Vol. 56 * No.10 October 2013

7

SURVIVING
SEQUVESTRATION

horizon
house®

Founded in 1958


http://www.mwjournal-digital.com/mwjournal/201310/TrackLink.action?pageName=Cover&exitLink=http%3A%2F%2FMicrowaveJournal.com
http://www.mwjournal-digital.com/mwjournal/201310/TrackLink.action?pageName=Cover&exitLink=http%3A%2F%2FMicrowaveJournal.com
http://www.mwjournal-digital.com/mwjournal/201310/TrackLink.action?pageName=Cover&exitLink=http%3A%2F%2FMicrowaveJournal.com

BETTER BUILDINGS

BETTER CARE

For next-generation DAS,
there’s only one name for passives.

It's simple. Better signals equal better care. Today's hospitals personify

the need for next-level Distributed Antenna Systems (DAS). And the

engineers that are building them turn to MECA for passive components.
American ingenuity and 52 years of experience have resulted in the deepest,
most reliable product line of ready-to-ship and quick-turn solutions, such as:

Power Dividers Up to 16 way and 18 GHz
Attenuators Up to 60 dB and 500W
Terminations Up to 500W

Couplers Up to 40 dB and TkW

Integrated Rack Units Delivered in 3-6 weeks

They come with an industry leading 3 year guarantee and true MECA pride.
Ready to build a better DAS? Start with a visit to www.e-MECA.com.

. iBwave Microwave Electronic Components of America

Look for the expanding The Professional’s Choice for RF/Microwave Passive Components
lineup of MECA products

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

testing instruments.

design

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

Through unique

GGB INDUSTRIES, INC. -

Telephone (239) 643-4400 -

Picoprobe elevatef's-pl'fo

cards to a higher level...

L - N

(-..110 GHz to be exact.)

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

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

P.O. BOX 10958 -
Fax (239) 643-4403 «

E-mail email@ggb.com °

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

Typical Specs 10GHz 20GHz 40GHz
Insertion Loss 0.6 dB 0.8 dB 1.3 dB
Return Loss 22dB 18 dB 15dB

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

NAPLES, FL 34101

www.picoprobe.com
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POWER
SPLITTERS/
COMBINERS

from2 I(HZ fo ’8 GHZ siwis/ I ¢

]
i’ = The Industry’s Largest Selection includes THOUSANDS
T— of models, from 2 kHz to 18 GHz, at up to 300 watts power, and in coaxial,
flat-pack, surface-mount, and rack-mount housings for 50 and 75 Q systems.

From 2-way through 48-way designs, with 0°, 90°, or 180°

phase configurations, Mini-Circuits power splitters/combiners offer

outstanding performance for insertion loss, isolation, and VSWR.

Decades of experience with multiple technologies make it all possible, from
@ core & wire, microstrip, and stripline, to semiconductors and LTCC ceramics.

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.

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

-

[ JMini-Circuits

www.minicircuits.com P.O. Box 35166, Brooklyn, NY 11235-0003 (718) 934-4500 sales@minicircuits.com
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Trying to send and
receive a small signal
among big interferers on
—— your repeater platform?

- e mmama—a  We should talk. 4

= - oy —— 1
AN N W .-

RS 513.870.4087 '§

www.polezero.com
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Supporting
Space Exploration
through the Development
of Innovative
Technology.

K&L Microwave has contributed
to the aerospace industry for
forty years and has been part
of the following programs:

Apollo 17
Mars Science Lab

Mars Opportunity Rover
Mars Spirit Rover

Iridium Satellite Constellation
CHIRP

GPS-3

GPS-R
\-Sensor

Voltronics, the Trimmer Capacitor Company, is now located
at the K&L Microwave facility in Maryland. An experienced
manufaciuring and engineering staff is available to offer the
same well-respected and extensive line of products,

8 - —

www volironicscorp.com

mmtc&mmuwmnmm BSCFLTERS * DOW-SEY MICROWANE * NOVACAR
. -nm it QIELECTAIC LABOAATORES * KAL MICROWAVE * P

------------
1501 1400
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If it’s
gonna fly,
it hasto be...

K-band LNA
*100°K

¢ 2 GHz Bandwidth
* 35-50 dB Gain

Light
: SSPAs—C, X, Ku and Ka-band
* 4 watts to 150 watts
/ « 15 watts @ Ku-band = 8 0z.

Airborne Products Lt High Spoed Modem X

» Small Form Factor 255 x 184 x 18mm
f rom TE’ edyn e * 30 Watt Typical Power Gonsumption
Microwave Solutions
See us at: ".‘ TELEDYME
AOC Intermational MICROWAVE SOLUTIONS
Symposium & Convention Everywhereyoulook®

Oct. 27-30 - Booth #232

800.832.6869 or +1.650.962.6944
MILCOM 2013 teledvnemicrowave.com
Nov. 18-20 - Booth #1303 microwave@teledyne.com
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Under powered and over budget? ifyoure in need of driving
Problem solved.

up the power handling and
driving out cost in your next

switch design, Aeroflex /
Metelics’ MSW series surface
mount PIN diode switches
and supercharged 125V,
-200 V) MPD drivers are the
perfect combination. It only
takes a single driver to drive
several of our high power
(100 W CW or 500 W peak

Eval Boards ; :
Available input power) switches—even

From Stock
Buy Online at

Aeroflex.com/MSW

& visale=

symmetrical and asymmetrical
T-R switches at the same
time—saving you precious real

PIN Diode Switch and Driver Combinations

Part Number

Configuration

Drive
Voltage*

Recommended
Switch Driver

Frequency Band
(MH2)

MSW2000-200

T-R Switch, TX Left

+V Only

MPD2T28125-700

10 to 1,000

MSW2001-200

T-R Switch, TX Left

+V Only

MPD2T28125-700

400 to 4,000

MSW2002-200

T-R Switch, TX Left

+V Only

MPD2T28125-700

2,000 to 6,000

MSW2022-200

T-R Switch, TX Right

+V&-V

MPD2T5N200-702

2,000 to 6,000

MSW2050-205

T-R Switch, TX Left

+V Only

MPD2T28125-700

20 t01,000

MSW2051-205

T-R Switch, TX Left

+V Only

MPD2T28125-700

400 to 4,000

MSW2030-203

Symmetrical SP2T

+V Only

MPD2T28125-700

10 to 1,000

MSW2031-203

Symmetrical SP2T

+V Only

MPD2T28125-700

400 to 4,000

MSW2032-203

Symmetrical SP2T

+V Only

MPD2T28125-700

2,000 to 6,000

MSW2040-204

Symmetrical SP2T

+V Only

MPD2T28125-700

50 to 1,000

MSW2041-204

Symmetrical SP2T

+V Only

MPD2T28125-700

400 to 4,000

MSW2060-206

Symmetrical SP2T

+V&-V

MPD2T5N200-702

10 to 1,000

MSW2061-206

Symmetrical SP2T

+V&-V

MPD2T5N200-702

400 to 4,000

MSW2062-206

Symmetrical SP2T

+V&-V

MPD2T5N200-702

2,000 to 6,000

MSW3100-310

Symmetrical SP3T

+V Only

MPD3T28125-701

10 to 1,000

MSW3101-310

Symmetrical SP3T

+V Only

MPD3T28125-701

400 to 4,000

MSW3200-320

Symmetrical SP3T

+V & -V

MPD3T5N200-703

10 to 1,000

MSW3201-320

Symmetrical SP3T

+V & -V

MPD3T5N200-703

400 to 4,000

MSW4102-410

Symmetrical SP4T

+V Only

MPD2T28125-700 (2 each)

4,000 to 6,000

MSW5000-500

Symmetrical SP5T

+V Only

MPD2T28125-700 &

MPD3T28125-702 (1 each)

30 to 512

MSW6000-600

Symmetrical SP6T

+V Only

MPD3T28125-702 (2 each)

30 to 512

MSWLM2420-242

Asymmetric T-R with

Rx limiter

+125V
200V

+V Only

MPD2T28125-700

2,000 to 4,000

estate and overhead. MPD
drivers are TTL input compati-
ble (single or double control
and offer a typical switching

speed of 2 ps. Covered
with a high performance RF
shield they're also worry free.
Get your hands on an evalua-
tion board today and put the
perfect switch in your
control.

Visit our website or call
888-641-7364.

www.aeroflex.com/metelics

(\EROFLEX

A passion for performance.



http://www.mwjournal-digital.com/mwjournal/201310/TrackLink.action?pageName=9&exitLink=http%3A%2F%2Fwww.aeroflex.com%2Fmetelics
http://www.mwjournal-digital.com/mwjournal/201310/TrackLink.action?pageName=9&exitLink=http%3A%2F%2FAeroflex.com%2FMSW

October 2013

Vol. 56 * No. 10
Government and
Military Electronics

22 Surviving Sequestration

David Viye, Microwave Journal Editor
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20 Design, System Integration and Testing of

Radar Systems

Takao Inoue, National Instruments

84 A New Understanding of Mismatch Error
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106 High Performance Optical Oscillators for

Microwave and mm-wave Applications
Lute Maleki, OEwaves

120 Highly Efficient 10 W GaN Class F Power

Amplifier Using DPD

Lianging Ji, Zhiming Xu, Jianyi Zhou and Jianfeng
Zhai, Southeast Unwcrszty

132 Miniaturized Microstrip Balun Filter

In-Ho Kang and Xin Guan, Korea Maritime
University

144 Fusion Processing of Surface Mount

Components to Mitigate Tin Whiskers
Scott Sentz, AEM Inc.
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30MHz to 6GHz Mixer
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LTC5510

LO\y

Excellent Dynamic Range, High Port-to-Port Isolation

The LTC®5510’s continuous 50Q matched inputs and high IIP3 from 30MHz to 6GHz set a new level of performance for
ultra-wideband scanning receivers, broadcast radios, VHF and white-space receivers, wireless microphone receivers,
public safety radios, cable infrastructure receivers and RF test instrumentation. The device’s up or downconversion
capability provides flexibility while its excellent isolation performance simplifies your design.

WV Signal Chain Components

LTC5567 +26.9dBm 1IP3, LTC5582 10GHz, 57dB Dynamic
1.9dB Gain Mixer Range RMS Detector
Detector
LTC5569 Dual +26.8dBm 1IP3, LTC5587 6GHz 40dB Dynamic Range
Low Power Mixer RMS Detector + ADC
LTC6430-15 +50dBm OIP3 LTC6412 31dB Gain Control,
@240MHz,15dB Gain Analog VGA with
Differential Amplifier +35dBm 0IP3
e 4 LTC6431-15 +47dBm OIP3 LT®5554 160B Gain Control,
@240MHz,15dB Gain 0.125dB/Step
Single-Ended Amplifier Digital VGA
LTC2158-14 Dual 14-Bit, LTC6946 Low Phase Noise
310Msps ADGC Integer-N PLL +VCO
ADC . -
LTC2209 16-Bit, LTC6945 Low Phase Noise
160Msps ADC Integer-N PLL

TECHNOLOGY

V¥V Info & Free Samples

www.linear.com/product/LTC5510

1-800-4-LINEAR

—
Free Wireless
# Solutions
Brochure

Ly

www.lingar.com/wireless

AT, LT, LTC, LTM, Linear Technology and the Linear logo are
registered trademarks of Linear Technology Corporation. All other
trademarks are the property of their respective owners.
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154 K-Band FMCW Ranging Sensor Modules
SAGE Millimeter Inc.

158 Leaky Feeder Antennas for Airborne Wi-Fi
W. L. Gore & Associates

162 Femto Size Coupler Line

Anaren Microwave

168 Dual-Band Switchable Ka-Band BUC

Teledyne Microwave Solutions

170 Affordable Vector Signal Generators

Stanford Research Systems Inc.

172 High Performance 9 GHz Signal Sources

SignalCore
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Tight quarters,
crowded conditions, no room for error.
It's all in a day’s work.

e 'ﬁeo_ple count on you every day. And you can count FieldFox Vector Network Analyzers

measures up—

© Agilent Technologies, Inc. 2012

““on the compact Agilent FieldFox vector network
— . analyzer (VNA). It's a full 2-port VNA delivering

- the precise measurements you've come to expect MIL-PRF-28800F Class 2 rugged
See how FieldFox from a benchtop unit, but in a kit-friendly 6.6 Ib.

Four models up to 26.5 GHz

Agrees with benchtop measurements
AT ideo, -~package. So no space is too small to stop you from —

Scan the code or visit AV 7 94 dB dynamic range
http://ars.lv/r520pow achlevmg blg QULLORS:

Sg:::a;':‘:“‘;:‘:mk Buy from an Learn about hassle-free calibration and

Right Instrument. Authorized Distributor more with our application note series

Right Expertise. .agilent.com/find/distributors i i i
Delivered Right Now, | 229! ind/distribu www.agilent.com/find/FieldFoxVNA

Anticipate __Accelerate __Achieve ‘.':::" Agilent Tech n0|ogies
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RF/Microwave Training
RF and Microwave Filters
Sponsored by: AWR and Rohde & Schwarz On Demand

Innovations in EDA

Designing with 4G Modulated Signals for Optimized

Multi-Standard Transceiver ICs

Presented by: Agilent Technologies On Demand

Technical Education Training
VCO Fundamentals
Sponsored by: Mini-Circuits 10/15

Market Research Series
Technology Trends for Land-Based Electronic Warfare Systems
Sponsored by: Rohde & Schwarz 10/17

Technical Education Training

Novel Very-Near-Field Measurement Technique to Test Large

Directional Antennas in Minutes

Presented by: EMSCAN 10/30

CST Webinars
High-Speed Serial Link: Full-Wave Modeling Methodology

and Measurement Correlation On Demand
Simulation and Measurement: Complementary Design Tools 10/17
MIMO Antenna Systems for Advanced Communication 10/24

Electromagnetic Simulation of Composite Materials and
Cable Harnesses in Aircraft 10/31

Executive Interview

VNA’s High-Speed Architecture Advances Radar Pulse
Measurement Timing Resolution and Accuracy
Anritsu

AR’s Complete Product Catalog for EMC, Wireless and RF Testing
AR RF/Microwave Instrumentation

Laser Cutting Epoxy Film
Bonding Source

Normalized Phase Noise in Devices Powered by the
UltraCMOS® Devices

Richardson RFPD

Presented by: Peregrine Semiconductor

A New Coaxial Flow Calorimeter for Accurate RF Power

Measurements up to 100 Watts and 1 GHz
Tegam
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August Survey

Who is your favorite

“microwave hero?”
Henry J. Riblet [6 votes] (5%)

Ernest J. Wilkinson Jr. [18 votes] (16%)
George Matthaei & Leo Young [43 votes] (38%)

Julius Lange [3 votes] (3%)

Phillip Smith [42 votes] (38%)

MICROWAVE JOURNAL B OCTOBER 2.
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Noise Figure (dB)

Has Amplifier Performance or
Delivery Stalled Your Program?
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Innovating 1o Excel

www.bnztech.com



http://www.mwjournal-digital.com/mwjournal/201310/TrackLink.action?pageName=15&exitLink=http%3A%2F%2Fwww.bnztech.com
http://www.mwjournal-digital.com/mwjournal/201310/TrackLink.action?pageName=15&exitLink=http%3A%2F%2Fwww.bnztech.com%2F

Programmable 0-30, 60, or 90 dB

ATTENUATORS

1 MHzto 6 GHz

Mini-Circuits RUDAT-6000 series USB controlled digital
step attenuators support frequencies from 1 MHz to 6
GHz in versions with maximum attenuation of 30, 60,
and 90 dB with 0.25 dB attenuation steps, providing
precise level control for a wide range of test applications.
All models achieve accurate, repeatable performance in
a miniature, shielded metal case (2.0 x 3.0 x 0.6"). Our

o390

unigue design maintains linear attenuation change per dB,
over the entire range of attenuation settings. Controlled
conveniently via USB or RS232 ports, all versions are
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Sequestration

Editor’s note: In this special report, Microwave Journal looks at the recent

economic and political events that led to the budget cutting program known

as sequestration, how the cuts are implemented with regard to defense

spending, the projected and realized impact on the economic fortunes of
defense contractors six months into sequestration and how forward-thinking

contractors are adjusting their business plans to succeed in a shifting

landscape of tightening government budgets.

t was five years ago this fall that the finan-

cial crisis responsible for the great reces-

sion set off a chain reaction of Federal Re-
serve monetary actions and government stimu-
lus programs which, along with plummeting tax
revenues, led to unprecedented U.S. budget
deficits, alarm among deficit-conscious fiscal
conservatives and the birth of a political move-
ment known as the Tea Party. In the 2011 fight
over raising the debt ceiling — the amount the
government can borrow in order to meet its
existing fiscal obligations — Tea Party activists
emboldened by their wins in the 2010 congres-
sional elections forced the Republican major-
ity in the House to reject a compromise with
Democrats to raise the debt ceiling unless ac-
ceptable cuts in spending could be met.

