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The legendary T-25 Simulator for Electronic Combat Training (SECT) can train in
every electronic warfare (EW) domain. Its innovative, flexible architecture enables
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EW AND AIR 
WARFARE

t h e  v i e w
f rom here

T
his month’s cover story by Lt Col Jeffrey “Fisch” Fischer, USAF, offers 
an insightful look into the evolving relationship between EW and air 
warfare. While the traditional contest between threat systems and 
EW capabilities continues to evolve, some of the most signifi cant 
challenges to air warfare are occurring across the electromagnetic 
spectrum (EMS). For the past 70 years, aircraft have operated in an 

increasingly “contested” EMS, facing enemy radars, missile threats, DRFM-based 
RF jammers, FLIRs, and (more recently) directed energy weapons, to name a few 
of the challenges to air power. Today, however, aircraft must increasingly contend 
with a “congested” spectrum (populated by blue force, government and civilian 
users), which can severely affect the performance of onboard sensors and systems 
that depend on the EMS. 

A congested spectrum is problematic in a place such as Iraq or Afghanistan. 
But at least our adversaries in those theaters possess a limited set of options to 
challenge air power. However, a heavily congested and contested spectrum in a 
place like the Taiwan Strait significantly increases the risk to air operations. In 
the next war, joint or coalition air forces may enter the conflict with the assump-
tion that they will have free and constant access to the EMS, only to discover 
(too late) that they do not. They may find their radars are vulnerable to DRFMs, 
the GPS signal is unavailable and their digital data links are suffering from a 
combination of interference and jamming. This may sound unlikely only because 
it hasn’t happened before. But didn’t the US Army and US Marine Corps operate 
under these same assumptions in Iraq back in 2003-2004 – until RCIEDs began to 
appear in the midst of an increasingly congested EMS environment?

The good news is that the emerging EM vulnerabilities facing today’s air forces 
can be addressed. However, the solution must be holistic, constant and enduring 
– not a working group or ad hoc committee that meets once every three months 
to think about the problem for a day. This brings me back to Fisch’s article. The 
central point Fisch makes is that the EMS is a warfigthing domain, right up there 
with Air, Land, Sea, Space and Cyberspace. Military and government leaders need 
to recognize that they must organize, equip and train their forces to fight in the 
EMS the same way they organize, equip and train their forces to fight in the Air, 
Land, Sea, Space and Cyberspace domains. Until this happens, however, the vul-
nerabilities mentioned above will continue to grow.

Over the past year, JED has devoted several pages to the concept of the EMS 
as a domain. But Fisch, a pioneer of this concept (he originally presented it at an 
AOC EW conference back in 2008), brings his own perspective to the discussion. 
He looks at the problem and the solution from several angles (operational, politi-
cal, manpower, etc.) and makes some extremely valuable observations. I hope you 
will take time to read the article and tell us what you think. 

– John Knowles
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The EA-18G delivers full-spectrum electronic attack capability in any battle environment. Equipped with
the most advanced jamming and radar, the Growler is able to penetrate complex layers of air defense
and communication systems to suppress threats over land or water. And the EA-18G is available
now. To meet any electronic attack requirement and help protect the joint warfighter anywhere.
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SEPTEMBER

AFA Annual Air and Space Conference
September 13-15
Washington, DC
www.afa.org

RF Directed Energy Weapons 
Conference
September 13-17
Shrivenham, UK
Clearance: Secret UK/US Only
www.deps.org

Africa Aerospace & Defence
September 21-25
Cape Town, South Africa
www.aadexpo.co.za

Modern Day Marine
September 28-30
Quantico, VA
www.marinemilitaryexpos.com

OCTOBER

AOC 47th Annual Convention
October 3-6
Atlanta, GA
www.crows.org

Infl uence and Propaganda Conference
October 13-14
Verona, NY
www.crows.org

2010 Fall EWIIP Conference
October 19-21
Virginia Beach, VA
www.crows.org

AUSA Annual Meeting & Exposition
October 25-27
Washington, DC
www.ausa.org

Euronaval 2010
October 25-29
Paris, France
www.euronaval.fr

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

NOVEMBER

Spectrum Modeling and Simulation 
Conference
November 2-4
Las Vegas, NV
www.crows.org

