text in Word along
with a 300 dpi min. color JPG im-
age of your product. Submit fo:

fim@highfrequencyelectronics.com



QUALITY, PERFORMANCE AND RELIABILITY
IN PRECISION COAXIAL CONNECTORS

EDGE LAUNCH BETWEEN SERIES BULKHEAD| & PANEL
CONNECTORS ADAPTERS -5 ADARTERS

ADAPTERS . CABLE CONNECTORS . RECEPTACLES - CUSTOM DESIGNS

Including These Connector Series

1.85mm DC-65 GHz | 2.92mm DC-40 GHz | 7mm DC-18 GHz
2.4mm DC-50 GHz 3.5mm DC-34 GHz SSMA DC-40 GHz

ISO 9001:2008

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

SGMCE

"MICROWAVE

Manufacturer of Precision Coaxial Connectors
620 Atlantis Road, Melbourne, FL 32904
Phone: 321-409-0509 Fax: 321-409-0510

sales@sgmcmicrowave.com
www.sgmemicrowave.com
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A key performance
requirement for crystal IF
filters is the linearity of

High Frequency Design

Crystdl Filters

Input Third Order Intercept
Point for Crystal Filters

By Dennis Layne

Introduction

The heart of a dual
conversion super hetero-
dyne receiver is the
Intermediate frequency
(IF) filter or filters. This
filter has to be approximately one channel
wide. Crystal IF filters are typically used in
order to achieve this bandwidth. A key perfor-
mance requirement for crystal IF filters is the
linearity of the filter. The IF filter is often sub-
jected to multiple strong signals that are not in
the pass band of the filter. In order to predict
the receiver’s linear dynamic range it is com-
mon to calculate the overall cascaded input
third order intercept point (IIP3). From this
value an estimate of the receiver intermodula-
tion rejection can be calculated. Since crystal
filters are passive components and by design,
the interfering signals are not in the pass band
of the filter, it is very challenging to measure
the ITP3 of a crystal filter.

the filter.

Third Order Intercept Point

The “third order intercept point” is the
imaginary extrapolated point where the
amplitude of a desired signal output from a
device is equal to the amplitude of an unwant-
ed output. The output intercept point equals
the input intercept point plus the device gain.
If the distortion products at the output are
known for one particular input level then the
intercept point can be predicted as follows:

B, =4+ 4
e n—1

IPn = n* order intercept point
A = Signal power level at the input for IIP3 or
output for OIP3 (dBm)
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A = difference between desired signal and
unwanted distortion (dB)
n = order of distortion

Two Tone Test

The Two-Tone test measures the third-
order distortion products produced by a non-
linear device when two tones closely spaced in
frequency are fed into its input. In the case of
an IF crystal filter, the two tones may be
spaced the same as the industry standard
intermodulation rejection test. These tones
are outside of the filter passband. As a result
of frequency spacing, the difference between
the “test signal” and the “unwanted distortion”
cannot be measured directly in one step.

The power of the distortion product is only
meaningful at the output of the device under
test and the gain of the device is defined as the
loss in the passband of the filter. Therefore
the power in the “test signal” in this case is
defined as the power of one of the two test
tones at the filter input minus the passband
loss of the filter.

Output Power
A P

/

OIP3

P Input Power

1IP3

Figure 1 « Graphic definition of Intercept
Point.



7739260, 7761442

FILTER SOLUTIONS
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Cofired Ceramic

Over 300 Models IN STOCK ...Immediate Delivery! from

Different needs demand different technologies, and the
Mini-Circuits RF/microwave filter lineup delivers. Over 300
proven solutions, from DC to 15 GHz, are standing by, ready
to ship. High-pass or low-pass, band-pass or band-stop,
in coaxial, surface-mount, or plug-in packages. Across the
board, our filters achieve low insertion loss and low VSWR
in the passband and high attenuation in the rejection band.
Just go to minicircuits.com for more information. If you need
a specific performance and want to search our entire model
database, including engineering models, click on Yoni2, our

Ceramic Resonator
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exclusive search engine.

In Yoni2, you can enter the response type, connection
option, frequency, insertion loss, or any other specifications
you have. If a model cannot be found, we understand the
sense of urgency. So contact us, and our engineers will find
a quick, cost-effective, custom solution and deliver simulation
results within a few days.

P2 The Design Engineers Search Engine...
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rra000, etz finds the model you need, Instantly.
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Figure 2 « Spectrum before and after Bandpass filter.

A (delta) = [Ptesl_tone - lioss) - P3rd_0P

For example: Ptest_tone = -20 dBm

lioss = 5 dB
P3rd_0p =-100 dBm
A (delta) = -20 - 5 - -100 = 75 dB

FREQUENCY
MULTIPLIERS

26.5 to 110.0 GHz

Passive & Active Options
Full WG Operation

High Efficiency

Low Harmonic Components

SAGE Millimeter, Inc. is
Made in USA

cated to the design,
elopment, and
anufacturing of
standarc d custom

|ruII||rn.-,-tr-r. Vave
products including
. antennas,
control devices, ferrite
= f converters,
oscillators, passive components,
and integrated assemblies

up to 140 GHz.

SAGE

Millimeter, Inc.

info@sagemillimeter.com | 424-757-0168
www.sagemillimeter.com
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Or, conversely if one considers the 3rd order product
that would be imagined present at the input, then the
power in the 3rd order product would be higher at the
input of the filter by the insertion loss.

A (delta) = Ptest_tone - (P3rd_OP + lioss)

For example: Ptest tone = -20 dBm
loss =5 dB
P3,4 op = -100 dBm
A (delta) =-20—-(-100 + 5) =75 dB

Either way the result is the same.

Test Equipment Configuration

The goal when configuring the test setup is to get the
lowest loss combining network that provides the best
isolation between the signal generators and the best
broad band termination at the input and output of the
fixture. The setup is optimized so that the output power
of the signal generators is as low as possible. In order to
achieve this, there are two possible combining networks.
First, one may use an isolator on the output of each signal
generator. This will provide isolation between the signal
generators with a low loss of signal to the filter under
test. It is also best to use a hybrid combiner for the addi-
tion isolation between the inputs. Resistive attenuators
are used at the input and output of the fixture for broad-
band termination. The output of the signal generators
should be set to the lowest power that will result in a
third order product within the dynamic range of the spec-
trum analyzer that is used.

An alternate combining network uses high isolation
lab amplifiers at the output of each signal generator. This
allows the signal generator to operate at a low output
power but still have excellent isolation. The addition of
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Figure 3 « Passive combining network.

low pass filters helps to remove harmonics from the gen-
erators and the amplifiers.

Note that the isolators on the signal generators have
~ 30 dB of isolation. The combiner is an M/A-Com H-8-4
hybrid combiner and has ~25 dB of isolation. The 6 dB
attenuators on either side of the fixture ensure a broad-
band termination to the filter under test.

Crystal Filter Input Third Order Intercept Point Test
Procedure

1. Apply a signal at the IF frequency that is cali-
brated to be -20 dBm at the input to the filter
(Uum.

2. Measure the output of the UUT and set a reference
marker (this offsets the delta marker by the inser-
tion loss).

3. Apply signals at even channel frequency offsets
(i.e. 2 channels and 4 channels) above the filter
center frequency (IF frequency). Or some other
uniform spacing may be chosen as long as the sig-
nals are evenly spaced apart. These are also cali-
brated to —20 dBm at the input to the filter.

4. Measure the power of the resulting third order
product at the center frequency (IF frequency) of
the filter. The delta marker now reads the change
in filter output power from the signal generators
and the third order product at the output. This is
the “delta”.

5. Apply signals at even channel frequency offsets
below the filter center frequency (IF frequency).
Repeat step 4. The third order product with the
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highest power reading is the worst case. Use it to
calculate the input third order intercept point.
Then the input third order intercept point

= IIPy = Pin +7

So, if the delta is 100 dB then the IIP3 = -20 dBm +
(0.5 *100 dB) = +30 dBm

If the insertion loss is 5 db then the output intercept
point would be = Pout + 0.5* delta = -25 dBm + (0.5 * 100
dB) = +25 dBm

Test Setup Linearity

In order to determine if the test equipment is operat-
ing in a linear mode, one can test the response of the
intermodulation product to changes in input power.
Reduce the power of the “test signals” by on e dB. This
should result in a three dB drop in the intermodulation
product power on the spectrum analyzer. Repeat this
test by increasing the “test signals” by one dB and
observe a 3 dB increase in the intermodulation product
power. If the intermodulation product does not change
by exactly three (3) dB then some component of the mea-
surement network is producing distortion.

Conclusion

With careful attention to the power levels in each
part of the test network, the dynamic range of the mea-
surement system can be optimized. This allows for
accurate measurement of the device. This is challenging
to achieve because non-linearity in any element of the
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of the device under test. Once the input third order
intercept point is accurately measured then the overall
ITP3 cascade will result in an accurate Intermodulation
rejection performance calculation.
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LDMOS Power Modules

LDMOS Power Modules for Two
Way Mobile Radios

By Alfio Scuto

Abstract: Two-way radios are today present in almost every area of our
Providing both amafeurs  public life. They are an invaluable tool supporting professionals in a wide
and professionals with  range of industries ranging from transportation to energy, government and
the fools needed 10 others. With two-way radios, there’s no need to deploy supporting infra-
create their own “thO' structure in the field. In fact, two-way radios can offer an instant commu-
way radio.” nication (private and cost-effective) anywhere and anytime. Nevertheless,
there is a vast and growing market among non-professional users who
demand high-quality yet affordable equipment. The purpose of this article is to provide both
amateurs and professionals with the tools needed to create their own “ two-way radio” not
linked to any specific standard product present in the market. This allows greater integration
in radio systems currently in development, and in general, a considerable saving on production

costs.

Introduction

The article shows the design flow for two RF power amplifier modules working in the UHF
band with the output power being the only main difference.

The name and target specifications of each project are the following:

[SYMBOL| PARAMETER |MIN| TYP | MAX| UNIT| Pout Project's Name
VDD Supply Voltage 12.5 \'i
F Frequency Range | 400| - | 470 | MHz | N 45 W STEVAL-TDR0O31V1
Pin Input Power 5 dBm IH‘ ‘/
Nr Total Efficiency | 50 %o
2fo 2nd Harmonic -45 | dBc 70 W STEVAL-TDRO034V1
Pin Input Return Loss -3 dB

Table 1 « Target specifications.

Both designs use Laterally Diffused MOS (LDMOS) devices respectively housed in three
different packages: SOT-89, PowerFLAT, PSO-10.

In order to meet the above targets, a line-up topology with three power stages 2 has been
used.

The basic idea was to consider the two projects as being a single project (Figure 1), where
the cascade 1st and 2nd stage should have enough power to drive the final stage of the two
devices in parallel.

Depending on the output power (see Fig: 1 project’s name) the final stage has been designed
with two devices in parallel, respectively: 2xPD85035S-E or 2xPD85050S.

Based on the two devices’ datasheets (PD85035S-E and PD85050) we calculated that a 36
dBm power level is required to achieve a 45W or 70W output power.

Similarly, for the drive stage (cascade 1st and 2nd stage), using the datasheets for PD84002
and PD85006L-E, we obtained the following power level chain.
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0-5 dBm 22 dBm 36 dBm
18 dB 14 dB
o=

FDSs4002

Figure 1 « Power level chain.

PD85050S |wmp 70 W

12 dB

Power level to Antenmia
depending of final devices

12 dB

L AL

. .-"f L
PDS5006L-E

PD850355-E

Each stage was simulated using the ADS software from Agilent. The intent was to get the right output impedance
level to guarantee the desired power level all along the line-up.

Using library models available for each product employed (www.st.com/rf), several simulations were performed
cascading the 1st and the 2nd stage in order to get a power level greater than 36dBm.

Figure 2 « 1st and 2nd stage.

