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C.W. SWIFT & Associates, Inc.

C.W. Swift & Associates distributes our extensive inventory of
Midwest Microwave’s quality products ... OFF THE SHELF!
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Midwest Microwave Components are In Stock — Call Today for a Quote!

C.W. SWIFT & Associates, Inc.

15216 Burbank Blvd.
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Fax: 818-989-4784
sales @cwswift.com
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POWER
SPLITTERS/
COMBINERS

noW' 2 kHz 1018 GHZ .s100:79°

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, and surface-mount housings for 50 and 75 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.
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.

So why wait? Take a look at minicircuits.com today!

— O RoHS Compliant
Product availability is listed on our website.

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

- - - - ®
[JMini-Circuits
ISO 9001 SO 14001 AS9100
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661

—56
@ilz The Design Engineers Search Engine finds the model you need, Instantly < For detailed performance specs & shopping online see minicirﬁuiis.cw

IF/RF MICROWAVE COMPONENTS 248 e H



General Purpose
Test Cable Assemblies

* Matched performance to 18 GHz

* Repeatable, stable performance
Low insertion loss and VSWR
100% RF tested
MIL-STD-348 test interfaces
Stainless steel connectors
Excellent cable-connector retention

|deally suited for production
test stations and engineering labs

CELEBRATING 60 YEARS

TRU Corporation | Peabody, MA 01960 USA
1800 262-9878 (1800 COAX-TRU) | 978 532-0775

=

TRUtest Series

Proven performance
and reliability

TRUtest™ Series cable assemblies combine MIL-standard test-grade
interfaces with flexible and durable cable construction to provide
repeatable, reliable performance and long service life.

AVAILABLE NOW FOR QUICK DELIVERY

Part Number Description Cable
Length

TRU-16002-03 TRUtest 18- SMA straight plug to SMA straight plug 36in (915 mm)
TRU-16003-03 TRUtest 18- N straight plug to N straight plug 36 in (915 mm)
TRU-16001-03 TRUtest 18-3.5 mm straight plug to 3.5 mm straight plug 36in (915 mm)

To learn more about our TRUtest™ Series of test cables and
precision adapters, visit our website: trucorporation.com

TRU,

To request TRUtest™ literature: marketing@trucorporation.com

trucorporation.com

©2012 TRU Corporation

EXPERIENCE. TRU INNOVATION.
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EDITORIAL

Getting Connected
in 2012

Scott L. Spencer
Publisher

as High Frequency Electronics magazine. Of the

numerous topics we cover during a 12-month edito-

rial cycle none is more popular than cables and connec-

' tors. This may be the case because most engineers must

familiarize themselves with the nomenclature and per-

y formance characteristics of not only the numerous types

of transmission lines available, but also with the host of
connector families available.

In the 1980s I worked for Omni Spectra, a leading
supplier of a variety of products including SMA connectors. We didn’t call
them SMAs; instead they were referred to as OSMs -- Omni Spectra
Miniatures. Omni Spectra engineers knew that by not just meeting -- but
exceeding -- the requirements of prevailing Mil-Spec, Mil-C-39012, the OSM
would outperform the generic SMA every time. So, by design and via strict
controls on machining and assembly operations, Omni Spectra was able to
produce a superior connector that users preferred. By holding positions of
the center conductor and dielectric in a tight tolerance position with respect
to the connector reference plane, performance was improved to behave more
like a continuous transmission line. Tighter manufacturing tolerances could
sometimes lead to poor yields and delivery slippages, but these problems
were soon overcome. The OSM brand name was synonymous with quality.
Component designers knew that input and output VSWR requirements
were more likely to be met with an OSM. Savvy system-level integrators
knew that solid transmission line interconnects served to cut tuning time
and rework costs.

January 2012 marks the beginning of our 10th year

The Connector Kings

If such statistics are even kept, it is likely that no one man ever pur-
chased more microwave connectors than Mike Peacock. Mike recently
retired from Raytheon in Goleta, Calif. He began purchasing connectors for
Raytheon in 1962. Legendary Southern California microwave distributor
C.W. “Chuck” Swift was the Omni Spectra distributor in California for much
of Mike’s career. Raytheon Goleta used boatloads of OSMs on phase-matched
cables made from .141 semi rigid cable for use on their Surface Navy
Electronic Warfare suites. The systems used large beam-forming lenses
driven by miniature TWTs and semi-rigid cable was everywhere. All of it
terminated with OSMs.

Chuck pilots a Beechcraft Bonanza that he purchased at the height of
Omni Spectra’s business success. The vanity tail numbers on the plane read
“201 Whiskey Charlie.” In what may be pure coincidence, 201 was the part



number Omni Spectra assigned to
its largest selling connector--the
OSM that terminates .141 semi-rig-
id.

Today there are numerous sup-
pliers of precision SMA connectors
and, to a large degree, they are a
price-driven commodity. On the
development front, smaller line
sizes, more use of air dielectrics,
improvements in cable performance,
better durability, blind mating con-
siderations, and color coding stan-
dards are the trends.

2012 Outlook

Many analysts believe that glob-
al GDP growth will slow in 2012 to
around 3.2% with modest improve-
ments in 2013. The U.S. could see
domestic GDP grow as slow as 2% in
2012. There has been dialogue from
Washington that the Super
Committee impasse may trigger
massive spending cuts to our defense
programs. The Secretary of Defense
recently warned that cutting $1 tril-
lion from the nation’s defense spend-
ing over the next 10 years would gut
almost every high-priority program.
The F-35 Joint Strike Fighter, the
Air Force’s next generation bomber
program, the Navy’s SSBN-X sub-
marine replacement program, the
Navy’s next generation Littoral
Combat Ship, new satellite, surveil-
lance and reconnaissance systems
-- all could be affected. This would
have a significant adverse impact on
suppliers heavily invested in those
programs and to their subcontrac-
tors and vendors. Another concern
for 2012 is possible fallout from the
unresolved European sovereign
debt crisis which has the potential
to put a heavy burden on the global
financial system, slowing the growth
of emerging economies.

On the other hand, the end of
2011 saw almost every major indica-
tor of economic health moving in the
right direction. The DJIA ended the
year well above 12,000. Let’s say
Europe starts to stabilize and fast-

growing places like China, India,
Indonesia, Brazil and Russia con-
tinue to grow at a faster pace than
the U.S. If that scenario plays out
and Washington comes up with a
plan that addresses deficit reduc-
tion while continuing to invest in
vital defense programs like the F-35,
then economic opportunity will grow

not only for this industry but also
for the larger economy as a whole.

Upcoming

Don’t forget DesignCon 2012. This
year it is being held at the Santa
Clara, Calif., Convention Center
from January 30 through February
2, and is billed as the event “Where
Chipheads Connect.” EId

N

Teledyne Microwave
High frequency components
and integrated solutions

sub-systems and systems
for the defence and homeland
security markets

MICROWAVE SOLUTIONS

Teledyne MEC
Design, development and
manufacture of broadband

RF and microwave components
and integrated subassemblies

The solution is here

Six industry-leading Teledyne providers have joined forces
to offer the most comprehensive family of Microwave and RF solutions

Teledyne Microwave Solutions

Teledyne Defence Limited
EW, radar and communications
solutions including receivers,

to 50 GHz metal-ceramic traveling wave SIFM, SDLVA, channelisers,
tubes (TWTs) to 50 GHz 1kW converters, local oscillators,
Teledyne Labtech CW/10 kW pulse switched multiplexers, and filters
RF and Microwave components,
integrated assemblies, Teledyne Cougar Teledyne KW

Filters, multiplexers, diplexers,
solid state switches and switch

to 40 GHz filters to 40 GHz

408-522-3838 o Fax 408-522-3839

www.teledyne-cougar.com TELEDVNE

ENABLED

email: cougar@teledyne.com

Get info at www.HFelink.com




CONFERENCES

January 15 - 18, 2012
IEEE Radio and Wireless Symposium

12th Topical Meeting on Silicon Monolithic Integrated
Circuits in RF Systems (SiRF)

2012 IEEE Topical Conference on Biomedical Wireless
Technologies, Networks, and Sensing Systems
(BioWireleSS)

2012 IEEE Topical Conference on Wireless Sensors and
Sensor Networks (WiSNET)

2012 Topical Conference on Power Amplifiers for
Wireless and Radio Applications (PAWR)

Santa Clara, Calif.

Information: http:/www.radiowirelessweek.org

February 6 - 8, 2012
Military Radar Summit
Washington, D. C.
Information: militaryradarsummit.com

March 5 -7, 1012

IEEE International Workshop on Antenna Technology:

Small Antennas and Unconventional Applications
Tucson, Ariz.

Information: http://www.cccmeetings.com/iwat2012.
pdf

March 12 - 13, 2012

CS Europe
Frankfurt, Germany
Information: http:/cseurope.net

April 1 -4, 2012
IEEE Wireless Communications and Networking
Conference

Paris, France

Information: http://www.ieee-wenc.org/2012

April 3 - 5, 2012
Microwave & RF
Paris, France
Information: http://www.microwave-rf.com/?lang=EN

April 3 - 5, 2012
Forum Radiocoms
Paris, France
Information: http://www.microwave-rf.com/

April 10 - 14, 2012
28th International Review of Progress in Applied
Computational Electromagnetics

Columbus, Ohio

Information: http://aces.ee.olemiss.edu
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MEETINGS & EVENTS

June 17 - 22, 2012

IMS 2012
Montreal, Canada
Information: http/ims2012.org

August 6 - 9, 2012
NIWeek 2012
Austin, Tex.
Information: http:/www.niweek/

SHORT COURSES

Besser Associates
Tel: 650-949-3300
Fax: 650-949-4400
Email: info@besserassociates.com
hitp://besserassociates.com
Online resources: bessernet.com
EMC/Shielding/Grounding Techniques for Chip & PCB
Layout
January 23 — 27, 2012, Web Classroom, WebEx
Applied RF Techniques I
February 27 — March 2, 2012, San Diego, Calif.
Understanding DSP
February 27 — 29, 2012, San Diego, Calif.
Frequency Synthesis and Phase-Locked Loop Design
February 27 — 29, 2012, San Diego, Calif.
Applied Design of RF/Wireless Products and Systems
February 27 — 29, 2012, San Diego, Calif:
Wireless LANs
February 27 — 29, 2012, San Diego, Calif:
Digital Predistortion Techniques for RF Power Amplifier
Systems
March 1 -2, 2012, San Diego, Calif:
GaN Power Amplifier Design
March 12 - 16, 2012, Web Classroom, WebEx
RF and High Speed PC Board Design Fundamentals
March 19 - 21, 2012, San Jose, Calif:
Transceiver and Systems Design for Digital
Communications
March 19 - 21, 2012, San Jose, Calif.
Practical Digital Wireless Signals — Measurements and
Characteristics
March 19 — 23, 2012, San Jose, Calif:
LTE & LTE-Advanced: A Comprehensive Overview
March 19 - 21, 2012, San Jose, Calif:
RF Measurements: Principles & Demonstration
April 23 - 27, 2012, San Jose, Calif.
CMOS RF Design
April 23 - 25, 2012, San Jose, Calif.
Modern Digital Modulation Techniques
May 21 - 25, 2012, Burlington, Mass.
Antennas & Propagation for Wireless Communications
May 21 - 23, 2012, Burlington, Mass.
Radio System Design — Theory and Practice
May 21 - 25, 2012, Burlington, Mass.
Applied Analog/Mixed-Signal Measurements
May 21 - 25, 2012, Burlington, Mass.
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SPDT & DPDT

RLC has the standard and custom
design solutions vou’re looking for.

RLC Electronics’ electromechanical waveguide switches offer a compact design utilizing a proprietary
non-contacting actuator mechanism that requires low current. Precision machined parts insure

optimum electrical performance over the entire waveguide band.

B Frequencies from 7.05 to B Standard Waveguide Sizes B Low VSWR
40 GHz
B Switching Times As Fast H 5, 12 or 28v DC Coil
B Failsafe, Latching, Manual As 25 Milliseconds
Override or Manual B Environmentally Conforms
B High Isolation to MIL-DTL-3928

B Indicator and TTL Options
B Low Insertion Loss

For more detailed information on SPDT & DPDT Waveguide Switches, visit our web site.

RLC ELECTRONICS, INC.
83 Radio Circle, Mount Kisco, New York 10549 e Tel: 914.241.1334 ¢ Fax: 914.241.1753
E-mail: sales@ricelectronics.com ¢ www.ricelectronics.com r—
ISO 9001:2000 CERTIFIED VISA @
RLC is your complete microwave component source...
Switches, Filters, Power Dividers, Terminations, Attenuators, DC Blocks, Bias Tees & Detectors.

Get info at www.HFelink.com



MEETINGS & EVENTS
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Power Conversion & Regulation Circuits for VLSI
Systems

May 22 - 25, 2012, Burlington, Mass.
Wireless/Computer Network Security

May 23 - 25, 2012, Burlington, Mass.
RF Fundamentals

June 25 - 29, 2012, Web Classroom, WebEx

CoOMPANY-SPONSORED
TRAINING & ToOLS

National Instruments
LabVIEW Core 1

Online

http:/ | sine.ni.com/tacs/app/fp/plap/ov/pg/1/
LabVIEW Core 2

Online

http:/ | sine.ni.com/tacs/app/fp/p/ap/ov/pg/1/
Object-Oriented Design and Programming in LabVIEW

Online

http:/ | sine.ni.com/tacs/app/fp/plap/ov/pg/1/

Agilent Technologies

Introduction to Agilent VEE Pro
February 14 — 17, 2012, Las Vegas, Nev.
http://www.home.agilent.com/agilent/eventDetail.
jspx?cc=US&lc=eng&ckey=701878-14&nid=-
34787.0.00&1d=701878-14

RF and Microwave Fundamentals
February 14 — 17, 2012, Las Vegas, Nev.
http://www.home.agilent.com/agilent/eventDetail.
jspx?ce=US&lc=eng&ckey=701878-14&nid=-
34787.0.00&1d=701878-14

Advanced Agilent VEE Pro
June 19 — 22, 2012, Las Vegas, Nev.
http://www.home.agilent.com/agilent/eventDetail.
jspx?ce=US&lc=eng&ckey=701878-14&nid=-
34787.0.00&1d=701878-14

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

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/

High Frequency Electronics

CALL FOR PAPERS

2012 IEEE 13th Annual Wireless and Microwave
Technology Conference (WAMICON)
April 16 - 17, 2012, Cocoa Beach, Fla.
Abstract Deadline: January 9, 2012
Final Paper Deadline: February 13, 2012
http://ieee.org/web/callforpapers

2012 IEEE International Conference on Wireless

Information Technology and Systems (ICWITS)
July 29 — August 3, 2012, Honolulu, Hawaii
Abstract Deadline: April 1, 2012
http://ieee.org/web/callforpapers

2012 Workshop on Integrated Nonlinear Microwave
and Millimetre ~-Wave Circuits
September 3 — 4, 2012, Dublin, Ireland
Abstract Deadline: May 4, 2012
Final Paper Deadline: August 3, 2012
http://ieee.org/web/callforpapers

2012 IEEE International Conference on Ulira-Wideband
(ICUWB2012)
September 17 — 20, 2012, Syracuse, N.Y.
Abstract Deadline: March 9, 2012
Final Paper Deadline: June 15, 2012
http://ieee.org/web/callforpapers

2012 37th International Conference on Infrared,
Millimeter, and Terahertz Waves
September 23 — 28, 2012, Wollongong, NSW, Australia
Abstract Deadline: April 20, 2012
Final Paper Deadline: July 6, 2012
http://ieee.org/web/callforpapers

2012 IEEE 21st Conference on Electrical Performance
of Electronic Packaging and Systems
October 21 — 24, 2012, Tempe, Ariz.
Abstract Deadline: July 1, 2012
Final Paper Deadline: July 8, 2012
http://ieee.org/web/callforpapers



Why Coilcratt
wirewound

chip inductors are
your #1 choice

> &
‘Qa't

Higher Q Compared to non-wirewounds, our chip
inductors usually have Qs that are 50 to 150% higher.