Aircraft Survivability Symposium 2010
November 2-5
Monterey, CA
www.ndia.org

Aircraft Survivability Equipment 
Symposium
November 15-17
Nashville, TN
www.quad-a.org

13th Annual Directed Energy 
Symposium
November 15-19
Bethesda, MD
www.deps.org

I/ITSEC
November 29-December 2
Orlando, FL
www.iitsec.org

Information Operations & Cyber 
Capabilities in 21st Century Warfare
November 30-December 2
Charleston, SC
www.crows.org

Exponaval 2010
November 30-December 2
Valpariso, Chile
www.exponaval.cl

DECEMBER

Electronic Warfare Symposium
December 1-2
Swindon, Wiltshire, UK
Clearance: Secret Four Eyes
www.cranfi eld.ac.uk   a

c a l e n d a r  c o n f e r e n c e s  &  t r a d e s h o w s

AOC events noted in red. For more 
information, visit www.crows.org.
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Reliability, Proven Under Fire
105 Baylis Road, Melville, NY 11747
Tel: 631.777.8900 • Fax: 631.777.8877
E-mail: info@comtechpst.com
Web: www.comtechpst.com

Comtech PST/Hill Engineering
417 Boston St., Topsfield, MA 01983
Tel: 978.887.5754 • Fax: 978.887.7244

ISO 9001:2000 / AS9100:2004 – 01

At Comtech PST, we
know what’s at stake.
That’s why we build the best
Solid State, High Power
Amplifier Systems in the
business...reliable power that
leads to mission success, no
matter what the odds. And we
deliver it whether on the
ground, at sea, or in the air.

More effective jamming
through  Comtech PST/Hill
Engineering’s fast switching
technology

Frequencies from 1 MHz to
6 GHz

Output power from 5 watts
to 30 kW

Meets MIL environmental
specs

Find out more about customized
solutions you can rely on at:

When so much is on the line...

RELIABILITYis the only deliverable

1.5 MHz-3GHz
1 kW Power Amplifier System
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SEPTEMBER

Basic RF EW Concepts
September 14
Atlanta, GA
www.pe.gatech.edu

Cyber Warfare – The Weaponry and 
Strategies of Digital Confl ict
September 14-16
Alexandria, VA
www.crows.org

DRFM Technology
September 21-22
Atlanta, GA
www.pe.gatech.edu

Advanced RF EW Principles
September 27-October 1
Atlanta, GA
www.pe.gatech.edu

Fundamental Principles of EW
September 28-October 1
Atlanta, GA
www.crows.org

EO/IR Fundamentals for EW Engineers 
and Managers Course
September 28-October 1
Atlanta, GA
www.crows.org

OCTOBER

Introduction to UAVs and UASs, Their 
Missions and Systems
October 2-3
Atlanta, GA
www.crows.org

Introduction to Microwave Systems
October 2-3
Atlanta, GA
www.crows.org

Refresher on Electronic Warfare 
Course
October 2-3
Atlanta, GA
www.crows.org

Cyber Warfare Course
October 3
Atlanta, GA
www.crows.org

Now Media: Engagement Based on 
Information, Not Platforms
October 3
Atlanta, GA
www.crows.org

ELINT/EW Database Course
October 5
Atlanta, GA
www.crows.org

EW and the Brazilian Blue and the 
Green Amazons Course
October 7-8
Atlanta, GA
www.crows.org

Directed Infrared Countermeasures 
(DIRCM) Principles Course
October 7-8
Atlanta, GA
www.crows.org

Principles of Radar Electronic 
Protection
October 12
Atlanta, GA
www.pe.gatech.edu

NOVEMBER

Military Electronic Warfare
November 8-12
Shrivenham, UK
www.cranfi eld.ac.uk

Cyber Warfare – The Weaponry and 
Strategies of Digital Confl ict
November 16-18
Alexandria, VA
www.crows.org

Survivability
November 22-December 3
Shrivenham, UK
www.cranfi eld.ac.uk

IR Countermeasures
November 30
Atlanta, GA
www.pe.gatech.edu    a

c a l e n d a r  c o u r s e s  &  s e m i n a r s

AOC courses are noted in red. For more 

info or to register, visit www.crows.org.
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f rom the pres ident