Following the simulations at central frequency (435 MHz), the optimum load impedance for the final stage (2nd
stage) is:
Zsource = 50 {2
Ziope = (3.818 — j + 1.189) 2
Pioimax = 38 dBm (~ 63 W)
Using this impedance value at 435MHz (Zlopt) performance was optimized along the required frequency band. In

Figure 4 we can observe that the level of the output power is higher than required. Later the level might drop due the
effects of mismatching losses and/or losses in the stabilization network between the 2nd and 3rd stage.
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Figure 3 « Gain vs Frequency. Figure 4 « Power vs Frequency.

Designing the Final Stage: Preliminary Trials Using Chip On Board
The two target projects (Table 1) were done using packaged LDMOS. Nevertheless it has been valuable to explore
all the potential capabilities offered by the technology directly using the dice (no package). In this section we will

analyze a hybrid combination between chip-on-board (COB) as final stage and two packaged products for 1st and 2nd
stages.

Thanks to the COB solution analysis we have a better understanding of all the thermal aspects which are essential
for this power stage.

To realize the module we have used the FR-4 substrate as dielectric (20 mils) bonded with a Copper metal plate
(1.6mm) which ensures a very stable thermal condition for the power amplifier.

Copper Foil

Dielectric

Metal Flage

Figure 5 « Substrate.

On the top of the substrate FR-4 (dielectric) there are two openings where the two dice have been directly bonded
on copper metal gold finished layer.

The wire bond diagram and dimensions (Figure 6) are similar to those used for the PD85035-E.

Figure 6 « Wire bond diagram.
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The structure, dice and wire-bonding (Figure 6) has been simulated with HFSS to extract the equivalent lumped
inductors on the gate and drain sides (Figure 7 and Figure 8).

L drain
1 L=480 pH
rain
HSBDSTHS RF Ldmos
Dacnide & IC
Gate Desipn Group

I STMicrosbac ronics
rarcedlo giufeda & com
Caarna March 2011

pr=—=r

L_gala Moo expires May 31 2012

Bource

= J < i =3 b

H560_Reld 5L

Figure 7 « Equivalent lumped inductors. Figure 8 « CIT.

Another important aspect concerned the power combination of the two dice in parallel.

We had to look for a structure to accomplish a dual intent: increase the impedance level (impedance matching)
and, at the same time, reduce the inevitable losses (power combination)

The idea was to combine the dice with the microstrip topology depicted in Figure 9. We will refer to this structure
as Combiner and Impedance Transformer (CIT). Through simulation (Momentum) the physical dimensions have been
optimized in order to get a symmetric structure and a good impedance transformation.

Sam e ‘ [m] S-PARAMETERS ]
1
cphibay | eq=435.0MHz
A | (1,1)=0.784 / 174.628
Re=i6 Cral | - impedance = 6.058 + j2.311
= T \
&
LV
~ m t 1 bynnch
Re=3 & Ors I. 1 ] 1 1
st LS e | I -\_““ ///
b . -, T—
s oo Ty pershive fre (100.0MHz to 500.0MHz)
Figure 9 « CIT transformer. Figure 10 « Impedance Transformation of CIT.

To prove the benefits of the CIT as impedance transformer, it was employed in a simulation using as starting point
the impedance at drain level of two LDMOS devices in parallel.

Using the Cripps’ method 1 (load-line analysis) the impedance transformation of the structure was tested. For a
single device, the power capability is:
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V2. Vdc (13 6)?

P=2RL—>RL =260

2P~ 2-35

For two LDMOS devices in parallel the value must be divided by two.

The Smith chart confirms the good impedance transformation obtained (Figure 10).

At this point the CIT has been considered part of the active devices and simulated at 435 MHz with the load-pull
(Figure 11).

R B S B i e H530ReﬂrwlSTH5L S S sauraotle T D ST R B B S G

................................ sml,raotlﬂ.i.....‘.....‘.......u......
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Figure 11 e Final stage simulation.

In the equation below ZLopt is the impedance to obtain Pdelmax.
Zsource = 50 02
Ziope = (3.818 — j * 1.189) 2
Paoimax = 38 dBm (~ 6.3 W)

Using the ZLopt just found, we did an optimization work to equalize the gain in band (Figure 12) and a power
sweep at central frequency (Figure 13) in order to achieve more than 60 W at P3dB.

17.0 m.1 19 i nﬁ
. 18- I
168 4 "“'\
- 17— T T T “\.\\
it =4.340E8 16— S
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8 184 — - T
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160 . —
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. r
158 "1 T T T T T T T T 1
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4088 41E3 4288 436 44EE 4586 46E8  47ES
REfeq Pdel_Watts
Figure 12 « Gain vs Frequency. Figure 13 « Power vs Frequency.

The ZLot was then synthesized using lumped elements and microstrip lines.
Similarly the 1st stage has been matched at central frequency in order to get a good input return loss (IRL) along
the band.
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Finally all the stages were assembled and the final circuit with COB is hereafter displayed:

RFin t Vg Vdd Antenna
Figure 14 « COB module.

The prototype (Figurel4) has been then measured in order to verify all the RF performances (see test-bench Figure
20).

On the RF bench the prototype has been optimized and in some part re-tuned. The measurements are hereafter
presented:
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Figure 15 « Po vs frequency of COB.
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Figure 16 ¢ Gain vs Frequency of COB.
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In conclusion, the preliminary design done with COB has delivered better than expected results. This was possible

thanks to the synergy between simulations and the RF bench re-works.

At this point, in order to verify if both parallel dice were working in a balanced way (i.e. if they carried half of the

total power present in the output) a thermo analysis was performed.

A thermal map of the dice’s surfaces could unveil hot spots and potential failures. Moreover it’s a good way to check

the solder joint between PCB and the area beneath the dice.

The thermal measurements (Figure 17) showed about 10 °C of difference between the two average temperatures,

proving that both devices are working properly.

_ Max GHO°C Mn 625°C A 632°C

Thermo camera
TVS-TO00 NEC Avio
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EsTM= Semiconductor Transistor Metal

Figure 17 « Thermal map.

Design of the Discrete Modules

After the preliminary design made in COB we are now able to set up the cascade 1st and 2nd stage. Moreover, we
have a better understanding of the power capabilities of the two dice. Now it’s time to move on making the prototypes

stated in Table 1.

For both projects we have used the same topology of PCB shown in Figure 18. Moreover, to test the amplifiers, we

have developed a special test board and heat-sink (Figure 19). Their BOM is presented in Table 4.

=]
L=2=]

Figure 18 « PCB for modules.

41



ngh Frequency Deslgn
LDMOS Power Modules

1

Figure 19 « Test board.

114

All the measures were done with test bench as shown in Figure 20.

Inpuk power meker  Reflection power meter

TEST BOARD : All the measures have been done including 500 lines input and output with IL = 0.06 dB into 380MHz - S00MHz

Figure 20 « Test bench.

STEVAL-TDRO31V1

This design moved along the same lines previously adopted for the COB version.

No big changes concerning the 1st
and the 2nd stage. All the activity was
focused on searching for the optimum
load impedance at central frequency.

The load was then used to optimize
the RF behaviors along the frequency
band.

The result of this work is presented
in the following images.
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Figure 25 « Output impedance of STEVAL-TDRO31V1

In Figure 25 we see the equivalent drains’ impedances for the two PD85035S-E measured at the midpoint between
the two drains. The small circle around the mark M (Figure 25) proves the achievement of broadband impedance.
The STEVAL-TDR031V1 is visible in Figure 26 while for the schematic and BOM refer to Figure 27 and Table 2.
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Figure 27 « Schematic of STEVAL-TDR0O31V1.
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LDMOS Power Modules

Designator Manufacturer | Quantity Walue Manufacturer Part Number | Footprint
-El-. [ hurata 2 100pF GRM1555CIHIDLIADL d02
C2 Murata 1 16 pF GIMIGEECIHIE0GRO1H 402
C2a Murata 1 10 pF GIM1555C1HI00J2014 402
C3 hMurata 1 SpF GRMI1555CIHSROGADLR d02
C4 Murata 1 1uF GRMI1BERG1EIOSKALZR 603
5, C6, CB, C10, €15, C165, C19 hMurata 7 230pF GRMISESCIHZALIADLR 402
Cr, C11,C17 hurata 3 0.1uF GRMI1SECE1EIDAKALZR J02
C12 Murata 1 1uF GRMI1BEBE31E1IOSKATSR 603
C13 Murata 2 100pF GOMIBESCIH101GBO1# 603
C22 hurata 2 100pF GOM2195CIHI0OUBD LR 205
C14 Murata 1 27pF GAMIGSSCIH27OFADLS 4032
Clda Murata 1 18pF GRM15E55CIHIBOIZ01R 4032
C18 Murata 1 10uF GRMIZERTIH10GKALZH 1210
C20, C21 Murata 2 47pF GOMI1BTSCIEA7OGEI2R 603
C24 Murata 1 15pF GOMIETSC2ELSOGBIZE 603
C253 Murata 1 2.7pF GCMIESSC2AZRTCEDLR 603
C26, C27 Murata 2 36pF GAMI1G55C1HIE0GADLE 603
C25 Murata 1 22pF GRMI1E55C1H22OFADLA 402
L1 Coilcraft 1 7.5nH 002 CS-THSXI LW 402
L2 Coilcraft 1 100 nH O603HP-R10% LU 603
L3, L4 MNA 2 NA NA 402
L5 Coilcraft 1 10.2nH 080750-10N_LC hini A
L6 Coilcraft 1 52nH NAST7E-AE
Ly Coilcraft 1 3.7nH GA3082-ALC hini A
La Coilcraft 1 G8nH 100EHO-6ENX_LC 402
L 5T 1 S0TES PODEAO0Z 50T&9
02 STM 1 PowerFlat POSS00SL PowerFlat
3, 04 5TM 2 P50-10 POASO35S5 P5O-10
R1 Vishay 1 220 0hm CRONOJ022Z20RFRED d02
R2 Vishay 1 150 Ohm CRONDA02150RFEED 402
R3, R& Vishay 2 5.6 KOhm CRONDAD25ESTFEED 402
R Vishay 1 220 Ohm CRCWI1206320RFEEA 1206
RE Vishay 1 18 Ohm CRONDA0Z12ROFKED 402
R7 Vishay 1 15 KOhm CRCWO40215K0FKED 402
RE Vishay 1 1200 Ohm CROW12061K20FKEA 1206
RA Vishay 1 4,99 Kohm CRCWO4024K99FKED 4032
R10, R11,R12, R13, R14, R15 ECA Speer b 3.9 Chm RE7IHLTTDIRSOF 603
R15 Vishay 1 4.7 Ohm CROWDS034RTOFEEA 503
Substrate FR-4 20 mils 1oz copper

Table 2 « BOM of STEVAL-TDRO31V1.

STEVAL-TDR034V1

the drain level are shown in the below figures.
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The final stage of this amplifier employs two PD85050S. Based on the latest low voltage LDMOS technology, these
devices satisfy the increasing demand for power in the context of UHF mobile radios. In applications for digital com-
munications, sometimes the linearity must be obtained with some dB of back-off from the power saturation. Using the
PD85050S device model, some load-pull simulations were performed in order to get the optimum load impedance that
allowed the max output power. The value has been then divided by 2 (parallel of two PD85050S) and considered as
the starting point during the synthesis of the output network. The RF results and the impedance level measured at
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Figure 31 « Output impedance of STEVAL-TDR034V1.

The STEVAL-TDR034V1 is visible in Figure 32 while for the schematic and BOM refer to Figure 33 and in Table 3.