Lower DCR Put up to 3 times more current through
our chip inductors thanks to their low DC resistance. |

Higher SRF The solenoid winding of our inductors
gives them a much higher SRF than multilayer parts.

Tighter tolerance Precision manufacturing lets us
consistently make parts with +2% inductance toler-
ance. Many popular values also come in +1%.

Better support With our engineer-friendly web site,
interactive design tools and generous free samples,
Coilcraft is just plain easier to do business with.

Visit www.coilcraft.com for information on all our
high performance wirewound inductors.

& coilaaftdirect com / 0
® @ Nom

in order. Next day delivery. 5

WWW.COILCRAFT.COM



IN THE NEWS
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Business News

Analog Devices Inc. was named one of the world’s
most innovative companies, according to the Thomson
Reuters 2011 Top 100 Global Innovator SM pro-
gram. The program analyzes patent data and related
metrics in a proprietary methodology to identify the
organizations that lead the world in innovation activ-
ity. Analog Devices was one of 14 semiconductor and
electronic component manufacturers named to the
top 100, and the only analog company on the list of
global innovators. “Analog Devices was built on the
strength of our ability to differentiate our products,
our signal processing technology and our approach to
design collaboration and customer support. This is how
we define innovation at ADI,” said Robert McAdam,
vice president, Core Products and Technologies Group,
Analog Devices. The Thomson Reuters 2011 Top Global
innovators program evaluates innovation performance
according to companies that invent on a significant
scale, work on developments that are acknowledged
as innovative by others around the world, and whose
inventions are globally protected due to their impor-
tance. The program’s methodology is based on four
principle criteria: patent approval success rate, global
reach of patent portfolio, patent influence in literature
citations and overall patent volume.

Micronetics, Inc. announced that it has been award-
ed an initial production order valued at approximately
$2.4 million from a leading precision antenna system
manufacturer for the supply of high performance
microwave subsystems. Each subsystem, which con-
sists of a transceiver, on board computer, power supply,
and a high power amplifier (HPA), will help satisfy
the demanding need for a reliable, high-speed broad-
band satellite based connection into commercial and
military aircraft for a broad range of uses. Hardware
deliveries are targeted to commence in this fiscal
year with a 6-month period of performance. David
Robbins, Micronetics’ CEO stated, “We are happy to
have secured this initial contract. This product and
design win reflects our latest in engineering expertise
and we are optimistic that demand for this product will
contribute to our growth. We targeted airborne high
speed data links based on the strength and diversity of
commercial and military applications, consistent with
our strategy to leverage our strong technology capabili-
ties and breadth of product offerings across multiple
end markets.”

STMicroelectronics has been recognized as among
the world’s four best semiconductor companies in
design, according to a report from Gary Smith EDA,
a provider of market intelligence and advisory services

High Frequency Electronics

for the global Electronic Design Automation (EDA),
Electronic System Level (ESL) design, and related
technology markets. In the report, founder and Chief
Analyst Gary Smith, highlights ST’s leadership in
Electronic System Level (ESL) design, the depth of
its expertise, and the contribution of its Computer-
Aided Design (CAD) group. “ST has pioneered many
of the tools and design methodologies presently used
today. The design industry owes them their thanks
for ST’s design group’s leadership in developing the
ESL (Electronic System Level) methodology, said Gary
Smith. Philippe Magarshack, Group Vice President
of STMicroelectronics’ Central CAD & Design Solutions
Division, said, “Mr. Smith has extensive experience in
assessing chip-design businesses, and his opinions are
valued and recognized throughout the global semicon-
ductor industry. The report findings further highlight
ST’s focus on design, which is a key source to providing
our customers competitive advantage, and underpin
ST’s commitment to merging first-rate skills and facili-
ties to deliver products with superior characteristics
for our customers.”

RF Micro Devices, Inc. announced that Huawei
Technologies Corp., Ltd., a leading global informa-
tion and communications technology (ICT) solutions
provider, has honored RFMD with Huawei’s 2011 “Best
Supplier Award.” The prestigious award was accepted
by RFMD’s president and CEO, Bob Bruggeworth,
at an awards ceremony held earlier today in Shenzhen,
China. Mr. Bruggeworth commented following the cer-
emony, “It is a distinct honor to receive this award from
Huawei in recognition of RFMD’s commitment to excel-
lence in on-time product delivery, local customer sup-
port, and product and technology leadership. RFMD
is proud to support Huawei across multiple prod-
uct applications, including cellular handsets, smart-
phones, wireless infrastructure, and point-to-point
cellular backhaul.” Anders Karlborg, Vice President
of Huawei Supply Chain Management, said, “RFMD
is a strategic partner to Huawei whose dedication to
customer service and support contribute directly to our
success, especially in the areas of technology develop-
ment and performance, field applications support, and
product delivery.”

Technology News

u-blox, the Swiss positioning and wireless chip and
module company, and Rohde & Schwarz (R&S),
a leading supplier of test and measurement equip-
ment, have successfully concluded a simulation of the
Russian GLONASS satellite navigation system.
The test, carried out with the R&S SMBV100A vec-



RF-to-Bits

Direct Conversion IF-Sampling

Complete pModule® Receivers Simplify Radio Design

The LTM®9004 (Direct Conversion) and LTM9005 (IF-Sampling) pModule receivers offer unprecedented integration for
smaller, low power designs and dramatically faster time-to-market. Integrating the RF, signal filtering, gain stages and
high-speed ADCs, these receivers eliminate time-consuming design, layout and component sourcing associated with high-
performance communication systems. With no performance compromise, they enable dense, multichannel macrocells or
compact remote radio heads.

LTN3004 Demo Board V Info & Free Samples

e Fully Integrated RF-to-Digital Receivers : www.linear.com/9004
¢ 14-Bit, 125Msps Low Power ADC 1-800-4-LINEAR

e Direct Conversion Architecture (LTM9004)
- 800MHz to 2.7GHz RF Input Range

- 1/Q Demodulation & Dual ADC Free Wireless
- 5V & 3V Supplies, 1.8W Total :"ﬁ.r‘::ﬁ':

.

o IF-Sampling Architecture (LTM9005)
- 400MHz to 3.8GHz RF Input Range
- 20MHz SAW Filter, 140MHz IF
- S'SV Supply’ 1.3W TOtal A7, LT, LTC, LTM, Linear Technology, the Linear logo and uModule
are registered trademarks of Linear Technology Corporation. All

° 22mm X 1 5mm LGA Package other trademarks are the property of their respective owners.

www. linear.com/wireless
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IN THE NEWS

tor signal generator and its GNSS simulation options,
verified the u-blox proof-of-concept and the compatibil-
ity of u-blox receiver technology with the GLONASS
transmission protocol. The GLONASS satellite system
is Russia’s answer to the US NAVSTAR GPS satel-
lite positioning system. It will provide a high-accuracy
positioning system with global coverage once com-
pleted. GLONASS will also be used in hybrid receivers
around the world in conjunction with GPS to ensure
improved coverage especially in dense cities and thus
improve the location accuracy. “Our close cooperation
with Rohde & Schwarz has proven to be a valuable and
strategic asset, allowing us to develop advanced satel-
lite receiver technology well before the actual satellites
are available” said said Thomas Nigg, VP Product
Marketing at u-blox. “u-blox, with its depth of expertise
in GNSS technologies, has helped us to validate our
satellite simulator technology,” said Andreas Pauly,
Head of R&D Signal Generators Baseband at Rohde &
Schwarz. “Now we have enhanced our cutting-edge test
equipment for GLONASS that simulates the protocol
and physical layer.”

People in the News

Texas Instruments Incorporated announced the elec-
tion of three of its engineers to IEEE Fellow, a
distinction reserved for select IEEE members whose
extraordinary accomplishments are deemed fitting
of this prestigious honor. TI’s Ajith Amerasekera,
director of Kilby Labs, Ahmad Bahai, Analog Chief
Technology Officer, and Luigi Colombo, TI Fellow in
the External Development and Manufacturing (EDM)
group, received the IEEE’s highest level of membership
for their innovative contributions in the semiconduc-
tor industry. They join 19 other TI engineers who hold
the prestigious title of IEEE Fellow. “Innovation is
the foundation upon which TI’s 80-plus year history
is built,” said Rich Templeton, chairman, president
and CEO of Texas Instruments. “The election to IEEE
Fellow is an extraordinary accomplishment, recogniz-
ing those who have driven significant innovations
impacting our industry and the world we live in. We're
fortunate to have some of the brightest minds work-
ing at TL.” The IEEE Grade of Fellow is conferred by
the IEEE Board of Directors upon a person with an
outstanding record of accomplishments in any of the
IEEE fields of interest. The total number selected in
any one year cannot exceed one-tenth of one- percent
of the total voting membership. IEEE Fellow is the
highest grade of membership and is recognized by
the technical community as a prestigious honor and
an important career achievement. Three hundred and
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twenty-one individuals have been elevated to IEEE
Fellow for 2011.

Giga-tronics announced that Robert Waldeck has
been named Vice President of Business Development
for Switching Solutions. Mr. Waldeck has held positions
as a Sales Representative and in Sales Management in
the T&M instrument industry during
the past 15 years and prior to that
worked in the Defense and Space
industry. Mr. Waldeck spent over 16
years developing Automated Test
Equipment for various branches of
the Armed Forces at a prominent Defense contractor.
He holds a BSEE from NY Institute of Technology and
an MBA from CW Post, Long Island University. “With
the addition of Bob, Giga-tronics significantly strength-
ens its business of delivering high performance RF and
Microwave signal switching solutions to its customers,”
said Malcolm Levy, Executive VP of Sales.

A new exhibit at the Computer History Museum in
Mountain View, Calif., features work and artifacts
from the life of Jim Williams, a towering figure
in the world of engineering and one of the world’s
best analog circuit designers. A longtime employee of
Linear Technology, Mr. Williams passed away in
June 2011. According to the Museum, “The practice
of designing analog circuits and systems is as much
art as science. Real world signals vary continuously
and can be complex and sometimes unpredictable.
Analog engineers must combine technical knowledge
with a great deal of experience and intuition in order
to harness them. Analog designers often work under
a master engineer, such as Jim Williams, for many
years to learn the secrets of good analog design. This
long apprenticeship gives them a special status among
other engineers who consider analog design to be a
mysterious process. Williams himself did not consider
it a mystery.” Information: computerhistory.org/high-
lights/analoglife/.
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Flexible Digital Outputs: CMOS, DDR CMOS, DDR LVDS, Serial LVDS

Our lowest power 16-bit, 25Msps to 125Msps single and dual ADC families offer a choice of full-rate CMOS, DDR
CMOS/LVDS or serial LVDS digital outputs with programmable timing, programmable LVDS current and optional LVDS
termination. The ADCs feature Linear’s digital output randomizer for reducing digital feedback. Designers can benefit
from the choice of flexible interfaces to minimize pin count and ease routing to FPGAs.

V Info & Free Samples

¢ 16-bit, 25Msps-125Msps ADCs 1-800-4-LINEAR
¢ 76.8dB SNR, 90dB SFDR

LTC*2185 2-Tone FFT,
fiy = 70MHz and 69MHz

¢ Single 1.8V Supply

* Flexible Digital Interfaces:
- LTC2185/LTC2165: DDR LVDS,
DDR CMOS or CMOS Outputs
- LTC2195: Serial LVDS

¢ Selectable Input Ranges: 1Vp_p to 2Vp_p
¢ 550MHz Full-Power Bandwidth S/H

¢ Optional Data Output Randomizer

¢ Optional Clock Duty Cycle Stabilizer

¢ Shutdown & Standby Modes

* Serial SPI Port for Configuration
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For our complete
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Test and Measurement

USB Power Sensors

Tektronix, Inc., introduced a fami-
ly of compact RF and microwave
power sensors/meters that feature
the industry’s fastest measure-
ment speed, cover a wide frequen-
cy range, and provide extensive
power measurements from basic
average power to pulse profiling.
The Tektronix PSM RF Power
Meter Series come fully calibrated
over their entire operating tem-
perature range, eliminating the
need for sensor zeroing and meter
reference calibration. The new
PSM3000, PSM4000, and
PSM5000 Series are compact USB
power sensors/meters that can be
used for a broad range of CW and
pulse modulation measurements
depending on the model selected.
They are delivered with Microsoft
Windows-based power meter appli-
cation software for controlling the
meter, displaying readings and
recording data. This combination
provides a complete test solution,
eliminating the need for a separate

Extremely Low Cost
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DC/RFMicrowave Test
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meter mainframe. PSM Series
power sensors feature the indus-
try’s fastest measurement speed,
rated at 2000 readings per second.
They are highly versatile thanks
to a wide dynamic range (—60 dBm
to +20 dBm) and frequencies rang-
ing from 10 MHz up to 26.5 GHz.

Tektronix, Inc.
tektronix.com
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2G/3G/3.5G Test Set
Agilent Technologies Inc.
announced the new E5515E 8960
Series 10 wireless communications
test set, designed for R&D engi-
neers who need to stress their
2G/3G/3.5G designs at the maxi-
mum data rates. The E5515E, an
enhancement to the industry-pre-
ferred 8960 wireless test set, is
equipped with dual downlink
paths, a more powerful processor
and other significant hardware
improvements. It includes
advanced features such as sus-
tained 42-Mb/sec DCHSDPA
throughput and extensive hando-
vers between 2G/3G and LTE, for
comprehensive 2G/3G/3.5G/LTE
testing together with the Agilent
PXT E6621A wireless communica-

ProbePoint™ CPW-uStrip

Precimion CPW o wStep Adapler Substrales:
Companon Calibraton Sebrsiraies and Standandss
Staniand & cusiom Camirss
hrgirpin Evcinical Date i Froqusncis »50 GHz-
« 5.10,5 15 mill Bickrsss
Compatibie with 80GHE* probes
“Standard and Custom Calibration Sandasds

@
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tion test set for LTE. In addition,
the E5515E wireless test set sup-
ports the latest TDSCDMA
advancements such as TDHSDPA
2.8-Mb/sec IP data connections,
TDHSUPA signaling and test-
mode connections, and TDSCDMA
protocol logging.

Agilent Technologies
agilent.com

Cables and
Connectors

Silicone Encased Cables

Cicoil’s highly flexible and dura-
ble flat silicone cables are
designed for use on Unmanned
Ground Based Military Robotic
Vehicles that require absolute
reliability in Mission Critical and
Extreme Environment Conditions.
Unlike bulky and stiffer round
cables, Cicoil’s flat silicone cables
provide space and weight savings,
enhanced flexibility, greater cur-
rent carrying capacity, reduced
skewing effects and better electri-
cal characteristics. Cicoil utilizes
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Reduce Size and Weight b4

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

Bl

“y ;

R~

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

== MICRO LAMBDA
)< WIRELESS, INC.