 M
any of us within the greater EW community await the final deci-
sions surrounding the leadership and organizational aspects of 
the Joint EW Capabilities Based Assessment (EW CBA). Decisions 
in these two key areas will impact the strategic direction of EW 
for many years. How Joint EW is organized and who leads DOD’s 
EW efforts in the future will shape our national security priori-

ties in the area of Electromagnetic Spectrum Warfare throughout the next century. 
However, these types of policy and leadership decisions are never made in a vacuum 
and we can expect the final outcome to be shaped by a number of issues such as 
DOD’s ongoing efficiency initiatives. 

Last month, Secretary of Defense Gates accelerated the DOD’s efficiency 
initiatives using a four-track approach to reduce excess overhead costs and 
apply savings to force structure and modernization. The four track approach 
addressed the following:

1. The military services were tasked to find more than $100 billion in over-
head savings by 2015, with the promise they could keep any of the sav-
ings they generate to invest in higher priority warfighting needs.

2. DOD is soliciting ideas, suggestions and proposals from outside experts.
3. A comprehensive assessment of how DOD is organized and operated to 

inform the FY12 budget request is underway.
4. Eight initiatives and decisions were announced to deal with a number of 

areas within the budgeting and program cycle.
These initiatives and decisions are designed to reduce duplication, over-

head and excess in the defense enterprise. Varying in size and levels of sav-
ings achieved, they will act as initial down payment on a department-wide 
efficiency and savings campaign tied to the FY12 budget request. 

Four of these eight initiatives may have significant impact on the EW CBA 
decisions. First, a comprehensive re-baselining of OSD, defense agency and 
COCOM staffing and organization will impact the number of civilian senior 
executive and general/flag officer billets over the next two years. This may 
affect any senior EW billet sought by the EW CBA. Second, SECDEF directed 
a zero-based review of all of the department’s intelligence missions, orga-
nizations, relationships and contracts, with the goal to eliminate needless 
duplication. Completed by 1 November 2010, this review could impact an 
intelligence structure, which is a core support function to EW. Finally, over 
the next six to 12 months, DOD will eliminate two organizations and rec-
ommend the closure of another. Within that decision, DOD intends to close 
Joint Forces Command (JFCOM), believing it has created an unneeded extra 
layer and step in the force management process. 

These initiatives can have a positive impact on EW if our senior leaders 
take into consideration the critical impact of the EMS and EW on 21st-cen-
tury warfighting. We shall see… 

– Chris “Bulldog” Glaze

THE JOINT EW 
CBA AND DOD’S 
EFFICIENCY 
INITIATIVES 

490254_EWA.indd   1 8/3/10   11:03:35 AM
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ISR FOR TURBOPROPS NOT NEW
With respect to Glenn Goodman’s article in this month’s JED magazine (“SIGINT for 

Special Mission Aircraft,” July 2010), using small turboprops for ISR was not started this 
decade or even this century. The US Army has been using small prop planes for ISR before 
there was even an Air Force; just read the History of US Electronic Warfare from the AOC.

Even way before there were Guardrail Common Sensors and ARL there were Mohawks, 
Crazy Horse, Left Jab, Cafe Girl, Wine Bottle, etc. A good history can be found at http://
www.nasaa-home.org/asa/buley2/. Many of these systems were installed on Beechcraft 
prop aircraft like the U-8, the U-21 and the C-12.

During the Vietnam War the Army flew large numbers of U-6 Beaver fixed-wing 
aircraft with ARD-15 HF DF systems (which worked exceptionally well) and they even 
had integrated fixed-wing intercept and jamming aircraft like Cefirm Leader in CEWI 
BNs (imagine that a G2 and G3 function in the same platform).

As to the quote about these small planes being good for tactical ISR, that has been 
known for at least 50 years, as the Army did multiple studies throughout the ’70s, 
’80s and ’90s that justified the “HI-LO” mix and using fixed-wing props for ISR. It 
was clear their low cost, slow loiter speeds and antenna-friendly installations were 
perfect for surveillance. Even the OSD SIGINT Mix study, which tried to kill the use 
of turboprops (especially Guardrail) in the early 1990s in favor of UAVs and other systems, 
didn’t succeed when the facts were laid out.