Figure 33 « Schematic of STEVAL-TDR034V1.
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LDMOS Power Modules

Designatar Manufacturer | Quantity Value Manufacturer Part Number | Footprint C°“°'f‘s'°" X
€1, ¢4 Murata 2 100pE GRM1555CTHI0LIAGL anz This article has
[#] Murata 1 16 pF GIM1555C1H1RDGRO1Y anz described a design pro-
Cla Murata 1 10 pF GIMLSSSCIHI00IZ01H 402 cedure and some prac-
C3 Murata 1 SpE GRMLS55CIHSROGADLE 402 tical solutions to build
ca hurata 1 1uF GRMILESRGIELDSKALZN 603 a multistage power
€5, C6, £8, €10, €15, €16, £19 PMurata 7 240pF GAMI1S55CIH24 IAOLY 402 ampliﬁer. The intent
©7,011, C17 Murata E] 0.1uF GRMISSCEIELDAKALZN anz
€12 Murata 1 TUF GRMIBEBI1EIDSKATSH £03 was to show a low-cost
13 Murata 1 100pE GOMLESSCIHI01GE01H 603 and reliable way to
C22, (223 Murata 2 100pF GQM2195C1HL0LIBOLH HOS design and produce
C14 Murata 1 27pE GRM1SSSC1H2Z TOFADLY anz customizable amplifi-
Clda hurata 1 18pF GRM1555C1H18M7014 a0z ers.
C18 Murata 1 10uF GRMIZERFIH10GKAL2Y 1210 The STEVAL-
€20, C20a, C20b, C21,C21a, C21b Murata 3 47pE GOMI1B75CIEATOGR12Y 603 TDRO31V1 and
23, C24 Murata 2 10pE GOMI875C2EI00IB12Y G031 STEVAL-TDR034V1
a5 Murata 1 2pF GCMLBS5C2AZROCE0 1S 603 . .
Cab, C27 Murata 7 ETT GRML555C1HIBDGADLY E03 were designed with
C29 Murata 1 NE plastic packaged
L1 Coilcrait 1 7-50H 040205 7NSXILW a0z LDMOS devices,
L2 Coileraft 1 100 nH DBOIHP-R10X_LU 603 resulting in amplifiers
LG Conleraft 1 S2nH MAST7E-AE with a high moisture
La Coileraft 1 BEMH 1DDaur1-63mx=Lt anz sensitivity level typi-
01 5TM 1 50TES PDEADD2 50789 cally not achievable
[#¥] 5TM 1 PowerFlat POBSO0EL PowerFlat . ..
a3, 04 5TM 2 P50-10 POAES0505 PS0-10 Wth s1m11‘?1r modules
R1 Vishay 1 220 Ohm CRCWO4D2220RFKED anz using  chip-on-board
RZ Vishay 1 150 Ohm CROWDADZ150RFRED a0z technology.
R3, ARG WVishay 2 5.6 KOhm CROWO4025KEOFKED 402 STMicroelectronics
R4 Wishay 1 820 Ohm CRCOW120D6820RFKEA 1206 can provide all the
RS Vishay 1 18 Ohm CROWOA0218ROFKED anz LDMOS devices men-
R¥ Vishay 1 15 KOhm CRCWDAD215KOFKED 402 tioned in this article,
R3 Wishay 1 1200 Chm CRCWI12061K20FKEA 1206 and if necessary, can
RO Vishay 1 2.7 Kahm CRCWO4DZ2KICEED anz . > e
R10, RLL, R12, R13, R14, R1S KOA Speer 3 2.5 Ohm RE73HLITTD2RO0F €03 also provide the t.eChm'
R1G Vishay 1 3.7 Ohm CRLWOBUSAR TOFREA 603 cal support to revise the
Substrate FR-4 20 mils 102 capper layout (gerbers) for sys-
Table 3 « BOM of STEVAL-TDRO34V1. tem integration and/or
the components for cost
Designator | Manufacturer | Quantity | Value | Manufacturer Part Number Type reduction (BOM) . )
C1,C2 2 100uF Tantalum Standard  design
support includes:
C3,C4 Murata 2 10uF GRMA2-6XTR225K25052K 402 .
device models, PCB
C5, Ck Murata 2 2.2uF GRMA2-6X5R106K250530 &03 gerbers, BOM and
Substrate FR-4 &0 mils 1oz copper demo board, for further
Table 4 « BOM Test Board. information  please

visit www.st.com/rf.
References
1. Cripps, S. C., RF Power Amplifiers for Wireless Communications, Norwood, MA: Artech House, 1999.
2. Andrei Grebennikov, RF and Microwave Power Amplifier Design, McGraw Hill,2005.
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Components don’t exist in electromagnetic isolation. They influence their neigh-
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They are susceptible to outside influences. With System Assembly and Modeling,
CST STUDIO SUITE helps optimize component and system performance.

Get the big picture of what’s really going on. Ensure your product and compo-
nents perform in the toughest of environments.
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www.cst.com/biomed ~ Complete Technology for 3D EM.
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Filter various antenna integrations. The
The ZFHP-OR23+ is a high pass fil- sensor operates from +10 Vdc/200
ter in a connectorized package. This mA DC supplier and transmits 13
low frequency cut-off high pass fil- dBm power at 94 GHZ; The conver-
ter eliminates noise that feeds into sion loss of the sensor is about 9 dB

RF/base band circuits from low fre- and IF bandwidth is up to 4 GHz.
quency sources. Doppler sensors in other frequency

bands from 26.5 to 110 GHz or with
1/Q output are also available.

SAGE Millimeter
sagemillimeter.com

Mini-Circuits
minicircuits.com

Sensor
Model SSM-94313-S1 is a 94 GHz
Mono-Static Doppler Sensor de-
signed and manufactured for speed
measurement. The module is offered
with WR-10 waveguide interface for

Clocks
NXP Semiconductors N.V. intro-
duced the PCF85063 — a new fam-
ily of very tiny real-time clocks op-
erating at very low voltages down

ULTRA LOW NOISE RUGGEDIZED OCXOs

"Quietly the Best"

100 W HE Shodiban Etrane B8 SO0 TS0 Win.
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Wenzel Associates, Inc.
2215 Kramer Lane, Austin, Texas 78758
512-835-2038 e sales@wenzel.com

www.wenzel.corn

Get info at www.HFelink.com
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to 0.9 V. With a size of 2 x 3 x 0.75
mm and a pin pitch of 0.5 mm, the
PCF85063TP tracks time and date
from seconds to years, and is one
of the smallest RTCs in the world.
In addition to electronic frequency
tuning, the RTCs can also be pro-
grammed to generate an interrupt
every 30 or 60 seconds, communi-
cating via a Fast-mode 12C-bus op-
erating up to 400 kHz.

NXP Semiconductors
nxp.com

Coaxial Circulators

VidaRF offers a wide selection of
Coaxial Isolators and Circulators
designed to cover 80 MHz to 40
GHz. Standard Connector SMA
Female, other connectors available
upon request. Magnetically shield-
ed, clockwise or counter-clock wise
rotation (CCW), LOW IMD -80dBc,
reflected power from 1(W) to 250(W)
on pending models, single or double
junction and RoHS compliant.

VidaRF
vidarf.com

VvCO

Z-Communications, Inc. announced
a new RoHS compliant VCO (Volt-
age Controlled Oscillator) model
USSP1325-LF in the L-band. The
USSP1325-LF operates at 1250 to
1400 MHz with a tuning voltage
range of 0.5 to 4.5 Vdc. This min-
iaturized VCO features phase noise
of -100 dBc/Hz @ 10 kHz offset
while operating off a 5Vdc supply
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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
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High Frequency Products
NEW PRODUCTS

tools, including the industry-leading
high-frequency package CST MI-
CROWAVE STUDIO® (CST MWS).
CST STUDIO SUITE is widely used
by engineers working in fields rang-
ing from communications and elec-
tronics to healthcare and aviation.

CsT

and typically drawing only 25mA cst.com

of current.

Z-Communications
zcomm.com

Simulation Software
Computer Simulation Technology
AG announced that shipping has
begun for CST STUDIO SUITE®
2013, the latest version of their flag-
ship product. CST STUDIO SUITE
comprises a range of EM simulation

RF Solutions
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Multiplexers

RLC Electronics' multiplexers are
available in two, three of four chan-
nel versions. Adjacent passbands
may be designed for a contigu-
ous response, impedance matched
through the crossover region with
theoretical 3 dB power split at the
crossover frequency. Alternatively,
non-contiguous passbands may be
selected with an out-of-band region
between adjacent passbands. Mul-

tiplexers with individual channel
bandwidths less than an octave are
implemented with band pass filters
multiplexed to a common input
junction.

RLC Electronics
ricelectronics.com

Power Divider

KRYTAR, Inc. released a new 2-way
power divider offering high per-
formance over the broadband fre-
quency range of 1.0 to 40.0 GHz in
a compact package. The divider of-
fers the widest frequency coverage
in a single package on the market
and provides superior performance.

Programmable Attenuators
_Fixed/Attenuatorsg

——

ors IR IS Witeh e

JFW Industries

Call 317-887-1340

Toll Free 877-887-4JFW (4539)

E-mail sales@jfwindusiries.com Visit www.jfwindustries.com

See Us at IMS Booth 2202

Get info at www.HFelink.com




Instantly Improve the
Performance of Your
Phased Array Radar!

Phased Array Radar system performance has long been limited by the phase change over
temperature of coaxial cables.

Not anymore!

TF4™ - our proprietary, ultra stable dielectric material significantly improves Phased Array Radar
system performance by reducing the phase change of the interconnecting coaxial cables.

Typical PhaseTrack TF4™ Performance Typical Low Density PTFE Performance

PhaseTrack TFA™ m— Low Density PTFE=——
Tracking Window=—=— | Tracking Window— '

* Available NOW in various flexible coaxial cable and semi rigid coaxial cable assembly sizes
* Perfect for all Ground, Naval, Airborne or Spaceflight Phased Array Radar applications

* Frequency ranges to 40 GHz

* Wide range of connector types available

* Best Phase Tracking and Absolute Phase Change performance available

ﬁME S incrowave systems

An Amgeheniol Company
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Targeting broadband electronic
warfare (EW) systems and complex
switch-matrix applications, KRY-
TAR has used its proprietary de-
sign to produce a wide assortment
of matched-line directional dividers
with ultra-high performance over a
broadband frequency range.

KRYTAR
krytar.com

Cable Assemblies
SPP-250-LLPL 50 Ohm low loss
plenum rated coaxial cable assem-
blies employ a flexible corrugated
copper tube outer conductor over
a tape wrapped low density PTFE
dielectric core which results in an
exceptional combination of low loss,
light weight and flexibility. Supe-
rior in electrical performance to

CDMNV

L L

TIMES MICROWAVE SYSTEMS (TMS)

manufactures high performance,
flexible low loss 50 ohm cables for
wireless applications. Known best
for their LMR® series of cables,
TMS cables are found in a variety
of applications, such as 2-way land
mobile, cellular, telemetry and
other wireless products. Times
Microwave LMR® Cables can be
used in base stations as antenna
jumpers, cell towers for pole

Contact CDM Electronics for pricing and availability:

856-740-1200

sales@CdmeElectronics.com
www.CdmElectronics.com

ELECTRONICS <%

ﬁwﬁs MICROWAVE SYSTEMS

feeder runs and even air handling
plenums. Times Microwave

LMR® Cables have performance
comparable to copper cables,

but are non-kinking, extremely
flexible and offer easy connector
installation. LMR® cables are only
manufactured by Times Microwave
Systems. Insist on genuine Times
Microwave LMR® Cables.

Get info at www.HFelink.com
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other copper cable assemblies, SPP-
250-LLPL cables are the perfect in-
building solution for PIM-sensitive
installations and system intercon-
nects.

Times Microwave Systems
timesmicrowave.com

Circulator

Renaissance has developed a new S
band drop-in circulator that is de-
signed for amplifiers used in space
applications. The isolator can oper-
ate between 2.2 — 2.4 GHz with 0.5
dB insertion loss and 20 dB isola-
tion and return loss. The design can
handle 75 W over -40 to +95 C. Port
2 has an extended TNC female con-
nector and the other two ports are
coplanar drop-in tab style.