At the time, the imminent failure to raise
the borrowing limit threatened to shut down
the government and would have resulted in
a default of its fiscal obligations, presumably
creating new panic among financial markets as
the world’s largest debtor stopped making pay-
ments on existing loans. Despite negotiations
between the White House and the congressio-
nal leadership to impose deep targeted cuts to
the federal budget’s largest items (entitlements

and defense spending), individual members of
Congress, fearing a backlash from their constit-
uents and the resulting political fallout, could
not muster up the will to accept draconian cuts
to specific programs.

As a result of the impasse, the credit rating
agency Moodys downgraded the U.S. Govern-
ment credit rating from AAA to AA, citing in-
creased lending risk due to the lack of political
leadership in dealing with the pending crisis.
The rating downgrade conceptually would
make it more expensive for the government to
borrow money. In actuality, investors contin-
ued to pour money into U.S. bonds, a sign of
how the global economy remained at consider-
able risk of falling back into recession or worse.

To resolve the immediate crisis, lawmakers
needed to devise an acceptable plan that would
satisfy a highly divided and partisan Congress.
In general, Democrats would fiercely protect
entitlement programs, Republicans would do
the same for defense programs and the Tea
Party caucus would not compromise on reduc-

DaviD VYE
Microwave Journal Editor
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ing the size of the cuts they hoped
would shrink the deficit. In addition,
the “kick-the-can-down-the-road” ap-
proach of deferring problems through
legislative wizardry was unacceptable
to these new hard-line congressional
members who had been elected on the
platform of ending business as usual in
Washington. And so the Budget Con-
trol Act of 2011 was devised to allow
the president to raise the debt ceiling
in exchange for debt reduction levels
(budget cuts) acceptable to Tea Party
members of Congress.

The remaining issue of how to re-
duce the budget would be handled by
a legislatively-engineered “fiscal cliff.”
The fiscal cliff, which many felt would
plunge the country back into reces-
sion, called for simultaneous increases
in tax rates and decreases in govern-
ment spending starting on January 1,
2013. Under the fiscal cliff scenario,
select programs such as Social Secu-
rity, Medicaid, federal pay (including
military pay and pensions) and veter-
ans’ benefits would be exempt from
spending cuts. Discretionary spend-
ing for federal agencies and cabi-

net departments would be reduced
through broad cuts referred to as
budget sequestration. Reductions in
defense spending would make up half
of the spending cuts called for under
sequestration.

Before reaching that cliff, the Bud-
get Control Act called for the creation
of a Joint Select Committee on Deficit
Reduction, known as the super com-
mittee, which was tasked with devel-
oping a deficit reduction plan to cut
at least $1.5 trillion over the coming
10 years. The super committee rec-
ommendation would be subject to a
simple vote by the full legislative bod-
ies without amendment in order to
bypass congressional debate and pass
a bill by the December 23, 2011 dead-
line. However, in late November the
committee issued a statement that it
would be unable to make any bipar-
tisan agreement before the deadline
and the committee was disbanded on
January 31, 2012.

With 2012 being an election year
and the fiscal cliff set to occur shortly
thereafter, politicians held off resolv-
ing the budget issue and focused on
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campaigning  for
office based
on their posi-
tions on how
to address revenue (what to
do about expiring Bush tax cuts) and
spending. The selection of the president
and members of the House of Repre-
sentatives and Senate would serve as a
referendum on the countrys priorities,
although the meaning of the results
would still be open to interpretation.

After the November election, inten-
sive debate and media coverage over
the looming fiscal cliff and its projected
short-term fiscal and economic impact
drew widespread public attention. The
Washington interpretation of the elec-
tion results swayed lawmakers to en-
act the American Taxpayer Relief Act
in the final weeks of 2012, making the
lower tax rates for the lower and mid-
dle class established under the Bush
tax cuts permanent, while retaining the
higher tax rate and eliminating various
deductions for upper income levels.
The act did not tackle the spending
cuts issue, but did delay sequestration
for two months (March 1st).

The word sequester comes from the
Late Latin word sequestro, meaning
to set aside or to take something away
until a debt has been repaid. In the
context of funding federal programs,
sequestration is intended to implement
broad automatic spending cuts in “par-
ticular categories of federal outlays™ as
mandated by the Budget Control Act
(2011), thereby lowering government
spending by approximately $1.2 trillion
over a 10-year period. The $1.2 trillion
reduction in spending (from 2013 to
2021) would come from $984 billion
dollars in sequester split evenly over
nine years ($109 billion/year) and $216
billion dollars in saved debt servicing
(interest payments).!

The total annual spending cut of
$109 billion would be divided equal-
ly between defense and nondefense
spending, roughly $55 billion. Gener-
ally speaking, these cuts are divided
proportionately between the discre-
tionary and nonexempt direct spend-
ing within each broad category. Since
much of direct spending is exempt,
sequestration would primarily affect
discretionary spending ($813 billion
of the $984 billion in non-interest sav-
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ings).2 Defense spending is
largely discretionary.

The mechanics of how se-
questration works can be di-
vided into two parts. The first
part calculates the dollar amount
of the required defense reduction
(855 billion/year). The second part of
the Budget Control Act sets a cap on
discretionary defense spending. For
FY 2013, this cap starts at $546 bil-
lion. Funding is then reduced by $55
billion, making the effective budget
for the FY 2013 discretionary national
defense budget equal to $491 bil-
lion. The budget caps for future years
would in turn be reduced by an identi-
cal amount of $55 billion.3

Budget caps apply to the amount
of money appropriated by Congress
in a given year. The DoD has multiple
years to spend its budget authority de-
pending on the type of funding appro-
priated. Defense acquisitions often
take multiple years to award contract,
obligate funding, and provide the
vendor time to develop and produce
the system/platform being acquired.
When money is transferred from the

it becomes an outlay.
Sequestration  will cause
overall defense outlays to drop by
roughly 4.6 percent in FY 2013 in ad-
dition to a 2.5 percent reduction al-
ready associated with the decline in
war-related funding.4
Since the yearly forced reduction
of $55 billion is a fixed number and
the defense budget cap will actually
continue to increase yearly, the se-
questered amount as a percentage of
the overall defense budget will de-
crease. The Congressional Budget
Office (CBO) estimates that seques-
tration will produce cuts ranging from
10 percent in 2013 to 8.5 percent in
2021. Between now and 2021, seques-
tration of new defense discretionary
appropriations will result in a total cut
in budget authority of $492 billion,
which is estimated to yield $454 bil-
lion in outlay savings.?

Gl

ChD1 82 vS COMPETITION

15 1=
Fregusncy@Hz

AMPED UP

Distributed Amp Provides
2 dB of Positive Gain Slope.

That’s right, positive gain slope. Which
means if you're cascading amplifiers, you get
incrementally more power, not less. And with
fewer amps now required to do the job you

BE B.A B IR RS & EDP

it

26

have as much to save as you do to gain.

Download the full CMD192 datasheet
today.

www.CustomMMIC.com

Custom

e

Let Performance Drive

The FY 2013 DoD budget calls for
$620 billion, which includes $525.4
billion in discretionary funding and
$6.3 billion in mandatory funding
with an additional $88.5 billion for
ongoing military operations, primarily
in Afghanistan. Total defense-related
spending also includes $19.4 billion
in discretionary and mandatory fund-
ing for defense-related atomic energy
programs, $7.7 billion for defense-re-
lated activities in other agencies, and
$137.7 billion for veterans’ benefits
and services. The Treasury must also
set aside $67.2 billion to cover un-
funded liabilities in the Military Re-
tirement Trust Fund. Together these
expenses total $852 billion, or 23 per-
cent of the total federal budget.3

So while sequester cuts may seem
daunting, they only represent a 7 per-
cent cut of total federal spending for
FY 2013, which pales in comparison
to the 54 percent loss in stock mar-
ket value from 2007 to 2009 and the
33 percent loss in the housing mar-
ket from 2006 to 2009. Additionally,
starting in 2014 and for the next seven
years, discretionary limits will actually
increase 1 to 2 percent per year, off-
setting some of sequestration’s impact.
The immediate outlook for vendors is
further improved by the billions of
contract dollars currently obligated.

Across the DoD, allocated budget
is spent at different rates. The major-
ity of military personnel funding and
more than two-thirds of Operations &
Maintenance (O&M) funding is spent
in the year it is appropriated. There is
more of a delay between budget au-
thority and outlays when it comes to
procurement (up to three years) and
Research Development Test & Evalu-
ation (RDT&E) funding, which have
a two year obligation period. Only 22
percent of procurement funding and
49 percent of RDT&E funding be-
come outlays in the year in which they
are appropriated. The delay between
budget authority and outlays means
that the impact of sequestration on
vendors has been less immediate.
Moreover, because budget authority
becomes outlays at different rates in
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different accounts, the reduction in
outlays will not be uniform across all
parts of the budget. Due to the lag
between procurement appropriations
and outlays, this year’s outlays should
experience only a 3.5 percent reduc-
tion ($120.2 billion vs. pre-sequestra-
tion outlays of $124.5 billion), accord-
ing to “Analysis of the FY 2013 De-
fense Budget and Sequestration” by
Todd Harrison. Because more O&M
funding (maintenance, logistics, and
other support functions) is spent in

the same year it is appropriated, the
reduction in outlays for these funds
will be higher at 6.9 percent.3

That sequestration acts on budget
authority rather than outlays provides
some insulation for defense compa-
nies as it allowed more time for ad-
justment. Because sequestration does
not affect funding that has already
been obligated, defense firms were
able to continue working on contracts
already awarded. However, sequestra-
tion is expected to affect the DoD’s
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ability to award new contracts and ex-
ercise options on contracts. If allowed
to continue long term, sequestration
will result in a decline in revenues for
defense firms, but it will be three or
four years before defense companies
feel the full impact.

This has given industry more time
to adjust employment levels through
natural attrition and early retirements
rather than forcing immediate layoffs.
In addition, RDT&E funding was
only reduced by 3 percent (~$7 bil-
lion) compared to the previous year.
The smaller reductions in O&M and
RDT&E relative to other accounts are
consistent with two of the priorities
highlighted in the new strategic guid-
ance: maintaining “a ready and capable
force” even as overall force structure is
reduced, and continuing investments
in science and technology “to sustain
key streams of innovation that may
provide significant long-term payoffs.”

Last fall, there was a consensus
among many analysts that sequestra-
tion would have a disastrous impact
on U.S. jobs and gross domestic prod-
uct (GDP). The CBO initially project-
ed that sequestration would reduce
2013 economic growth by about 0.6
percentage points (from 2.0 percent
to 1.4 percent or about $90 billion)
and affect the creation or retention
of about 750,000 jobs through its first
year.6 The National Association of
Manufacturers (NAM) and Aerospace
Industry Association (AIA) painted
more dour predictions in two separate
reports. NAM projected that budget
caps and across-the-board cuts in de-
fense spending would result in:

e The loss of over 1 million jobs
in the private sector, including
130,000 manufacturing jobs
A 1 percent drop in GDP
A 0.7 percent increase in the na-
tional unemployment rate

e The loss of 3.4 percent of aerospace
jobs, 3.3 percent of jobs in the ship
and boat industry and 9.3 percent
of jobs in the search and navigation
industry.

The projected loss of over a million
jobs involves a “multiplier effect,” ac-
cording to NAM president Jay Tim-
mons, “since the job losses, including
workers in the defense manufacturing
supply chain and those employed in
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the military and as defense contrac-
tors, will result in lower disposable in-
come and reduced consumer demand
— creating a ripple effect across the
entire economy. 7

In their study for the AIA (July
2012), Dr. Stephen S. Fuller and
Dwight Schar, faculty chair and
director for Regional Analysis at
George Mason University, projected
a loss of 2.14 million American jobs
with nearly half of all sequestration
job losses coming from small busi-

nesses. The report predicted that
2013 would “constitute the greatest
one-year reductions in GDP, per-
sonal earning and employment” with
the GDP taking a $215 billion hit and
unemployment rising to above nine
percent. The study went on to report
that cuts in DoD procurement would
lead to over 130,000 direct job losses
to the professional and business sec-
tor including contractors who pro-
vide scientific, engineering and tech-
nical services.S
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Fortunately, these predictions
failed to materialize. Despite the
cutbacks, the U.S. economy has not
imploded. The stock market reached
record highs and the housing market
continues to rebound. By the end of
August, the Commerce department
announced that the GDP actually rose
at a 2.5 percent annualized rate, up
from the initial estimate of 1.7 per-
cent. As a result, the CBO predicts
the deficit will shrink this fiscal year
to $642 billion, or just four percent
of GDP. Thanks to sequester, coupled
with higher tax revenue and improved
economic growth, the deficit has been
shrinking by about $42 billion a month
for the past six months.?

Contractors have been pleasantly
surprised that the automatic spend-
ing cuts were not hurting nearly as
much as the industry’s lobbying arm
warned in the months leading up to
the sequester. Defense contractors
have been reporting solid earnings
and dividends and their stocks are on
the rise. Teledyne Technologies, Boe-
ing, Northrop Grumman and United
Technologies have hit record highs.
Lockheed Martin, General Dynam-
ics and Rockwell Collins are within 10
percent of their all-time peaks.