Steve Pizzo
Toms River, NJ

l e t t e r s
f rom our readers

JED welcomes and publishes letters to the editor when we’re 
lucky enough to receive them. Please send letters to John Knowles, 

knowles@naylor.com or to JEDeditor@naylor.com.
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SIGINT 

for 
Special 

Mission 
Aircraft

Don’t miss this key event, covering the realistic 
training solutions war  ghters need to be 
successful in the  eld today. The  rst two days 
are open to international participants, focused on 
identifying appropriate opportunities to train with 
coalition partners in complex spectrum contested 
environments, as well as developing tools that will 
provide realistic training experiences. The Thursday 
US Only session identi  es challenges across all  ve 
domains emphasizing the growing EMS dependence 
for successful Space and Cyberspace operations.

For more information and to register, 
visit www.crows.org.

Spectrum Modeling and Simulation Conference
November 2-4 • Las Vegas, NV

International Conference Days 1 & 2
US Only Day 3

Modeling the Congested Battlespace,   

 Coalition Training 
 for the 21st Century

AOC Annual Conference Sponsors
General Dynamics, Advanced Information Systems    Lockheed Martin    Northrop Grumman    SAIC    URS

KEYNOTE SPEAKERS
RADM John W. Miller, Commander, Naval Strike and Air Warfare Center

Lt Gen Robert Elder, USAF Ret
Brig Gen William J. Bender, Director, SAF/A6W

Mr. Michael Crisp, Deputy Director, OT&E
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*Others try, we succeed.
COMINT systems 
from Rohde & Schwarz.
J Comprehensive portfolio:
 C4I-capable SIGINT solutions, from individual 
 components to complete system integration.
J Over 75 years of market success:
 project experience with all key partners worldwide.
J In-house development and production:
 attractive pricing and high flexibility.
J Open interfaces:
 perfect system integration.

www.rohde-schwarz.com/ad/Columbus/jed

*Spain, 1493: 
A group of Spanish nobles 
claimed that anyone could 
have discovered the New World. 
So Columbus asked them to 
make an egg stand upright. 
No one could – except him.
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t h e  m o n i t o r
news

JATAS COMPETITION OPENS UP
The US Navy has decided to open up 

the competition for the engineering 
and manufacturing development (EMD) 
phase of its next-generation missile 
warning program. Currently, two teams 
are under contract for the technology 
Development (TD) phase of the Joint Al-
lied Threat Awareness System (JATAS) 
program, which aims to develop a new 
IR-based missile warning sensor for 
fixed- and rotary-wing aircraft. 

Alliant Techsystems and teammate 
BAE Systems are competing under the 
JATAS TD program against another team 
led by Lockheed Martin Missiles and Fire 
Control. A third major player in the mis-
sile warning market, Northrop Grum-
man, was not selected for the TD phase. 
The company is currently supplying a 
two-color IR missile warning system to 
the Navy under the Department of Navy 
Large Aircraft IR Countermeasures (DoN 
LAIRCM) program (see related story in 
this month’s “Monitor”). It is also pro-

ducing a similar capability for the Air 
Force under the NexGen Missile Warning 
System program.

The Navy’s initial plan for the JATAS 
TD program was to select two TD contrac-
tors who would be the only companies 
qualified to bid for the follow-on EMD 

phase of the program. However, the Navy 
has outlined plans to conduct a full and 
open competition for the EMD phase of the 
program, clearing the way for Northrop 
Grumman to re-enter the competition for 
the EMD phase of the program. The Navy 
plans to select a single contractor for the 
JATAS EMD effort.

Naval Air Systems Command (NAVAIR), 
which is managing the JATAS program, 
will allow companies to bid for the EMD 
phase if they pass certain systems engi-
neering and technical reviews, including 
a system requirements review, a systems 
functional review and a preliminary de-
sign review. JATAS EMD bidders will also 
be required to provide additional docu-
mentation, such as various design speci-
fications, interface control documents, 
and test plans. These documents are due 
to NAVAIR by October 15. Potential bid-
ders were required to register their inter-
est with NAVAIR last month. 