Renaissance Electronics Corp.
rec-usa.com

Amplifiers
Custom MMIC added four new am-
plifiers in die form: the CMD164,
165, and 173 distributed amplifiers,
and the CMD166 driver amplifier.
The CMD164 (DC-30 GHz) and the
CMD165 (2-30 GHz) each deliver
greater than 12 dB of gain with
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ClearPlex™ Ceramic Filter

ClearPlex™ is a ceramic waveguide filter

with high performance attributes, [is power
rating peak exceeds 500 Watts, The high O
factor is 30% greater than a ceramic coaxial
filter, allowing for better insertion loss and
rejection rate. It is ideal for replacing air-cavity
filters where space is limited. Applications may
include remote radio heads and small cells.

Tight Stability Quartz Crystal

The ATSSMTS crystal series offers
excellent long-term stability (10 ppm
to 50 ppm) and reliability in a proven
resistance-weld metal package, The
excellent shock performance makes it
suitable for microprocessor, telecom-
munication, industrial, consumer elec-
tronics and networking applications,
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Disc Ceramic WEECON®
Capacitors

With a capacitance range of 1 pF to
(.082 mF, these dise ceramic capaci-
tors offer a variety of TC materials
and tolerances. The capacitors oper-
ates efficiently at -55°C 1o 125°C,
which makes the WEECON® suitahle
for high reliability applications, as
well as, the ultra stable requirements
of tuned circuits to the general
purpose needs for coupling and by-
passing.

Forged & Extruded Heat Sinks
Critical components running at
maximum speeds will generate and
create thermal management chal-
lenges that can be addressed by
using CTS heat sinks. They ofter
excellent thermal resistance (as low
as 1.2°C/Watt at 200 LFPM convec-
tion flow conditions), while varions
attachment methods provide optimal
convenience. These heal sinks are
applicable for BGA, PGA, PLCC,
QFP and other IC packages.

\ET8
S

S for e cefieution RPN

Ultra-Low Power Shock Resistant
The Model 148 15 an ultra-low power
shock resistant miniature OCX0. [t
has very low power consumption of
<(.23 Watts. Its strong mechanical
construction enables durability of up
to 500G of mechanical shock, The
part is highly stable (up to 10 ppb)
while maintaining exceptional perfor-
mance {-166dBe/Hz floor at 10MHz).
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Passive Plus Inc.
RF & Microwave Capacitor‘s;
-

We're your
source for
Hi-Q
Capacitors

AF/Microwave & Hr /UHF
Low ESR/ESL

P Rl

Case Size: 0505, 1111 & EIA sizes

0201BB: 186kHz - 50GHz
S8

+ Insertion Loss: < 1db
+ Value: 100nF
- 16 WVDC

0402BB: 16kHz - 35GHz
+ Insertion Loss: < 1db

+ Value: 100nF

- 16 WVDC

Power Assemblies

Series / Parallel combinations

Aerospace * Aviation * Military
Commercial * Medical
Telecommunications

» Unmatched customer service

» Online store for immediate
availability

- Design kits in stock

- Inventory programs

Call us today at 631-425-0938
or email us at
sales@passiveplus.com

www.PassivePlus.com

Get info at www.HFelink.com
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an output 1 dB compression point
of +15 dBm and noise figure of 2.4
dB at 10 GHz. The CMD173 oper-
ates from DC-20 GHz and delivers
greater than 15 dB of gain with an
output 1 dB compression point of
+18 dBm and noise figure of 2 dB
at 10 GHz. The CMD166 operates
from 20-40 GHz with 9 dB of gain
and an output 1 dB compression
point of +17 dBm.

Custom MMIC
custommmic.com

Web Portal
Agilent Technologies announced en-
hancements to its myAgilent Web
portal, providing a personalized on-
line experience and quick, easy and
timely access to the most relevant
and useful electronic test and mea-
surement product, service and sup-
port information. Enhancements
include: Single sign-on with one
user name and password for easy
access to multiple Agilent Web ser-
vices; Easier management of Agile-

Y
-,

/ A
3" ilm yAgilent *

e

nt Web capabilities and preferences
via a single, combined user profile;
Increased visibility and a seamless
view into both product and service
information, and more.

Agilent Technologies
agilent.com

Signal Generator
The new R&S SMW200A high-end
vector signal generator combines a
baseband generator, RF generator
and MIMO fading simulator in a

9 GHz Signal Sources

L

- flexibility and scalability in RF and microwave
instruments, SignalCore offers a new line of high performance and low cost
signal sources, available in various platforms to suit a wide range of applications

o Frequency range 200 MHz to 9 GHz
e Low phase noise

« High dynamic range

o Tuning resolution 1 Hz

e Qutput range - 90 dBm to +13 dBm

o Communicate via USB, SPI, RS-232, PXle

SignalCore

| /7 Visitus atIMS 2013 ™\ 5
\ Booth244/7

7

PRESERVING SIGHAL INTEGRITY

www.signalcore.com

Get info at www.HFelink.com



The Industry’s Leading DTOs & DROs,
Synthesizers and Switch Filter Banks

Amplifiers
Attenuators - Variable

DLVA & ERDLVA &
SDLVA's

DTO’s
Filters

Form, Fit & Function
Products

Hybrids, Dividers &
Couplers

IFM's & Frequency
Discriminators

Integrated MIC/MMIC
Modules

I/Q Vector Madulators

Limiters & Detectors

Log Amplifiers

Pulse & Bi-Phase
Modulators

Phase Shifters

Rack & Chassis Mount
Products

Receiver Front Ends

Single Sideband
Modulators

SMT & QFN Products
Solid-State Switches
Switch Matrices
Switch Filter Banks
Threshold Detectors

USE Products

® Digitally Tuned Oscillators (DTOs):

@® Switch Filter Banks:

PLEASE VISIT PMI IN BOOTH NO. 1802 AT THE ANNUAL
IEEE IMS2013 SYMPOSIUM JUNE 2nd - 7th IN SEATTLE, WA

i

e Standard Model DTOs available from:

¢50 to 100MHz / 100MHz to 1GHz / 500MHz to 2GHz -
500MHz to 2.5GHz / 2 to 6GHz /| 6 to 18GHz / 2 to 18GHz [/ ™

®* Frequency Accuracy of +/-2.0 MHz Average

® Frequency Drift of <0.1 MHz/degree C

¢ Phase Noise of -60dBc/Hz @ 100kHz Offset

¢ RF Output +10dBm Average and with Low Harmonic Output

® Analog Modulation of DC to 9MHz

® Dielectric Resonator Oscillators (DROs & PLDRO'’s):

sFrequency Ranges from 2 to 40GHz Available i
¢ Phase Locked Models (Internal or External Reference) e
® Low Phase Noise Performance of -120dBc/Hz @ 1DDkH\;
# Designed for Operating in High Vibration Environments

¢ Multiple Output Options Available
® Integrated Independent Phase and Amplitude Control Available

® Frequency Synthesizer, PMI Model PFS-618-CD-1

sFrequency Range: 6.0 to 18.0 GHz in 100kHz Steps
¢ Output Power: +10dBm minimum

® Settling Time: Tusec maximum

# Harmonics -30 dBc max. & Sub-Harmonics -55dBc max.
® Frequency Modulation Bandwidth: DC to 10 MHz
® Small Size 6.23"” x 6.48" x 1.6"

¢ 10MHz to 40GHz Frequency Ranges
e Solid State Switches Using PMI Proven Designs
® Bandpass /| Low Pass / High Pass / Band Reject
e Quickly Designed To Your Specifications

o TTL, LVTTL, PECL, LVPECL, RS-232 or Ethernet
® Ultra-Small Sizes Available

Hermetic Sealing, High Reliability to Mil-Std-883, Small Quantily Requirements accepted.,
We offer Custom Designs at low prices.

PN
EPMI; ‘*\
‘m/"c;”‘“"ﬂf\;b

PLANAR MONOLITHICS INDUSTRIES, INC.

7311-F Grove Road, Frederick, Maryland 21704 USA
Tel: 301-662-5019 | Fax: 301-662-1731
Email: sales@pmi-rf.com | www.pmi-rf.com

1S09001:2008 Certified
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complet

modulation bandwidth of 160 MHz
with internal baseband. Exception-
al modulation and RF character-
istics make it ideal for developing
high-end components, modules and

e products for wideband

communications systems.

single instrument. It covers the Rohde & Schwarz
frequency range from 100 kHz to 3 rohde-schwarz.com

GHz or 6 GHz and features an I/Q

Coaxial Solutions:
Test and Measurement
Accessories

Adapters

Frequency ranges

to 65 GHz

5]

Fixed
Attenuators -
Attenuation values iy

0 to 60 dB, frequency
ranges DC to 50 GHz

FCALIBER
Test Cables

3.5mm, Type N, SMA
connectors

Power

Dividers
Broadband resistive to
26.5 GHz, Wilikinson
up to 18 GHz.

(QEROFLEX

INMET

An ISO 9001 Certified Company

Look to Aeroflex / Inmet
for coaxial components
to meet all of your test
and measurement appli-
cations. Backed by over
35 years of innovative
component solutions for
military, wireless, optical
and test and measure-
ment, you will find hun-
dreds of quality compo-
nents ready for same-day
shipment. Included are in
series and between series
adapters, attenuators,
Bias Tees, DC Blocks,
Terminations, power
dividers and iCALIBER"
test cables.

Quality products, RoHS
compliant, ready for you.
To learn more, or to order,
call1-888-244-6638 or
visit us on the web:
www.aeroflex.com/inmet

Aeroflex / Inmet
Ann Arbor, Michign

(\EROFLEX

A passion for performance.

Get info at www.HFelink.com
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Analyzer

AWT Global launched a line of field
strength meters with spectrum
analyzer capability: The UBA 9290
Series. The battery operated, hand-
held analyzers are well suited for
wireless field applications but are
also a very useful tool in the RF
laboratory. UBA 9290 analyzers
cover a frequency range from 100
kHz to 2.9 GHz and with a sensitiv-
ity of -117 dBm, they are capable of
evaluating even weak RF signals.
A frequency counter with separate
input allows to measure frequencies
from 9 MHz to 2.1 GHz.

AWT Global
awt-global.com

Filter

The NBP-1560+ is a band pass fil-
ter built in a rugged, connectorized
package. Covering a pass band of
1500 to 1620 MHz, these units of-
fer good matching within the pass
band and high rejection. This will
find its application in Transmitters/
receivers and harmonic rejection. It
has repeatable performance across
production lots and consistent per-
formance across temperature.

Mini-Circuits
minicircuits.com

Antenna
Radio Frequency Systems plans to re-
lease a new omnidirectional antenna
designed for broadband in-building
distribution of modern wireless com-
munication systems such as LTE,



For Precision, Performance

& Excellence. /,\

ROHS Compliant

Vertical Integration
Global Manufacturing .

Asg 1 00 Certified “Woman Owned”

1SO 9001-2008
LEAN'Manufacturing

oni anufacturing, these aren’t trendy buzz words
es, this is our core, our culture, it’s who and what we are. These concepts

everything we do from pruduct inception through final inspection.
t take our word for it, give us a call, and experience

af*ymm

—>Connect Here.

IEIT;’EI With 2y ELECTRONICS MFG CORP

P .n- Delta . /4 —>Connect Here.
E] H Electronics -

Delta Electronics Mfg. Corp.
\ r Tel: (978) 927-1060 = Fax: (978) 922-6430
deltarf com N 4 P.O. Box 53 = 416 Cabot 5t.
L]

Beverly, MA 01915 USA
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GSM, CDMA, PCS, 3G, WiFi, WLAN
services in Q2 to the North Ameri-
can market. The addition of this new
PIM-certified Omni antenna, I-ATO2-
698/2700JPL, for 698-2700 MHz,
rounds out RFS’s portfolio of prod-
ucts for indoor applications, which
includes plenum-rated cables, connec-
tors, tools and jumpers.