In late July, Lockheed Martin re-
ported that its profit rose 10 percent to
$859 million during the second quar-
ter, despite a slight dip in revenue. Ac-
cording to Lockheed’s chief financial
officer, Bruce Tanner, the company is
“seeing less impact than we had ex-
pected to see through the first half of
the year, it's somewhat hard for us to
imagine that the full [anticipated] im-
pact will be realized.”

So what happened? The long lead
up to sequester allowed many large
contractors to insulate their businesses
as much as possible. Some manufactur-
ers rushed to get contracts signed be-
fore the sequester went into effect and
are in the process of fulfilling those con-
tracts now, which means the cutbacks
haven't hit their balance sheets yet.
Others have diversified their portfolios
by making acquisitions in areas such
as unmanned aerial vehicles (UAV),
computer security, health care IT, and
C4ISR (command, control, communi-
cations, computers, intelligence, sur-
veillance and reconnaissance).

“Cuts to the defense budget are
part of the overall reductions in gov-
ernment spending necessary to ad-
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dress the nation’s debt issue,” said
Steve Brecken, a spokesman for Hon-
eywells aerospace division. “We have
been anticipating and planning for
sequestration for over a year, and to
date, the impacts have been largely as
we expected. We do not anticipate any
changes in our financial outlook nor
any layoffs or furloughs due to seques-
tration, mainly due to our thoughtful
planning and our large commercial
aerospace businesses.”10

David Herr, executive vice president for
services at BAE Systems, speaking to the

National Journal Daily, shared his beliefs
that big firms such as Lockheed Mar-
tin, Northrop Grumman, BAE and
General Dynamics would do some
“portfolio-shaping” to strengthen
their ability to go after new busi-
ness. In the service business, Herr
is predicting a lot of consolidation
that will probably create some very
big players interested in the IT
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ness, main-
taining hardware
and space systems. According to Herr,
“If you look at the history, in the last
downturn those companies that sat
back and did nothing fared the worst.
There will be consolidators and those
that will be consolidated. BAE would
like to be one of the consolidators.”
The company is also diversifying
into more commercial markets and
opportunities outside the U.S. BAE is
developing next-generation cabin elec-
tronics for commercial aircraft. It is
not alone in pursuing opportunities in
commercial and international markets.
Earlier this year, General Dynamics
announced a partnership with Sam-
sung to deliver enhanced security to
that company’s mobile devices.

Dan Stohr, a spokesman for the
Aerospace Industries Association (AIA),
told lawmakers that his association was
concerned that smaller suppliers might
feel the pain more acutely than large
contractors, despite the minimal impact
on their bottom lines. One concern is
that small firms do not have access to
the kind of capital and credit the larger
firms do, and they are far less likely to
be diversified. Many of these smaller
companies rely on large DoD contrac-
tors for 25 to 50 percent or more of their
business. On the other hand, small com-
panies have the advantage of agility and
willingness to innovate.

According to the Small Business
Administration (SBA), 20 percent of
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Defense Department prime contracts
and 35 percent of DoD subcontracts
in 2011 were awarded to small firms.
In 2011, 18 percent of NASA prime
contracts went to small businesses and
38 percent of its subcontracts to small
companies.  Additionally, between
two-thirds and three-quarters of de-
fense industrial purchases are direct-
ed to small suppliers, many of which
are the only source of specialty parts
and technologies for the U.S. military.

The SBA says that small firms em-

ploy half of all private sector employees.
According to the U.S. Census Bureau,
small businesses create 90 percent of
all new jobs on an annual basis. “From
a national security perspective, letting
the avoidable occurrence of sequestra-
tion force small businesses to exit the
defense industry or go out of business
altogether would not only hurt our
economy but taxpayers,” said Macken-
zie Eaglen, resident fellow at the Mari-
lyn Ware Center for Security Studies.
In turn, hits to small companies
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may eventually trickle upward and be

elt on a national scale, resulting in
layoffs, mergers and further industry
consolidation among aerospace com-
panies. According to Herr, BAE has
brought some smaller subcontrac-
tors to visit policy makers and discuss
concerns over losing certain skills
and preserving capabilities within the
supply chain. One fear among prime
defense contractors is that they will
muscle through this sequestration
and budget downturn, and when they
put out a request for bids, there won't
be anyone there to fill them. This is
a network of thousands of small and
midsize businesses spread across all
50 states.

Several lawmakers in Congress are
concerned for the plight of small busi-
nesses under sequester, among them
U.S. Senator Mary Landrieu (R-La.),
chairwoman of the Small Business and
Entrepreneurship Committee. “Small
businesses are going to be the ones
that feel the most immediate effects
as these government budget cuts come
down, because contrary to popular no-
tion, government spending does affect
private-sector jobs,” Senator Landrieu
told Politico this past April.

Landrieu held a roundtable event
entitled, “Sequestration: Small Busi-
ness Contractors Weathering the
Storm in a Climate of Fiscal Uncer-
tainty,” to urge federal agencies to
maintain their small business con-
tracting goals. While the senator’s ef-
forts may help small businesses that
contract directly with the U.S. govern-
ment, it will not directly provide sup-
port to companies far down the supply
chain from the largest defense con-
tractors. As budget tightening trickles
down from top defense contractors,
small companies will need to adapt.

So how are these companies
weathering  sequestration?  Some
small defense suppliers say sequestra-
tion already cut into their businesses,
reporting that the Pentagon has been
slow to place orders because of bud-
get indecision, compounded by fur-
loughs of civilian defense employees.
Still, the Pentagon has worked hard
to shield big weapons programs such
as the F-35 jet, the military’s most
expensive weapons system, from the
mandatory cuts. According to Lock-
heed’s Bruce Tanner, “The Pentagon
has done a fairly masterful job kind of
deflecting” cuts to weapons programs.
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As a result, much of the dooms-
day predictions have yet to material-
ize for small- to mid-size contractors.
Sequestration may have cut some
spending, but it may be an improve-
ment over the budget uncertainty re-
curring since 2011. Sequestration has
also changed priorities for a Pentagon
looking to maintain its objectives to
meet future threats with a more effi-
cient use of its procurement and R&D
money. As a result of these new priori-
ties, contractors are finding new op-
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portunities among its government and
prime contractor customers.

Wall Street has taken notice. Ac-
cording to Bloomberg, investors are
returning to many of the smaller
government suppliers whose shares
slumped during months of budget
uncertainty leading up to sequestra-
tion. A Bloomberg index providing a
sample of 17 small and mid-sized con-
tractors, including API Technologies,
Anaren and CPI Aerostructures, has
gained 20 percent since March 1. Tt
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fell 14 percent in the five months be-
fore sequestration kicked in, partly re-
flecting concerns they would be more
vulnerable to budget cuts. The surge
comes as second-quarter profits and
raised outlooks for the full year were
reported from defense contractors
such as Lockheed Martin, Raytheon
and Northrop Grumman.1!

There has been a nice bit of
bounce back for small defense stocks,
“because the sky is not falling and
companies are not going out of busi-
ness,” said Mark Jordan, a St. Louis-
based analyst at Noble Financial
Capital Markets. For example, the
shares of API Technologies, which
makes RF/microwave components
and integrated microwave assemblies
for defense and medical applications,
have risen 16 percent since March 1
after falling four percent during the
previous five months. API Technol-
ogy, with a market capitalization of
$167 million, hasn’t been “affected
by any programs that were either
eliminated or are to be eliminated,”
commented Bel Lazar, API’s chief
executive officer, during a confer-
ence call in July. According to Lazar,
the Pentagon is now “more careful in
terms of what they’re procuring and
how much they’re paying.”

Executives at Anaren, a leading
manufacturer of microwave passive
components, assemblies and subsys-
tems for telecommunications and mili-
tary radar systems, “assumed the cuts
would prevent sales from increasing
more than roughly five percent. In-
stead, the company now projects a 10
percent boost in revenue from its de-
fense and space businesses this year,”
according to president Larry Sala.
Anaren’s stock has jumped 19 percent
since March 1, which Sala attributed
mostly to a buyout offer from a private
equity firm, which the company reject-
ed in May. Apparently, Anaren isn't the
only one “pretty optimistic about

growth. Right now, we’re planning
on our business being even stron-
ger next year than it is this
year,” said Sala.ll
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Defense contractors large and small
need to utilize their core strengths to
navigate the evolving nature of gov-
ernment spending and provide solu-
tions that meet the DoD’s long-term
objectives. These companies need to
consider how to protect existing busi-
ness, diversify into new markets, and
look for ways to cut costs internally
and for their customer. Now more

than ever, it is important to maintain
high visibility with existing and poten-
tial customers.

Jim Assurian, director of business
development at Reactel, a leading
manufacturer of RF/microwave filters,
believes companies will react in a va-
riety of ways. “For the larger guys [de-
fense contractors], their best defense
may be to let people go. On a much
smaller scale (say for companies 100
employees and less), I think they are
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(or should be) redoubling their mar-
keting and sales efforts. While they
may lay off a few folks, I think there
are opportunities out there to at least
remain even in sales. We are mainly
talking about companies with sales
of $10 million or less, so it does not
take much to replace the small share
of programs they were on. These are
really Business 101 type things, and
should not be a revelation to anyone.
However, with so many small compa-
nies in our industry, the thought of
increasing spending to add sales guys
and increase advertising in a down
economy is counter-intuitive.”

To protect and serve the govern-
ment, business consultants to the
defense industry make the following
suggestions:12
e Know your existing contracts:

Take the time to do a full inven-
tory and determine what types they
are — indefinite delivery/indefinite
quantity are increasingly common,
time-and-materials less so. Under-
stand what accounts are funding
the contracts and how they will be
cut, if at all.

e Know your contract/program life-
cycle: When does it expire, what are
the option periods? Contracts later
in their lifecycle may be less flex-
ible. Determine which are sever-
able and which are non-severable:
some will have to be carried over
beyond the current fiscal year, but
others may allow spending in fiscal
2013 for services carried out later.
Also know the termination provi-
sions and option expirations for
their contracts and subcontracts.

° Strengthen ongoing performance:
“Nothing will succeed in this area
like a well-performing program.”
Take preemptive measures to pro-
tect contracts from cancellation by
working with clients on proactive
approaches to reduce scope/cost of
contracts and don’t give the govern-
ment an excuse to cancel a contract
by addressing any performance de-
ficiencies immediately. Also, main-
tain relevant records — such as past
performance — ensuring they are as
accurate and favorable as possible.

¢ Engage customers, both at the con-
tracting officer and end-user levels,
to understand the importance of
the work, the status, the perfor-
mance, their plans and strategies
going forward.

MICROWAVE JOURNAL m OCTOBER 2013


http://www.mwjournal-digital.com/mwjournal/201310/TrackLink.action?pageName=38&exitLink=mailto%3Acomponents%40miteq.com
http://www.mwjournal-digital.com/mwjournal/201310/TrackLink.action?pageName=38&exitLink=http%3A%2F%2Fwww.miteq.com

» Network Analyzers ‘

You can’t solve
your RADAR pulse
distortion problem
until you get a
clear view of it.

T T T

| | | )\ | 2.5 ns resolution_|
17 ns I PulseView
[resolution view |
I

v

/A
Wi

WA AN

|
|
/

e L~ AV

iew

Time Resolution

Bring your vision into resolution
with the NEW VectorStar MS4640B.

With VectorStar and PulseView, you get the tools and
performance to confidently characterize RADAR components
and subsystems. With pulse profile, point-in-pulse, and
pulse-to-pulse measurements based on the latest architecture,
PulseView delivers industry-leading 2.5 ns VNA pulse

measurement resolution. Plus real-time set-up/display Conﬁdence
capability offers confidence that both set-up conditions and .
on the Cutting Edge

measurement results are consistent.

Get the true view. Download our complimentary '@i_

white paper, VNA’s High-Speed Architecture Advances ‘:?7

Radar Pulse Measurements Timing Resolution and Accuracy P
—— inU.S.A.

Visit us online at: www.anritsu.com/en-us/VectorStarMWJ

USA/Canada 1-800-ANRITSU  Europe 44 1582-433433 Japan 81 (46) 296-1208

Asia-Pacific (852) 2301-4980 Singapore-South Asia (65) 6282-2400

South America 55 (1) 3283-2511 ©2013 Anritsu Company Discover What's Possible™



http://www.mwjournal-digital.com/mwjournal/201310/TrackLink.action?pageName=39&exitLink=http%3A%2F%2Fwww.anritsu.com%2Fen-us%2FVectorStarMWJ

Cover Feature

e Evaluate agency funding and
spending priorities for both ex-
isting and new work. What must
be saved, deferred or deleted?
Perform an inventory of contracts
based on their importance to
fulfilling federal customers’ mis-
sions to assess areas most at risk
for cuts.

¢ Agencies will be eager to use fixed-
price contracts to shift cost risk to
contractors. Companies should

Features:
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MITEQ Microwave Control Product
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mature their processes quickly to

improve their bottom line.

To find growth opportunities, con-
tractors should look to utilize their
current areas of expertise applied to
the commercial sector and/or foreign
markets. As an example, Anthony
Sweeney, general manager of Mercu-
ry Systems RF and Microwave Com-
ponent Group, points out, “While a
significant portion of our revenue is
aimed at the EW and radar markets,

I IT= ,
@L (!;')-574% www.miteg.com

Est. in 1969

Microwave(Control Products

components@miteg.com
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we also have a strong presence in the
commercial telecom marketplace via
base station power amplifiers, point to
point digital microwave radio through
our ferrite lines, and test and instru-
mentation through our control com-
ponents line, as well as low noise and
CNG test equipment lines. We also
see several opportunities to leverage
our technology into homeland secu-
rity applications.”13

As in the Mercury System exam-
ple, the commercial sector can actu-
ally help win new government busi-
ness, especially when the Pentagon is
looking for off-the-shelf commercial
components to lower their costs. In
addition, the Pentagon is working to
maintain military readiness with ex-
isting defense assets, technology and
operational support. With several ma-
jor contracts in limbo, the electronics
industry is the beneficiary of an in-
creasing need for replacement parts
or enhanced technology to improve
current systems that are being kept
operational longer.

“With  sequestration  lingering
earlier this year, we saw a signifi-
cant reduction in the bid solicita-
tion from government sources,” says
Julian Andrews, operations manager
of Coaxial Components Corp., which
manufactures RF connectors, attenu-
ators, terminations and other micro-
wave components. “With cuts now in
place, we're seeing a growing focus
on maintaining or upgrading exist-
ing communication and defense sys-
tems.”

LOOKING AHEAD
America’s future military will be

defined as a globally agile force char-
acterized by small, precision engage-
ments that feature minimal violence
applied with surgical precision. Over
the coming decades, the U.S. military
will look to “pivot from the past and
a turn to the future.” The Pentagon’s
new vision represents a shift from
the types of missions and forces that
dominated the wars in Iraq and Af-
ghanistan, emphasizing “strategic flex-
ibility” made possible through special-
ized, tailored capabilities, from cyber
warfare tactics to special operations
forces.