The JATAS EMD Phase is scheduled to 
begin in 2011. – J. Knowles

The US Army is developing the ac-
quisition strategy for a new Hostile 
Fore Detection System (HFDS) that 
will enable its helicopter crews to de-
tect and respond to enemy fire from 
small arms and rocket propelled gre-
nades. The Army’s Project Manager 
for Aircraft Survivability Equipment 
(PM ASE) has issued a request for in-
formation, and program officials were 
scheduled to hold an industry day at 
Redstone Arsenal (Hunstville, AL) late 
last month.

The HFDS effort calls for adding new 
acoustic and IR sensor capabilities to 
the AAR-57 Common Missile Warning 
System (CMWS), which currently uses 
an ultraviolet-based sensor to detect 
and declare approaching IR-guided 
missile threats. By adding acoustic 

and IR sensors and fusing their in-
formation with existing UV and laser 
warning sensor data (via the AVR-2B), 
the helicopter’s self-protection suite 
will be able to detect small arms fire 
and rocket-propelled grenades (RPGs), 
which have been the primary threat 
to coalition helicopters throughout 
operations in Iraq and Afghanistan.

The Army plans to develop the 
HFDS capability in three increments 
in parallel with development of an 
ASE modular open system architecture 
(MOSA) and an integrated ASE suite. 
HFDS Increment 1 is expected to pro-
vide a baseline capability to “detect, 
declare and provide a line of bearing 
to the threat. The second increment 
would expand the threat detection 
and classification capabilities. Incre-

ment 3 would fully integrate the hos-
tile fire detection capability into the 
ASE, provide threat geolocation and 
provide a countermeasure response 
to the threat. The ability for helicop-
ters to automatically detect, identify, 
locate and respond to small arms fire 
would be a major milestone in ASE 
development.

The PM ASE office will evaluate 
industry input over the next several 
months as it develops its acquisition 
strategy for this effort. The Army is 
expected to initiate a two-year HFDS 
technology development phase in the 
second half of FY2011. The technical 
point of contact for the HFDS pro-
gram is Ms. Suzanne Birdsong, (256) 
425-6047, e-mail Suzanne.birdsong@
us.army.mil. – J. Knowles 

US ARMY RAMPING UP HOSTILE FIRE DETECTION SYSTEM PROGRAM
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USMC COMPLETES LAIRCM BUY
The US Marine Corps completed its 

planned buy of a laser-based, direction-
al infrared countermeasures (DIRCM) 
system for its medium- and heavy-lift 
helicopters with the award of a $77.7 
million contract to Northrop Grumman 
last month by Naval Air Systems Com-
mand (NAVAIR). The system has been 
in service on CH-53E Super Stallion he-
licopters in Iraq and Afghanistan since 
early 2009 and is in line for CH-53D and 
CH-46E aircraft deploying overseas as 
well. The DIRCM system protects the 
“low-and-slow” flying aircraft against 
IR-guided man-portable air defense sys-
tems (MANPADS).

The Navy and Marine Corps call their 
system, produced by Northrop Grum-
man’s Land and Self-Protection Systems 
Division (Rolling Meadows, IL), the AAQ-
24(V)25 Department of the Navy Large 
Aircraft IRCM (DoN LAIRCM) system. The 
Air Force began using its earlier version 
of the AAQ-24 LAIRCM on its C-17 and 
C-130 transports in 2003.

The AAQ-24, with no action required 
by the aircrew, automatically detects 

and tracks an incoming threat missile. It 
then directs a high-intensity modulated 
laser beam – from a swiveling pointer-
tracker turret – at the missile’s guidance 
seeker to defeat it. 

In addition to the turret (laser trans-
mitter assembly or LTA), the AAQ-24 in-
cludes a passive missile warning system 
(MWS) and a processor. Each of the Ma-

rine helicopters uses two LTAs, one on 
each side of the aircraft, and five MWS 
sensors spread externally around the 
aircraft’s fuselage, to provide full spatial 
coverage. The MWS cues the LTAs to the 
direction of arrival of the IR missile. 