Radio Frequency Systems
rfsworld.com

EDGE::
MICROWAVE

GUALITY - DESIGN - PERFORMANCE

ML
b ™ w nf'ﬂl
|

PHASE SHIFTERS &

VECTOR MODULATORS SWITCHES
2-18 GHz Bandwidth SP1T o SP128T
Switching Speed 500 nSec DC-

igital or Analog Models

Isolator

Renaissance has developed a new
Ka band waveguide isolator that is
designed for downconverters used
in space applications. The isolator
can operate between 27.5 — 31 GHz
with 0.15 dB insertion loss over 5%
bandwidth and 20 dB isolation and
return loss. The isolators can handle
1 W forward and reflected RF power
levels. All epoxy and RTV used are
space qualified.

Renaissance Electronics Corp.
rec-usa.com

SDLVA

PMI Model No. SDLVA-
100M700M-70 is a Successive De-
tection Video Log Amplifier (SDL-
VA) that operates over the 100 to
700 MHz Frequency Range. It has
a Dynamic Range of >55 dB, a TSS
of -60 dBm typical and a Nominal
Video Bandwidth of 20 MHz. It has
been designed using cutting edge
GaAs Technology which provides
stunning performance and reliabil-
ity in a compact package.

Planar Monolithics Industries
pmi-rf.com

Oscilloscope

2 Emery Avanus

Randolph, NJ O7BE69 USA
873-361-5700 Fax: 973-361-5T22
wWiw L EEmisraowaye.,.sam

egmail: saleafgtmicrowave.com

Get info at www.HFelink.com
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The R&S RTM provides time do-
main, logic, protocol and frequency
analysis functions in a single box,
making it the ideal instrument for
the testing and development of elec-
tronic circuits. The R&S RTM scores
points with its color-coded controls,
logically grouped menus with flat
structures and dedicated keys for
frequently used functions. The
undo/redo function, for example,



MILLIMETER WAVE
COAXIAL CONNECTORS

OUR LOW LOSS
IS YOUR GAIN.

Find the precision, quality and performance needed to move into the
millimeter wave spectrum

« Precision grade millimeter wave connectors through 67 GHz
+ Product offering includes 2.92 mm, 2.4 mm and 1.85 mm

- Connectors, terminations, attenuators, cable assemblies and
customized solutions

« Calibration grade connectors and components available

For a PDF catalog visit: www.svmicro.com/ProductLiterature

henol
sV MICROWAVS

WWW.svmicrowave.com
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Rohde & Schwarz
rohde-schwarz.com

App Notes
Agilent’s new application notes
show users of the low cost N9322C
basic spectrum analyzer (BSA) how

makes it possible to easily restore
previous settings — making the cor-
rection of mistakes no trouble at all.

to use the tracking generator and
reflection measurement application
options. The application notes show

how to achieve specific capabilities

Temperature
ariable Attenuators

TVAs from the recognized leader in high reliability resistive
components offer:

* Case size 0.150" x 0.125" x 0.200"

e Choice of three temperature coefficient of attenuation (TCA)
values: -0.003, -0.007, -0.009

* Attenuation values from 1-10 dB
* Planar design with solderable or wire bondable terminations

* Lower signal distortion, phase change and intermodulation
compared with active circuit temperature compensation

State of the Art.

State of the Art, Inc.

www.resistor.com

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 1S09001 & AS9100 » MIL-PRF-55342 « MIL-PRF-32159 « MIL-PRF-914

suited for performance character-
ization of components, antennae,
RFID tags, and RF Tx modules, de-
livering more value when using the
N9322C.

Agilent Technologies
agilent.com

Get info at www.HFelink.com
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Cable Assembly

Lab-Flex® AF, a modified version
of the popular Lab-Flex® series,
is now available from Florida RF
Labs. This new family of cables
has been enhanced to perform in
typical harsh environments as-
sociated with airborne, shipboard
and ground-based applications. A
proprietary cable assembly design
utilizes a redundant sealing system
to prevent water ingress in both
cable and connector interfaces and
it employs a very durable dielectric
design which is able to withstand
crushing or kinking.

Florida RF Labs
rflabs.com

=83

TriQuint Releases New
High-Performance PAs

Power Amps

TriQuint's new GaAs PAs include
the 3.2W TGA2501-GSG, 6-18 GHz,
with 26 dB of small-signal gain and
23% efficiency; the 5.5W TGA2536-
FL, 13.5-16 GHz, with 25 dB gain



Best in Class!

2801 Series

Flexible/High Frequency/Low Loss Cable Assemblies

“FRST -~
PLACE

—

FIRST
PLACE

FIRST
PLACE

The 2801 Series cable assemblies offer the “lowest loss in the industry” at frequencies

up to 18 GHz. The cable features a multi-ply concentrically laminated dielectric of Visit
expanded PTFE, double shielding and a standard FEP jacket per ASTM D-2116. Options Us At
including LOW SMOKE/ZERO HALOGEN polyurethane jacketing and TUF-FLEX internal IMS 2013
armoring are available for applications requiring enhanced mechanical protection. Booth
SMA, precision TNC and N Type connectors are standard for frequencies up to 18 GHz. #946

C, SC and 7-16 connectors are also offered.

Specifications

Impedance: 50 ohm RF leakage, min: -100 dB to 18 GHz
Time delay: 1.2 ns/ft. Temp range: -65°Cto +165°C
Cut off frequency: 18 GHz Cable outer diameter: 0.31"
Capacitance: 24 pf/ft. Velocity of propagation: 83%
Weight: 7.8 1b./100 ft. UL flame retardant rating: VO
Max RF Power inI Watts Attenuation in dB/100 ft
20°C at Sea Level
Max RF Power at 20°C & Sea Level Attenuation in dB/100 ft INSU LATED WI RE' I NC.
@ 203.791.1999
” WWW.iw-microwave.com
x sales@iw-microwave.com
Watts | dB™®
. Frequency (Gl"|z) ) Frequency (GI:Iz) Scan COde to flnd
Call us today with your project specs and we’ll show you the most reliable way to out how you can
get connected in the industry. get connected

We're how the microwave industry gets connected!
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and 20% efficiency; and the 14W
TGA2517-GSG, 7.5-11.5 GHz, with
30 dB gain and 25% efficiency.

treme environmental conditions in-
cluding airborne and launch rocket
environments.

Frequency SYNTHESIZERS

High performance synthesizers
for SatCom and commercial
 applications up to 27 GHz

Wide bandwidth single
and multi-loop designs

Low phase noise and
low spurious

Phase-Locked OSCILLATORS

Low phase noise and
low spurious

DROs to 16 GHz

CROs to 5 GHz

Crystal Osc. to 14 GHz
Ref: 10 MHz / Internal

Low Cost Custom Designs are Our Specialty

LufF research

Planar Monolithics Industries
pmi-rf.com

TriQuint Semiconductor
triquint.com

RF Connectors Isolators

Coaxicom announced a commer-
cial RF connector series that deliv-
ers uncompromised performance,
produced through a high-volume
manufacturing solution. “I've heard
from many of our best customers
that a commercial line of products
would fill a void in the industry,”
says Julian Andrews, Operations

VidaRF offers a wide selection of
Drop-In Isolators and Circulators
designed to cover 80 MHz to 40
GHz. Tab’s configured to gull wing
or straight. Magnetically shielded,
clockwise or counter-clock wise ro-
tation (CCW), LOW IMD -80dBc,
reflected power from 1(W) to 200(W)
on pending models, single or double

Web: www luffresearch.com
Tel: (516) 358-2880 Fax: (516) 358-2757
Email: sales@luffresearch.com

WE ARE GOING TO THE EDGE
AND BEYOND

Our next stop is PLUTO!

CASSINE
HUYGENS

VidaRF MER NEW
. MRO
vidarf.com HORIZONS

ty @ A

Manager for Coaxial Components junction and RoHS compliant.
Corp. “As a result, our team devel-
oped a G-series of microwave com-
ponents that will be priced competi-
tively with imported connectors.
This product line will meet the su-
perior design standards established
in our current Coaxicom line.”

HFE’s Product
Showcase

Go with confidence use
Sector Switches

Coaxicom
coaxicom.com

SECTOR MICROWAVE IND., INC.
(&30 20.2-2300 Prone (631) 2L2-B158 Fax

WWW. SECTORMICROWAVE.COM

our ud will stand
dut when it’s
displayed in our
Product Showcuse!

For more
information, or to
place your ud,
pleduse contuct:

Module
PMI Model Number PEC-
1227/1575-IAFS-SFF is a multi-
function, integrated module that
provides amplification and dual
passband filtering within the GPS
L1 & L2 frequency bands of 1575.42
MHz and 1227.60 MHz. Two in-
put channels are switchable to a
common output. This product is
designed to handle exposure to ex-

Joanne Frangides
Tel : 201-666-6698
Fax: 201-666-6698

joannee

highfrequencyelectronics
.com

3525 MILLER PARK PR.
ARLAND, TX 75042
CALL (972)487-143Y4
FAX (972)4a87=-1204
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Product Showcase

754 Fortune Cr, Kingston, ON .
T i Material Testers

613 384 3939 Measure €, u, Insertion loss

> \AJ
' info@astswitch.com

Model 1000T

Operating Band ~0.1 to 5 GHz

Calibration Standards

Holders for Solids, Liquids &

Thin Shielding Materials

MU-EPSLN™ gsoftware
www.damaskosinc.com
(610)358-0200 fax(610)558-1019

Frequency SYNTHESIZERS

Model SLSMS, your best choice for a high performance
synthesizer when price / performance are an issue.

Frequency Bands to 27 GHz
Frequency Steps 1kHz

Low Phase Noise and Spurious

10 MHz Ext. or Int. Reference

Non Volatile Memory

Control via RS-485, Multi Drop
Miniature Assembly (25 X 25" X 06%)

P/N for standard Units: 7 10GHz Divide-by 13 Prescaler B50-950MHz 10W Power Amplifier 100KHz - 10GHz RF Amplifier

§t§m§§§ §:§ g:: s BT - Low Moise Amplifier -Voltage Control Oscillator

SLSMS-48: 48 GHz e e * Power Amplifier - Phase Locked Oscillator

Pl - Frequency Divider - Up/Down Converter

SLSMS-1627:  16-27 GHz [ o - Frequency UL‘_Iu bler * RF Pcr._qer Detector
Low cost custom designs are our specialty * Frequency Mixer * RF Switches
I. I:I: I'l RF Bay, Inc.

UFT RESEARC 15825 Shady Grove Road, Suite 190, Rockville, MD 20850
Web: www.luffresearch.com Tel: (301) 880-0921, Fax: (301) 560-8007, Mobile: (240) 645-8591
Tel (516) 358-2880 Fax: (516) 358-2757 o . pull -

Emaik: saleseluffresearch.com Email: sales@rfbayinc.com, Website: www.rfbayinc.com

RF Amplifiers, Isolators and
Frequency e ¢ Circulators from 20MHz to 40GHz
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3 ‘Wanteq Microwave Corporation
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ADS Library

The latest release of Modelithics’s COMPLETE Library
for Agilent Technologies’ Advanced Design System (ADS),
now represents over 8600 individual microwave devices.
New models have been added to version 10.0 including
devices from Passive Plus, AVX, Aeroflex/Inmet, Chilisin,
Piconics, Murata, Mini-Circuits and TriQuint
Semiconductor. Visit the website below to explore the
extensive selection of passive Global Models™, non-linear
transistor and diode models, attenuator models,
X-parameter® amplifier models and more.

Modelithics
modelithics.com

Surface Mount YTOs

Micro Lambda Wireless, Inc. announced new surface
mount YIG-Tuned oscillators covering 2 to 13 GHz.
Utilizing new permanent magnets and SiGe transistors,
these units are available in octave and multi-octave fre-
quency bands. The units are packaged in a standard sur-
face mount package size utilizing the production sized
.500” tall TO-8 package. They provide +8 to +9 dBm power
output levels and operate over the 0 to +65 C commercial
temperature ranges. Extended temperature models cov-
ering -40 to +85 deg C are available for all models.