There will also be a rebalance of
the global posture and presence to
emphasize the Asia-Pacific region
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and the Middle East, building upon
key alliances in all regions. Procure-
ment and RDT&E plans will protect
investments in key technology areas
and advance new capabilities, as well
as the DoD’s capacity to grow, adapt
and mobilize as needed. These goals
will lead to continued investments in
intelligence, surveillance, and recon-
naissance (ISR) and further develop-
ments in improved precision strike,
cyberspace, and space capabilities
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maintained through funding for re-
search and development (R&D) of
technologically advanced capabili-
ties.14

In Washington, Congress is ex-
pected to pass another stopgap bill,
known as a continuing resolution, to
fund government operations for fiscal
year 2014, but it is unclear whether
such funding will stay at current levels
or shrink. Earlier this year, the House
and the Senate passed spending bills

Frequency+Synthesizers

Frequency S ouixrce

WIIT=6G)
(631) 436-7400
components@miteq.com

www.mitea.com
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for the 2014 fiscal year, which began
on October 1, that were about $90
billion apart, but never settled on a
final figure. The fate of the sequester,
scheduled under current law to con-
tinue through 2021, is uncertain in the
next round of budget and debt ceiling
negotiations.

As Jim Fallon, president and CEO
of Fallon and Associates LLC, ad-
vised last year in Microwave Journal,
companies should, “keep looking for
growth opportunities in defense and
commercial markets by focusing on
the technology trends and programs
that will survive. Look for platform
upgrades, electronic warfare systems,
low cost SATCOM terminals, and IP
based tactical radios, to name a few
applications. Develop new customer
relationships in emerging applications
like UAV data links, autonomous ve-
hicular guidance, and electronically
scanned arrays.” As the country asks
lawmakers to trim waste from the
budget, look for government dollars
to flow to companies willing to help
them get lean and mean.
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. The SG390 Series Vector Signal Generators — taking
ks gl ot communications testing to a new level.

The SG390 series has outstanding features and
performance: complete vector and analog modulation,
dual baseband arb generators, I/Q inputs with 300 MHz
RF bandwidth, low phase noise, and an OCXO timebase
are all included.

We've also made communications testing quick and easy
— everything is available from the front panel of your
instrument. Pulse shaping filters, TDMA gating signals,

Pricing (u.s.list)

5G392 (2GHz) ... $5,400

( 2) s additive white noise, and event markers are all there. Use
5G394 (4GHz) ... $6,600 the built-in pattern or PRBS generators to create data, or
$G396 (6 GHz) ... $8,400 upload your own symbol data. Map your symbols to any

constellation and transmit at rates up to 6 Msps —it’s
that simple.
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GaN in Plastic:
A Disruptive
Technology

or radar and communication
Fdriven military applications,

system designers are under
continuous pressure to achieve the
aggressive size, weight and power
(SWaP) profiles that can help ensure
a sustained, strategic battlefield advan-
tage. But achieving higher power and
smaller, lighter components using con-
ventional silicon and GaAs-based pow-
er transistors is an ever mounting chal-
lenge. For these devices, limitations in
component power density, breakdown
voltage and thermal reliability are in-
troducing increasingly problematic
performance constraints, with signifi-
cant implications for system reliability,
ruggedness and functionality to meet
new mission objectives.

This problem is impeding the evo-
lution and proliferation of small form
factor radar and communication sys-
tems optimized for mobile and air-
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borne applications, particularly UAVs.
In these domains, parallel advances in
radar and sensor fusion innovation are
driving greater operational autonomy,
situational awareness and responsive-
ness for remote military personnel,
vehicles and aircraft — which are criti-
cal advances to sustain strategic bat-
tlefield advantage.

Meanwhile, for sea-borne applica-
tions, momentum is gathering behind
the development of a new generation
of more versatile, multifunction radar
and communication systems that con-
solidate large numbers of co-located
antenna masts within a single stream-
lined, multifunction Active Electroni-
cally Scanned Array (AESA) aperture.
This naturally reduces system size and
complexity while enhancing battle-
field performance and versatility.

Meaningful forward progress on
these strategic initiatives hinges on

MACOM, Lowell, MA

the ability to develop and manufac-
ture smaller, wider bandwidth, lighter
and functionally more flexible power
transistors that promote multifunc-
tion integration. What is needed in
all of these cases is a new approach to
power transistor design and packaging
technology that provides greater over-
all power performance in a smaller
form factor with the greatest possible
ease of assembly.

ACHIEVING THE PROMISE OF
GaN

The recent emergence of GaN-
based power amplifiers is equipping
radar system designers to achieve
high-power operation using smaller
power transistors while improving
efficiency, frequency bandwidth and
reliability. These new GaN-driven
capabilities are yielding a new genera-
tion of more agile, ruggedized radar
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systems optimized for increasingly de-
manding performance and multifunc-
tion flexibility requirements.

The higher breakdown voltage
performance of GaN semiconductor
technology allows scaling to a higher
operational voltage, which minimizes
power loss, reduces power supply
demand, allows for wideband imped-
ance matching, enables system de-
signers to use smaller energy storage
capacitors and reduces current han-
dling within the power supply system.
High breakdown voltage significantly
improves ruggedness under load
mismatch conditions and allows for
greater flexibility in signal wave-forms
for multifunction roles. GaN-enabled
power efficiency gains improve overall
thermal performance, which provides
greater flexibility in pulse and CW op-
erational modes.

GaN  semiconductor technology
has clearly set a new standard in pow-
er performance for power transistors
targeted at military radar and com-
munication systems. Going forward,
it is the implementation of this GaN
technology — the packaging and as-
sembly — that will require our focused
innovation if we are to unlock the full
benefits of GaN.

To date, most vendor approaches
to applying GaN to power amplifiers
have relied on packaging techniques
found in earlier generation ceramic,
flange-mount packaged devices like Si
LDMOS and Si BJT. By replacing the
silicon material in these packages with
GaN, improvements in power density
and efficiency have been achieved.

But GaN is not Si LDMOS or Si
BJT, nor should it be thought of as a
mere enhancement of a power semi-
conductor. GaN on SiC offers the
chance to make a complete paradigm
shift based on the fact it can dissi-
pate heat better and run hotter more
reliably than any other power semi-
conductor technology to date. The
continued reliance on conventional
ceramic packaging has not yielded
meaningful reductions in component
size or weight, or for that matter per-
formance and cost — nor has it taken
advantage of advances in commer-
cial, surface-mount packaging tech-
nologies. Metal-ceramic based flange
mount packages have a number of
limitations compared to plastic, sur-
face-mount packages, including larger
size, manual assembly, higher cost,

more challenging impedance match-
ing and additional board manufactur-

ing.

BENEFITS OF GaN IN PLASTIC
PACKAGING

The landscape of the GaN power
transistor market has shifted radically
with the introduction of new GaN in
plastic power transistors. Ideally suit-
ed for high-performance military ra-
dar applications, GaN in plastic-based
power transistors defy the power, size
and weight limitations of competing
GaN-based offerings to enable a new
generation of high-power, ultra-com-
pact radar systems for use in mobile
and/or multifunction battlefield elec-
tronics systems.

MACOM has demonstrated the
benefits of GaN in plastic packaging
technology with new GaN in plastic
power transistors that scale up to 100
W — among the industry’s highest power
levels for this product category. Achiev-
ing this level of power performance re-
quires sophisticated thermal dissipation
techniques to ensure reliability that’s
comparable to conventional ceramic-
packaged GaN-based offerings.

By optimizing the transistor die
layout and using advanced heat sink-
ing and die attachment methods, these
GaN in plastic power transistors have
demonstrated less than 115°C aver-
age junction temperature (80°C base-
plate) for a pulsed power output of 93
W, using a 1 mS pulse, 10 percent duty
cycle. These performance metrics have
been verified using stringent thermal
imaging testing methodologies.

These transistors operate at 50 V
drain bias resulting in outstanding
power density and performance, high-
er efficiency and smaller impedance
matching circuits due to improved
device parasitics. The high voltage
operation also benefits overall system
design with smaller energy storage ca-
pacitors and lower current draw.

GaN in plastic-based power tran-
sistors are also extremely lightweight
compared to ceramic-packaged GaN-
based offerings. Combined with sig-
nificant size reduction in the external
application solution and aggregated
across the hundreds of power amplifi-
ers within a typical modern military ra-
dar system, this can reduce overall sys-
tem weight considerably. The resulting
weight reduction ensures greater ease
of movement for mobile radar systems.
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The first entries in MACOM’s GaN
in plastic power transistor product
portfolio include 90, 50 and 15 W
transistors, all of which are available in
standard 3 x 6 mm DFN packaging.
The devices can be mounted on PCBs
via ground/thermal arrays. Internal
stress buffers allow these devices to
be reliably operated at up to 200°C
channel temperature. All of these
transistors are capable of operating at
frequencies up to at least 3.5 GHz.

EASE-OF-ASSEMBLY EVOLUTION

The GaN in plastic approach also
allows for ultra-small, fully matched,
integrated module solutions. The next
evolutionary step is to develop high
gain power modules based upon the
GaN in plastic power transistors for the
L- and S-Band radar markets. These
modules can be fully matched with two
stages of high gain and are realized us-
ing surface-mount technology (SMT)
assembly on a compact RF board. The
GaN power transistors are assembled
using standard reflow techniques and
the module can be easily integrated
into a radar system front end.

The ability to offer a full SMT so-
lution using GaN combines the best
of advanced military power technolo-
gies and high volume commercial
manufacturing expertise. With this
combination, it is possible to break
through the current boundaries of
SWaP and realize a new level of per-
formance and capability in future ra-
dar systems.

FMA-298
Wideband Diplexer

"*'EMP Limiter

¢

.~ DFP-106AC

Full Duplex UHF SATCOM

FROM MILITARY TO THE
MAINSTREAM

As mass production and deploy-
ment of GaN in plastic power transis-
tors accelerates, we can expect this
class of product to follow a commod-
itization trajectory that aligns with
most other plastic-packaged products,
both military and commercial. Manu-
facturing efficiency gains and cost of
material reductions drive reduced
production and product costs, which
drive volume demand — a historical
trend followed by many product types
after they translate to lead-frame
based plastic packaging.

This naturally leads to penetration
into other markets. With the advent
of low-cost GaN in plastic power tran-
sistors, we can envision this technol-
ogy being deployed in government
and commercial applications including
centralized and remotely-based weath-
er and early-warning radar systems,
and even radar-driven automotive ap-
plications such as advanced driver as-
sistance.

AESA technology itself has already
extended beyond the military domain
into commercial communication link
equipment, and it will find its way
into other non-military applications
in the years ahead. The accelerating
proliferation of AESA systems, which
can integrate hundreds to tens of
thousands of active RF elements, will
contribute to the growing ubiquity of
low-cost GaN in plastic power transis-
tors — and vice versa.

MPI

Metropole Products, Inc.

RPA-SAT-100D
Remote Bidirectional Amplifier

Of course, the military domain
is more sensitive to dual-sourcing
requirements than the commercial
domain, and dual-sourced GaN-based
components have been hard to come
by to date. But this too is changing.
Dual-source supply chains for high-
performance GaN devices are now
a reality with the recent partnership
between MACOM and Global Com-
munications Semiconductors (GCS).
This dual-source agreement — an

industry first — unlocks one of the
key remaining barriers to mainstream
GaN market adoption by providing a
secure supply chain.

NEW GENERATION OF HIGH-
PERFORMANCE MILITARY RADAR
SYSTEMS

Continued innovation in high-pow-
er GaN in space-saving plastic is en-
abling radar system designers to take
full advantage of GaN technology and
achieve new levels of power density
while significantly reducing system
size. and weight. Utilizing sophisti-
cated packaging and thermal man-
agement techniques, GaN in plastic
power transistors, accompanied by
industry small application solutions,
are helping designers overcome chal-
lenging development hurdles and
pioneer a new generation of high-
performance, rugged radar systems
for mobile and multifunction military
radar applications that transcend the
capabilities of systems based on con-
ventional power transistors. |

UNPARALLELED RESULTS.

AM-224A
Automatic Switching/LNA

DFP-102RW-2
Weatherproof
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= Competitive Pricing & Fast Delivery
e Military Reliability & Qualification
* Various Options: Temperature Compensation,
Input Limiter Protection, Detectors/TTL & More

* Unconditionally Stable (100% tested)

OCTAVE BAND LOW NOISE AMPLIFIERS

Model No. re% 6H2  Gain @) MIN  Noise Figure @)  Power-out@p1d8  3rd Order ICP VSWR
CA01-2110 2 1. ,0.7TY +10 MIN +20dBm  2.0:1
CA12-2110 1.0- 2.0 30 1.0 MAX, 0.7 TYP +10 MIN +20 dBm  2.0:1
CA24-2111 2.04.0 29 1.1 MAX, 0.95 TYP +10 MIN +20dBm  2.0:1
CA48-2111 4.0-8.0 29 1.3 MAX, 1.0 TYP +10 MIN +20dBm  2.0:1
CA812-3111 8.0-12.0 27 1.6 MAX, 1.4 TYP +10 MIN +20 dBm  2.0:1
(A1218-4111 12.0-18.0 25 1.9 MAX, 1.7 TYP +10 MIN +20dBm  2.0:1
(A1826-2110 18.0-26.5 32 3.0 MAX, 2.5 TYP +10 MIN +20 dBm  2.0:1
NARROW BAND LOW NOISE AND MEDIUM POWER AMPLIFIERS

CAO01-2111 0.4-0.5 28 0.6 MAX, 0.4 TY +10 MIN +20dBm  2.0:1
CA01-2113 0.8-1.0 28 0.6 MAX, 0.4 TYP +10 MIN +20dBm  2.0:1
CA12-3117 1.2-1.6 25 0.6 MAX, 0.4 TYP +10 MIN +20dBm  2.0:1
(A23-3111 22-24 30 0.6 MAX, 0.45 TYP +10 MIN +20dBm  2.0:1
(A23-3116 27/ =75) 29 0.7 MAX, 0.5 TYP +10 MIN +20dBm  2.0:1
(A34-2110 3.7-42 28 1.0 MAX, 0.5 TYP +10 MIN +20dBm  2.0:1
CA56-3110 54-5.9 40 1.0 MAX, 0.5 TYP +10 MIN +20dBm  2.0:1
CA78-4110 7.25-7.75 32 1.2 MAX, 1.0 TYP +10 MIN +20dBm  2.0:1
CA910-3110 9.0-10.6 25 1.4 MAX, 1.2 TYP +10 MIN +20dBm  2.0:1
(A13153110 13.75-15.4 25 1.6 MAX, 1.4 TYP +10 MIN +20dBm  2.0:1
CA12-3114 1.35-1.85 30 4.0 MAX, 3.0 TYP +33 MIN +41 dBm  2.0:1
(A34-6116 Shl 9615 40 4.5 MAX, 3.5 TYP +35 MIN +43 dBm  2.0:1
CA56-5114 59-6.4 30 5.0 MAX, 4.0 TYP +30 MIN +40dBm  2.0:1
CA812-6115 8.0-12.0 30 4.5 MAX, 3.5 TYP +30 MIN +40dBm  2.0:1
CA812-6116 8.0-12.0 30 5.0 MAX, 4.0 TYP +33 MIN +41 dBm  2.0:1
CA12137110  12.2-13.25 28 6.0 MAX, 5.5 TYP +33 MIN +42 dBm  2.0:1
CA1415-7110  14.0-15.0 30 5.0 MAX, 4.0 TYP +30 MIN +40dBm  2.0:1
(A1722-4110  17.0-22.0 25 3.5 MAX, 2.8 TYP +21 MIN +31dBm  2.0:1
ULTRA-BROADBAND & MULTI-OCTAVE BAND AMPLIFIERS