The Air Force began replacing the 
AAQ-24’s original Small LTA (SLTA) 
in 2008 with the smaller and lighter 
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Guardian turret, which is used on the 
USMC helicopters. Those aircraft were 
the first to be outfitted with a more 
advanced two-color IR MWS, developed 
by Northrop Grumman, to replace its 
ultraviolet-based AAR-54 Passive Mis-
sile Warning System on the Air Force’s 
AAQ-24s. The two-color IR MWS provides 
faster and longer-range detection than 
a UV sensor and much lower false alarm 
rates because it compares the IR energy 
levels of a potential threat in two sepa-
rate frequency bands.

The AAQ-24 comprises an A kit and 
a B kit. The A kit consists of the wiring 
and structural modifications to the air-
craft that allow it to be outfitted with 
the B kit (LTAs, MWS and processor). The 
B kit installation is not permanent; the 
equipment can be moved from one air-
craft to another.

The Marine Corps plans to install the 
A-kits on all of its CH-53Es and on some 
portion of its CH-53D and CH-46E fleets 
to ensure that enough of the modified 
helicopters can be outfitted with B kits 
to meet overseas commitments. Under 
this latest $77 million DoN LAIRCM con-
tract awarded to Northrop Grumman, 
the company will deliver 121 Guardian 
LTAs to the Navy at a rate of about 10 
per month beginning in August 2011 
and finishing in August 2012.

Navy CAPT Paul Overstreet, who heads 
the Advanced Tactical Aircraft Protec-
tion Systems Office (PMA-272) at NA-
VAIR, NAS Patuxent River, MD, told JED 
that about half of the Marine Corps’ CH-
53Es have received the A kit modifica-
tions. The CH-46E’s DoN LAIRCM system 
passed its formal Operational Evaluation 
(OPEVAL) in July, so A kit modifications 
to CH-46Es only began recently, he said, 
and the CH-53D DoN LAIRCM system was 
undergoing OPEVAL as of late August.

“We expect to have enough CH-46Es 
modified by the end of the year to sup-
port a deployment of 12 aircraft and 
enough CH-53Ds modified by next spring 
to support their planned deployment,” 
Overstreet said.

Northrop Grumman’s August 6 con-
tract covered the production of a final 103 
Guardian LTAs for the Marine Corps heli-
copters as well as 18 of the LTAs for use 
on Air Force Special Operations Command 
CV-22 tilt-rotor aircraft. – G. Goodman

US Special Operations Command 
(SOCOM) is seeking information from 
companies capable of developing and 
manufacturing a new low-visible flare 
to protect its aircraft from IR-guided 
threats. SOCOM’s fixed and rotary-wing 
aircraft often must fly missions deep 
into enemy airspace at low altitudes 
while remaining undetected. A covert 
countermeasures flare that does not 
emit significant visible light would pro-
vide a major operational benefit.

SOCOM currently uses covert, Spe-
cial Materials Decoys, such as the M211 
manufactured by Alloy Surfaces Com-
pany (Chester Township, PA) for its heli-
copters. These flares burn at much lower 
temperatures than magnesium-teflon-
viton flares, and this property makes 
them very difficult to detect with the 
visible eye, even at night. SOCOM is now 
interested in developing a new genera-
tion of covert flares and it is request-
ing information that will help it plan 
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the new program. SOCOM will consider candidate solutions in 
terms of airworthiness, effectiveness, reliability, interface and 
interoperability and shelf life, according to a request for in-
formation (RFI) issued by the Joint Munitions and Lethality 
Contracting Center (Picatinny Arsenal, NJ).

The development phase of the potential flare program would 
run approximately 18 months, covering design, fabrication, as-
sembly, packaging, testing and analysis. As part of this effort, 
selected contractor(s) would deliver a small quantity of “dark” 
flares for testing and evaluation. Pending successful test re-
sults, the contractor may be awarded an option for limited-rate 
initial production. 

Aside from Alloy, other companies that may respond to the 
RFI include Alloy’s sister division in the UK, Chemring Coun-
termeasures, and Israel Military Industries (IMI).