Micro Lambda Wireless
microlambdawireless.com

Power Amps

TriQuint Semiconductor released three new packaged
gallium arsenide (GaAs) RF power amplifiers that deliver
high output, gain and efficiency for commercial and
defense applications including point-to-point microwave
radio, radar, VSAT and related applications. The new
amplifiers feature low-loss, ground-signal-ground (GSG)

68 High Frequency Electronics

RF transitions designed to interface with a coplanar
waveguide multilayer PC circuit board for superior
grounding.

TriQuint Semiconductor
tgs.com
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ATTENUATORS & TERMINATIONS...

w
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SV Microwave offers the most comprehensive line of standard and QPL (Mil-Approved) Coaxial
Attenuators and terminations in the industry today. Microwave Components Inc. has been delivering
SV Microwave precision components from stock for more than a decade !!!

Call us today and put our experience to work for you...

Attenuators Terminations

e SMA, TNC, N, 2.4 mm, 2.9 mm e SMA, TNC, N, 2.4 mm, 2.9 mm, ZMA

* Nominal Impedance: 50 ohms * Nominal Impedance: 50 ohms

* Frequency Range: DC-50 GHz * Frequency Range: DC-50 GHz

* Interfaces IAW MIL-PRF-39012 * Interfaces IAW MIL-PRF-39012

* Meet requirements of MIL-A-3933 * Meet requirements of MIL-DTL-39030

* Environmental Standards per MIL-STD-202 * Environmental Standards per MIL-STD-202

&V MICROwaVE

o Q' J:‘t‘tl %E.u
5‘@. AaAFR Mil Approved Products in Stock:

M39012 — Connectors
M3933 — Attenuators
M39030 — Terminations
M55339 — Adapters
MS83571 — Receptacles

Contact us today for a Resistive Components Brochure

VISA MICROWAVE,

C O M P O N ENT S AS 9120

@": it ISO 9001:2000
o CERTIFIED
Phone: (888) 591-4455 or (772) 286-4455 Fax: (772) 286-4496 _—
o E-mail: admin@microwavecomponentsinc.com
j— Web Site: www.microwavecomponentsinc.com
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Waveguide Switch

RLC Electronics’ electromechanical waveguide switch-
es offer a compact design utilizing a proprietary non-
contacting actuator mechanism that requires low current.
These units are available in SPDT and transfer configu-
rations, manual or remote, with a choice of coil voltages,
frequency options and optional indicator contacts. Solid
state de-energizing circuiting insures high reliability and
is available with common positive, common negative, and
TTL control options.

RLC Electronics
ricelectronics.com

I/Q Mixers

The HMC1063LP3E and the HMC1056LP4BE are
GaAs MMIC I/Q mixers in compact leadless “Pb free”
SMT packages, which can be used as either image reject
mixers or as single sideband upconverters. The mixers
utilize two standard Hittite double balanced mixer cells
and a 90 degree hybrid fabricated in a GaAs Schottky
diode process. A low frequency quadrature hybrid is used
to produce a 1000 MHz L.SB IF output.

Hittite Microwave Corp.
hittite.com

Cable Assemblies

These new formable RF cable assemblies are hand
formable semi-rigid replacements that are an ideal alter-
native to costly preformed coaxial assemblies. These form-
able semi-rigid cables are dimensionally and electrically
similar to their semi-rigid counterpart and have a tinned-
copper-braid outer shield that provides excellent RF

70 High Frequency Electronics

shielding, greater than 100 dB. The cable assemblies do
not require special tooling to shape or reshape and can be
formed more than once without damaging the outer con-
ductor.

Pasternack Enterprises
pasternack.com
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laveguide

roduct
Catalog

Catalog

Narda Microwave-East announces the availability of
its new Waveguide Product Catalog. The catalog includes
specifications for its expanded waveguide product line
and features 130 new models in four distinct catagories: ®
Waveguide-to-Coaxial Adapters (Right Angle and End
Launch); ¢ Gain Horns; ¢ Low and Medium Power
Terminations; ® Crossguide Directional Couplers.

Narda Microwave-East
nardamicrowave.com
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Signal Generators

Agilent Technologies Inc. introduced several key
enhancements to its high-performance MXG and cost-
effective EXG X-Series vector signal generators. They are
designed to improve measurement accuracy, accelerate
research and development, and provide in-depth signal
simulation for even the most comprehensive receiver veri-
fication. These enhancements make these systems ideal for
component and receiver development in RADAR, military
communications and consumer wireless applications.

Agilent Technologies
agilent.com

IFE Unit

PMI Model No. IFE-DRS-KIT is an Integrated Front
End (IFE) unit that consists of a low noise amplifier, RF
Log Detector, and a low noise video amplifier. This inte-

grated unit was designed to support a phased array radar
automated test set.

Planar Monolithics Industries
pmi-rf.com
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P Probuct HIGHLIGHTS

5 - 500 MHz Power Divider/Splitters

MECA Electronics introduced a new frequency range
to its RUGGED & RELIABLE Power Divider line. 5 —500
MHz available in 2, 3, 4, and 9-Way splits. Optimized for
excellent performance across the entire band. Their rug-
ged construction makes them ideal for all low frequency
systems. Available in N, SMA, TNC, and BNC connector
types. ALWAYS available from stock — 4 weeks ARO.
Made in USA & 36-month warranty.

MECA Electronics
e-meca.com

Couplers

Response Microwave, Inc. announced a new series of
RoHS compliant octave and multi-octave band, couplers
and hybrids for use in telecom and ATE applications. Part
of the new GreenLine™ series of economical RoHS com-
pliant control components, the new series covers the 0.5
— 20 GHz band offering typical electrical performance of
0.6 dB insertion loss, VSWR of 1.25:1, minimum directiv-
ity of 20 dB . Units are operational over the -35 to +85 deg
C range. Mechanical package sizes are very compact.

Response Microwave
responsemicrowave.com

Filter

A 6th order, programmable bandwidth, fully calibrat-
ed dual Low Pass Filter (LPF), the HMC1023LP5E fea-
tures programmable 0 or 10 dB gain and supports arbi-
trary user programmable, bandwidths from 5 MHz to 72
MHz. When calibrated, the programmed bandwidth is
accurate to within +2.5%. A built-in filter bypass option
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enables wider bandwidth while maintaining programmed
gain and common mode control settings.

Hittite Microwave Corp.
hittite.com



Nawave

Single Path to Optimum Performance

We invite you to find o
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We make our own cable
DynaCore® Technology
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L and our complete capabilities
™

We make our own connectors
standard and custom

We supply the highest
performance assemblies
DCto 65 GHz

1 website to see the most comprehensive line of high performance,
low loss bulk cable, connectors and cable assemblies.

Visitus atIMS 2013
June 2-7 Seattle « Booth #935 Dynawave « 135 Ward Hill Ave - PO Box 8224 - Haverhill, MA 01835




P Probuct HIGHLIGHTS

Power Amp

API Technologies Corp. expanded its Power Amplifier
line of products to include the latest in GaN technology
driven designs. This expanded line is specially intended
for use in electronic warfare, RCIED countermeasures,
and national security jammer applications where the use
of rugged and highly reliable power amplifier designs is
mission critical.

API Technologies Corp.
apitech.com

Test Solution

Agilent Technologies Inc. announced a wireless con-
nectivity test set and multiport adapter to help wireless
device manufacturers quickly and accurately test
802.11a/b/g/n/ac WLAN, Bluetooth® 1.0 to 4.0, and Global
Navigation Satellite Systems (GNSS) technologies. It sup-
ports multiple wireless connectivity formats: 802.11a/b/g/n/
ac WLAN, Bluetooth 1.0 to 4.0, and GNSS (GPS, Galileo,
GLONASS, etc.).

Agilent Technologies
agilent.com

Ceramic Notch Filter

NIC introduces a high performance Ceramic Notch
filter in the 900 MHz band. This band rejection filter is
suitable for applications ranging from commercial wire-
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less to military. Custom designs are available upon
request.

Networks International Corp.
nickc.com



PHASE STABLE THROUGH 70GHz

Rosenberger Rmor™ cables are designed for rugged
environments for indoor and outdoor applications. Each
shielded coaxial cable is protected with flexible, SPIRAL-
wound 304 Stainless Steel armor coated with extruded
Polyurethane. The connector ends are sealed and encapsu-
lated with a pressure injection-molded polymer strain relief.

DESCRIPTION

Rosenberger connectors, cable assembly, standard length 915mm
or 36 inches

GENERAL ELECTRICAL SPECIFICATIONS

Impedance: 50 +/-1 Ohms

Operating frequency: DC to 70 GHz

Return loss: 14 dB minimum up to 70 GHz
Cable insertion loss: 67 dB/ft @ 10.0 GHz

Velacity of propagation (%): 78 % nominal

Capacitance: 24.7 pf/ft. nominal

Shielding effectiveness: <-90dB

Dielectric withstand voltage: 1000 Vrms

Amplitude & phase stable: +/-.03dB & +/- 1° @10GHz

This combination of materials and technology provides
superior ruggedization, environmental resistance, RF
shielding effectiveness and stability under flexure and
vibration.

Additional connector interfaces and armor/cable
diameters are available on request.

MECHANICAL SPECIFICATION

Cable jacket & armor outer diameter: 092 inches nominal &
.250 inches nominal

Minimum bend radius: J5inches

Armor crush strength: 450 Ibs/in (min)
Connector retention: 225 bs.

Mating torque: 7-10 inch pounds

MATERIALS AND FINISHES

Armor type:

Connector environmental testing: -
1,106,107,204 & 213

Connector interface dimension: & 169-17 Per MIL-

Note: Cable assemblies also available with interfaces such as 1.85mm, 2.4mm, 2.92mm, SMA +, SMA, N.
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Example of typical 36 inches assembly up to 70 GHz

RFMW is the exclusive stocking distributor for Rosenberger’ Connectors and Cable Assemblies

RFMW, 188 Martinvale Lane, San Jose, CA 95119

Website: www.rfmw.com/Rosenberger

PH: 408.414.1450 or 877.367.7369  Email: sales@rfmw.com



P Probuct HIGHLIGHTS

USB Power Sensor w/Secure Cable

LadyBug Technologies announced a new secure con-
nector system for its USB Power Sensors. The connector
system is designed to meet customer requirements for
assured connectivity in a variety of testing environments.
In ATE systems, the connector is a perfect complement to
LadyBug’s patented No-Zero No-Cal capability. The
Sensor can remain hidden away from view with the
assurance that it will work reliably and will not become
disconnected if the cabling is disturbed. The secure cable
fits the full line of LadyBug Technologies USB Power
Sensors.

LadyBug Technologies
ladybug-tech.com

MILLIMETER WAVE
COAXIAL CONNECTORS

- &S F

]
=
=
=
c
=1
W
o
K
o
=
=
=
e
o=
o
=

MM-Wave Connectors

SV Microwave has released a new Catalog for its
Millimeter Wave connector series. SV’s line has the preci-
sion, quality and performance needed for the millimeter
wave spectrum through 67 GHz. Products include 2.92
mm, 2.4 mm and 1.85 mm.

SV Microwave
svmicro.com

White Paper: RF Switch Matrix Basics

RF and microwave switch matrix solutions play a key
role in a variety of test systems. SenarioTek designs and
configures signal routing solutions that are often unique
to a specific application. The company has identified some
basic steps that help facilitate the design process and
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ensure that the finished product meets the needs of the
test system. This white paper covers the most important
initial steps in the process.