“Look to the leader in YIG-Technology”

46515 Landing Parkway, Fremont CA 94538  (510) 770-9221 - sales@microlambdawireless.com
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a process of encapsulating con-
ductors in silicone that renders
them unaffected by exposure to
severe vibration, G-forces, shak-
ing motion, abrasion, water, coarse
sand, extreme temperatures
(-65°C to +260°C), flames and
harsh weather conditions. Cicoil’s
specialized silicone jacket func-
tions as a shock absorbing mate-
rial, completely surrounding and
supporting each individual com-
ponent. Unlike PVC, Polyurethane
or Teflon jacketed cables, Cicoil
cable does not require a clamping
system because the conductors
cannot creep out of the silicone
encasing them.
Cicoil
cicoil.com

Cable Assembly
LW. L. Gore & Associates, Inc., has
added a rugged 18 GHz cable
assembly specifically engineered
for high throughput production
test applications in the wireless
infrastructure market. Its stable
performance ensures precise mea-

.

surements and repeatability,
which reduces the risk of testing
errors and the need for time-con-
suming troubleshooting and sys-
tem calibration. The robust con-
nectors on these assemblies mini-
mize failure by incorporating max-
imum strain relief at the point
where the cable and connector
meet. The assembly’s internally
ruggedized construction is more
durable, delivering crush resis-
tance of 187 pounds per linear inch
(85 kg/cm). Available in 1.0 and 1.5
meter lengths with both SMA and
N-type male connectors, this cable
assembly is easier for the operator
to use because it is smaller and
lighter weight, and it can be con-
nected and disconnected manually.
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These assemblies withstand
100,000 flexures at a minimum
bend radius of one inch.

W. L. Gore & Associates
gore.com

Adapters

24mm to 2.92mm (40 GHz)
Between Series Right Angle
Precision Adapters allow you the
advantage of connecting a 2.4mm
Male or Female straight cabled
connector to a 2.92mm Male or
Female straight cabled connector
where tight spaces make it diffi-
cult to attach a straight cable con-
nector of the opposite sex or series
to its mating connector. SGMC
offers a wide variety of both in-
series and between-series preci-
sion adapters in multiple configu-
rations offering low VSWR, capti-
vated center contact, and rugged
construction for repeatability and
reliability.

SGMC Microwave
sgmcmicrowave.com

Fiber Optic Cables

Cables Unlimited offers Corning
fiber assemblies using Multi-fiber
Termination Push-on (referred to
as MTP) connectors designed by
USConec. This compact design
allows high-density connections
between network equipment. A
simple push-pull latching mecha-
nism provides easy insertion and
removal. Where space is an issue,
the MTP allows for more connec-
tors on the overcrowded faceplate,
thus reducing the footprint of the



© 2012 AWR Corporation. All rights reserved. AWR is a Naticnal Instruments Company.

AWR

EM speec
that wil
turbocharge
your design
creativity.

Stop waiting and start designing™

Stop waiting and wishing for an
EM tool that keeps pace with

your own creative ideas. AXIEM

is capable of solving big problems
fast — typically 10x faster than
current alternatives for designs of
10K unknowns or more. And now
that it handles antennas, too, your
creativity will know no bounds. For
the most accurate EM results in
minutes rather than hours, go with
AXIEM. Grab a test copy today at
awrcorp.com/AXIEM.




The difference:
apples and

You decide.

MegaPhase - Simply Better

Unmatched service before and
after our unmatched delivery
time, backed by our industry-
leading12 month warranty.
MegaPhase cables are still the
“Lowest Cost per Measurement”
and always phase stable.

Best overall value - period.

VNA Test Port Extension Cable

3.5mm connectors, 26.5 GHz, 38 in

Alternative OEM: $3,505
MegaPhase:

2.4mm connectors, 50 GHz, 38 in
Alternative OEM: $6,033
MegaPhase:

1.85mm connectors, 67 GHz, 38 in
Alternative OEM: $8,021
MegaPhase:

Very typical Test cable comparison.

MEGAPHASE

Excellence in RF Interconnects

2098 West Main Street
Stroudsburg, PA 18360
Tel: 1-888-259-9067 / 570-424-8400
Fax: 1-877-MegaFax / 570-424-6031
Email: fastquote@megaphase.com
Web: www.megaphase.com
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systems. It will interface with cur-
rent MPO connectors. It is the
same size as an SC connector, but
since it can hold up to 12 fibers, it
provides up to 12 times the density.

Cables Unlimited
cables-unlimited.com

High Power Connector

Anderson Power Products® intro-
duced the SPEC Pak™ High Power
Connector, APP’s latest addition to
the SPEC Pak™ Connector series
of sealed power for environmental
conditions. The SPEC Pak™ High
Power Connector has power han-
dling capacity from 75 to 260 amps
and an IP68-rated waterproof
environmentally sealed shell,
making it ideal for portable and
test equipment; solar, wind and
traditional power generation; traf-
fic control equipment; as well as
transportation, industrial, agricul-
tural, and military applications.
The SPEC Pak™ line’s housing
design and materials create a rug-
ged, watertight and weather-proof
enclosure to protect electrical com-
ponents from water, dust, and
other harsh environmental con-
taminants. The SPEC Pak™ High
Power Connector features a UL94
V-0 flammability rating and a UL
746C F1 weather-ability rating. It
is compatible with industry-stan-
dard PG threaded sealing glands
and has sturdy aluminum latches
with lockout/tag-out capability.

Anderson Power Products
andersonpower.com

EDA/Simulation

Simulation Suite

ANSYS launched the newest
release of its engineering simula-

tion technology suite, ANSYS®
14.0, which includes hundreds of
new, advanced features that make
it easier, faster and less costly for
organizations to bring new prod-
ucts to market. The framework for
the industry’s broadest and deep-
est suite of advanced engineering
simulation technology, ANSYS
Workbench™, delivers unprece-
dented productivity. Tighter inte-
gration, for example, brings more
physics applications together to
power customers’ simulation
efforts, enabling them to predict
with confidence that their prod-
ucts will thrive in the real world.
Workbench at ANSYS 14.0 goes
well beyond enhancing customized
workflows, automatic parametric
evaluations, and transparent shar-
ing of common data between dif-
ferent applications. Embedded
design optimization capabilities
enable design of experiments as
well as parametric and six sigma
studies to reach the right design.

ANSYS
ansys.com

FPGA Design Tool

4DSP LLC simplifies the process of
FPGA design by releasing the new
Stellar IP tool. Stellar IP is designed
to automate the creation of an
FPGA image by reusing proven IP
cores. It offers a platform for soft-
ware engineers to target FPGA
devices. Knowledge of a HDL lan-
guage is not required. This provides
software engineers the ability to
create new FPGA designs by rely-
ing on existing IP and extend their
domain of influence to the entire
system. Stellar IP offers many ben-
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ATTENUATORS & TERMINATIONS...

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

* SMA, TNC, N, 2.4 mm, 2.9 mm * 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
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s‘Q‘* N F R 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 —
150 9001.2000

CERTIFIED
Phone: (888) 591-4455 or (772) 286-4455 Fax: (772) 286-4496 _—
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efits such as simplifying the inte-
gration of new cores that can be
reused across multiple designs. It
provides a library of off-the-shelf IP
cores and automates the creation
and compilation of ISE projects in
addition to simulation scripts.
Stellar IP is available for free as
part of the 4DSP Board Support
Package targeting the 4DSP FMC
and Virtex-6 FPGA product lines
(http://www.4dsp.com/fmc, http:/
www.4dsp.com/v6).

lation technology. ® A user-defined
passive loads capability. This
allows users to include ideal pas-
sive loads directly in an FEM sim-
ulation to represent matching cir-
cuits and surface-mount compo-
nents. (The loads are defined in
the EM setup environment, which
consists of common series and par-
allel RLC network topologies. This
capability enables accurate field
visualization results and radiation
patterns that take into account
passive loads.) e A fast, two-
dimensional port solver that sim-
plifies FEM simulation port setup.
The solver allows users to quickly
and easily determine the number
of modes, as well as reference
impedance and optimum imped-
ance line placement.

Agilent Technologies

mand set that can be used by
extending existing application
code. The nRF8001 Build D
includes all Bluetooth core stack
features required for the newly
adopted Bluetooth low energy
human interface device (HID) pro-
file. This makes the nRF8001 an
ideal solution for emerging
Bluetooth low energy wireless PC
peripherals and advanced naviga-
tional remotes for connected TV
and set-top boxes (STB).

Nordic Semiconductor
nordicsemi.com

agilent.com
4DSP
4dsp.com

ICs RFICs

3-D Modeler
Agilent Technologies Inc.
announced shipment of the latest
release of its Electromagnetic
Professional software, EMPro
2011.11. The updated 3-D model-
ing and simulation platform fea-
tures enhancements to further
speed and improve RF design and
verification. EMPro is used to cre-
ate 3-D models and analyze elec-
trical performance of packages,
connectors, antennas and other RF
components. The EMPro 2011.11
release builds on advances made
available in the 2011.07 release,
introducing key improvements to
the finite-element method simula-
tor: ® A fast FEM iterative solver
that doubles the speed of simula-
tions that include internal ports
(which had already been doubled
in the previous release). This con-
tinuous improvement reflects
Agilent’s ongoing commitment to
fast-paced advancements in simu-
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Bluetooth IC

Nordic Semiconductor announced
that an enhanced revision of its
nRF8001 Bluetooth 4.0 low energy
Connectivity IC will further extend
the current device’s class-leading
power-saving performance and
benefit from an upgraded
Bluetooth core software stack. The
revision - which will be called the
nRF8001 ‘Build D’ and is already
sampling to selected leading cus-
tomers - is fully drop-in compatible
(hardware and software) with the
current Nordic nRF8001 (Build C)
ensuring a smooth migration path
for existing customers. The new
power saving features and
enhanced Bluetooth stack (see
below) are easily accessible
through an expanded Application
Controller Interface (ACI) com-

TriQuint Semiconductor, Inc. has
released two new linear RF ampli-
fier family members that lower
power consumption while protect-
ing mobile networks from disrup-
tion and service failures. Setting
these amplifiers apart are patent-
pending integrated protection fea-
tures that can guard against ESD
and DC over-voltage electrical
spikes. TriQuint also integrates RF
over-drive protection to reduce the
chance of damage from high signal
levels often seen in systems employ-
ing digital pre-distortion lineariza-
tion techniques commonly utilized
in 3G/4G BTS network transceiv-
ers. The new 1 Watt TQP7M9103
and 2 Watt TQP7M9104 are ideal
for 3G/4G wireless infrastructure
applications including base trans-
ceiver stations, repeaters, boosters,
remote radio heads, defense/aero-
space and other wireless systems
requiring high linearity and gain
with low power consumption. The
new devices help designers simplify
RF connectivity through reduced
bills of materials, increased effi-
ciency and packaged design conve-
nience.

Triquint Semiconductor
friquint.com
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Test Cables

Rugged and Flexible!

Ve e 12 y Of te ables are cost ettective,
rugged, high performance cables used in a broad range
of test and interconnect applications and

include:

¢ Standard SilverLine: armored and unarmored
with more than 20 connector series & configurations

e SilverLine-VNA: 18 to 40 Ghz, RF stable, low loss,
flexible yet torque & crush resistant

¢ SilverLine-TuffGrip: Steel armored, fast mating,
phase stable for cell site testing

¢ TuffGrip-CI: Changeable interfaces for increased utility

¢ SilverLine-LP: The first flexible, super-rugged, long
life low PIM test lead

Our test cables out-perform
the competition. ¢ SilverLine-ULA: Ultra low attenuation for flight

For more details contact us line and antenna test range applications
at (800) 867-2629.
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High Frequency Design
PSK Modulutor

Data Interface Circuits for
PSK Modulators For Data
Transmission from Space to
Ground

By Jolie. R and D.V. Ramana

In Indian Remote Sensing
Satellites, payload data
is fransmitted from space
to ground using a PSK
modulator. The PSK mod-
ulator may be BPSK,
QPSK or 8PSK depending
on the volume of data to

n Indian Remote
ISensing Satellites,

payload data is trans-
mitted from space to
ground using a PSK mod-
ulator. The PSK modula-
tor may be BPSK, QPSK

or 8PSK depending on the
. volume of data to be
be fransmiffed.  {;ansmitted.  Different

data standards such as
TTL, RS-422 and LVDS can be used for trans-
mission of payload data to the modulator on-
board the satellite. An interface circuit is
required to convert the received data to bipolar
levels required for the modulator. This article
discusses various interface circuits, hardware
realization, and test results.

Introduction

A PSK modulator is used to modulate a
high frequency carrier. The carrier frequency
should be in the band allotted for data trans-
mission (20 MHz in S-band and 375MHz in
X-band), from space to ground. The PSK modu-
lator used is either BPSK or QPSK, depending
on the data throughput. In future, it is also
envisaged to use an 8-PSK modulator for
higher data rate transmission. The payload
data from an on-board satellite camera is pro-
cessed and fed to the modulator. Various logic
interfaces such as TTL, RS422 and LVDS can
be used. The payload data needs to be convert-
ed from the chosen logic level to bipolar levels
required to switch the diodes in the modulator.

The data interface circuit for the modulator
needs to be designed carefully since the data
levels control all the characteristics of the
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modulator. The main characteristics of a modu-
lator include carrier suppression, phase imbal-
ance and amplitude imbalance. Each charac-
teristic of the modulator is dependent on its
drive levels, i.e., the level of data input. The
interface circuit can be tuned to get optimized
modulator performance. The number of streams
of data depends on the PSK modulation scheme
used.

In this paper, various modulator data inter-
face circuits such as TTL, RS-422 and LVDS,
which are used in Indian Remote Sensing
Satellites, are discussed.

Transistor-Transistor Interface
Circuit

For many years, TTL logic has been used for
data transfer between the on-board data pro-
cessing circuits and the RF modulator. The TTL
logic family is relatively slow compared to
many of the fast switching logic families avail-
able today. However, it was used recently in
satellite applications where the data rate is
52.5 Mbps per stream. The total data rate
transmitted wusing QPSK modulation is
105Mbps.

A TTL driver circuit for the modulator,
designed and realized for space applications, is
shown in Fig.1. The TTL logic levels are OV and
5V. Initially, the data transmission rate was
5.2Mbps and TTL interface was used for a
BPSK modulator. As the volume of payload
data increased, the data transmission rates
using TTL have been set to as high as
52.5Mbps per channel and QPSK modulation is
used.

Three RG316/U cables (for I-data, Q-data
and Clock) are used for data transmission

Logic (TTL)
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Figure 1 o TIL driver circuit

between the data processing package and the RF modula-
tor package. The data processing and modulator packages
are mounted at different locations on the satellite panels
and the length of the cables carrying 52.5Mbps data is of
the order of 3.9m each. As the data passes through lengthy
cables, it is observed that the data quality degrades in
terms of rise/fall time and duty cycle. This is due to para-
sitic capacitance in the long length of cables. The data
quality is regenerated by passing through a buffer.

The TTL driver circuit consists of a buffer (54F244),
D-flip flop (54F74), switching transistors (NE 88908) and
passive components. The high speed buffer (54F244) is
used at both the transmitting and receiving ends of the
data transmission cables. The buffered I-data, Q-data and
Clock are fed to a latch 54F74 IC. Here, the clock is used to
synchronize the two data streams so that both appear at
the modulator at the same time. The latched I and Q data
are fed to switching transistors to convert them to bipolar
levels required for biasing the PIN diodes in the reflection
type modulator. The potentiometers in the circuit are fine-
tuned to achieve the appropriate bias levels required for
the modulator to meet its specifications of carrier suppres-
sion, amplitude imbalance, and phase imbalance. The

ol input and output wave-
f—qf 2| forms of the TTL data
T "f interface circuit are shown
1 | in Fig.2.
R A

gl | * | RS 422 Interface Circuit
) :"’%a Another logic interface
L= s S S used for data transfer on-
"h_%“m}m =t Mg board the satellite was

RS422. A modulator inter-
face circuit was developed
to accept the RS422 levels.

The RS-422 is a differ-
ential, or balanced, signal-
ing technique. A termina-
tion resistance of 100 is required at the input of the 422
receiver. The RS422 offers a maximum prescribed common
mode voltage range of -7V to +7V, which helps to counter
transient spikes and ground shifts.