Model No. Fre(i GHz)  Gain (@) MIN  Noise Flgu @)  Power-out@pid 3rd Order ICP  VSWR
CA0102-3111 0.1-2.0 28 1.6 Max, 1.2 TY + +20dBm  2.0:1
CA0106-3111 0.1-6.0 28 1.9 Mux 1.5TYP +10 MIN +20dBm  2.0:1
(A0108-3110 0.1-8.0 26 2.2 Max, 1.8 TYP +10 MIN +20dBm  2.0:1
CA0108-4112 0.1-8.0 32 3.0 MAX, 1.8 TYP +22 MIN +32dBm  2.0:1
CA02-3112 0.5-2.0 36 4.5 MAX, 2.5 TYP +30 MIN +40dBm  2.0:1
(A26-3110 2.0-6.0 26 2.0 MAX, 1.5 TYP +10 MIN +20dBm  2.0:1
(A26-4114 2.0-6.0 22 5.0 MAX, 3.5 TYP +30 MIN +40 Bm  2.0:1
CA618-4112 6.0-18.0 25 5.0 MAX, 3.5 TYP +23 MIN +33dBm  2.0:1
CA618-6114 6.0-18.0 35 5.0 MAX, 3.5 TYP +30 MIN +40 Bm  2.0:1
(A2184116 2.0-18.0 30 3.5 MAX, 2.8 TYP +10 MIN +20dBm  2.0:1
(A218-4110 2.0-18.0 30 5.0 MAX, 3.5 TYP +20 MIN +30dBm  2.0:1
(A218-4112 2.0-18.0 29 5.0 MAX, 3.5 TYP +24 MIN +34 Bm  2.0:1
LIMITING AMPLIFIERS

Model No. Freq Gtz  Input Dynamic Range  Output Power Range Psat  Power Flatness dB~ VSWR
(LA24-4001 2.0-4.0 -28 to +10 dBm +7 fo +11 dBm +/- 2.0:1
(CLA26-8001 2.0-6.0 -50 to +20 dBm +14 to +18 dBm +/-T5MAX  2.01
(LA712-5001  7.0-12.4  -21t0o+10 dBm +14 to +19 dBm +/-1.5MAX  2.0:1
(lA618-1201  6.0-18.0  -50 to +20 dBm +14 to +19 dBm +/-1.5 MAX  2.0:1
AMPLIFIERS WITH INTEGRATED GAIN ATTENUATION

Model No. Freg (6Hz)  Gain (d8) MIN  Noise Figure (@) ~ Power-out@pid8 Gain Attenuation Range VSWR
CAQ01-2511A  0.025-0.150 21 5.0 MAX, 3. +1 30 dB MIN 2.0:1
CA05-3110A 0.55.5 8 2.5 MAX, 1.5TYP  +18 MIN 20 dB MIN 2.0:1
CA56-3110A 5.85-6.425 28 2.5 MAX, T.5TYP  +16 MIN 22 dB MIN 1.8:1
CA612-4110A 6.0-12.0 24 25 MAX, 1.5TYP  +12 MIN 15 dB MIN 1.9:1
CA1315-4110A  13.75-15.4 25 2.2 MAX, 1.6 TYP  +16 MIN 20 dB MIN 1.8:1
CA1518-4110A  15.0-18.0 30 3.0 MAX, 20 TYP  +18 MIN 20dB MIN  1.85:1
LOW FREQUENCY AMPLIFIERS

Model No. Fregi 6Hz)  Gain @) MIN  Noise Figure dB  Power-out@p1d8  3rd Order ICP VSWR
CA001-2110  0.01-0.10 18 4.0 MAX, 2.2 TYP +10 MIN +20dBm  2.0:1
(A001-2211 0.04-0.15 24 3.5 MAX, 2.2 TYP +13 MIN +23dBm  2.0:1
CA001-2215  0.04-0.15 23 4.0 MAX, 2.2 TYP +23 MIN +33dBm  2.0:]
CA001-3113 0.01-1.0 28 4.0 MAX, 2.8 TYP +17 MIN +27 dBm  2.0:1
(A002-3114 0.01-2.0 27 4.0 MAX, 2.8 TYP +20 MIN +30dBm  2.0:1
CA003-3116 0.01-3.0 18 4.0 MAX, 2.8 TYP +25 MIN +35dBm  2.0:]
(A004-3112 0.01-4.0 32 4.0 MAX, 2.8 TYP +15 MIN +25dBm  2.0:1
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Boeing Advanced Super Hornet Demos
Significant Stealth
During three weeks of flight testing the Advanced Su-

per Hornet, Boeing and partner Northrop Grumman

demonstrated that the fighter can outperform threats
for decades to come with improvements that make the jet
much harder for radar to detect and give it significantly
more combat range.

Through 21 flights in St. Louis and Patuxent River, MD,
that began August 5, the team tested conformal fuel tanks
(CFT), an enclosed weapons pod (EWP), and signature
enhancements, each of which can be affordably retrofitted
on an existing Block IT Super Hornet aircraft or included
on a new jet.

“We continually insert new capabilities into today’s
highly capable, already stealthy Super Hornet, and the Ad-
vanced Super Hornet is the next phase of this technology
evolution,” said Debbie Rub, Boeing Global Strike vice
president and general manager. “Boeing and our industry
partners are investing in next-generation capabilities SO
warfighters have what they need when they need it, and
so the customer can acquire it in a cost-effective manner.”

Improvements to the aircraft’s radar signature, includ-
ing the enclosed pod, resulted in a 50 percent reduction
compared with the U.S. Navy’s stealth requirement for
the current Super Hornet variant. The tests also showed
that the CFTs increase the jet’s combat radius by up to 130
nautical miles, for a total combat radius of more than 700

nautical miles.

e e . “Even  though
' - : we added compo-
nents to the air-
craft, their stealthy,
low-drag design will
enhance the com-
. bat capability and
survivability of the
. Super Hornet on
an aircraft that has a
combat-proven his-
tory launching and
recovering from air-
= craft carriers,” said
Mike Wallace, the
Boeing F/A-18 test
pilot who flew the
Advanced  Super
Hornet  configura-
tion.

The improvements will ensure that the Advanced Su-
per Hornet outpaces enemy aircraft and defenses through
2030 and beyond, especially when that enemy tries to deny
access to a specific area, such as skies over international
waters near its assets.

= o '-t
Source: U.S. Navy photo by Mass Com-
munication Specialist 3rd Class Nathan
R. McDonald/Released

Defense News
Cliff Drubin, Associate Technical Editor

Lockheed Martin’s Latest Aegis Combat
System Demonstrates Extended Line of
Sight Capability

The latest Naval Integrated Fire Control-Counter Air
(NIFC-CA) test marks the first test at sea, and the sec-
ond consecutive time this year, where Aegis used re-
mote data to successfully intercept a target. Using the Co-
operative Engagement Capability (CEC) to interpret data
from remote sources, Aegis launched a Standard Missile-6
(SM-6) missile from the USS Chancellorsville (CG-62) to
intercept the target.

“The latest NIFC-CA test demonstrated how the Aegis
Combat System has taken a significant step forward in in-
creasing interoperability with remote systems to extend the
distance that we can detect, analyze and intercept targets,”
said Jim Sheridan, director of U.S. Navy Aegis programs for
Lockheed Martin. “We continue to use our advanced solu-
tions to provide the Navy with the robust and reliable capabil-
ities needed to defend our nation from sophisticated threats.”

As aresult of the successful NIFC-CA test, Aegis proved
once again that it can transform and adapt to threats and
address a changing defense landscape. The U.S. Navy and
Lockheed Martin are committed to modernization pro-
grams for the Aegis Combat System on cruisers and de-
stroyers to extend service life and provide new technolo-
gies to the ships and their crews. Ships receiving Aegis
system upgrades will field Open Architecture and Com-
mercial Off-the-Shelf technologies that will reduce total
ownership costs and ensure military readiness for ongoing
missile defense needs.

U.S. Army, Raytheon Achieve First Inflight
Intercept of Low Quadrant Elevation Rocket

aytheon Co. successfully intercepted and destroyed a
Rlow quadrant elevation (QE) 107mm rocket as part of
the second series of guided test vehicle (GTV) flight
tests of the Accelerated Improved Intercept Initiative (AI3)
program. The intercept is a major test milestone before the
U.S. Army live-fire engagements begin in September.
“Beginning only 18 months and one week ago, and with
firm cost requirements, the AI3 interceptor project suc-
cessfully engaged and destroyed an inflight rocket on a
challenging, high-speed flight profile greatly enhancing the
range of existing capabilities,” said Michael Van Rassen,
the U.S. Army’s project director for Counter Rockets, Ar-
tillery and Mortars (C-RAM) and AI3. “The project used a
system of systems approach that lowered risk and enabled
an accelerated schedule by leveraging existing government
components and off the shelf subsystems to expand the
footprint of the protected area for our warfighters.”
The AI3 Battle Element system includes: a Raytheon Ku Ra-
dio Frequency System (KRFS) Fire Control Radar, an Avenger-
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based AI3 launcher, a C-RAM command and control, Technical
Fire Control, and the Raytheon AI3 interceptor missile.

After launch, the AI3 interceptor initially guided on
inflight radio frequency (RF) data link updates from the
Ku RF Sensor radar, which was tracking an inbound rocket
target threat. The interceptor then transitioned to terminal
guidance using the interceptor’s onboard seeker and the
illumination from the radar to guide the missile to within
lethal range. The target was then detected using an active
RF proximity fuze that determined the optimal detonation
time for the warhead. With these measurements, the mis-
sile calculated the appropriate warhead burst time and de-
feated the incoming threat.

“This is a significant technical and performance mile-
stone for the program and our team that met the Army’s
tight schedule and costs objectives,” said Steve Bennett,
Raytheon Missile Systems AI3 program director. “This sec-
ond GTV demonstrated full integration of the AI3 Battle
Element with the C-RAM command and control architec-
ture against the threat target.”

U.S. Army Awards Lockheed Martin $206M

he U.S. Army awarded Lockheed Martin $206 mil-
lion in additional orders for the AN/TPQ-53 (Q-53),
a long-range counterfire radar that provides soldiers

with enhanced 360-degree protection from indirect fire.

This contract is for 19 Q-53 systems, formerly designat-
ed as EQ-36. To date Lockheed Martin has delivered 32
initial production systems to the U.S. Army and is currently
producing an additional 33 systems, which were awarded
in March 2012. This latest contract builds on those 33 sys-
tems currently in production.

“The Q-53 radar is helping to save the lives of U.S. forc-
es through its exceptional performance in theater” said Lee
Flake, program director for counterfire target acquisition ra-
dar programs at Lockheed Martin’s Mission Systems & Train-
ing business. “Deployed since 2010, we have listened to feed-
back from our soldiers to ensure the system meets operational
demands and is evolving to stay ahead of global threats.”

Mounted on a five-ton truck, the Q-53 can be rapidly
deployed, automatically leveled and remotely operated
with a laptop computer or from a fully equipped climate-
controlled command vehicle.

Lockheed Martin won the competitive development con-
tract for the Q-53 radar — then known as EQ-36 — in 2007.
Responding to urgent need statements from theater and
following early program successes, the Army awarded the
company an accelerated contract for 12 initial production
systems in July 2008 and a contract with options for an addi-
tional 20 systems in April 2010. The Army began deploying
Q-53 systems to combat in Iraq and Afghanistan in fall 2010.
The March 2012 contract for 33 systems was a combination
of low-rate initial production orders one and two.

THE EFFICIENT RF ALL-ROUNDER -

NSG 4070 - MORE THAN A
GENERATOR

The NSG 4070 is a multi-functional device for carrying out tests to accompany
development and conformity testing in accordance to IEC/EN 61000-4-6 and
several automotive standards. Anyone who spends a considerable amount of
time on test station calibration, connecting EUT monitors or documentation can
now carry out immunity testing in a much more efficient manner with the 3rd
generation of NSG 4070. Additional highlights: EUT monitoring results can be
annotated during testing with the output incorporated into the report.

NSG 4070 at a glance:

B Solution for IEC/EN 61000-4-6 and automotive BCI

B Frequency range 9 kHz to 1 GHz

B Easy to operate via front panel or Windows Software
W Calibration data displayed in graphical or table form
B Amplifier-saturation-check

a TESEQ Company a TESEQ Company

TASEO

Advanced Test Solutions for EMC

Teseq Inc. Edison, NJ USA
T+1732417 0501 www.tesequsa.com
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ESiP Research Enables Miniaturization of
Microelectronic Systems

he largest research project in Europe for researching
Tand developing highly integrated system-in-package

solutions has been successfully completed. The Ef-
ficient Silicon Multi-Chip System-in-Package Integration
(ESiP) project partners have worked out future system-in-
package solutions that are more compact and reliable. They
have also developed methods for simplifying analyses and
tests.

Under management of Infineon Technologies, 40 re-
search partners — microelectronics companies and research
institutions — from a total of nine European countries
worked together. ESiP was funded by public authorities of
all nine countries and the ENIAC Joint Undertaking.

Technologies for combining chips in SiP packages and
manufacturing them were developed and procedures for
measuring reliability and methods, as well as equipment
for failure analysis and testing. Basic technologies were
developed that enable
the integration of vari-
ous types of chips in
the smallest volume of
an SiP package — for ex-
ample, customer-specific
processors with the lat-
est CMOS technologies, light-emitting diodes and DC-DC
converters, MEMS and sensor components and passive
components such as miniaturized capacitors and inductors.
These compact SiP solutions will find application in, for
example, electric vehicles, industrial applications, medical
equipment and communications technology.

“The successful ESiP research enhances Europe’s posi-
tion in the development and manufacture of miniaturized
microelectronics systems,” said Dr. Klaus Pressel, ESiP
project head. “With the ESiP findings we will be able to
further miniaturize and improve microelectronic systems.
We have developed new manufacturing processes and
materials for SiP solutions along with methods for testing
them, running a failure analysis on them and evaluating
their reliability.”

“..ESiP research
enhances Europe’s
position...”

New Collaboration Between Plextek and
Hethel

roduct innovation and design consultancy Plextek
PConsulting has formalised a partnership with Hethel

Innovation to stimulate a collaborative innovation
process and champion the cross-pollination of technology
ideas. Rather than waiting for light-bulb moments, true in-
novators today look at other sectors and apply existing tech-
nologies in unexpected ways. By working together, Plextek
Consulting and Hethel Innovation hope to nurture an eco-
system that creates opportunities for cross-sector research

International Report

Richard Mumford, International Editor

and engagement that
deliver a competitive
advantage to both or-
ganisations’  customer
base and the wider UK
technology industry.