SenarioTek
senariotek.com



Thin Film Build-to-Print

@® Your design, our factory

® Filters, Heatsinks, Standoffs,
Integrated Passive Components and
RC Networks

@® High K Dielectric to improve
performance and reduce size

Thin Film Filters,
Resonators and
Equalizers

® Small, lightweight and temperature
stable
@ Surface mountable

® New >40 GHz Surface Mounted Filters
for point-to-point backhaul

® GaN impedance matching circuits

Hi-Q Multi-Layer
Capacitors

® New Broadband Block 1111 case size
for high power wide band amplifiers

® New extreme leach resistant
terminations for harsh soldering
profiles

® New 0201 Opti-Caps - improved low
frequency

Hi-Q Single-Layer
Capacitors

@ Space qualified Hi-K dielectric

® Over 200 million life hour
failure

@® Wide range of mate
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P Probuct HIGHLIGHTS

Connector Video

San-tron, Inc. describes engineering parameters,
design and manufacturing challenges, and performance
characteristics of the 40 GHz S292 series of 2.92 mm con-
nectors and plugs in the video “An Introduction to San-
tron S292 Connectors.” Developed for RF/microwave
engineers designing components for demanding applica-
tions in the 40 GHz or K-band ranges, San-tron S292 40
GHz connectors offer VSWR of <1.18 through 40 GHz.

San-tron
santron.com

Equalizer

The VAEQ-1000+ is a 50Q voltage variable equalizer
built into a shielded case. (size of .394” x .394” x .150”).
This model offers excellent performance over a wide fre-
quency range of 50 to 1000 MHz with the variable slope
pro-viding great flexibility in a small package. The
VAEQ-1000+ is often used to compensate RF chain gain
flatness or cable loss versus frequency.
Mini-Circuits
minicircuits.com

P

Capacitors

Passive Plus has developed a series of broadband and
ultra-broadband capacitors, the 0402BB103, 0402BB104,
and 0201BB104, intended primarily for coupling RF sig-
nals or bypassing them to ground over extraordinarily
large RF bandwidths. Applications for which they are
intended require small, surface-mount (SMT) devices
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with low insertion losses and reflections across RF fre-
quencies extending from the tens of kHz to the tens of
GHz.

Passive Plus
passiveplus.com
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Components and Integrated Assemblies up to 140 GHz

Industries served - Avionics, Defense, Telecommunications, Space, Broadcasting, VSAT,
4GILTE, Medical, Homeland Security and more

For over two decades Renaissance Electronics Corporation (REC) has been servicing the RF, Microwave, and
Millimeter Wave community Creating Shared Value (CSV) for economic success. We have created policies
and practices that enhance the competitiveness of our business.

We are prepared to meet the needs and challenges of our customers through our four product groups that
service Military and Commercial applications. With over 350 years of combined higher level engineering
expertise, we can provide a wide range of products from individual standard components to custom
integrated sub-systems and systems.

Ferrite Product Group Base Station Product Group
(Telecommunication products)

Provides Receiver Multicouplers, High Power
Transmitter Combiners, Multiband Combiners,
Power Dividers, Power Combiners, Duplexers,
Triplexers, Couplers, LNAs, Rack Mount Systems,
60 GHz Wireless Radio Links, E-Band Wireless
Radio Links and more.

(Isolators and Circulators)

Provides Coaxial, Drop-in, Strip-line, Micro-strip,
Surface Mount and Waveguide configurations. We
specialize in broad bandwidth, miniature, magnetically
shielded, high power, low inter-modulation distortion
(IMD) and low insertion loss ferrite devices. Standard
product delivery is immediate (from stock) to six

weeks.
Millimeter Wave Product Group

Switch Product Group Provides ultra high speed data transmission
Provides  Electromechanical ~ Switches, Custom Radio Links, Wireless Video Distribution Systems
Broadband Digital Switches and Switch Matrices, with with HD capabilities, Power Amplifiers, Radar
high MTBF. Renaissance is the first in the industry to Solutions, Sensors, Detection and Imaging
produce a truly hermetic electromechanical space Systems, Transceivers, LNAs, PIN Switches, VCOs,
qualified SPDT switch. Gunn Oscillators, Multipliers, Combiners, Mixers,

Attenuators, FPGA and more.

Other General Information

e Our Vision - “To be the world’s preferred supplier of RF, Microwave and Millimeter Wave products.”

¢ Quality Standards - 1ISO 9001:2008 and AS9100:2009 certified, MIL-1-45208A, MIL-STD-883, MIL-DTL-28791,
MIL-STD-1285, ASTM E595, MIL-DTL-3928F, NHB 5300.4.

* Space Heritage - Involved in various space programs.

¢ Financial and Credit Status - High D&B rating (DUNS #78-1555-6600).

¢ Location - 12 Lancaster County Road, Harvard, MA 01451, USA.
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RENAISSANCE
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{

e . Corporate Product video
Renansance Decireaiis Corparaton
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Tel: 978-772-7774 Fax: 978-772-7775 Web: www.rec-usa.com / www.hxi.com




P Probuct HIGHLIGHTS

Capacitors

Vishay Intertechnology announced that its T16 series
of tantalum-cased wet tantalum capacitors with glass-to-
tantalum hermetic seals is now available in the A, B, C,
and D case codes. For avionics and aerospace applications,
the devices have been enhanced with improved vibration
(sine: 50 g; random: 27.7 g) capability. The capacitors pro-
vide all the advantages of the company’s SuperTan®
series devices while offering reverse voltage of 1.5 V at
+85 °C, thermal shock of 300 cycles, and high vibration
capability.

Vishay Intertechnology
vishay.com
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App Note

AWR’s new application note titled, Multisim/Ultiboard
for Low-Frequency Simulation and Layout’ details how to
complement Microwave Office® circuit design software
with National Instrument’s Multisim circuit simulation
software and Ultiboard printed circuit board (PCB) layout
software for a comprehensive design flow spanning from
DC to microwave frequencies.

AWR Corp.
awrcorp.com
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VvCO

Crystek’s CVCO33BE-6000-6000 VCO

(Voltage
Controlled Oscillator) operates at 6000 MHz with a con-
trol voltage range of 0.5V~4.5 V. This VCO features a
typical phase noise of -85 dBc/Hz @ 10KHz offset and has
excellent linearity. Output power is typically +5 dBm.
Engineered and manufactured in the USA, the model
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CVCO33BE-6000-6000 is packaged in the industry-stan-
dard 0.5-in. x 0.5-in. SMD package. Input voltage is 5V,
with a max. current consumption of 40 mA.

Crystek Corp.
crystek.com



P ProbucT HIGHLIGHTS

Capacitors

Vishay Intertechnology, Inc. introduced a new high-
performance metallized polypropylene film snubber
capacitor. Configurable for direct mounting on insulated
gate bipolar transistor (IGBT) modules, the Vishay
Roederstein MKP386M features a wide capacitance range
from 0.047 pF up to 10 pF, high-temperature operation to
+ 105 °C, and seven voltage ratings from 700 VDC to 2500
VDC and 420 VAC to 800 VAC.

Vishay Intertechnology
vishay.com

Power Amp

L-3 Electron Devices announced the introduction of its
50-watt NanoMPM® Ka-Band power amplifier, the
world’s smallest commercially available millimeter wave
module. At just 6.5 inches x 4 inches x 1 inch, the new
NanoMPM is designed for emerging Ka-Band global com-
munications systems used in smaller-scale satellite pro-
grams. It can also be reconfigured to operate over a
broader frequency range for compact electronic warfare
programs.

L-3 Electron Devices
L-3com.com

Capacitors

AVX Corp. introduced a new ultra-broadband capaci-
tor series. Designed to address DC blocking from 16KHz
to 40GHz, AVX’s new GXO03 Series Ultra-Broadband
Capacitors exhibit ultra-broadband performance,
extremely low insertion loss, excellent return loss, and
XT7R characteristics. Ideal applications for the GX03

Series include: semiconductor data communications,
receiver optical subassemblies, transimpedance amplifi-
ers, and test equipment.

AVX Corp.
avx.com
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RoHS models available,
consult factory.

12106840 MHz . 112+

Want a miniature surface mount, shielded plug-in, or custom design, challenge us with a phone call or email!
rugged coaxial voltage controlled oscillator with the right ~ We constantly design new models to meet new needs—
stuff for your project? Go to minicircuits.com! You'll find  so you'll get a quick response, fast turnaround times,
over 800 standard catalog models, always in stock. They’re  and all at a surprisingly low price. Give your competition
optimized to meet specific requirements, from narrow, real competition...specify a Mini-Circuits VCO!

broad, or octave bandwidths to linear tuning, low phase
noise, dual output, 5V PLL/synthesizer implementation,
or size, as small as 0.25 x 0.25 x 0.1”. Selection is a
snap, even with so many models to choose from! Just
enter your requirements, and our patented search
engine, Yoni2, searches actual test data to find the
models that meet your needs. And if you need a

All SMT components are glued,
as well as soldered, in place

Mini-Circuits...we’re redefining what VALUE is all about!
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[ Mini-Circuits
ISO 9001 1SO 14001 AS9100
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661
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+20 dBm Power Amb?ifiers with a choice of gain

GVA AMNPLIFIERS
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The GVA-62+ and -63+ add ultra-flat gain to our GVA lineup,
as low as +0.7 dB across the entire 100 MHz-6 GHz band!
All of our GVA models are extremely broadband, with a wide
dynamic range and the right gain to fit your application.
Based on high-performance InGaP HBT technology, these
patented amplifiers cover DC* to 7 GHz, with a gain
selection of 10, 15, 20 or 24 dB (at 1 GHz). They all provide
petter than +20 dBm typical output power, with typical IP3

*Low frequency cut-off determined by coupling cap,
except for GVA-62+ and GVA-63+ low cutoff at 10 MHz.

US patent 6,943,629
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performance as high as +41 dBm at 1 GHz. Supplied in
RoHS-compliant, SOT-89 housings, low-cost GVA amplifiers
feature excellent input/output return loss and high reverse
isolation. With built-in ESD protection, GVA amplifiers are
unconditionally stable and designed for a single 5V supply.
Just go to minicircuits.com for technical specifications,
performance data, export info, pricing, and everything you
need to choose your GVA today!

Mini-Circuits...we’re redefining what VALUE is all about!

[ Mini-Circuits’
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P Probuct HIGHLIGHTS

pHEMT

RFMW, Ltd. announced design and sales support for
TriQuint Semiconductor’s TGF2018, a discrete 180-Micron
pHEMT which operates from DC to 20 GHz. The TGF2018
is designed using TriQuint’s proven standard 0.25um
power pHEMT production process. This process features
advanced techniques to optimize microwave power and
efficiency at high drain bias operating conditions.

RFMW
rfmw.com

Amplifiers

MITEQ’s new TTA Series are high performance
Broadband Low Noise Amplifiers specially developed for
Electromagnetic (EMC) compliance testing. Complete
frequency coverage from 1 MHz to 40 GHz is possible
with three separate TTA amplifiers. They are enclosed in
a small [5.1” L x 3.5” W x 1.9” H] lightweight EMI/RFI
case and can be used easily in the EMC test setup. A
universal wall plug in power supply is included with each
TTA which operates from 50-60 Hz / 100-240 VAC.

MITEQ
mitegq.com

Cable Assemblies

AtlanTecRF introduced a comprehensive range of
fully flexible test cable assemblies particularly suited to
extensive test set-ups either in the laboratory or auto-
matic test equipment. Grey in color and only 0.168 inches
in diameter the standard connector types are SMA male
with the well-known and reliable anti-torque feature for
which AtlanTecRF assemblies are renowned. Frequency
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performance is to 26.5GHz and standard stock lengths
range from 2 to 60 inches with other connector options
available.

AtlanTecRF
atlantecrf.com



MS International Microwave Symposium
2013 IEEE 2-7 June 2013, Seattle, WA MTT-3

THERE ARE SO MANY WAYS
TO EXPERIENCE IMS!

ATTEND A WORKSHOP OR SHORT COURSE!