A twisted pair shielded cable is used for data transmis-
sion between the payload and the RF modulator package.
At the transmitter end, 26L.V31 IC is used. The interface
circuit consists of a line receiver and level converter. The
line receiver (26LLV32) shown in Fig.3 converts RS422 lev-
els to TTL levels. The data is converted to bipolar levels
using the level converter shown in Fig.4. The potentiome-
ters are tuned to get bipolar levels which are suitable for
biasing the modulator. The differential inputs and the
bipolar output of the RS422 data interface circuit is shown
in Fig.5.

4t
|

Figure 3 « RS422 Line

Receiver circuit

m (_r—'*':lc =

2’j7 ;Ec:.

Ot

Figure 2 « Input and output of TIL data interface circuit
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Figure 4 « Level converter in the RS422 driver interface
circuit
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Figure 5 « Differential inputs and output of RS422 inter-
face circuit
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Low Voltage Differential Signaling (LVDS) Interface Circuit

The latest interface level currently being used on-board
satellite is Low Voltage Differential Signaling (LVDS). An
LVDS transmitter (90LV31) converts the processed data
into a low voltage differential signal. This is received at the
modulator input through twisted pair differential cable.
The data interface circuit shown in Fig.6 consists of an
LVDS receiver (90LV32) that translates the differential
signal into a TTL/CMOS signal. The LVDS receiver has
simple termination requirements — usually one resistor at
the input of the receiver compared to multiple resistor
solutions for other standards. The characteristic imped-
ance of the PCB trace or cable should match with the ter-
mination resistor of 100Q which in turn should be placed
as close as possible to the input of the receiver. A 100Q
twisted pair differential cable is used to carry data from
the data processing circuits to the modulator.

The output of the LVDS receiver is fed to a latch
(54F74) for latching the I and Q data with respect to the
clock. This is required to synchronize both the data
streams. The clock input to the circuit and the latch can be
avoided provided exact length of cables is maintained
between the LVDS transmitter and receiver. Also, there
should be no skew between the differential pair of lines on
the PCB. The latch is followed by a level converter circuit.

Figure 6 « LVDS driver interface circuit

28 High Frequency Electronics

s aEn.
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Figure 7 « Differential inputs and output of LVDS driver
interface circuit

Potentiometers in the circuit are used to provide suitable
bias levels to the modulator. The differential inputs and
the output of the LVDS driver interface circuit are shown
in Fig.7.

Conclusion

This article discusses various data interface circuits
which are practically realized for PSK-based payload data
transmission from space to ground. The modulator requires
an interface circuit to convert data from different logic
levels to the bipolar levels. Data interface circuits such as
TTL, RS422 and LVDS are discussed and hardware test
results are presented.
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High Frequency Design
Electromagnetic Theory

Comprehensible
Electromagnetics for
Comprehensive Engineering

By W. Scott Bennett, Ph.D.

An electric dipole is two particles of charge
+q and -q separated by a distance d¢ —0. And,
at any distance r >> d¢ measured from the
midpoint of d¢, the charges +¢ and -¢g together
cause the electric fields £, and E, (V/m).

y = 2o0sfdl g,
’ Ey = Sindlp,

Electromagnetic theo-
ry has long been based on
abstract mathematics;
however, to be well-engi-
neered, physical causes
and effects must be well
understood. That has o
inspired the cause-based T
explanations of electro- j__q g,,,l"/’

Dr. W. Scott Bennett
derives a nanoscale
approach to describe
the strengths of magnetic
and electric near fields
that offers an accurate
alternative to fraditional
Hertzian doublet
calculations.  magnetic fields that fol-

low. These expressions for £, and E,, result,

because d¢ — 0 and r >> d¢ for almost all . And,

Charged Particle Fields

One microscopic particle with an electric
charge of ¢ (Coulombs) in an otherwise empty
medium causes the r-directed electric field E,,
(Volts/meter).

Z,..vg

Ey =
! 4:rrzq

r—"/”w"
qO"'/

Z (Ohms) is the characteristic impedance
of the medium containing g;

v (meters/second) is the field propagation
velocity in that medium,;

r (meters) is the distance from ¢ to the
observation point of E, (V/m); and

4rr’ is an imaginary sphere in which ¢ is
centered and on which E, is observed.

If ¢ moves with a constant velocity of v
(meters/second), then ¢v adds to E, (V/m) the
o0 —directed magnetic field H s (Amperes/meter).

|\ Ey =

R sing,,
v °, 4:rr2
q

Z,.. v
41|:r2

High Frequency Electronics

when r >> d¢ , the propagation distances from
+qto(r 0, d)effectively equal

7 ¥ cosfdy?2. So, the added electric fields of
+¢ and -¢ can be accurately viewed as

rlEh _ PzElr
(=) (reumpty’
N e =

(7~ (=p2)")

Ey=

"L’.‘:’;ME Ir (me)

and

sinfdl/2
r_Lﬂ

sinfdl/2
Ey + E,
! 7+ cuidl r

(g o (r—ﬂ—)ﬁmﬂd{ = sindl g, (v/m)
P - (g )?

Ey=

because
<(4)

Point Source Fields

A stationary volume dV containing
numerous microscopic particles that have a
net electric charge of Q (C) causes the electric
field E, (V/m).

and (i'l)2 =0

(eopt)’ 2
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//Elr 4nr? Q
Qor//’/

A time-varying net charge of Q(t) (C) in dV will cause
the two-component electric field E, (1) + E, (1) (V/m).

/;ftmai,(r) 222 (e +1, 2200 |
Q{f)O‘/

T =t~ 1is field cause time, t is field observation time, and

r

t, =1V, is field propagation time.

If some of the particles in dV are moving in the direc-
tion of its length d¢, a steady movement of net charge, Id¢
(Axm), causes the magnetic field H g (A/m).

~ sind
0 r

A time-varying charge movement i(t)d¢ (Axm) causes
the two-component magnetic field H ¢(‘c) + 1;1¢(T) (A/m) and
the electric field E(1) = Z H ¢(T) (V/m).

) Hy@) + Hy(®) = S8 [ i)+, L |an

o f‘/

A nanocurrent i(t)d¢ is a volume dV of length d¢ and
cross-sectional area d4, that contains both the moving
charge i(t)d¢ (Axm), and the net charge

o) = [ Gn®) = ioutt)dt = dt [ L
AL (4 = 104 ©

where v, = du/dt (m/s) is the field propagation velocity in d7.

Therefore, a nanocurrent i(t)d¢ has the point-source

fields

Hy(r) + Hy(x) = -iifr%[i(r)upﬂ;ﬂ]dn (A/m)

Eo(t) = Zmﬂﬂ_[;’m]d@ (V/im)

and E()+E/(1) = —ﬂ['(ﬂﬂp%—l]% (Vim)
E(r) + E,(1)

Hy(z) + Hy(7)

.
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The Hertzian Dipole and lts Fields

A Hertzian dipole would be two nanocurrents, one
that has end-currents of 0 and - i(z) , and the other with
end-currents of i(?) and 0. So, an isolated Hertzian dipole
would have net charges of

Jo-iwy = -qty and i) -0 = +q)  (©)

separated by d¢, and the fields of +¢(?) and — ¢(z) would add
the same as the fields of +¢ and —¢ of an electric dipole, to
be

Eole) = 290805, 1)+ £,,(0)] = 222250 [ 40 iy | (vim)
and
Eoo(r) = M[E-r(mz.,(r)] Zas0[ 90 yiy | vim)
Enr(f)
+q(f)o‘.)/ Eoe(7)
+ O

The fields of moving charge would be those of two
adjacent nanocurrents, each with an average current of
i()2 and length d¢. Therefore, because d¢ — 0, for all
r >> d¢ the fields of moving charge would equal those of
one nanocurrent i(z)de.

H, H,(r) i ., dil
Hop(t) = z[—%fl+—f,‘,—]a - -ﬁg—[ru)up—iﬂ]@e (Alm)
and
o Eim) | Ee(r) _ Znsind[, df!f!
Ew() = =3 2 " T4z L"ar ]‘ﬂ (V/m)

l'\a Hog(r)
i‘g:m
T 2 ’
}a_ Eps(7)
'!r E
J 2

Thus, an isolated Hertzian dipole’s fields would be

Bo(r) = Zacl[ L0 1 i) Ja (vim)

Hog(t) = -ff—rg-[f(r)up—‘ffgl]du (AIm)
and

Eoo() + Eog(@) = 2288090 1 jiry4, 2O Jar - cvim)

These field equations can be related to textbook equa-
tions [1 — 6] for the fields of a Hertzian dipole, as follows.
If u is the permeability of the medium containing i(t)de,
and e is the permittivity of that medium, then

"»=71—;,? m-;rs;)

and nd

£ (ohms)
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And, if i(z) is assumed to be a sinusoidal current, then
as in [1], for example, the replacements

-ric il

i(t) — Le™o | g) « 02T diE) g e
Jjo dr

and

dil «— L, Vp +— €, Ipd—%, and z”‘__fli

make

Eor(t) = [ﬂ—}- +:(r)]

" 4nr?

L Lo
€€ 4np? [Jwﬂc +I°eh]

= | J | = E, (me)
and

Hog(z) = ii:r-ﬂ;- f(r)+:,9£l]m

= i%g.[w-r + Ljole™ )L

= M[{%+_’%] = H, (A/m)

4x
and

Eoo(®) + Eoo(s) = ZnS28 [f-,(;)-u(r)np—u ]d'iﬂ

— L sin@ | foe™" 3
€C 4gp? [JMC +loe™ + ‘mfwm]fl

- iﬂ%[.ﬂ% i _1_] Es (VIm)

Conclusion
The moving charge Id¢ of a nanocurrent Id¢ causes the
magnetic field

H, = inf g (A/m)

And, the moving charge Id¢ also causes the net charge

1de/v,, which is the cause of the electric field
~ ZmYp Idl
E 4ar? Vee (vim)

A time-varying nanocurrent i(t)d¢ causes the magnetic

field

) Hy(e) = ii:rg-[i(r)n,%(? ]a‘l! (AJm)
and the electric field
@ Eo(r) = z.ﬁmrg-[r,ﬂl ]dﬂ (VIm)
Its net charge i(t)de/v, causes the electric field
E(1) = i"—j[f(r)ﬂp%ﬂ]ﬂ (Vim)

where k = v, / Vo And, in very many, if not all, important
cases k =1, and

_ Zm [; di(r)
3) E(1) = #;[:(r)ﬂ, +* ]ar (Vim)
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The velocities v, and v, will be equal when the medi-
um containing i(z)d¢ is either free space, a vacuum, or air,
and the i(?) conductor is copper, lead, aluminum, silver,
or gold, for example. That follows, because their relative
permeabilities and relative permittivities are all equal
to 1.

Based on [1 — 7], on [8], and all of the above — espe-
cially on equations (1), (2) and (3) immediately above — it
is quite clear that nanocurrents should replace Hertzian
dipoles as current elements. The result will undoubtedly
be more accurate near-field computations and more com-
prehensible engineering electromagnetics.
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solution in advanced communica-
tions applications.

Hittite
hittite.com

B

The new power dividers offer high- LT e
pass frequency response to attain
low insertion loss and high isola-
tion. DC/DC Converter
TWTA Linear Technology Corporation

introduces the LTM8047 and
LTM8048 1.5W output DC/DC
pnModule®  converters  with
725VDC galvanic isolation in a
9mm x 11.256mm x 4.92mm BGA

The Model 176X/Ku TWT Amplifier ~KRYTAR
provides up to 2 Kilowatts at duty  krytar.com
cycles up to 6% from 1.0 to 18GHz

and pulse widths wup to Filter

100pseconds. It has been designed
specifically to operate pulsed trav-
eling wave tubes in the 1 to 2kW
peak power range at frequencies
up to 18GHz. Particular emphasis
has been placed on the generation
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Hittite Microwave Corp. intro-
duced a new Tunable MMIC Band
Pass Filter ideal for hybrid and
microwave integrated circuit
(MIC) applications in wideband

(ball grid array) package. All com-
ponents, including the transform-
er, control circuitry and power
switches are housed in a small
enclosed BGA package for superior



Smart, for faster setup. A plug-n-play Smart RF Switch
Matrix really speeds things along, whether you're creating a
new matrix from scratch or adding to an existing one. Our
Smart Switch Matrix lineup includes models with 1, 2, 3, or
4 SPDT switches—just connect to a USB port on any HID-
compliant host, and you’re ready to go. Or, you can control
up to 16 units simultaneously from almost any Windows®
or Linux® computer, using a quick software download fully
compliant with LabVIEW®, Delphi®, C++, C#, Visual
Basic®, VEE and .NET* However complex your
setup, you'll be collecting data quicker than ever!

Mechanical, for more accurate data.
Very low insertion loss (<0.3 dB typ.), excellent . -
isolation (>66 dB typ.), and low VSWR (1.2:1 typ.) -

*Linux is a registered trademark of Linus Torvalds. LabVIEW is -
a registered trademark of National Instruments Corporation.
Delphi is a registered trademark of Codegear LLC. Visual Basic and
Windows are registered trademarks of Microsoft Corporation. Neither
Mini-Circuits nor the Mini-Circuits Smart RF Switch Matrix are affiliated
with or endorsed by the owners of the above referenced trademarks.

MATRIX

DC 1018 GHz from$385 00

Unmatched ease of use. Unmatched reliability. Unmatched immediate savings.

mean more accurate results over the whole DC-18 GHz
range, fewer rejected DUTSs, less time retesting failures, and
less time tracing noise through your setup. Project after
project, whatever you'’re testing, a Smart RF Switch Matrix
will deliver results you can rely on.

Unmatched reliability, for long-term savings.
Mini-Circuits patented mechanical switches are the only ones
available anywhere, at any price, providing up to 10 years
and 100 million cycles of guaranteed performance:
See minicircuits.com for details and consider how
much time and effort they can save you, year after
year, for a surprising low price!

USB-1SPDT-A18 $385.00 USB-3SPDT-A18 $980.00
e USB-2SPDT-A18 $685.00 USB-4SPDT-A18 $1180.00

TThe internal mechanical switches in each model are offered with an optional
10 year extended warranty. Agreement required, see data sheets on our

website for terms and conditions. Switches protected by patents 5,272,458
6,650,210 6,414,577 7,633,361 7,843,289 and additional patents pending.

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

[ Mini-Circuits’

ISO 9001

1SO 14001 AS9100

50 P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661
@4”2 The Design Engineers Search Engine finds the model you need, Instantly - For detailed performance specs & shopping online see minicircuits.com-

U.S. Patents
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IF/RF MICROWAVE COMPONENTS

Le

489 rev D



High Frequency Products

NEW PRODUCTS

interconnect reliability in high
vibration applications. These com-
pact and reliable products break
ground loops in applications such
as industrial, avionics and instru-
mentation equipment. Both devic-
es operate from an input voltage of
3.1V to 32V, delivering a regulated
output voltage on the secondary
side, adjustable from 2.5V to 12V
(LTM8047) and 1.2V to 12V
(LTM80438). The LTM8048
includes a low noise linear post
regulator that reduces the output
ripple noise to 20pVrms at 300mA.

Linear Technology Corp.
linear.com

Coaxial Switch

The 2EL Series SPDT Coaxial
Switches features SMA connectors
and operates at a frequency of DC
to 18 GHz and the 2ELE Series
operates at DC to 26.5 GHz. Both
series are available with failsafe
and latching self-cut-off options.
Operating Life: 5,000,000 cycles
typical (3,000,000 min); RF
Impedance: 50 ohms nominal;
Operating Temperature (failsafe):
-55°C to +85°C ambient; Operating
Temperature (failsafe): -25°C to
+85°C ambient; Switching
Sequence: Break Before Make.
Ducommun LaBarge Technologies
has design Engineers who can cre-
ate custom versions for your spe-
cific applications.