Multi-sector product design and development consul-
tancies like Plextek are ‘innovation hubs” where the transfer
of sector skills happens under a single roof. Hethel Inno-
vation and its innovation hub Hethel Engineering Centre
are dedicated to supporting the growth and success of high
performance engineering and manufacturing companies.
Its remit involves developing new ways to exploit the in-
novation potential in businesses and harness the innovation
power of the private and public sectors.

“Using existing technology and applying it differently
can be a cheaper and easier way to market than ‘re-invent-
ing the wheel.” However a lack of recognition and aware-
ness of these processes means that many entrepreneurs are
looking for innovation in the wrong places and pursuing
new product design ineffectively,” commented Dr. Jon
Lewis, chief innovation officer at Plextek Consulting.

“The best ideas require information, not just inspira-
tion, and this information should be drawn from a much
wider pool of sector experience. Partnering with Hethel
Innovation creates a fantastic collaborative platform to
engage with other public and private business and inspire
true innovation, breakthrough technologies and ideas for
our customers.”

“The best ideas
require information,
not just inspiration...”

QinetiQ Expands UK UAS Environment

inetiQ and Llanbedr Airfield Estates (LAE) have

signed an agreement to further develop the Wales

Unmanned Aircraft System (UAS) Environment,
incorporating Llanbedr Airfield in North West Wales
as an operating centre which further enhances the UK’s
reputation in facility and capability provision for UAS
operations.

The QinetiQ and LAE ‘Teaming Agreement,” sup-
ported by Welsh Government, is the catalyst to deliver-
ing extended UK UAS operating capability in early 2014
and enables UAS programme development in support of
both civil and defence related opportunities. The regen-
eration of Llanbedr Airfield as an operational centre for
unmanned aviation complements the existing infrastruc-
ture and services currently being delivered by QinetiQ’s
West Wales UAV Centre (WWUAVC) and affirms the
Wales UAS Environment as a unique capability dedi-
cated to accelerating the growth of the UAS industry in
the UK and beyond.

Building on the existing capability developed and de-
livered by the QinetiQ WWUAVC, Llanbedr will provide
enhanced airfield services and access to the dedicated in-
frastructure and airspace already in place through recent
regional government investment. Combining the Llanbedr

~
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Airfield infrastructure with the experience, knowledge and
facilities already available through the QinetiQ WW 'UAVC
presents access to world leading test and evaluation, demon-
stration and training capabilities, as well as increased options
for permanent operations for future civil UAS opportunities.
Paul Hearn, air division strategy director, at QinetiQ, said,
e are delighted to sign this agreement and be at the fore-
front of UAS growth in the UI\ Vith QinetiQ’s UAS opera-
tions and fauht\ provision expertise, alongside LAE and the
support of the Welsh Government, we lool\ forward to further
expanding UK UAS capability and consolidating the UK’s
ability to remain at the forefront of UAS dev el()pment

Cassidian’s TRSS Naval Radar Thinks Small

assidian, the defence division of EADS, has intro-

duced a new naval X-Band radar optimized for the

detection of extremely small objects and countering
asymmetric threats. Based upon the latest Active Elec-
thlllLdH\ Scanning A A) radar technology, the
new Tactical Radm for Surface Surveillance (TRSS ) sub-
stantially increases the detection capabilities, and thus the
protection level, of navy ships and coastguard vessels.

“Our new radar constitutes a quantum leap in terms of

detection capabilities,” said Elmar Compans, head of sen-

4 o PHASE COHERENT
FAST SWITCHING
% N e HIGH STABILITY
7N e 200k HOUR MTBF

50 . ®

sors & electronic warfare at Cassidian. “It provides high-
performance surveillance not only at sea but also over land
which makes it unique in the mar’ rket.”

TRSS with its low weight, power consumption and space
requirements makes the AE SA technology now affordable for
small and medium-sized vessels. This is b(n( ficial particularly
to shlps oper atmg in litto-
ral waters which previous-
ly could not accommodate
radars at all or had to use
conventional mechanical-
ly rotating models. TRSS
is able to detect and distinguish small objects precisely at close

ranges, e.g., individual swimmers. These featlu es allow opera-
t(ns an optunal overview of the situation, e g., against terrorist
attacks, and additionally enable oper dt(ns t() monitor move-
ments on land.

AESA technology and electronic beam steering en-
ables the radar to hllﬁl several tasks at the same time
while increasing detection capability substantially. This
detection performance derives from a multitude of Cas-
sidian’s transmit and receive modules, based on state-
of-the-art technology. The technology applied holds
unique electronic (hm acteristics such as high power
added efficiency and allows for very efficient 1ndust1ml
production processes.
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there is a tiny SIM RoHS compliant mixer to select
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environments, including high ESD levels, the SIM
mixers are competitively priced for military,
industrial, and commercial applications. Visit our
website to view comprehensive performance
data, performance curves, data sheets, pcb layouts,
and environmental specifications. And, you can
even order direct from our web store and have it in
your hands as early as tomorrow!
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FLATGAIN WIDEBAND arpiifiers

‘ flatness from £0.7dB across 0.1-6 GHz

Nﬁ Free X-Parameters are now included with our GVA-62+
and GVA 63+ MMIC ampilifiers. These MMICs are right-on
for high performance base stations, portable wireless, LTE
and cellular, CATV/DBS systems, MMDS, and wireless LANs.
They make excellent gain blocks for amost any 50Q circuit.
DC power as low as 5V/69 mA delivers a typical output
power of 18 dBm, unconditional stability, and built-in ESD
protection, all with no external matching components required.

ea.(qty. 20)

IP3 up to 38 dBm

Visit_ minicircuits.com for detailed technical specifications
and performance data, free X-Parameters models, export
info, additional pricing, real-time availability, and everything
else you need to make your selection today — for delivery as
soon as tomorrow!
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GVA-63+  10-6000 20 18 0.99
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Half of New Vehicles Shipping in North
America to Have Driverless, Robotic
Capabilities by 2032

n North America, the first driverless vehicles will appear
Iin the beginning of the next decade, evolving to more

than 10 million robotic vehicles shipping in 2032.

“While the technological feasibility of autonomous
vehicles is being demonstrated by Google, Audi, Volvo,
Bosch, and Continental, obstacles such as high costs and
lack of legislation remain. On the other hand, the benefits
of autonomous vehicles in terms of safety, cost savings, ef-
ficiency, and positive impact on the economy, are driving
research and development efforts globally. With ADAS-
type assistance features
already being imple-
mented on a wide scale,
the next phase of au-
tonomous Co-Pilot type
vehicles will materialize
in this decade. Fully au-
tonomous,  self-driving,
robotic vehicles will appear 10 years from now,” says VP
and practice director Dominique Bonte.

The disruptive effects of autonomous driving are only
just being discovered and its transformative impact on the
auto industry and society as a whole will be huge with car
sharing and declining vehicle ownership being two of its
main exponents.

Autonomous driving technology represents a long term
vision and forms a framework for automotive strategy de-
velopment. The current focus on passive safety functional-
ity, such as emergency calling, integrated smartphone-based
infotainment, advanced HMI addressing driver distraction,
and UBI will become less relevant as the gradual move to-
ward active safety and automation renders driver-centric
features at least partially redundant. This will require chang-
ing attitudes from governments favoring V2X mandates and
autonomous driving legislation and subsidization over eCall
mandates, HMI guidelines, and banning portable devices.

“Fully autonomous,
self-driving, robotic
vehicles will appear
10 years from now...”

Hybrid Indoor Location to Dominate Billion

Unit Smartphone Market
Apple’s acquisition of WiFiSLAM has brought smart-

phone indoor location technologies to the fore. With

over 1 billion new smartphones forecast to utilize
indoor location technologies in 2018, there are still signifi-
cant opportunities for companies with the right technolo-
gies and strategies.

In ABI Research’s latest Location Technology report,
“Smartphone Indoor Location Technologies,” it has fore-
cast the adoption of different indoor location technolo-
gies, and the companies best placed to be successful. “We
see a significant trend towards hybridization, with Wi-Fi,

Commercial Market
Cliff Drubin, Associate Technical Editor

BLE and sensor fusion vita,” commented senior analyst,
Patrick Connolly. “By 2014, hybrid solutions will have al-
ready surpassed standalone indoor location technologies
on smartphones, with Wi-Fi and sensor fusion hybrid solu-
tions reaching over 900 million units in 2018. Longer term,
technologies around optical light, object recognition and
LTE-direct are all forecast to offer differentiation.”

Practice director Dominique Bonte added, “We are
already seeing start-ups pivot out of this space, but there
is still huge opportunity for partnerships/acquisitions with
major Android handset vendors, carriers and large appli-
cation developers. Clearly Google is developing its own
Wi-Fi indoor location solution; however, it may well open
up its indoor location framework, enabling the market to
expand much more rapidly. For IC vendors, with access to
the hardware abstraction layer, indoor location innovation
is vital for future socket wins.”

Interactive Security to Reach $1.6 Billion in

Western Europe by 2018
Strategy Analytics’ research and analysis of the market

for interactive security in Western Europe and the

U.S. concludes that a robust market is developing to
expand home security beyond consumers who traditionally
subscribe to such services. Analysis of the $6 billion market
for home security in Western Europe points to a dramatic
shiftin spending from traditional to interactive security with
its remote monitoring and control capabilities. Home secu-
rity market leader Securitas Direct launched its Verisure
platform and SFR, Swisscom and others introduced ser-
vices to capitalize on the opportunity. Security with home
automation capabilities will hit $1.6 billion and account for
over 26 percent of total security revenues in the region by
2018 according to Strategy Analytics” Smart Home Strate-
gies (SHS) advisory service report, “Interactive Security:
Market Outlook and Competitive Landscape.” In the U S.,
interactive security will hit $10 billion and account for over
40 percent of total security revenues by 2018.

“The home security market is larger in the North America
than Western Europe, but we've detected robust interest and
willingness to pay for professionally monitored security, as
well as remote monitoring and control in Western Europe,”
commented Bill Ablondi, director, Smart Home Strategies
advisory service and author of the report. “However, the pic-
ture is different for remote, self-monitoring and control. The
Western European market will hit $2.9 billion by 2018, higher
than the $2.7 billion we project for the U.S. market.”

MSS Operators Generating Revenue of $1.5
Billion in 2012
A ccording to Euroconsult, the leading global consult-

ing firm in the space sector, the active MSS terminal
base grew at a CAGR of 10 percent over the past five

~
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years with over 2.9 million active MSS terminals deployed
on a global basis in 2012. Revenues generated by the six
active MSS operators stood at around $1.5 billion in 2012.
The industry remains very concentrated with the leading
three operators, Inmarsat, Iridium and Thuraya still ac-
counting for close to 90 percent and Inmarsat alone having
a market share of 55 percent.

“MSS wholesale service revenues grew at around 5 per-
cent in 2012, strongly driven by MSS broadband as well as
by the low-data-rate machine-to-machine (M2M) devices,”
said Wei Li, senior consultant at Euroconsult. “M2M devic-
es account now for more than half of total MSS terminals,
however due to their much lower APRU levels they only ac-
counted for ~13 percent of wholesale service revenues.”

Troop withdrawal, Ku-Band VSAT competition and the
anticipated migration toward new generation Global Xpress
Ka-Band services will limit the revenue growth potential for
the L-Band business in the next decade. Nevertheless, the
bulk of MSS customers will remain satisfied with the L-Band
business, and a range of emerging applications are entering
into a fast growing phase for the next 10 years.

Overall the MSS sector has been strongly diversifying its
product and service portfolio over the past years to reach
an increasing number of addressable markets including
the maritime, aeronautical and land-mobile market. More
enhanced MSS products will become available once MSS

BERST RF Corp

operators have completed their next generation satellite
systems. While Globalstar has already launched its 22d gen-
eration satellite constellation in 2013, and after Inmarsat’s
launch of its Alphasat

satellite in July 2013, “The market is
Orbcomm is expected to s ,

launch its 2nd generation hkely to remain
constellation in 2014 and dominated by North

Iridium over 2015-17.

Looking forward, Eu-
roconsult forecasts that
the MSS market will
grow at an annual rate
of 12 percent in num-
ber of terminals from
2.9 million in 2012 to
close to 9.4 million active terminals by 2022. Wholesale
service revenues are projected to grow at a 10 year CAGR
of 5 percent over 2012 to 2022. “The market is likely to re-
main dominated by North America, but we also see strong
growth in emerging markets, notably in Asia,” concluded
Li. “Land should be the largest market segment by 2022
with over $1 billion in wholesale service revenue, while the
aeronautical segment will be the fastest growing vertical
market in terms of revenue, with double-digit growth in
service revenue over the coming decade.”

America, but we also
see strong growth in
emerging markets,
notably in Asia...”
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-One antenna covering UHF/L/S/C/Ku-Band

-High gain omni-directional integrated with phased arrays
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Affordable Phased Arrays

-Lightweight, high efficiency, AfJ
-Distributed apertures for optimal coverage

-GaM, GaAs, integrated MMICs
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Missing a Pulse Can Be Deadly.
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USB Peak Power Sensor.

Don't fall victim to conventional power measurement ¢ Real-Time Power Processing™ for gap-free analysis
techniques that will leave you missing valuable data * 100 MSa/sec SUSTAINED sample rate is world's fastest
- we capture every pulse with no missed glitches. * 10 GSa/sec effective rate for superb waveform fidelity

The new 55 Series delivers unsurpassed speed and
accuracy for the most demanding RF power mea-
surements thanks to Boonton’s Real-Time Power
Processing™ technology. With this revolutionary

e <5 ns risetime and 70+ MHz video bandwidth
¢ 100 ps time resolution for enhanced trigger stability
* Triggered acquisition speeds over 40,000 sweeps/sec

technique, all processing steps take place in parallel, ¢ Capture and analyze data more than 100x faster
guaranteeing gap-free signal acquisition and reliable than conventional power sensors
capture of all transients, dropouts or interference. For more information visit us at boonton.com or call

+1 973-386-9696.

The new Boonton 55 Series delivers real results no
one else can see.
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Watch measurements come alive
with Real-Time Power Processing™

Taking Performance to a New Peak.

q’”) Wireless Telecom Group Boonton

Boonton Microlab Noisecom



http://www.mwjournal-digital.com/mwjournal/201310/TrackLink.action?pageName=61&exitLink=http%3A%2F%2Fboonton.com
http://www.mwjournal-digital.com/mwjournal/201310/TrackLink.action?pageName=61&exitLink=http%3A%2F%2FPulse_MWJ_F.in
http://www.mwjournal-digital.com/mwjournal/201310/TrackLink.action?pageName=61&exitLink=http%3A%2F%2Fkaywa.me%2FUTOIZ

Around the Circuit

I Laura Glazer, Staff Editor

MERGERS & ACQUISITIONS

Microsoft Corp. and Nokia Corp. announced that the
boards of directors for both companies have decided to
enter into a transaction whereby Microsoft will purchase
substantially all of Nokia’s Devices & Services business, li-
cense Nokia’s patents, and license and use Nokia’s mapping
services. Under the terms of the agreement, Microsoft
will pay EUR 3.79 billion to purchase substantially all of
Nokia’s Devices & Services business, and EUR 1.65 bil-
lion to license Nokia’s patents, for a total transaction price
of EUR 5.44 billion in cash. Microsoft will draw upon its
overseas cash resources to fund the transaction. The trans-
action is expected to close in the first quarter of 2014.