Responses to the RFI were due in late August. After viewing 
the information, SOCOM could follow up with a formal solicita-
tion in FY2011. The point of contact at the Joint Munitions and 
Lethality Contracting Center is Kristen Kachur, (973) 724-3217, 
Kristen.Kachur@us.army.mil. – J. Knowles

US ARMY PLANNING DUKE JAMMER UPGRADE
The US Army’s Program Manager for Electronic Warfare (Ab-

erdeen Proving Ground, MD) has issued a request for informa-
tion (RFI) to provide upgrades to the mounted AN/VLQ-12(V)2, 
also known as the Duke V3 system. According to the RFI, the 
Army wants to upgrade the Duke V3 with a variety of technol-

ogy insertions to ensure that it remains effective against new 
and emerging IED threats. 

The Duke comprises a “two box” (primary unit and secondary 
unit) solution. The primary unit cover IED threats in “Bands A 
and B.” The secondary unit handles “Band C” threats. The de-
sired upgrades would be implemented on the primary unit.

According to the RFI, the Army is seeking companies that 
can provide the following types of upgrades:
• Provide waveform reprogramming to address emerging 

threats,
• Demonstrate compatibility with Blue Force communications 

and interoperability with other mounted and dismounted 
CREW systems,
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US NAVY, AIR FORCE SEEK CLOSED-LOOP 
RF THREAT SIMULATOR

The Naval Air Warfare Center Weapons Division 
(NAWCWD) in China Lake, CA is seeking information from 
companies that can deliver a portable closed-loop test sys-
tem. Known as the Portable Closed-Loop Operational RFCM 
Evaluation System (PCORES), it would represent a new 
generation of RF simulation and test equipment capable 
of evaluating advanced EW systems, such as the Next Gen-
eration Jammer (NGJ) and the Integrated Defensive Elec-
tronic Countermeasures (IDECM) System Block 5.

NAWCWD’s Threat Target Systems Division is study-
ing the requirement, as well as the acquisition strategy, 
for the PCORES. Currently, the Navy relies on open-loop 
simulators, such as the CEESIM and AMES equipment from 
Northrop Grumman Amherst Systems, as well as other 
non-programmable systems. In order to test new EW sys-
tems, however, the Navy may determine that it requires a 
programmable, closed-loop simulation capability to emu-
late advanced threats. 

If the Navy opts to develop PCORES, it would likely 
seek a common simulator for multiple facilities, such 
as the ground-based hardware-in-the-loop labs at NAWS 
Point Mugu, CA, installed system test facilities at the 
Air Combat Environment Test and Evaluation Facility 
(ACETEF) and open-air ranges such as the China Lake 
Electronic Combat Range (ECR). (The open-air range 
version of the system would require the addition of 
high-power transmit components and antennas.) Aside 
from being a “common” system for the Navy, the PCORES 
program may also be a joint acquisition, as the US Air 
Force has a similar need for an advanced RF threat sim-
ulation capability.

The NAWCWD study and the results of the RFI will be 
used to help the Navy determine what is available in terms 
of advanced RF threat simulation technology and to plot 
an acquisition strategy. Northrop Grumman, AAI Corp. 
and DRS Defense Solutions are among the companies likely 
to pursue a PCORES acquisition program. Responses to the 
RFI are due September 8. The program point of contact 
is Craig Matheny, (760) 939-4280, e-mail craig.matheny@
navy.mil – J. Knowles
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• Provide programmability to support op-
eration with various timing protocols,

• Provide programmability to support 
complex waveform generation for ad-
vanced jamming techniques,

• Provide full frequency coverage of 
Bands A and B in the primary unit,

• An ability to address multiple threats 
at operationally effective distances,

• Provide open high-speed interfaces to 
allow integration with specialized EW 
modules and user interface devices,

• Support Common Timing Protocol-com-
pliant CREW-to-CREW networking,

• Use the existing primary unit of the 
Duke V3 system to accomplish the 
technology insertion efforts; and 
maintain existing size, weight and 
power limits (as defined in a classi-
fied performance specification),

• Full system built-in test (BIT) with fault 
isolation to the line-replaceable unit,

• Provide an event logging capability for 
post mission analysis and for future 
emerging applications. (The event log 
will also record BIT results.),

• Provide Selective Availability/Anti-
Spoofing Module (SAASM) Global Po-
sitioning System-compliant design,