Ducommun LaBarge Technologies
ducommun.com

Capacitors

42

TDK-EPC has developed a wide
range of EPCOS MKP and MKT
film capacitors with low insertion
heights. The new capacitors of the

High Frequency Electronics

B32*6T series with a lead spacing
of 37.5 mm feature insertion
heights of only 15 or 19 mm. These
components are designed for rated
voltages of between 63 and 2000 V
DC or 250 to 400 V AC. Their
capacitance ranges from 0.1 to 82
pF. Depending on type and tech-
nology (MKT or MKP), these
capacitors are designed for maxi-
mum operating temperatures of
105, 110 or 125 °C. Applications
include DC link circuits as well as
DC or AC filtering in converters
and power supplies. Their reduced
insertion heights make these
capacitors especially suitable for
applications that require a low-
profile design. These include
induction cookers, photovoltaic
micro inverters, power supplies for
flat-screen TV sets and LED light-
ing. Thanks to their low insertion
heights, they offer very high
mechanical resistance to vibra-
tions and shocks, making them
equally suitable for subassemblies
in automotive electronics.

TDK-EPC
epcos.com

vCO

Crystek’s CVCO55CC-3750-3800
VCO (Voltage Controlled
Oscillator) operates from 3750
MHz to 3800 MHz with a control
voltage range of 0.5V~16V. This
VCO features a typical phase noise
of -105 dBe/Hz @ 10KHz offset and

has excellent linearity. Output
power is typically +2 dBm.
Engineered and manufactured in
the USA, the model
CVCO55CC-3750-3800 is pack-
aged in the industry-standard 0.5-
in. x 0.5-in. SMD package. Input
voltage is 5V, with a max. current
consumption of 30 mA. Pulling and
Pushing are minimized to 1.0 MHz
and 2.5 MHz/V, respectively.
Second harmonic suppression is
-15 dBc typical.

Crystek
Crystek.com

Beamforming Networks

KRYTAR offers the widest fre-
quency coverage in single-pack-
aged beamforming network
designs and provides superior per-
formance in a wide range of RF
and microwave applications.
KRYTAR'’s long history of excel-
lence in the design of broadband
microwave components including
directional couplers, detectors,
quadrature hybrids, power divid-
ers/combiners, terminations and
coaxial adapters, offers the unique
ability to produce ultra-broadband
passive beamforming network
solutions. RF and microwave sys-
tem engineers can look to KRYTAR
to take the confusion and complex-
ity out of their design challenges
with unique mechanical and elec-
trical solutions using proprietary
computer-aided-engineering (CAE)
tools. KRYTAR beamforming net-
works are multifaceted assemblies
for a wide range of applications
including multiple antenna and
antenna arrays used in military
electronic systems and commercial
communications systems.

KRYTAR
krytar.com



A high performance signal analyzer ready
to take you into the wirele

Wireless technology never stops moving forward.
Success depends on your ability to evolve. The

Agilent PXA signal analyzer helps you keep ahead
by maximizing flexibility, scalability and longevity RSN NN RO TEININENTE

s0 you can drive your evolution. LTE and HSPA+; just two of over 25 measurement apps.

That's thinking ahead. That's Agilent. LTE-Advanced and 802.11ac with 89600 VSA software

160 MHz analysis bandwidth

Scan or visit http://goo.gl/c5PjF for Get the new 802.11ac app note
videos on optimized signal analysis Request your wireless standards poster
www.agilent.com/find/PXA160

© 2011 Agilent Technologies, Inc. u.s. 1-800-829-4444 canada 1-877-894-4414
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Resistors

Vishay Intertechnology, Inc. intro-
duced a new series of dual-in-line
thin film resistor networks offer-
ing a wide operating temperature
range of - 55 °C to + 215 °C.
Providing nearly a 100 °C exten-
sion in operating temperature
range over traditional thin film
chip resistors, the HTRN series
features low absolute TCR of + 25
ppm/°C, TCR tracking of 5 ppm/°C,
and tight ratio tolerances to + 0.05
%. Featuring a rugged, molded 50
mil pitch construction with no
internal solder, the HTRN series of
resistor networks offers four iso-
lated resistors with a wide resis-
tance range of 1 k to 100 k per
resistor, with divider ratios from
2:1 to 100:1. The devices feature
very low noise of < - 35 dB, low
voltage coefficients of 0.1 ppm/V,
and a power rating of 100 mW per
element (400 mW per package).

ters to suppress spurious emission
and harmonics. It has repeatable
performance across production lots
and consistent performance across
temperature. Features and advan-
tages: Low passband insertion
loss: suitable for high performance
application; Fast roll-off -- Provides
very good adjacent band rejection;
Connectorized package: The con-
nectorized package is easy to inter-
face with other devices and well
suited for test setups; Good VSWR:
Provides good interface when used
with other devices.

Mini-Circuits
minicircuits.com

LNA

MITEQ Inc. introduces a new addi-
tion to its family of high-perfor-
mance waveguide LNAs. The
Model AMFW-7F-17702130-120-
23P-WP is a very low noise, high
dynamic range weatherproof
Ka-band front end, operating 17.7
to 21.3 GHz. With isolator protect-

Switch

PMI Model P2T-18G40G-65-R-
292FF is a Single Pole, Two Throw,
Solid-State Switch which operates
over the 18GHz to 40.0GHz fre-
quency range. This model provides
55dB of isolation over the entire
frequency range of operation and
offers low insertion loss perfor-
mance with fast switching speeds.
Features: 18GHz to 40GHz
Operation; High Isolation; Low
Insertion Loss; High Speed;
Compact Size.

Planar Monolithics Industries
pmi-rf.com

Vishay Intertechnology
vishay.com

ed and pressure sealed WR-42
waveguide input and K(F) connec- .
tor output, in addition to being PLL Chip Set

Filter

Mini-Circuits’ new ZX75LP-288+
is a 50 low pass filter built in a
connectorized package. Covering
DC to 288 MHz bandwidth, these
units offer good matching within
the passband and high rejection in
stopband. This will find its appli-
cations in receivers and transmit-
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lightweight, this low-noise ampli-
fier has a small profile and foot-
print. The aluminum alloy housing
is sealed against most severe envi-
ronmental conditions and also
fully EMI shielded. This LNA
includes reverse voltage, over cur-
rent and over temperature protec-
tion in addition to full internal
regulation. Total weight is approx-
imately 800 grams, and dimen-
sions are 156mm x 70mm x 51mm.
The AMFW-7F-17702130-120-23P-
WP has a minimum gain of 60 dB,
flat to within +1 dB, and maximum
noise temperature of 120 K° and is
capable of a minimum of 23 dBm
P1dB across the full band.

MITEQ, Inc.
miteg.com

Hittite announced a new market
leading PLL chip set. The
HMC983LP5E DC to 7 GHz
Fractional-N Divider and
Frequency Sweeper and the
HMC984LP4E Digital Phase-
Frequency Detector and Charge
Pump form a high performance
PLL chip set solution targeted at
PLL and Frequency Modulated
Continuous Wave (FMCW) sweeper
applications requiring ultimate
performance. The HMC983LP5E
integrates the industry’s largest
programmable 48-bit Delta-Sigma
Modulator which allows the com-
bined PLL to achieve unparalleled
fractional frequency resolution of
180 nHz. A built-in frequency
sweeper enables the combined PLL
to generate identical, coherent,
FMCW frequency sweeps that can



TC
0.156"x0.15"

NC
0.08"x0.06"

0. 75 '62 00 MHZ as low as 99 e¢aoh (qty. 1000) O rotis comprian.

Rugged, repeatable performance.

At Mini-Circuits, we're passionate about transformers. We even
make own transmission line wire under tight manufacturing
control, and utilize all-welded connections to maximize
performance, reliability, and repeatability. And for signals up
to 6 GHz, our rugged LTCC ceramic models feature wrap-
around terminations for your visual solder inspection, and
they are even offered in packages as small as 0805!

Continued innovation: Top Hat.

A Mini-Circuits exclusive, this new feature is now available on
every open-core transformer we sell. Top Hat speeds
customer pick-and-place throughput in four distinct ways:
(1) faster set-up times, (2) fewer missed components,

(3) better placement accuracy and consistency,
and (4) high-visibility markings for quicker visual
identification and inspection.

More models, to meet more needs

Mini-Circuits has over 200 different SMT models in
stock. So for RF or microwave baluns and transformers,
with or without center taps or DC isolation, you can
probably find what you need at minicircuits.com. Enter
your requirements, and Yoni2, our patented search
engine, can identify a match in seconds. And new custom
designs are just a phone call away, with surprisingly
quick turnaround times gained from over 40 years of
manufacturing and design experience!

See minicircuits.com for technical specifications, performance data, pricing, and real-time, in-stock availability!
Mini-Circuits...we’re redefining what Value is all about!

[JMini-Circuits’
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1SO 14001 AS9100

@ P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661
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be linear, user-defined, automatic
or triggered.

WiFi Tx, and Bluetooth Rx/Tx
operations. In a 3 mm x 3 mm x
0.45mm, 16-pin package, this mod-

and attenuation applications. It
combines very low-insertion (0.04
dB) loss, high linearity (90 dBm),

Hittite Microwave Corp. ule meets or exceeds the RF front good isolation, excellent power

hittite.com end needs of 802.11b/g/n WiFi RF handling (35W) and low distortion
systems. in a very small package. Target

Front End Module REMD markets include handsets, infra-
RFMD’s new RFFM3482E Front rfmd.com structure, military and others that

End Module (FEM) is a single-chip may require high-power switching.

integrated FEM for high-perfor-
mance  WiFi
applications in
the 2.4GHz to
2.5GHz ISM
band. It
addresses the LAREVEEE¥43
need for aggres-
sive size reduc-
tion for typical
802.11b/g/n front end designs and
greatly reduces the number of
components outside of the core
chipset. RFFM3482E has an inte-
grated b/g/m power amplifier, direc-
tional power detector, Rx balun,
and Tx filtering. It is also capable
of switching between WiFi Rx,

Skyworks Solutions, Inc.
skyworksinc.com

System-ready
DAC Integrates:
Precision Amps

RFMD &

Attenuator

Mini-Circuits’ new BW-N6W20+
precision fixed attenuator fea-
tures: DC to 18 GHz operation;
precise attenuation; excellent
VSWR of 1:30:1 typical; and stain-
less steel N male and female con-
nectors. Applications include
matching, instrumentation; test
set-ups, and high-power measure-
ments. Maximum ratings: operat-
ing temperature: - 55 deg C to 100
deg C. Storage temperature: - 55
deg C to 100 deg C. The new
BW-N6W20+ is RoHS compliant in

D/A Converters
Analog Devices, Inc. introduced
D/A (digital-to-analog) converters
that provide high accuracy and
ultra-low noise, simplifying the
design of precision instrumenta-
tion and analytical equipment. The
new high-accuracy D/A converters

ES MICROWAVE LLC.

P O e O S AT Y T, -

Since 1985 we have offered our custom
design filters and sub-assemblies in
combline, interdigital and

suspended-substrate technologies. . . . incorporate integrated precision
accordance with EU  Directive reference conditioning circuitry,

s 2002/95/EC). . !
?”“'HJLE'“J . ( ) making them system ready and
Suspendud-Substraty Mini-Circuits providing a 60 percent reduction in

minicircuits.com

Fllimra, Diplsssrs, Triplsssrs, Oundruplessrs,
Oulniuplessrs, Sestupluters...

board space compared to compet-
ing standalone data converters.
The high linearity and low noise of
the AD5790 and AD5780 D/A con-
verters reduce the need to cali-
brate systems for nonlinearity or
to time-average multiple measure-
ments. The high stability and low
drift of the converters over time
and temperature reduce the need
to compensate systems for aging
and temperature effects. These
features combine to significantly
improve repeatability, reduce sys-
tem downtime, and lower system
maintenance costs.

PIN Diode
Skyworks Solutions has intro-

LY Seks Flliars

Ll plezssrs & duced a high power series PIN  Analog Devices, Inc.
Sudisns Flliar Seulles diode for transmit and receive analog.com

switching applications. The
SMP1325-087LF is a discrete solu- LVER
tion available in a high-thermal
dissipative package — making it
ideal for large signal switching

ES Microwave, LLC

B021 Cessna Avenue, Gaithersburg, MD 20878
P: 301-519-0407 F: 301-519-9418
WA, ESMICTOWaVE.Com

ON Semiconductor introduced of a
new family of 100 volt (V) trench-
based low forward voltage Schottky
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handheld. Including a rugged design
with no fans and no vents for tough
field environments. So even in worst-
case conditions, you can perform at

your peak.

That's thinking ahead. That's Agilent.

Agilent and our g
Distributor Network %

Right Instrument.

Right Expertise. 800-463-9275

Delivered Right Now. www.newark.com/agilent

© 2011 Agilent Technologies, Inc.
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Key Specs
Frequency

DANL

N9344C N9343C N9342C N9340B

1 MHz—- 1 MHz—- 100 kHz— 100 kHz—
20 GHz 13.6 GHz 7 GHz 3 GHz

-155 dBm/Hz -155 dBm/Hz -164 dBm/Hz -164 dBm/Hz

Sweep time <0.9s <0.7s <04s <0.1s
Weight with 3.6 kg 3.6 kg 3.6 kg 3.5kg
battery (7.9 Ibs) (7.9 Ibs) (7.9 Ibs) (7.7 Ibs)

View online HSA video demos
Download demonstration guides
www.newark.com/Agilent_ HSA




High Frequency Products
NEW PRODUCTS

Temwell RF Ban'!lpslss Helical Flllﬂ' Customized Servicel

The World expert in B.

Any UHF.SHF Band, Center freq. change, replaced items,
narrow band, broad band and mixer ?(stem specareall | P Bt
accepted in Pin type or module type (3 kind connectors).

for (1).Freq. customized service| X -
{Chang to any of FOT-5)) | 55
Fo.

aerospace markets. The API
Spectrum Sensors HO009 Hall
Effect Series are .875 inch in diam-
eter with a .750 maximum length.
They have a 12-bit resolution with
a rotational life of over 100 million
revolutions and feature an abso-
lute linearity of +/- 0.1% at room
ambient and +/- 0.3% at -40° to
+125°C. They are available with

R el B Fa

-Please pick up from the following catalog for your customized service-|
BW (-3dB) 60~160MHz|:Possible Center Fo:220M~1.3G
1L:1.0—1.5dB: Group Delay:10-20 nsec

Customized [ 7H3 List (F0 + /-100M 25dB)
Frequency Temwell-P/N-Fo-BW LL. Temwell P/N-Fo-BW LL.