Verizon Communications Inc. announced that it has en-
tered into a definitive agreement with Vodafone Group
Plc. to acquire Vodafone’s U.S. group with the principal
asset of 45 percent of Verizon Wireless for $130 billion,
consisting primarily of cash and stock. Verizon expects
the transaction at close to be immediately accretive to the
company’s earnings per share (EPS) by approximately 10
percent, without any one-time adjustments. The transac-
tion is expected to close in the first quarter of 2014.

Molex Inc. announced that it has entered into a definitive
agreement to be acquired by Koch Industries Inc. Under
the terms of the agreement, Koch Industries will acquire
all of Molex’s outstanding shares, including the Common
Stock (MOLX), the Class A Common Stock (MOLXA) and
the Class B Common Stock, for $38.50 per share in cash,
for a total equity value of approximately $7.2 billion. At the
close of the transaction, Molex will become a standalone
subsidiary of Koch Industries and will continue to be oper-
ated by the company’s current management team. Molex
will retain the company name following the transaction.

TriQuint Semiconductor Inc. announced that it has ac-
quired CAP Wireless (Newbury Park, CA) and its patented
Spatium™ RF power combining technology that replaces
traveling wave tube amplifiers (TWTA) in communications
and defense systems. The acquisition leverages TriQuint’s
position as a GaN pioneer and CAP Wireless’ high power
RF solid state amplifier system expertise. The combined
company now offers a wider selection of high power/high
frequency products. TriQuint is continuing operation of
CAP Wireless product sales and contracts while it develops
new devices based on Spatium technology using TriQuint
GaN and GaAs MMIC amplifiers.

Renaissance closed on a stock purchase agreement
with LEC Acquisition LLC and K Acquisition LLC,
both of DE. LEC Acquisition LLC owns 99 percent of
Renaissance, and in turn is majority owned and controlled
by Southvest Funds VI LP. Southvest Funds VI is in turn
controlled by Gen Cap America, a private investment firm
headquartered in TN. The company’s new name is now

Renaissance Electronics & Communications LLC.
All operations, including manufacturing, will remain un-
changed in its Harvard, MA facility, and it is anticipated
that the change in ownership will be seamless for custom-
ers. Its subsidiary, HXI LLC, will also remain unchanged as
part of the Harvard, MA facility.

COLLABORATIONS

SK Telecom and Rohde & Schwarz announced that they
have signed a memorandum of understanding (MOU) on
joint research and development of next-generation anten-
na technologies. Under the MOU, SK Telecom and Rohde
& Schwarz will work together to create a test bed for AAS,
a core technology in next-generation antenna systems, for
performance verification. Under this agreement, the two
companies will also conduct research and development
for next-generation antenna system equipment. Rohde &
Schwarz will provide SK Telecom with signal generators
(R&S SMW200A, R&S SGS100A) and a radio network
analyzer (R&S TSMW).

Peregrine Semiconductor Corp. and LG Electronics
announced they have teamed up to develop the high-
performance antenna tuning design solution in the LG
Optimus G Pro smartphone that was recently introduced
to the Korean market. Peregrine’s DuNE™ technology op-
timizes the performance of the main antenna by bringing
the best of what its UltraCMOS® and DuNE technologies
offer — namely, optimized handset efficiency, data rate,
call integrity and battery life. By enabling one antenna
to more efficiently cover multiple frequency bands, the
DuNE-based tuning solution enables the Optimus G Pro
to support a subset of the more than 40 frequency bands
available with 4G LTE.

DuPont Circuit & Packaging Materials and IQLP LLC,
a division of Interplex Industries Inc., announced their on-
going efforts to further develop and refine liquid crystal
polymer (LCP) thin-film technology for use in high-speed
circuit applications. The development efforts are being
conducted pursuant to a joint development agreement and
a license agreement previously entered into by the parties.

The NGMN Alliance officially welcomes BT, SingTel, Tele2,
Turkcell, VimpelCom, Broadcom and University of
Toronto, which have all recently joined NGMN. With these
new partners, the NGMN Alliance membership base now
comprises 22 global mobile network operators, 33 major tele-
com vendors and 12 international research institutions.

To prepare for the growing number of smartphone users in
Thailand, Real Future, a subsidiary of True Corp. Plc under
the True Mobile Group, has chosen Eriesson as a key sup-
plier to expand its mobile broadband network in Thailand.

For up-to-date news briefs, visit mwjournal.com :\#
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Around the Circuit

This expansion will allow the True Mobile Group to offer
their 21.5 million subscribers with improved mobile broad-
band experiences based on HSPA and LTE technologies.

ACHIEVEMENTS

Emerson Network Power, a business of Emerson and
global leader in RF, microwave and optical connectivity solu-
tions for the delivery of voice, video and data, announces the
Occupational Health and Safety Assessment Series (OHSAS)
18001:2007 certification at their Chelmsford, UK facility.

Isola Group S.a.r.l. announced that it has become a full
member of the Electronic Industry Citizenship Coalition
(EICQC). Isola has been an applicant member of the EICC
since July 2011. The EICC is a collaboration of leading
electronics companies that promotes an industry code of
conduct to collectively address issues of social, ethical and
environmental concerns in the industry.

AeroVironment Inc. announced that a recent outdoor
test flight of a solar-powered prototype version of the com-
pany’s proven Puma AE™ small unmanned aircraft system
(UAS), operating with the company’s newest long-endur-
ance battery, lasted 9 hours, 11 minutes — significantly lon-
ger than the flight endurance of a small UAS being used
in the field today. AeroVironment is working with Alta
Devices, a Sunnyvale, CA company that provides flexible,
portable power that can be embedded into any other ma-
terial, in the development of the solar Puma AE.

Cassidian has developed a flexible airborne ground sur-
veillance radar, which can be deployed on a variety of
manned and unmanned platforms for the detection of
ground and sea targets. As part of a major flight test series
carried out from the German air base in Hohn, Cassidian’s
SmartRadar showed record detection performance, now
including various operating modes for maritime surveil-
lance. This success confirms Cassidian’s concept of a soft-
ware-defined sensor, which can be used for different sur-
veillance tasks while only requiring minor modifications.

CONTRACTS

Harris Corp. has received authorization from the Federal
Aviation Administration to begin work on the seven-
year, $150 million Data Communications Network Services
(DCNS) element of its Data Communications Integrated
Services (DCIS) program. DCNS will help to transition U.S.
air traffic control from primarily analog voice communica-
tions to digital data connectivity — significantly increasing the
efficiency and safety of the nation’s air traffic control system.
Under DCNS, Harris will provide the terrestrial circuits and
very high frequency data links that connect ground-based air
traffic controllers and airborne flight crews.

Mercury Systems Inc. announced that its Mercury Defense
Systems subsidiary has received a $2.3 million delivery or-
der from the U.S. Navy for advanced Digital RF Memory
(DRFM) jammers to support both U.S. Navy and U.S. Air
Force requirements. The order is part of the firm-fixed-
price, indefinite delivery/indefinite quantity (IDIQ) time
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and material contract award worth up to $44.4 million origi-
nally received by KOR Electronics (now Mercury Defense
Systems) in March 2010, which has been recently extended
by the U.S Navy for an additional 63 units for a total contract
value of $56.7 million. All other terms and conditions remain
unchanged from the original contract award.

Comtech Telecommunications Corp. announced that
its Santa Clara, CA-based subsidiary, Comtech Xicom
Technology Inc., has received an additional $1.4 million
in orders to supply solid-state high-power amplifiers to a
military integrator. The orders included X-Band, C-Band
and Ku-Band SSPA products for use in highly mobile satel-
lite communications (SATCOM) systems providing voice,
data, video conferencing, internet and high resolution vid-
eo connectivity for military forces deployed worldwide.

FIRST RF Corp. announced that it has been awarded 12
Small Business Innovative Research (SBIR) Phase I con-
tracts from the DoD 13.1 competition. The company earned
10 Air Force and two Navy SBIR Phase 1 projects. These
12 awards bring the company’s total SBIR wins to 77 Phase
Is, 44 Phase IIs, several Phase 2.5 and numerous Phase I1Is
since 2003. The company has also been awarded three Rapid
Innovation Fund (RIF) programs in the last year intended
to quickly transition innovative products to the marketplace.

DiTom Microwave has received a contract from a major
U.S. satellite manufacturing company for thermal vacuum
(TVAC) compatible X- and Ka-Band isolators. Under the
contract agreement, DiTom will supply ferrite isolators for
the Wideband Global Satcom (WGS) program. These isola-
tors will be used in a thermal vacuum environment where
low outgassing materials are critical for space ground sup-
port testing. The manufacturing work will be performed at
DiTom’s facility in Fresno, CA and is expected to be com-
pleted by the beginning of Q4 FY2013.

Telefénica has been selected by the UK Department of
Energy and Climate Control as the preferred commu-
nications service provider for two out of three lots in the
UK’s smart meter tender, subject to contracts being agreed.
Telefénica’s proposed communications solution is based
on its existing cellular network in the UK, supported by
Connode’s IPv6 based wireless mesh solution which will con-
nect meters in areas without cellular coverage. The Smart
Meter Implementation Programme is a major national infra-
structure project that will involve the roll out of 53m gas and
electricity meters across the UK by 2020, helping consumers
to better understand and control their energy usage.

PEOPLE

QRC Technologies (QRC) announced
that its board of directors has appointed
Tom Callahan as president of the com-
pany. Callahan has played a central role in
the development of QRC’s product lines.
I He has been QRC’s general manager for
- two years, and prior to this, Callahan was
VP of engineering since joining the
company in 2006. He came to QRC from
PCTEL, formerly DTL, a world leader in commercial cellular
test solutions, where he was the VP of engineering overseeing
the development of world class software defined scanning re-
ceivers and software solutions.

A Tom Callahan
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The next generation air and missile defense radars
demand effectiveness, reliability, power efficiency and
affordability. You can count on CTT's twenty-five years of
experience in microwave amplification and subsystem
integration to meet these demands.

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

(TT has delivered production quantities of amplifiers
with power levels of 10, 20, 40, 80, and 100 Watts — and
higher — for a variety of radar applications.

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

 AMDR-X Radar o Shipboard Radar
o VLO/FLO Threats @ New Land Radar

More than twenty-five years ago CTT, Inc. made a
strong commitment to serve the defense electronics market
with a simple goal: quality, performance, reliability, service
and on-time delivery of our products.

Give us a call to find out how our commitment can
support your success. It’s that simple.
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® Pulse and (W
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© NEW GaN and GaAs Models

% Low-Noise Amplifiers
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% Subsystems

«% Contract Manufacturing

% Custom Engineered Options

USA-based thin-film
microwave production
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241 East Java Drive ® Sunnyvale ¢ California 94089
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Around the Circuit

David Choi joins Mercury Systems as
technical director, RF power amplifiers.
Choi brings over a decade of experience
and a wide breadth and depth of knowl-
edge spanning the commercial and de-
fense industries as well as academia.
During his time as Visiting Scholar at
University of California, San Diego,
Choi led cutting edge academic re-
search in highly linear and efficient (envelope tracking/
EER) RF transmitters. Choi earned his Ph.D. from the
Department of Electrical and Computer Engineering at the
University of California, Santa Barbara and a bachelor’s de-
gree in physics from the University of California, Berkeley.

A David Choi

OBITUARIES

Michael Adlerstein, former consult-
ing scientist at Raytheon Advanced
Device Center and associate editor of
the IEEE Transactions on Electron
Devices, passed away on August 14th,
Adlerstein served on various interna-
tional conference techmical commit-
tees including the High Temperature
Semiconductor Committee of the
National Research Council and as the
Proceedings Editor of the Cornell University Conference
on Advanced Concepts in High Speed Semiconductor
Devices and Circuit. He received a B.S. degree in math-
ematics and M.S. degree in physics from Polytechnic
Institute of Brooklyn, Brooklyn, NY. He received a sec-
ond M.S. and the Ph.D. in applied physics from Harvard
University, where he was a National Science Foundation
Fellow and a Woodrow Wilson Fellow.

A Michael Adlerstein

i

John Aubin passed away on August
28, 2013 at the age of 59. Aubin was
the CTO at ORBIT/FR Inc. in
Horsham, PA. He received his BSEE
from Virginia Tech in 1977, his MBA
from Temple University in 1982, and
his MSEE from Drexel University in
_ 1988, His career began at Harris
A John Aubin Corp. in 1977. Except for a few years
in between, Aubin spent the majority
of his career working for Flam & Russell (now Orbit/FR
Inc.) which he joined in 1980. Aubin served as principal de-
sign engineer on a number of automated antenna and radar
measurement systems ranging from VHF up to millimeter
waves, including a microwave imaging system for evaluation
of biological tissue, a high performance low frequency radar
cross section measurement system, and a dynamic radar
cross section measurement system using an integrated
tracking and signature measurement radar. From its incep-
tion Aubin was a regular contributor to the Antenna
Measurement Techniques Association (AMTA). He has au-
thored over 40 papers on antennas, radar, and measurement
technology and is the co-inventor on several patents.
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+ 1GHz sine and 500MHz square waves

« Upto 4Vp-p into 50

« Extensive modulation capabilities with up to 1GHz CW

« Powerful pattern composer for analog, digital and mixed signals
« Advanced sequencer allows, stepping, looping, nesting and jumps
+ Built-in fast dynamic segments and sequences hop control
« Dptional 32 digital bits with up to 32M independant memaory
« Two instrument synchronization to form a 8-channel system

EADS
HNORTH AMERICA
EADS MNorth America Test and Services is the exclusive distributor

of Tabor products in the United States. For more information,
visit www.ts. eads-na.com.

www.taborelec.com In Waveform

Generation
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sampling rates. The WaveXciter can generate literally
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of resolution and 1 point granularity, resulting in the
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without compromising bandwidth and signal integrity.
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You can enhance your professional prestige and
earn substantial royalties by writing a book. With
over 1,500 titles published, Artech House is a leading
publisher of professional-level books in microwave,
radar, communications and related subjects. We

are seeking to publish new microwave engineering
books and software in areas such as microwave
and RF device design, wireless communications, ad-
vanced radar and antenna design, electromagnetic
analysis, RF MEMS, sensors, and more.

We are currently seeking potential authors among
engineers and managers who believe that they can
make a contribution to the literature in their areas
of expertise. If you have published technical papers,
conducted professional seminars or solved impor-
tant real-world problems, then you are an excellent
candidate for authorship.