IMS Workshops and Short Courses offer practical, application-
oriented material to advance your career! Whether you’re a
seasoned professional, recent graduate, or student, IMS will
provide a variety of topics that appeal to academia and industry
alike. Hear the latest developments in R&D for emerging areas or
hone your skills in a specific microwave subject.

IMS brings together the largest concentration of top engineers
and scientists in the RF & Microwave Field. IMS2013 will also
be home to over 50 first time exhibitors! From the exhibition
floor, to a variety of social activities, IMS is THE place to network
with colleagues and companies both established and new.

VARY YOUR VIEWPOINT!

RF & Microwave technology is always on the cutting edge and
that comes with lots of varying opinions. Panel Sessions are a
great way to engage with colleagues on the forefront of these
hot topics. The open discussion format is perfect for sharing a
variety of viewpoints and getting the inside track on

future directions!

1] E (5} SHARE YOUR IMS STORY

COMPLETE CONFERENCE DETAILS ARE AVAILABLE AT:
HTTP://IMS2013.MTT.ORG &IEEE ™




P Probuct HIGHLIGHTS

User Interface

Comtech Xicom Technology, Inc., announced a Web-
based interface for the company’s LCD touch screen
amplifiers. The new graphical user interface (GUI) dis-
plays the identical images on a computer screen as that
shown on the amplifier’s LDC control panel, offering an
easy-to-use off-site interface for monitoring and control-
ling multiple amplifiers and switches.

Comtech Xicom Technology
xicomtech.com

Filter

LCR Electronics Inc. announced their FH Series
HEMP Power Line Filters, designed to meet or exceed the
requirements of MIL-STD-220 with 100dB attenuation
from 14kHz to 1GHz. Designed to meet the point-of-entry
requirements of MIL-STD-188-125-1 & MIL-
STD-188-125-2 for short and intermediate pulses, LCR’s
FH1960 HEMP filters also meet high insertion loss per-
formance for SCIF, TEMPEST and other applications.

LCR Electronics
Icr-inc.com

Interconnects

Samtec’s line of PowerStrip™ interconnects now
includes the EXTreme Ten60Power™ socket and terminal
system that delivers high current power performance of
up to 60A per power blade (1 blade powered at 75°C; 30°C
Temperature Rise) with a low 10 mm profile design for
enhanced system airflow. This system is an ideal solution
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for board-to-board power applications in industries such
as Networking, Telecommunications, Data communica-
tions, and Military/Aerospace.

Samtec
Samtec.com



HFE Interview: Sherry Hess

HFE: Statistics from
the Society of Women
Engineers show that
women are definitely in
the minority in the engi-
neering population, and
not increasing. What are
your  thoughts on
encouraging more
women to enter the field
of engineering?

Hess: With women
numbering about 43
percent of engineers in
the Asia Pacific region,
23 percent in Europe/
Middle East/Africa and
only 10 percent in the
USA—and the numbers are not growing—we women
have to find novel ways to stay connected to our brethren
who have already chosen RF and microwave as their
path, and work together to uncover ways to bring even
more females into the domain of engineering.

It is definitely a struggle to make engineering appear
more inspiring for either gender, but it cannot hurt for all
of us, as engineers, to stretch a little bit outside of our
comfort zone and talk about our profession. Our field of
RF and microwave literally brought us the wireless revo-
lution. This is an exciting field to be in, and we should be
more outspoken about the part we play in shaping future
products and technologies. In addition, I believe those of
us who are well established in the engineering world in
positions of authority need to work at both putting our-
selves out there as role models and also creating and
promoting opportunities for women that will encourage
them to choose engineering and aspire to high level posi-
tions.

When you took on the organization of the Women in
Microwaves reception at IMS in 2010 as your first step in
supporting the cause of increasing the numbers of women
in engineering, you were previously unaware of that event,
even though you had been prominent in the IMS confer-
ence for years. What steps have you taken to communicate
more closely with women in the microwave community?

The Women in Microwaves reception is a premier
event within the RF and microwave community’s biggest
gathering of the year—the International Microwave
Symposium (IMS). I was surprised to find when I took on
the WIM event that it was very poorly promoted and
therefore not well attended. I worked hard at creating
awareness of the event and spreading the word among
men and women alike about this unique opportunity to
network among colleagues from around the world. In the
two years I chaired the event (2010-2011), attendance
doubled and has continued to grow. We now have women

Sherry Hess, Vice President of Marketing,
AWR Corp.

from all facets of IMS, regardless of their registration
status, attend the event. The WIM group associated with
European Microwave Week has become much more
active, as well.

You have just been named to co-chair Women in
Engineering within the IEEE Microwave Theory &
Techniques Society (MTT-S) by the Membership and
Geographic Activities committee. How do you plan to
leverage this position to further raise awareness among
women of career opportunities in engineering?

I learned from my experience with WIM that we have
to be aggressive with our outreach in order to increase
awareness and fully promote the many benefits and
opportunities that the RF and microwave industry offers
women.

My theory is that in order to encourage more women
to become engineers we need to work towards creating
them through both a concerted communications program
to foster awareness and a focus on programs such as
grants, scholarships, educational gifts, free training,
design competitions, etc., that provide economical oppor-
tunities to further learning and experience in engineer-
ing. Hopefully if there are more opportunities to help
women jump-start a career in engineering, and they
understand from a younger age the excitement of our
field, more women will set their sights on engineering.

To this point, I participated last year in the Women in
Electronic Design panel at DAC (Design Automation
Conference). The theme of the panel was “the Mechanics
of Creativity.” In preparing to debate this topic, I realized
that engineering is a topic engineers don’t often talk
about. I think if we can find a way to communicate to
young people out there, especially women, how incredibly
creative engineering can be, and, additionally, provide
them with advantageous real-world experiences that can
impact their careers, we can encourage more to enter the
profession.

Additionally, this April (14-18th) I'll be attending
IEEE International Wireless Symposium (IWS) in China
and meeting with female engineers there. The dialogues
are beginning online and I'm quickly learning that the
ratio of female to male engineers in China is far healthier
than in the USA. I’d like to understand why that is and
bring any wisdom back to the USA, as well. I also plan to
get to EuMW in October and initiate a dialogue with our
European counterparts.

And, last but by no means least, my co-chair, Dr.
Rashuanda Henderson of the University of Texas at
Dallas, and I have a busy schedule planned for our two-
year tenure that includes not only speaking at major
microwave shows worldwide and meeting with fellow
women engineers at these gatherings, but various and
frequent local IEEE MTT-S chapter meetings throughout
the USA. These events should be a great starting point
for broadening awareness and fostering communication.

87



» ADVERTISER INDEX

Microwave Components....... 69

Mini-Circuits.......ocooviiiiins 2,3

who assumes no responsibility for errors or omissions.

Company Page Company
Advanced Switch Mini-CirCuits........cc.ccovvvvviineennn,
TechnoloYY ...vvvvvveiiiiiiiiiciis 7
echnolody O MIN-CITCUS oo
Aeroflex Inmet ..., 60
erofiexinme MIN-CIECUIS v ovvrvvrerssene

ACTNGICOMM e 2% MIN-CICUMS .o
AR RF/Microwave N
INSrUMENTTHON «....vcvvvveereeee. 37 MINFCICUIS v
AWR COMorrrrrrrererresssessssssssse 17 MIEU s
CDM EleCHONICS vvvvvvvoen 56 MO
COMNE oo 18 Nationdl Instruments
CONCTTP. oo 11 NICn
(i 51 NRPunnes
CTS Electronic PASSIVE PIUS...-vssvts v
Components.............occoee. 39,57 plunar Monolithics
C.W. Swift & Associates.......... Cc2 INAUSTIES oo
C.W. Swift/SRI Pulsar Microwave
Connhector GUYe ..o 47 Renaissunce Electronics
DAMUSKOS.......vvvviiiiiiiiiiiciine 67 RF BUY vovvreeeeteeeeeeeenneeer e
Deltu Electronics ........coevveenn. 61 REMW oo
Dielectric Labordatories............ 77 Royers COMPrrnrnrmrieseieroneien
DYNUWOVE. oo 73 SAGE Millimeter ..........ccconurene.
Emerson Network SULEIINK. .o
POWET ..., 33,C4

Sector Microwuave
GT MICrOWAVE .......coovveeiiiinenns 62

SGMC Microwave
HeroteK.......ooviiiiiiiiic, 14

SIgNUICOre ..o,
IMS 2073, 85

State of the Art..oooiiin,
IW Microwave..........c..coeevveenn, 65

SV Microwave...........ccceceivneenns
JFW INAUSTHES. ..o, 54

Times Microwave Systems
Luff Resedrch ...........ccceve. 66,67

TRU COrPrviiiiiiiiiiiiiieeieie
MDL.ooviiiiiiceicer e 29

VIAURF L.
MECA Electronics..........c......... 19

Wentey Microwave Corp
Micro Laumbda Wireless............. 9

Wenhzel Associutes

WIlMUNCO ...

The ad index is provided as an additional service by the publisher,

B FinD Our ApverTisers’ WEB SiTes usiINg HFELINK™
1. Go to our compuny information Web site:
www.HFelLink.com, or

reminder on the home puge

of our recent issues
4. Find the compuny you want ... and just click!

2. From www.highfrequencyelectronics.com, click on the HFeLink

3. Compunies in our current issue are listed, or you cun choose one

5. Or ... view our Online Edition and simply click on any ad!

HIGH FREQUENCY

PUBLISHER
Scott Spencer
Tel: 603-472-8261
Fax: 603-471-0716
scott@highfrequencyelectronics.com

ADVERTISING SALES — EAST
Gary Rhodes
Vice President, Sales
Tel: 631-274-9530
Fax: 631-667-2871
grhodes@highfrequencyelectronics.com

ADVERTISING SALES — WEST
Tim Burkhard
Associate Publisher
Tel: 707-544-9977
Fax: 707-544-9375
tim@highfrequencyelectronics.com

ADVERTISING SALES—WEST—NEW ACCOUNTS
Jeff Victor
Tel: 224-436-8044
Fax: 509-472-1888
jeff@highfrequencyelectronics.com

ADVERTISING SALES — CENTRAL
Keith Neighbour
Tel: 773-275-4020
Fax: 773-275-3438
keith@highfrequencyelectronics.com

PRODUCT SHOWCASE
Joanne Frangides
Tel: 201-666-6698
Fax: 201-666-6698
joanne@highfrequencyelectronics.com

U.K AND EUROPE
Sam Baird
Tel: +44 1883 715 697
Fax: +44 1883 715 697
sam@highfrequencyelectronics.com

U.K AND EUROPE
Zena Coupé
Tel: +44 1923 852 537
Fax: +44 1923 852 261
zena@highfrequencyelectronics.com

High Frequency Electronics (USPS 024-316) is published monthly by Summit Technical Mediu, LLC, 3 Hawk Dr., Bedford, NH 03110.

Vol. 12 No. 5 Muy 2013. Periodiculs Postage Puid ut Munhchester, NH und at additional mailing offices.

POSTMASTER: Send uddress corrections to High Frequency Electronics, PO Box 10621, Bedford, NH 03110-0621.

Subscriptions ure free to yudlified technicul und muhugement personnel involved in the desigh, munufacture und distribution of electronic eyuip-
ment and systems at high frequencies. Copyright © 2013 Summit Technicul Mediu, LLC

88 High Frequency Electronics




The choice is clear
for all your RF needs.

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

www.molex.com/product/rf.html

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.

Get info at www.HFelink.com

molex

one company > a world of innovation




A5
i

4
s ¥
5
e
&
0
a
3

L4
5]
&
o
)
=
&

]

VDD &L
o '-\‘l_‘,'-_l.!.r';!:.-_‘;. o &

Get Connected...

4

§

EMERSON.

Network Power

EmersonConnectivity.com
Toll free: 800-247-8256

Connectivity Solutions

Join us at IMS Booth #1615

Washington State Convention & Trade Center
June 4-6, 2013