210~270M | TT67853B-240M-60M | 2.0 || TF67853B-240M-60M 25
276~310M | TT63223B-288M-80M | 1.0 [|TF64223B-288M-80M 1.5
311~355M | TT67869B-350M-99M | 1.0 [ITF69869B-350M-99M 1.5
365~400M | TT63348B-375M-100M | 1.0 [ITF64348B-375M-100M | 1.5
401~455M | TT6395F-450M-120M 1.0 || TF64214B-450M-110M | 1.5
456~515M | TT63335F-480M-120M | 1.0 ||TF64335F-480M-120M | 1.5
516~555M | TT6393F-530M-120M 1.0 || TF6493F-530M-120M 1.5
556~595M | TT63336F-575M-120M | 1.0 [ITF64336F-575M-120M | 1.5

596~6401 7618F-625M-130 . F69618F-6; . . .
661700 3333F 666M-135M | 1.0 |[TF64333F-666M- : several options including: lead
T e e T e : rectifiers (LVFR) for applications wires, lead lengths and termina-

831~860M | TT67859F-850M-100M | 1.0 [ITF69859F-850M-100M | 1.5
861~900M | TT63353E-900M-165M | 1.0 [|TF64353E-900M-165M | 1.5
901~930M | TT67861B-925M-120M | 1.0 [ITF69861B-025M-120M | 1.5
931~950M | TT67868B-933M-120M | 1.0 [ITF69868B-933M-120M | 1.5
951~975M | TT67862B-975M-120M | 1.0 [|TF69862F-966.5M-110M] 1.5

such as switching power supplies
for notebook adapters or flat panel
displays, reverse battery protec-

tions; HR370 High TG printed cir-
cuit boards; and JST and Molex
terminals. Special shaft, flange

976~1000M | TT63338F-980M-120M | 1.0 [ITF64338F-980M-120M | 1.5
1001~1100M | TT67864B-1075M-120M) 1.0 |[TF69864B-1075M-120M] 1.5
1101~1180M| TT63339F-1160M-120M| 1.0 ||TF64339F-1160M-120M| 1.5
1251~1300M | TT63362F-1300M-200M| 1.0 |[TF64362F-1300M-200M| 1.5

(3) Module type + N, SMA, F Connector
= =

tion circuits, and high frequency
DC-DC converters. The new
NTST30100CTG, NTST20100CTG
and NTSB20U100CTG family of
devices utilize a trench topology
that enables exceptionally low for-
ward voltage drop and reduced
leakage current. This results in
low conduction losses and a sub-
stantial improvement in circuit
efficiency, helping design engi-
neers achieve regulatory require-

mounting, and gear mounting
frame configurations are also
available.
API Technologies Corp.
apitechnologies.com

(2). Match mixer system spec need
(Specific Center Freq. and High Isolation)

fiere

TEMIVELL dappytiirgs

W (-3dB) 40—60MHz[:Possible Center Fo:2 10M~1.3G
1L:1.5-2.5dB; Group Delay:30~40 nscc

Customized | _7HS List (Fo+/-50M 25dB) | 7HA List (Fo +/-50M 35d8) |
Fred. Range| Temwell-P/N-Fo-BW |IL | Temwell-P/N-Fo-BW [IL
221~245M_| TT63368B-240M-40M |20 || TF69523B-240M-60M | 1.5
246~275M_| TT67277B1-250M-35M |2.5 || TF64377B-248M-50M | 1.5

276~310M | TT67727B-293M-40M 2.0 || TF64208B-325M-50M _| 1.5

356~400M [T67728B-378M-40M .0 | TF69728B-378M-40M . .

A01-455M_| TT67256B-427.5M-40M | 1.5 | TF642008-455M-50M | 2.0 ments without the added complex-

456~515M T67811B-485M-40M .0 || TF6972F-470M-45M . o .

516-555M | TT67812B-535M-40M _[2.0]| TF69257B-530M-40M | 2. ity, such as synchronous rectifica-

556~595M | TT67825B-585M-40M _|2.0 || TF69825B-585M-40M | 25] .

596-640M_| T767826B-630M-40M |20 || TF69633F-660M-58M | 2.5 tion.

[ 661~700M | TT63326B-666M-40M |25 TF64327E-666M-50M | 25

701~7501 TT67230A-730M-40M 2.5 | TF69652B-725M-55M 25 H

[ 751-800M_| TT67797B-775M-50M TF69653B-775M-55M__| 2.0 ON Semiconductor VCXO

801~830 1167804B-815M-60M F69655B1-825M-55M .5 A 3
531-860M 7516A-B50M-70M F64371F-845M-70M | 25] onsemi.com Rakon announced a new family of
861~900M 1167805B-880M-60M F69548E-895.5M-35M | 3.0 1

901-930M 7414A-918 5M-55M F69609A-027M-60M | 3.0} low noise, frecluency selectable XO
931~950M | TT67806B-940M-60M 2.5 | TF64210A-935M-50M 30

951-975M_| TT67807B-063M-60M |20 | TF69342A-960M-60M | 35 * (RXO7050Q) and VCXO

| 976~1000M | TT67808B-988M-60M 2.5 | TF69522A-1000M-80M | 3.5

1001~1100M | TT67341A-1030M-77M

TF67341A-1030M-77M

1101~1180M | TT67357E-1105M-70M

TF69356A1-1140M-40M

1181~1250M | TT67809B-1215M-60M

TF69809B-1215M-60M

[1251~1300M TT63364B-1280M-120M | 2.

TF64364B-1280M-120M

3 Turmny d Tuming

(4). Isolation (Attenution) value request| (Add one tuning increase 10dB performance value)

W (-3dB): 20—40MHz Possible Center Fo:210M~1.3G
IL: 3.0~5.0dB: Group Delay: 40—50 nsec

>

N>

7

(RVX7050Q) products in industry
standard 7 mm x 5 mm surface
mount packages. The frequency
select pins are used to select the
output frequency from any combi-
nation of two or four pre-config-
ured frequencies. The selectable
capability increases design flexi-

Customized 7H3 List (Fo + /-50M 35dB) 7H4 List (Fo + /-50M 40dB) .
Freq. Range [Temwell-P/N-Fo-BW | IL | Temwell-P/N-Fo-BW | IL bility and reduces part count, to
221245M_| TT67186B-240M-16M _|3.0] TF69185A-225 6M-20M | 25 : i :
246~275\_| TT67696B-260M-20M _|2.0| TF64227E-270M-20M | 30 Sensor generate significant cost savings.
276-310M_| TT676978-293M-20M |25 | TF69697B-290M-30M | 2.0 : RX VX
[ 356~400M_| TT6771E2-390M-20M |25 TF64226E-370M-28M | 25] API Technologies Corp. announced Th(? 07050Q and RVX7050Q
401~455M_| TT67289E-463.5M-25M |26 | TF69205B-427 5M-32M | 25] a new output option for its deliver a frequency output from 8
456-515M_| TT63968-477.5M-24M |25 TF64247D-485M-25M | 25| . .

516-555M | TT6777B-550M-26M |25 | TF69300A-530M-28M | 25| Spectrum Sensors line of H009 MHz to 1.5 GHz with <1 ps RMS
556~595\_| TT6778D-580M-20M__|2.5] TF69650B-625M-30M_| 3.0 " - :

596-640M_| TT6779D-620M-22M _|3.0| TF64326E-666M-36M | 25 Hall Effect Position Sensors. The phase jitter (integrated 12 kHz to
661~700M_| TT63325E-666M-25M |25 TF69475D-670M-35M | 3.0 R : s s i

701~750M_| TT67784B-725M-28M _|3.0| TF69648F790M25M | 35 new 4-20mA output option joins 20 .MHZ)’ to address hl.gh speed
751~800M | TT67648A-793M-25M _|3.0 | TF69301A-815M-20M | 35| the existing HO009 series with serial data communications, net-
801~830V_| TT67464A-813 5M-25M |3.0| TF69450A-836.5M-25M | 35 . . ..
B31-G60M_| TT67216A-856.5V-20M |35 | TF69301A-B15M-20M | 351 Analog, PWR, and Serial output working and telecom applications.
B6T-000M_| TT67451F-881.5M-26M 3.0 | TF69309A-000M-30M | 4.0 . . . .
901-930M_| TT67550E-902 5M-27M |3.0| TF69291A-016M-34M [ 40] options. Hall Effect Position The Q Series offer a low cost, pin-
931~950M_| TT67152A-040M-30M _|2.5| TF69265A-047M-40M | 3.0 : i i i
951975M_| TT67266A-960M-34M |25 | TF69266A-960M-34M | 40] Sensors conyert rdatlve Change.s comprfltlble al.ternatlve to SlLal.)S
976-1000M_| TT67267A-080M-35M 3.0 TF69471A1-1015M-25M] 40 in a magnetic field into an electri- proprietary Si5xx selectable oscil-
10011100 | TT67401A-1040M-32M |30 | TF69471A-1015M-25M | 40 . . . :
T101~T180M | TT67355A1165M-44M 3.0 TF60338A1170M-35M | 6.5 cal signal to provide position lators. Smaller footprints are
T181-125000 | TT67788B-1215M-35M |30 TF695600-1283.7-25M | 55 . . ;
125113000 | TT67789B-1275M-35M |30 TF694269-1260M-28M | 50] change information. Hall Effect available soon.
*See more P/N & Detail Spec Sheet online: www.temwell.com.w Position Sensors are used in a Rakon

Customized Division: Joe@temwell.com.tw . . . .

usa : nweli.com tw variety of applications in the med- rgkon.com

TEMWELE CORPORATION

Made in Taiwan/ Designer & Manufacturer & Exporter
www.temwell.com.tw / Mail: info@temwell.com.tw

[1509001:2008]|[ RoHS|[SAW Filter's Conjugation|

ical, wind measurement, green
energy, robotics, and military and
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Mini-Flex & RG Cables

ASR Lab-Flex®

= WVNA Test Port Assembly
* Durable Connector Designs
*» Maintains Test Configuration

« Great General Purpose Test Assambly
« Low-Loss Construction
= 90dB Minimum Shielding

* Low-Loss Cable Construction + Superior Connector Designs

= Phase-Matched Pairs Available - Excellent Strain Relief / Extended Boots

+ Cost-Effective Test Assemblies

= Wide Variety of Connector Oplions
* Stainless Steel Connector Designs
= Up to 80dB Minimum Shielding

All cable groups offer performance up to 50 GHz
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P ProbucT HIGHLIGHT

Universal Radio
Network Analyzer
The R&S®TSMW

universal radio net- [ RNASRAL. e

work analyzer is a

high-end platform for VAT
optimizing all con- R&S Ui/
ventional wireless

communications net- =T

works. Two highly Fe 2

sensitive 20 MHz a8 0w

frontends for any oy oy, p

input frequency from (o sewe .

30 MHz to 6 GHz, a
dual-channel prese-
lection and an FPGA-
based software-defined architecture offer unsurpassed
performance while providing maximum flexibility and
operational readiness. In addition to functioning as a
scanner for wireless communications networks in combi-
nation with theR&S®ROMES4 drive test software, the
R&S®TSMW is also an ideal digital I/Q baseband receiv-
er for customer-specific applications.
e User-definable input frequency range from 30 MHz
to 6 GHz
e Two independent RF and signal processing paths,
each with a bandwidth of 20 MHz
e Integrated preselection for high intermodulation
suppression while dynamic range is high
e Support of LTE FDD and TD-LTE measurements
together with the R&S®ROMES4 drive test soft-
ware
e Parallel measurements in GSM, WCDMA, LTE,
cdma2000®1xEV-DO, TETRA and WiMAX™ net-
works
e Spectrum measurements with the RF power scan
option
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¢ [/Q baseband streaming with Gigabit LAN interface
to a PC or via R&S®digital 1/Q interface to the
R&S®IQR 1/Q data recorder

e Integrated GPS with PPS

Drive Test Software

R&S®ROMES4 is a test platform for measurements
in all mobile radio networks. In combination with
R&S®TSMx network scanners and test mobile phones, it
forms a complete system for coverage and quality of ser-
vice (QoS) measurements. Besides pure recording and
visualization of test parameters, data is processed instant-
ly and statistics are calculated in realtime.

One software solution for all technologies: “all under
one roof”

Flexible handling of software licenses reduces startup
costs

Parallel measurement with up to 16 mobile phones
per license; this saves time, allowing existing resources to
be utilized more effectively: reduction of operating expens-
es (OPEX)

Use of highly accurate, fast RF test and measurement
equipment (Rohde & Schwarz scanners):

many reliable measured values and results

Numerous advanced features for network trouble-
shooting

Automatic evaluation after completion of measure-
ment by means of the integrated replay function or
theR&S®ROMES4NPA (network problem analyzer),
which considerably reduces OPEX

Automatic identification of GSM interferences: consid-
erable OPEX reduction (up to 80 % potential savings
compared with standard analysis)

Unique Scanner for LTE and TETRA networks in all
bands and decoding of broadcast information

Rohde & Schwarz
Rohde-schwarz.com
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SECTOR MICROWAVE

HFE’s Product Showcase
Classified Advertising

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

In business since 1988, Special Hermetic

Products, Inc. has been a leader in the For more infOI'mUTion,Or
hermetic seal business for over 20 years. ~ " " 4
In addition to hermetic feedthrus, capacitors, fo pluce your ud, pleuse contuct:

connectors, headers and related products &
services, SHP offers solutions for all your

custom hermetic design requirements. Joqnne Frdngides
SHP i 150 50012008 Corfid. Tel: 201-666-6698 « Fax: 201-666-6698

SPECIAL HERMETIC PRODUCTS,

SHP o Bonge NG joanne@highfrequencyelectronics.com

(603)654-2002 — FAX(603-654-2533
Email: sales@shp-seals.com
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P Probuct HIGHLIGHT

LT N

14-Bit A/D Converters

The LTC®2145-14/LTC2144-14/LTC2143-14 are
2-channel simultaneous sampling 14-bit A/D converters

designed for digitizing high frequency, wide dynamic
range signals. They are perfect for demanding communi-
cations applications with AC performance that includes
73.1dB SNR and 90dB spurious free dynamic range
(SFDR).

Ultralow jitter of 0.08psRMS allows undersampling of
IF frequencies with excellent noise performance.

DC specs include +1LSB INL (typ), +0.3LSB DNL
(typ) and no missing codes over temperature. The transi-
tion noise is 1.2LSBRMS.

The digital outputs can be either full rate CMOS,
double data rate CMOS, or double data rate LVDS. A
separate output power supply allows the CMOS output
swing to range from 1.2V to 1.8V.

The ENC+ and ENC- inputs may be driven differen-
tially or single-ended with a sine wave, PECL, LVDS,
TTL, or CMOS inputs. An optional clock duty cycle stabi-
lizer allows high performance at full speed for a wide
range of clock duty cycles.

Integer-N PLL/Synthesizer

Linear Technology announces the LTC6945, a high
performance 6GHz integer-N frequency synthesizer with
outstanding -226dBc¢/Hz normalized closed-loop in-band
phase noise, excellent -274dBc/Hz normalized in-band 1/f
noise, a wideband phase noise floor of -157dBc/Hz and
best-in-class -102dBc spurious output.

In a typical 900MHz application, these performance
attributes enable a closed-loop phase noise of -100dBc/Hz
at 1kHz offset. The LTC6945 is designed to work in con-
junction with an external low noise VCO up to 6GHz. In
addition, the device has an on-chip output divider that is
programmable from 1 through 6 to extend the tuning fre-
quency coverage to as low as 350MHz.

The LTC6945 comprises a low noise reference buffer, a
reference divider, phase-frequency detector (PFD) with

w 18
|t |oves
| |
1 || \
1687 A et 0113
ANALOS S =
weot | ADC CORE x
* | cmos,
—t— 01 0 DOR CMOS
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ft— 02 13
=T ouTPyT 37| —-—
1407 - DAVERS .
ANALOG s 1
WUt ADC CORE ~ D2o )
125UH; — | cwocx
CLOCK ==
BLTERE T
1E0 0GND

phase-locked indicator, an ultralow noise programmable
charge pump and an integer feedback divider to attain
very low noise PLL operation. The on-chip SPI-compatible
bidirectional serial port allows frequency tuning and con-
trol, and read back of the register and loop status infor-
mation.

Linear Technology
linear.com

64k Point 2-Tone FFT, fjy = 69MHz,
70MHz, -1dBFS, 125Msps
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QUALITY, PERFORMANCE AND RELIABILITY
IN PRECISION COAXIAL CONNECTORS

EDGE LAUNCH BETWEEN SERIES __ BULKHEAD & PANEL
CONNECTORS ADAPTERS A 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.

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

sales@sgmcmicrowave.com
Www.sgmcmicrowave.com

Get info at www.HFelink.com




P Probuct HIGHLIGHT

Tactical Grade-10-DoF
zsfnsor MEMS IMU,
&u&

‘High-Speed, Low-Power
Rail-to-Rail Amps - - -

* Low Wideband Noise
* Low 1/f Noise
+ Low Distortion

Competitors e
e
e

ANALOG

ADA4896 ¥

-
==
=
=
i
W
&
=
™
8
a5
==

Sensor

Analog Devices released the third generation iSen-
sor® MEMS IMU (inertial measurement unit). The
ADIS16488 is a tactical grade 10-degree-of-freedom (DoF)
sensor and integrates a tri-axis gyroscope, tri-axis accel-
erometer, tri-axis magnetometer and a pressure sensor
into a single package.