We invite you to submit your manuscript or software
proposal for review. For a complete publications
catalog and Author’s Questionnaire please contact:

Mark Walsh, Senior Editor
1-800-225-9977
mwalsh@artechhouse.com

Artech House, Inc.
685 Canton St.
Norwood, MA 02062
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Around the Circuit
REP APPOINTMENTS

Hirose Electric signed a North American distribution
agreement with Sager Electronics to expand its product
availability and customer support. The new agreement au-
thorizes Sager to distribute Hirose’s full product portfolio
to its customers across North America.

Intercept Technology Inc. announces its newest autho-
rized reseller, Fusion CADSoft LLC. As an experienced
EDA software reseller in the eastern U.S., Fusion CADSoft
aims to supply Intercept’s PCB, RF, and Hybrid design and
engineering software in the regions from ME to FL and
MN to NJ. Post-sales support will remain Intercept’s re-
sponsibility.

Maury Microwave Corp. announces its European stock-
ing distribution program with BSW (BeNeLux, Germany),
EMCO (Germany) and MB Electronique (France).
Holding European stock of Maury’s ColorConnect™, Test
Essentials™ and Stability™ lines will allow worldwlde cus-
tomers access to next-day delivery.

MITEQ Inc. announced the appointment of Disman
Bakner Northwest Inc. as the company’s exclusive sales
representative in WA, OR, ID and British Columbia.
Disman Bakner Northwest will represent MITEQ’s com-
ponent division of products.

Spacek Labs has appointed APC Novacom of Nettleham,
Lincoln, UK, to represent Spacek Labs in the United
Kingdom. APC Novacom has over 22 years experience as
sales representatives.

PLACES

Hesse Mechatronics Inc. recently opened its newest
training and applications lab in Tempe, AZ. The company
has appointed Allan Camp, who joined the company as
technical support manager in June 2012, responsibility for
the new lab. Camp’s role and the new lab are additional
steps in Hesse Mechatronics’ strategy to improve custom-
ers experience and convenience in qualifying and learning
about the company’s wedge bonding equipment and taking
advantage of support services.

On July 16, National Instruments (NI) held a ribbon-cut-
ting event to mark the opening of its new Santa Clara, CA
site. NI relocated three of its ex1st1ng Silicon Valley groups
(Phase Matrix
Inc., Ettus
Research, and
NTs field sales
engineering
team) under
one roof to
reinforce its

| commitment to
driving growth in the RF market whlle also boosting ef-
ficiency.
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Technical Feature

Design,

System Integration
and Testing of
Radar Systems

This article discusses some of the fundamental research and development

challenges in both the digital and RF/millimeter wave domains (such as waveform

generation, receiver algorithms and transmit/receive front ends) and addresses

current and future directions in design, system integration and test.

adar applications are becoming more
Rdiverse and commercialization is ac-
celerating due to significant advances in
digital and RF/microwave technologies. Today,
there are numerous radar applications from tra-
ditional defense and surveillance! to automo-
tive radar for driver assistance? to biomedical
radar for imaging, monitoring and treatment.?
For all of these applications, the competitive
environment demands rapid cycles of design,
system integration, prototyping and testing.
An emerging area of development in cellu-
lar communication systems, for example, is fo-
cused on the issue of localization for handsets.
Due to the FCC’s E911 initiative in 2004, ac-
curate localization techniques for use in emer-
gency calls and mobile applications have been
researched
extensively.
One of the
techniques
employs
time dif-
ference
of arrival
(TDoA) from
multiple
nearby base
stations to
obtain ac-

A Fig. 1 Passive radar (left) and active radar (right).
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curate location information. Many of the prin-
ciples used in passive radar systems are applied
to this application as well. The challenge is that
the localization algorithms must work with RF
front ends designed with requirements and
capabilities that are very different from radar
systems. An LTE standard compliant front end
has limited resources for signal processing and
variations in operating environment such as in-
door and outdoor environments.4

BACKGROUND

Radar is used to detect and/or track tar-
get objects and their attributes such as range,
speed and other information obtained through
signals at RF and microwave frequencies. The
broad classes of radar systems are active and
passive (see Figure 1). Passive radar systems
use non-cooperative source(s) of illumination,
such as a target’s emitted signals, broadcast sig-
nals or cellular communication signals, to ob-
tain information about the target. Since radar
performance relies on the sensing capabilities
of the receiver, significant innovations have
been made in areas such as phased array anten-
nas, digital beamforming, detection algorithms

TAKAO INOUE
National Instruments, Austin, TX
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A Fig. 2 Example SFM waveform where a pulse sweeps through four different frequencies.
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KRYTAR, Inc., founded in
1975, specializes in the design
and manufacturing of ultra-broadband
microwave components and test
equipment for both commercial and
military applications.

Products cover the DC to 67 GHz
frequency range and are designed for
a wide range of applications including:

(1 Test Equipment

1 Simulation Systems

(1 SATCOM & SOTM

[ Jammers for Radar & IEDs

(1 Radar Systems

3 EW: ECM, ECCM & ESM

KRYTAR has a commitment to
technical excellence and customer
satisfaction

‘5§al;

1288 Anvilwood Avenue + Sunnyvale, CA 94089
Toll FREE: +1.877.734.5999 * FAX: +1.408.734.3017 « E-mail: sales@krytar.com

These principles
form the basis for
the steady growth that has earned
KRYTAR an enviable reputation in
the microwave community.

Cover your bases. Contact
KRYTAR today for more information.

MIL-Qualified RF, Microwave & mmW Components
(1 Directional Couplers to 67 GHz

1 3 dB 90° Hybrid Couplers to 40 GHz

(1 3 dB 180° Hybrid Couplers to 26.5 GHz

(1 Beamforming Networks to 18 GHz
[ Power Dividers to 45 GHz
[ Detectors to 40 GHz

[ Custom Applications

and source separation algorithms. Ac-
tive radar uses cooperative sources
of illumination by generating its own
signal(s) to illuminate the target.
Within the class of active radar, there
is monostatic radar where the signal
source is collocated with the receiver
and multistatic radar where there are
two or more receiver locations.

Among the class of active radar sys-
tems, there are several common signal
types. The most basic is continuous
wave (CW) radar where a constant
frequency sinusoidal signal is trans-
mitted. The CW signal allows the re-
ceiver to detect phase/frequency vari-
ations (Doppler shift) from the target
reflection. Unless a special provision
for absolute time marker is used,
however, range detection is not pos-
sible. A modified CW signal using a
stepped frequency modulated (SFM)
signal obtains a better range estimate
by hopping over multiple discrete fre-
quencies (see Figures 2 and 3). A fur-
ther modification of the CW signal to
linearly ramp up and down a range of
frequencies is called linear frequency
modulation (LFM) or frequency mod-
ulated CW (see Figures 4 and 5). An
LFM radar allows detection of Dop-
pler as well as range by observing the
frequency difference of the time de-
layed received signal from the trans-
mitted signal. If a stationary object is
detected, a constant beat frequency
(transmit to receive frequency differ-
ence) is observed.

Pulsed signals of CW, SFM and
LFM are also widely used. An ex-
treme example, the ultra-wideband
(UWB) pulse signal radar is receiving
renewed interest due to its low inter-
ference characteristics resulting from
low spectral power density. UWB
pulse radar is characterized by a pulse
width that is typically on the order of a
nanosecond or less.

The magnetron has been one of the
popular components for higher power
signal generation in applications such
as aviation and marine radar. Since the
early development of radar magnetron
by Henry A. H. Boot, John T. Randall
and their associates in late 1939, the
resonant cavity tube structure con-
tinues to evolve to serve a variety of
radar applications to this day. Over
the last few decades, however, rapid
advancements in solid state devices
have had a significant impact on the
radar’s capability and system design.
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A . Military Radio Power Amplifiers

4 by Aethercomm

We make hardware that saves lives. ™

Quick facts:

e 14 years in business S
*>200,000 amplifiers fielded :_*
« AS9100 Rev.C certified f h
* 50,000 square foot state of the art facility - & g
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e Power amplifiers, subsystems, systems & high power switches o
e MIC lab and build-to-print services -
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Radio Power Amplifier Specifications: = .

e Two broadband amplifiers per assembly
* VHF, UHF and L band coverage (30 MHz-2 GHz)

* 125 Watts peak or 100 Watts CW power with EVM (<3%) 7 Tel 760.208 6002

e Transmits SRW, WNW and all legacy waveforms sales@aethercomm.com

* Fourth generation GaN devices (high efficiency, linearity & ruggedness)

* ALC ensures flat power across each sub band ,5.*"“5 ”"&%

e Internal Rx bypass with low insertion loss f:n

* Full digital control with power on self test and BIT % i

e Field firmware upgradeable 666"

* Width 2.520” x height 6.850” x depth 9.225” Www.asthercamm.com
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A Fig. 3 Spectrogram of a SFM waveform showing the instanta-

neous frequency over time.

Some of the high im-
pact advancements
mclude higher den-
sity digital circuits
and faster analog-
to-digital converters,
RF and microwave
circuit  integration
techniques (MMIC
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A Fig. 4 Example LFM waveform where a pulse ramps from high frequency to low and back again.
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A Fig. 5 Spectrogram of LFM showing the instantaneous frequency

across time.

DIGITAL ANALOG/RF/MICROWAVE
PULSE
GENERATOR TRANSM"TER
RECEIVE
SIGNAL RECEIVER
PROCESSING

A Fig. 6 General radar block diagram.

CHANNEL &
ENVIRONMENT

) )))

TARGET

RADIO DESIGN
GROUP, INC.

and CMOS), and
advances in device
technologies (GaN,
GaAs, SiGe and
high electron mobil-
ity transistor varia-
tions).

DESIGN,
INTEGRATION
AND TESTING
Without loss of
generality,  today’s
active radar system
design can be bro-
ken into two major
components: the

baseband signal pro-

cessing and the RF/microwave front
end (including the antenna). Figure 6
shows a high level block diagram of an

active radar system.

Digital Signal Processing

Thanks to widely available com-
mercial processors, embedded pro-
cessors, field programmable gate ar-
rays (FPGA), digital signal processors
(DSP) and, more recently, graphics
processing units (GPU), radar sig-
nal processing engineers now have a
breadth of platforms to choose from.
The choice largely depends on the
type of signal processing that is needed
and the cost of implementation. Gen-
eral purpose, personal computer, type
hardware may be sufficient for radar
systems with relatively low through-
put and simple signal processing re-
quirements. An FPGA or GPU based
processor might be needed if large
parallel processing is needed. In this
case, however, the cost of the hard-
ware increases substantially. In most
platforms, pulse generation and re-
ceiver algorithms can be implement-
ed with appropriate software bringing
benefits such as programmability and
reuse of intellectual property. At the
same time, radar signal processing en-
gineers are faced with the challenge of
incorporating more and more sophis-
ticated algorithms, consuming longer
simulation times within the system
and exhausting the available computa-
tional resources.

Pulse compression is a technique
used to improve range resolution and

| gma.gmzz'zmg
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signal to noise ratio. Range resolution

depends on the signal bandwidth:
Range Resolution= <
2B

where c is the speed of light and B
is the bandwidth. Therefore, bet-
ter range resolution (or lower range
granularity) is obtained when the
bandwidth of the signal is high. Unfor-
tunately, the bandwidth of the time-
gated sinusoid is inversely related to

Spacex LaBs INc.

MILLIMETER-WAVE TECHNOLOGY

the pulse duration. Thus a very short
pulse is desired for higher range reso-
lution. A very short pulse, however,
imposes more stringent radar front
end requirements. It is also more dif-
ficult to concentrate the energy of a
short pulse waveform, limiting the ra-
dar’s range. Pulse compression over-
comes this problem by computing the
cross correlation of the transmit signal
and the receive signal. An LFM signal
can be expressed as

Contact Us for Solutions
to All Your mm-Wave Needs

Stock or Custom Designed
Components and Systems
from 10 to 110 GHz

Exceeding the Highest
Industry Standards for
Performance

212 East Gutierrez Street, Santa Barbara CA 93101
e-mail: sales@spaceklabs.com | tel (805)564-U440OY | fax (805)966-3249
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x(t)=A rect(%)cos(%tfot + moit? )(1)

where rect(x) is a square window
function which is 1 for x<1/2 and 0 for
x>1/2, T is the pulse width, f; is the
carrier frequency, and a is the LFM
slope given by +B/T (the example in
Figures 4 and 5 is a down-chirp with
-B/T). The cross correlation of the
transmit and receive LFM pulse can
be written as

T
Ry =(1—

)
sinc((fd —aT)T(l—‘%D}

rect(%jeﬂnfdt 2)

where 7 is the time difference of the
received signal and fj is the Doppler
frequency of the target. The main
benefit here is that the mainlobe of
R,, is significantly narrower than the
actual pulse width T. In fact, the main-
lobe width depends on the bandwidth
B and not the pulse duration T. The
challenge is in controlling the range
sidelobes through windowing and
other means to obtain the desired
resolution appropriate for the target
of interest.

For many radar applications, infor-
mation about a moving target is need-
ed. Moving target indication (MTI) is

- v

DELAY
LINE

A
\V

THRESHOLD
CIRCUIT

A Fig. 7 Classical delay line canceller
architecture for MTI.

COMPRESSED

PULSE z™" C)

A Fig. 8 A digital implementation of MTI.
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A Fig. 9 Graphical illustration of MTD operation.

OPTIONS

¢ Optimized Narrow Bands
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Electrical Specifications
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often the first processing performed
at the receiver to discriminate mov-
ing targets from stationary objects (or
clutter). The main idea is to remove
the constant contribution of the sta-
tionary clutter in the received signal.
The classical approach is to use a delay
line canceller (see Figure 7). Today,
the delay line canceller can be imple-
mented digitally by a simple filter with
a delay corresponding to the range of
the clutter. Digital implementation of
MTT is shown in Figure 8 where N
is the number of samples in the pulse
repetition interval. The benefits are
that it is very simple to implement
and that the delay element can be ei-
ther hard coded or adaptive providing
greater flexibility.

A moving target detector (MTD) is
often used to detect and track the mo-
tion of the target. In the mid-1970s,
MTD was computed using a parallel
bank of filters which led to the wide-
spread use of this technique. Today,
this is efficiently realized using fast
Fourier transforms (FFT) in mod-
ern processing platforms. Suppose
that the pulse is repeated at a speci-
fied pulse repetition interval (PRI).
The principle for MTD calculation is
shown in Figure 9. Figure 10 is an
example MTD output indicating four
moving targets.

While each of the processing blocks
have relatively simple functions, it
becomes a complex task to integrate
these algorithms, partition them onto
appropriate platforms, coordinate and
communicate with the RF/micro-
wave front end and compensate for
its non-idealities. Does it make sense
to implement all of the processing in
the FPGA at the cost of hardware,
development time and less flexibility?
Does it make sense to implement all
of the processing on the CPU perhaps
at the cost of performance? Or does it
make sense to partition the algorithms
for the CPU and FPGA (and maybe

Ll T 1
SHNE R N D I R e e
Doppler

A Fig. 10 Example output of MTD indicat-
ing four moving targets.
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