This new MEMS IMU provides the most stable and
complete integrated sensor suite available, supporting
mission critical requirements in high-performance navi-
gation and stabilization applications. Beyond the impor-
tant tactical grade (below 10°hr) bias stability, the
ADIS16488 outperforms all other contemporary gyro/
IMU offerings on the often more critical specifications of
g-effect, temperature coefficient, and bandwidth by up to
100X. Further, the new iSensor MEMS IMU even outper-
forms legacy military grade IMUs on vibration rectifica-
tion and linearity. Every device undergoes unique and
extensive factory calibration, resulting in unparalleled
precision in the toughest environments and greatly
reduces complexity, time, cost, and design risk relative to
typical motion sensor development.

The ADIS16488 iSensor 10-DoF MEMS IMU is a com-
plete inertial measurement system that combines ADI’s
high performance iMEMS® technology and sensor-signal
processing expertise to optimize the IMU’s 10-DoF
dynamic performance. Operation is fully autonomous,
including all embedded compensations, with valid data
available from the SPI interface 500 ms after applying
power. With all calibration done at the factory, and with
an ADI Blackfin® processor-powered configurable inter-
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face for tuning embedded filtering and other diagnostics,
a major source of design integration time and risk is vir-
tually eliminated.

High-Speed Amplifiers

Analog Devices unveiled a series of high-speed ampli-
fiers that establish a new performance standard with the
best combination of high-speed, low noise and low power.
Designed for portable, multi-channel and low power
instrumentation and healthcare equipment, the ADA4896-
2 (dual), ADA4897-1(single) and ADA4897-2 (dual) high-
speed amplifiers provide the highest large-signal band-
width and slew rate with the lowest noise available today
in a rail-to-rail amplifier under 10 mW.

Each amplifier features low noise of 1 nV//Hz and
120-V/ps slew rate while consuming only 3 mA of supply
current. Further, the 1/f noise @10Hz is a low 2.4 nV/VHz.
Watch this video and learn more about ADI’s new series
of high-speed amplifiers.

Also announced as part of this high-speed amplifier
series was the ADA4895-2 dual de-compensated high-
speed amplifier. It delivers 1.5-GHz gain-bandwidth prod-
uct at gains of +10 and greater, making it ideal as a high-
speed, high-gain pre-amplifier.

The new rail-to-rail amplifiers operate across the
extended industrial temperature range of -40°C to +125°C
and offer a 3-V to 10-V supply range. The ADA4895-2 and
ADA4897-1/ -2 include an output disable feature.

Analog Devices
analog.com
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High Quality.
Higher Frequency.

e series of microwave and millimeterwave
with the benefit of legendary Delta quality

DELTA

£LECTRONICS MFG. CORP.

“=Connect Here,

Delta Electronics Mfg. Corp.
Tel: (978) 927-1060 ¢ Fax: (978) 922-6430
P.O. Box 53 ¢ 416 Cabot St.

Beverly, MA 01915 USA
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P Probuct HIGHLIGHT

Electrical-Thermal MMIC Design Flow

AWR Corp. recently authored a useful white paper,
“Turn Up the Heat! AWR Connected: An Electrical-
Thermal Design Flow.”

Excerpt:

“Electronic circuit design typically begins with an
assumption that the components are operating at ambi-
ent temperature. Monolithic Microwave Integrated
Circuit (MMIC) design, in particular, violates this as the

DC current flowing through the ever-shrinking devices
induces heating to two, three, or even four times greater
temperature (in deg C). Such a large departure from
assumed room temperature behavior impacts phase, gain,
efficiency, noise, and intermodulation distortion. Circuit
designers need tools with integrated electrical-thermal
analysis to address these performance issues.”

Read the entire paper at: http://web.awrcorp.com/con-
tent/Downloads/ MMIC-Flow-WP.
pdf?from=771266750304385

Modelithics Latest Release for AWR Microwave
Office

Modelithics, Inc. (www.modelithics.com) has released
the latest version of their popular linear and non-linear
system level model libraries for RF, microwave and milli-
meter-wave device and components. The Modelithics
COMPLETE Library version 8.0 for AWR’s Microwave
Office™ software introduces forty-six (46) new Global
Models for passive RLC’s, and eighteen (18) new non-lin-
ear models for diodes, switches, amplifiers, and transis-
tors.

Nearly all of the existing models for use with AWR’s
Microwave Office software have been updated with sig-
nificant enhancements to enable full compatibility with
AWR’s APLAC® non-linear circuit simulation technology.
Version 8.0 also introduces a new measurement-derived
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substrate library. The enhanced APLAC compatibility as
well as the new Substrate Library were added in response
to designer requests to improve the convenience , accu-
racy and flexibility of their AWR simulations with
Modelithics’ models.

Designers can download our free model library,
Modelithics SELECT™ from www.modelithics.com and
see for themselves why designers around the globe con-
sider Modelithics libraries a necessary part of their RF
design toolkit. For more information or to request a free
full-version trial of the Modelithics COMPLETE Library,
send an email to Sales@Modelithics.com , or click on the
free trial link you’ll find at: http:/www.modelithics.com.

AWR
awrcorp.com
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When failure is not an option.
Johnson’s line of SMP connectors are manufactured to MIL-Spec interface Tyt
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standards with consistent quality and performance levels you can depend on Q‘\ % ﬂ O

in your designs and applications.
- Use blind-mate applications w

- Micro-miniature slide-on/snap-on interconnect system (o'
- Bullet design that provides a flexible link between shroud connections ‘5
- Available in custom configurations
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Key benefits of using an SMP connector are:

Just another reason why Emerson Network Power is the
global leader in enabling Business-Critical Continuity™.

EmersonConnectivity.com
800-247-8256
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Johnson EMERSON.

Connectivity Solutions Network Power

Emerson Network Power and the Emerson Network Power logo are trademarks and service

marks of Emerson Electric Co. ©2011 Emerson Electric Co.



Design Notes & Market Reports

DesicN NOTES

Applied Wave Research (awrcorp.com):

Analog Office Configure

This project will help new users to Analog Office con-
figure the software for some settings that they will be
more familiar with. These include the schematic and
layout colors, the hotkeys, schematic wires behavior,
units, and layout face defaults. This project will also dis-
cuss a method to generate a library of elements defined
by the user.

Analog Office Extends HSPICE Transient Simulations to
RF

Microwave Office, the Applied Wave Research (AWR)
product for RF, microwave and millimeter-wave design,
offers harmonic balance simulations to obtain steady
state waveforms for port voltages and currents in micro-
wave circuits. Design of many types of circuits such as
oscillators, frequency dividers, and digital circuits with
memory requires the ability to perform transient simula-
tions. AWR’s Analog Office (AO) offers this capability for
RF and microwave circuits through integration with
HSPICE 2003 from Synopsys...

BJT Amp Complete
This example is a part of AO Getting Started Guide.

BJT Amp OpPnt

This project shows the preliminary design of a differ-
ential amplifier, in order to demonstrate the DC operat-
ing point annotation and measurement in MWOffice and
Analog Office.

CustomSpirals

It is easy to create your own custom spiral inductors
within the AWR environment. The following simple steps
show how to create the spiral element, characterise it and
then use it in your project.

HierarchyResExample

The unified database used in the AWRDE contains
much more connectivity information than other IC design
tools normally would. In order to make the most of the
advanced features of Analog Office, hierarchical connec-
tion in layout needs to be considered a little differently.

Agilent Technologies: (agilent.com/find/powerofx)

Agilent Technologies has made available a new
Application Note on Testing DigRF Interfaces. The new
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“Solutions for Testing DigRF Interfaces” 5990-9501EN,
offers insight into how to quickly and efficiently charac-
terize digital wireless devices. It is part of a series of
Agilent Power of X application notes created to provide
insight into solving tough measurement problems in a
unique way for both the design and manufacturing envi-
ronments. To request copies of the free application notes
go to www.agilent.com/find/powerofx.

MARKET REPORTS

Test Equipment Market in Russia and the CIS

Russia and the CIS countries are emerging markets
offering long-term potential for general purpose test
equipment vendors. Government and private invest-
ments in infrastructure development and services are
poised to generate new opportunities for test equipment
vendors.

New analysis from Frost & Sullivan (http:/www.tes-
tandmeasurement.frost.com), General Purpose Test
Equipment Markets in Russia and CIS Countries, finds
that the markets earned revenue of $194.8 million in
2010 and estimates this to reach $247.3 million in 2015.
The research service covers the following products: oscil-
loscopes, signal generators, spectrum analysers, multime-
ters, network analysers, logic analysers, power meters,
arbitrary waveform generators and electronic counters.

“Investments in infrastructure are rising with con-
stant upgrades and efforts at modernisation,” notes Frost
& Sullivan Industry Manager Sujan Sami. “The increase
in public-private partnerships (PPP) is set to boost infra-
structure development, leading to greater demand for
suitable test equipment.”

The education as well as the aerospace and defence
(A&D) sectors are major revenue-generating streams in
Russia and the CIS countries. The A&D end-user sector
was not as badly affected by the economic downturn as
other sectors. This, in addition to the growth in the edu-
cational sector, is driving demand for oscilloscopes and
other general purpose test equipment.

A large territory and customer base also bodes well for
market prospects. “Russia is the largest country in the
world and is also the 9th largest country in terms of
population,” explains Sami. “This implies a huge con-
sumer base for electronic products that will attract elec-
tronic OEMs and create potential for general purpose test
equipment vendors.”

At the same time, growth in several industrial sectors
is poised to augment demand for general purpose test
equipment in the near future. In addition, with the econ-
omy recovering from the recession, the pent-up demand



What Have You Done For Me Lately?
Plenty!

Weve Bent The Rules

Our family of Radiant Arrow bent element antennas are
up to 75% smaller than standard log periodic antennas.
Covering 26 MHz to 6 GHz, these antennas handle the
necessary power levels to generate significant E-fields
for radiated susceptibility testing,

16,000 Watts of Pure Power

Stand back! We've exceeded our old limits with the
new 16000A225 amp. It covers 10 kHz to 225 MHz
and delivers 16,000 watts of power.

We've Pushed The Technology Envelope
We ripped that envelope wide open 2y Our New Dual Band Amplifiers
with our small, lightweight e _ ; = Break Down Old Barriers

Solid State Hybrid With two amplifiers in a single
Power Modules. package, you can finally go all the
They deliver high way from 0.8 to 18 GHz with the
output power reliability of solid state.

(up to 5 watts) across an
ultra-wide instantaneous

bandwidth (4 to 18 GHz).

Our New EMI Receiver:
Amazing Speed, Incredible Accuracy

The CISPR-compliant DER2018 covers 20 Hz to 18 GHz and beyond.
It combines sensitivity, dynamic range and speed with a more
intuitive interface.

Accuracy, Linearity & Bandwidth.
Need We Say More?

Our two newest laser-powered E-Field probes,

All-In-One Fully Integrated Test Systems
FL7040 - 2 MHz to 40 GHz and FL7060 - Get more done in less time with everything right at
2 MHz to 60 GHz; each do the work of yout fingertips. Since its all

multiple probes, with outstanding accuracy Moo Boger oo Iy R

and linearty. They're smaller and lighter. the best accuracy, lowest risk
Yet our new “S” Series amps are  and greatest support in a fully
available from 0.8 to 4.2 GHz, tested system prior to shipping.
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in between.
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n'@

www.arworld.us

rf/microwave instrumentation
Other ar divisions: modular rf  receiver systems ® ar europe

USA 215-723-8181. For an applications enginee, call 800-933-8181.
In Europe, call ar United Kingdom 441-908-282766 ¢ ar France 33-1-47-91-75-30 ¢ emv GmbH 89-614-1710 ¢ ar Benelux 31-172-423-000

Copyright © 2012 AR. The orange stripe on AR products is Reg. U.S. Pat. & TM. Off.



‘Design Notes & Market Reports

for general purpose test equipment is set to hit the mar-
ket, resulting in heightened demand levels.

However, the lack of private capital expenditure
threatens to restrain market growth. Poorer economies
such as Tajikistan, Armenia, Uzbekistan, Kyrgyzstan and
Moldova are mostly dependent on state expenditure for
growth. This restricts the adoption of newer technologies,
hindering market expansion.

With government policies playing a critical role in the
development of countries in the CIS region and in Russia,
companies also need to keep a close track of evolving gov-
ernment regulations.

“Focusing on total solutions, rather than just selling
test instruments, is the key to achieving market success,”
concludes Sami. “Moreover, to compete more effectively
against regional vendors, companies will need to forge
alliances with local channel partners.”

If you are interested in more information on this
study, please send an email with your contact details to
Anna Zanchi, Corporate Communications, at anna.zan-
chi@frost.com.

“Wireless Decade” for Latin America

Currently, the Latin American region is characterized
by the coexistence of 2G, 3G and 4G wireless standards.
The lack of standardization has restrained vendors in
terms of product development and customer base expan-
sion. However, the future looks bright as regulatory bod-
ies begin playing an important role in aligning with
international standards.

New analysis from Frost & Sullivan estimates the
markets to expand from $ 158.5 million in 2010 to $342.0
million in 2017, growing at a compound annual growth
rate (CAGR) of 11.6 percent during the forecast period.

“A key factor driving demand for wireless test equip-
ment is the continuous development of wireless commu-
nication standards from 2 and 2.5G to 3G, 3.5G, HSPA
and 4G,” notes Frost & Sullivan Research Analyst
Mariano Kimbara. “There are several 4G trials and
deployments slated to begin by the end of 2011 and the
beginning of 2012 which are expected to generate growth
for this market.”

The evolution from 2G to 3G wireless standards has
contributed significantly to the uptake of wireless test
and equipment in the Latin American region. Operators
in Latin America are in the initial phase of 3G HSPA
deployments and very few are introducing HSPA +. The
new HSPA technologies allow increased data transmis-
sion in the region without the need for massive invest-
ment.

60 High Frequency Electronics

Imminent LTE deployments also augur well for mar-
ket prospects.

“The major reason for deploying LTE in the region is
the promise of reduced operating costs and savings in
terms of frequency spectrums over the long term,”
explains Kimbara. “As a result, operators are favoring the
implementation of LTE, instead of blindly following the
parameters of developed markets such as those in North
America and Europe.”

A key challenge is the lack of emphasis on quality,
which has had a ripple effect on investment levels. Latin
American operators are cost conscious, exhibiting an
‘essentials only’ attitude towards test equipment.
Consequently, vendors are experiencing difficulties in
penetrating the market with high-end sophisticated test-
ing tools.

“Regulatory bodies have not been very proactive in
auditing network quality,” elaborates Kimbara.

“They have shirked from applying penalties in cases
where operators have failed to meet the contractually
agreed performance in terms of efficiency and quality.”

However, things are changing. The explosion of wire-
less data usage brought about by smartphones has put
immense strain on networks in the Latin American
region in terms of quality. Regulatory bodies are starting
to push for higher quality standards in some countries.

“The rising number of smartphones and tablets sales,
combined with high mobile penetration rates, has intensi-
fied the need to deploy HSPA+ in large cities,” concludes
Kimbara. “This will highlight the need for more robust
and reliable wireless test and equipment.”




C.W. Swift & Associates is proud to feature
SGMC Microwave Precision Coaxial
Connectors and Adapters

BULKHEAD & PANEL
ADAPTERS
.--' \_ 3
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EDGE.LAUNCH BETWEEN SERIES
CONNECTORS ADAPTERS &
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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

JdG MC,,,,:..

MICROWAVE

C.W. Swift & Associates stocks RF, Microwave and Millimeter wave adapters, connectors,
components and tooling from SGMC Microwave and other fine manufacturers.

C.W. SWIFT & Associates, Inc.
15216 Burbank Blvd.
Van Nuys, CA 91411
Tel: 800-642-7692 or 818-989-1133
Fax: 818-989-4784
sales@cwswift.com
www.cwswift.com
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30 GHz Drop-In Isolator

Renaissance Electronics has designed a new drop-in
isolator for Satcom applications covering the 30-33 GHz
frequency range (Model No. 2LONEU-RoHS).

The unit has less than 1 dB Insertion Loss and more

than 16 dB Isolation and Return Loss over the tem-
perature range -20 to +60°C.

It is capable of handling 40 watts of forward and 10
watts of reflected power.

Comprehensive information about various
Renaissance/HXI products is available at our websites
www.rec-usa.com / www.hxi.com.

W.FL Cable Assemblies

VidaRF Inc. announces the availability of Cable
Assemblies featuring the popular W.FL series of connec-
tors from Hirose. W.FL is popular due to its small size as
it can make connections when space is extremely limited.

Tactile click sensation confirms fully mated condition
assuring complete electrical and mechanical contact.

1.5 mm max mated height, 3.4 mm mounting for
receptacle

Light weight (5.6 mg)

Operating Frequency: DC — 6 GHz

VSWR: 1.35 max at 3 — 6 GHz

Temp Range: - 40 to + 85 deg C
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Low-Noise Amp

The HLNAV-360 is a low noise amplifier with inte-
grated isolators at the input and output ports. It operates
over the 57 to 64 frequency band with 27 dB gain, noise
figure of 6.0 dB, and a P1dB of + 12 dBm.

RF interfaces are via WR-15 waveguide with standard
UG-385/U flanges. A single MCX connector provides the
bias input for the + 15 VDC operating voltage. The ampli-
fier bias is internally regulated and sequenced for reli-
ability and user convenience.

Renaissance Electronics
rec-usa.com

SMA Connectors

VidaRF’s wide ranging line of SMA connectors and
phase matched adaptors can be configured to your speci-
fications in ranges from DC to 18 GHz. Both male and
female SMA connectors are available in crimp or solder
versions, making them compatible with a wide range of
cables. SMA receptacles can be ordered in a bulkhead,
panel-mount, or press-fit configuration, and all panel-
mount receptacles are available with 2 or 4 hole flanges.
The panel-mount receptacles offer solder cup, post, or tab
contact terminations. Reverse polarity SMAs are also
available.
VidaRF
vidarf.com
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International Microwave Symposium
IEEE 17-22 June 2012, Montréal, Canada MTT-S
http://ims2012.mtt.org/

IMS2012: Microwaves without Borders

About the conference:

The IEEE Microwave Theory and Techniques Society's 2012
International Microwave Symposium (IMS2012) will be held on 17-22
June in Montréal, Canada as the centerpiece of Microwave Week.
IMS2012 offers technical sessions, interactive forums, plenary and
panel sessions, workshops, short courses, industrial exhibits,
application seminars, historical exhibits, and a wide array of other
technical and social activities including a guest program. Colocated
CRIERILEIICEIER  \ith IMS2012 are the RFIC symposium (www.rfic2012.0rg) and the
ARFTG conference (www.arftg.org), which comprise the Microwave
Week 2012 technical program. With over 9,000 attendees and over
800 industrial exhibits of the latest state-of-the-art microwave
products, Microwave Week is the world’s largest gathering of Radio
Frequency (RF) and microwave professionals and the most
important forum for the latest and most advanced research in the
area.

"Description : Chipese Garden at the Muhﬂ'éal Botanical Garden
" Credit’: © Montréal Botanical Garden, Michel Tremblay

L For more information visit http://ims2012.mtt.org

i L
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Description : Biosphére, Environment Museum:
Credit : © Tourisme Montréal

Biospheére, Environment Museum

Ll w0 = .| IMS2012 exhibit space is
: - available for reservation.

To book a space or for information contact:
Richard D. Knight, Sales Manager
] e iy Telephone: 303-530-4562 ext. 130

'r ’.. I'ip‘ 1 . . . .
Credit: © Festival Internaﬁde Jazz de Montréal, Jean-Francois Leblanc E m a I I : R I C h @ m pa SSOC I ateS.CO m
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High Frequency Electronics magazine
An effective advertising medium to reach design engineers

- Respected technical content

- Professionally edited and presented material

- Business and technology news

- Conference and short course calendar

- New product announcements

- Online Edition (PDF) identical to print edition

www.highfrequencyelectronics.com
Use online ads for a combined online-print presence

- Subscriber services — subscriptions & renewals

- Complete archives of all past technical articles, reports,
tutorials, editorials

- Advertiser information and ad material specifications

- HFeLink™ quick access to industry web sites

- Ready to add new capabilities

Special Services
Use our expertise in print and electronic media

- Article reprints, catalogs, brochures

- Mail list rental

- Trade show promotions & literature distribution
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- Other needs? Just ask!
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Enjoy the benefits of RF training via
web conferencing:

® No travel expenses

e Shorter sessions - only 90 minutes each day

e Keep up with your projects, meetings, etc.

e Live sessions - interact with instructor

e Instructor can adapt presentation based on student
feedback

Here’s how it works:

¢ Log-in to the web conference at the start of each ses-
sion - you can even use your smartphone or tablet!

e Follow along and take notes - PDF manual included

e Live Demos - the instructor can share simulations
and other applications from their computer

e Ask questions via the chat window at any time, or
email between sessions

Enjoy the benefits of live, classroom training - with no
travel expense and minimal disruption to your schedule.

Upcoming Web Classroom Courses:
e Impedance Matching - New! 2 hours - February 9
e GaN Power Amplifier Design March 12-16,2012

e RF Fundamentals June 25-29,2012

Besser Associates

w  The Worldwide Leader in RF and Wireless Training

Learn RF Anywhere.

ro0®

Besser Associates

SM

GaN Power Amplifier
Design - New Course!

March 12-16, 2012 - Just 90 minutes per day!
Outline:
GaN Semiconductor and GaN HEMT PA Capabilities:

e GaN semiconductor properties ® GaN HEMT
transistors ® geometries ® semiconductor processes
® breakdown voltages ® thermal resistance ® power
capability e reliability ® thermal management
techniques ® gain e efficiency ® frequency performance

GaN FET PA Devices and Models:

e Existing discrete GaN HEMT vendors ® devices
e MMIC sources ® comparison of MMIC devices and
performance ® MMIC matching and biasing elements ®
nonlinear GaN HEMT models

GaN FET PA Design Considerations:

¢ Constant amplitude envelope design (GSM)
considerations ® non-constant amplitude envelop
(EDGE, CDMA, WCDMS, WIMAX, LTE) design
considerations and solutions

GaN FET PA Design Examples:

e Step-by-step PA design for various classes of
operation as well as the popular Doherty amplifier
using the latest nonlinear CAD circuit programs

Phone: 1-650-949-3300 Fax: 1-650-949-4400 www.besserassociates.com



S5KkHzto 12 GHz

Looking for couplers or power taps? Mini-Circuits has
236 models in stock, and we're adding even more! Our
versatile, low-cost solutions include surface-mount
models down to 1 MHz, and highly evolved LTCC
designs as small as 0.12 x 0.06", with minimal insertion
loss and high directivity. Other SMT models are designed
for up to 100W RF power, and selected core-and-wire
models feature our exclusive Top Hat™, for faster
pick-and-place throughput.

Directional/Bi-Directional

COUPLERS

$
up to 250W  rom I ca. (qu. 1000

At the other end of the scale, our new connectorized
air-line couplers can handle up to 250W and frequencies
as high as 12 GHz, with low insertion loss (0.2 dB @ 9
GHz, 1 dB @ 12 GHz) and exceptional coupling flatness!
All of our couplers are RoHS compliant. So if you need
a 50 or 75 Q, directional or bi-directional, DC pass or
DC block coupler, for military, industrial, or commercial
applications, you can probably find it at minicircuits.com,
and have it shipped today!

See minicircuits.com for specifications, performance data, and surprisingly low prices!
Mini-Circuits...we’re redefining what VALUE is all about!

JMini-Circuits’

ISO 9001

ISO 14001 AS9100

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661
(g“«tz The Design Engineers Search Engine finds the model you need, Instantly - For detailed performance specs & shopping online see mm|c|r[§u|ts -Com -

U.S. Patents
7739260, 7761442

IF/RF MICROWAVE COMPONENTS
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SUPER ULTRA WIDEBAND

AMPLIFIE

.
$
+24 dBm output... 0.7t0 21GHZ  om 845 ea.

Calling these amplifiers “wideband” doesn’t begin to describe them.
Consider that both the ZVA-183X and ZVA-213X amplifiers are
unconditionally stable and deliver typical +24 dBm output power at 1dB
compression, 26 dB gain with +/- 1 dB flatness, noise figure of 3 dB
and IP3 +33 dBm. What’s more, they are so rugged they can even
withstand full reflective output power when the output load is open or
short. In addition to broadband military and commercial applications,
these super wideband amplifiers are ideal as workhorses for a
wide number of narrow band applications in your lab or in a
production environment.

Visit our website for comprehensive performance data and

specifications for our ZVAs or any of our over 10,000 catalog items.

You can even order on-line for next day shipment.
Mini-Circuits...we’re redefining what VALUE is all about!

TYPICAL SPECIFICATIONS

MODEL FREQ. GAIN POUT NOISE FIG. PRICE
(GHz) (dB) (dBm) (dB) (1-9)
@ 1dB Comp.

ZVA-183X+ 0.7-18 26 +24 3.0 845.00
ZVA-213X+ 0.8-21 26 +24 3.0 945.00
Note: Alternative heat-sink must be provided to limit maximum base plate temperature.
ZVA-183+ 0.7-18 26 +24 3.0 895.00
ZVA-213+  0.8-21 26 +24 3.0 995.00
All models IN STOCK! O RoHS compliant

[ Mini-Circuits’

1SO 9001
50 P.O. Box 350166, Brooklyn, New York 11235-0003 (71
@;’2 The Design Engineers Sea

U.S. Patents.
7739260, 7761442

ISO 14001 AS9100

8) 934-4500 Fax (718) 332-4661

rch Engine finds the model you need, Instantly - For detailed performance specs & shopping online see minicimuib;‘w
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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




IF CABLE INTEGRITY IS CRITICALAND YOU
NEED PRODUCTS TO WITHSTAND HARSH ENVIRONMENTS...
FAILURE IS NOT AN OPTION.

THAT’S

MISSION CRITICAL CONTINUITY.

Emerson Connectivity Solutions

RF connectors and cable assemblies are designed to offer reliable
connectivity solutions for RF & Microwave, Military and
Security/Defense applications.

re trademarks and service

Network Power logo a
Electric Co.

EmersonConnectivity.com
Toll free: 800-247-8256 y
Phone: 507-833-8822 S

Electric Co. ©2011 Emerson

on Network Power and the Emerson

&
4 EMERSON.
g% Connectivity Solutions Network Power

EMERSON. CONSIDER IT SOLVED.™



ULTRA-REL
CERAMIC MIXERS

300 MHZz to 12 GHz

y

The Most Reliable Mixers In Today’s Marketplace

3-YEAR GUARANTEE

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

[ JMini-Circuits’



ULTRA'REFC eramic Mixers

Excellent Electrical Performance for
CRITICAL APPLICATIONS

Typical Performance Curves (MAC 42+ shown, see minicircuits.com for other models)
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There’s much more to Mini-Circuits Ultra-Rel® Ceramic Mixers than just a rugged case—
designed and built not only to survive, they deliver excellent electrical performance

in a consistent manner throughout a product’s life cycle: across the entire frequency
range, at temperatures from -55 to +100°C, and from unit to unit and lot to lot.

It's what makes these mixers ideal, not only for military use, but anywhere long-term
reliability adds bottom-line value: high moisture areas, busy production lines, high-speed
distribution centers, heavy industry, outdoor settings, and unmanned facilities, to name
just a few. For more information, from technical specifications to performance data,
environmental ratings, export info, application notes, pricing, real-time availability, and more,
just go to minicircuits.com and make your selection today!

[ JMini-Circuits’ro. 80x 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661

1SO 9001 SO 14001 AS 9100 CERTIFIED



[ IMini-Circuits’

Designed and Built for Long-Term Reliability in
HOSTILE ENVIRONMENTS

Rugged LTCC Construction

Hermetically /
o

Sealed

—~—
/S
— N \
Easy Visual Solder —~— Low Profile
Inspection only 0.06"71.5 mm =

Mini-Circuits MAC mixers meet or exceed the
following qualifications:

Gross Leak MIL-STD-202 Method 112, Condition D
(100% of all MAC Mixers we ship)

Fine Leak MIL-STD-202 Method 112, Condition C,
Procedure llla

Thermal Shock MIL-STD-202 Method 107
(-55/+100C°, 1000 cycles, 15 minutes)
(-55/+150C°, 1000 cycles, 15 minutes)

Vibration MIL-STD-202 Method 204, Condition D
(10-2000Hz sine, 20g, 3 axis, 12 c.y.ea.)

Acceleration MIL- STD-883 Method 2001, Condition E
Mechanical Shock MIL-STD-202 Method 213, Condition A

HTOL MIL-STD-202 Method 108, Condition D
(1000 hours, 125°C, at rated LO level)

Multiple Reflow JESD22-B102

Bend Test JESD22-B113

Adhesion Strength Push test >10Ib

All Photos courtesy of U.S. Military and NASA

IF/RF & MICROWAVE COMPONENTS For detailed performance specs & shopping see minicircuits.com-

Ly



ULTRA'REL® Ceramic Mixers

Meet the demands of
Your HOSTILE ENVIRONMENT

Photo courtesy of
US. Military and NASA

Aerospace ® Military ® Outdoor ® Industrial ® Instrumentation

Model LO Level Frequency Conv. Loss Isolation Price § ea.
(dBm) (GHz) (dB) L-R (dB) (qty.10)

MAC-24+ 7

MAC-241H+ 10 0.3-2.4 6.1 40 5.95
MAC-24MH+ 13

MAC-42+ 7

MAC-42.H+ 10 1.0-4.2 6.1 85 6.95
MAC-42MH+ 13

MAC-60+ 7

MAC-60LH+ 10 1.6-6.0 6.5 35 7.45
MAC-60MH+ 13

MAC-80LH+ 10 5.8 7.95
MAC-80MH+ 13 2.8-8.0 5.8 29 7.95
MAC-80H+ 17 6.5 8.95
MAC-85L+ 4 i 7.0

MAC-85-+ 7 2885 6.1 31 7.95
MAC-113H+ 17 3.8-11 6.5 28 11.95
MAC-12GL+ 4 6.6

MAC-12G+ 7 8812 6.3 26 8.95

Go to minicircuits.com for technical specifications, performance data,
pricing, and real-time, in-stock availability!

Outline Dimensions (i)

A B C E F G H
30 250 .060 .050 050 .080 056
762 635 152 127 127 0.76 1.42

Moozl

10 9 8 7 6

Weight 0.23 grams

Pin Connections

LO 10
RF 5
IF 3
GROUND 1,2,4,6,7,8,9

Ponssmsn
A ARARA
B 1\ \/ \/\/ \/ 14~ MARKING AREA
IN /NN
l L,_____J
12345
INDEX

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

Mini-Circuits’
[ JMini-Circuits
I1ISO 9001 ISO 14001 AS9100
o P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661
&)’/4”2 The Design Engineers Search Engine finds the model you need, Instantly « For detailed performance specs & shopping online see miniCilL?liis-cyL
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