• Provide level 3 anti-tamper capabili-
ties, and

• Utilize existing Duke V3 antenna sys-
tem to minimize integration impact 
with US Army vehicles.
The Army does not own the technical 

data package for the Duke V3 system. 
Aside from the Duke V3 manufacturer, 
SRCTec (Syracuse, NY), it is not clear if 
any other company will pursue the up-
grade on a competitive basis. The Army 
expects to award a contract for the Duke 
V3 system technology insertion in the 
third quarter of FY2011. The technical 
point of contact for this effort is John 
Masco, (732) 532-4350, e-mail: john.
masco@us.army.mil. – JED Staff

NULKA GOES VERTICAL
The first vertical launch of the US 

Navy’s Nulka offboard electronic coun-
termeasures rocket occurred on August 
12 at Eglin AFB, FL. Two Nulka test 
rounds were fired from Lockheed Martin 
MS2-Baltimore’s new Extensible Launch-
ing System (ExLS). The latter is an in-
sert developed by the company that 
snaps into its existing Mk-41Vertical 

Launching System (VLS) cell, allowing a 
variety of missiles to be integrated and 
launched vertically for the first time. 

Nulka is an active decoy, developed 
jointly by the Navy and Australia’s Depart-
ment of Defence. The 6.5-foot-long, 8-inch-
diameter Nulka employs a broadband RF 
repeater decoy payload mounted atop 
a hovering rocket. In the US Navy con-
figuration, it is deployed from the deck-
mounted Mk-53 decoy launching system. 
Once launched, the decoy moves away 
from the ship and its receiver detects and 

processes RF signals from incoming anti-
ship missiles while rejecting RF emissions 
from friendly systems. It lures the incom-
ing missile away from the ship by radiat-
ing high-power RF signals that mimic the 
radar return from a target. 

The MK 41 VLS, installed below deck 
on US Navy Aegis destroyers and cruis-
ers, eliminates the need for separate 
topside Nulka launchers, such as the Mk 
53, according to the company. The Mk 
41 currently launches Tomahawk and 
Standard missiles, which emerge from 
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the top deck. The MK 41 VLS is deployed 
in 13 different configurations, ranging 
from a single module with 8 cells to 16 
modules with 122 cells. The launcher has 
completed integration or is currently 
being integrated with 18 different ship 
classes and 11 different weapon control 
systems for 12 different navies.

Nulka is installed on all US Navy sur-
face combatants, as well as Royal Aus-
tralian Navy. BAE Systems Australia 
(Edinburgh, South Australia) developed 
the hovering rocket, while Lockheed Mar-

tin Sippican (Marion, MA) developed the 
decoy payload and fire control system. 
Lockheed recently delivered the 1,000th 
payload for assembly in Australia.

The ExLS test was conducted with sup-
port from the Naval Surface Warfare Cen-
ters at Dahlgren, VA, and Crane, IN, as well 
as BAE Systems Australia. – G. Goodman

IN BRIEF
The US Air Force EW training com-

munity will mark two significant events 
this month. On September 17, the Air 

Froce is retiring its T-43 “Gator” training 
aircraft during a ceremony at Randolph 
AFB, TX. The T-43 was used by the 562nd 
and 563rd Flying Training Squadrons for 
Combat Systems Officer (and previously 
for Electronic Warfare Officer) training. 
On September 30, the last EWO class will 
graduate (soft winging) from the 563rd 
FTS, with a formal ceremony scheduled 
for October 1.

✪   ✪   ✪

Alloy Surfaces Company, Inc. (Ches-
ter Township, PA) has been awarded a 
three-year, $38 million indefinite-deliv-
ery/indefinite-quantity (IDIQ) contract 
to manufacture MJU-49/B decoy devic-
es for US Navy aircraft. Deliveries are 
scheduled through December 2013.

✪   ✪   ✪

Lockheed Martin (Syracuse, NY) has 
successfully completed a preliminary 
design for the US Navy’s Surface Elec-
tronic Warfare Improvement (SEWIP) 
Block 2 upgrade program. The initial 
$9.9 million design contract for SEWIP 
Block 2 was awarded to the company 
in November 2009 and includes options 
totaling nearly $167 million. Under the 
SEWIP program, the Navy is pursuing a 
succession of enhancements to its AN/
SLQ-32 EW system.

✪   ✪   ✪

ITT Advanced Engineering & Sci-
ences (Annapolis Junction, MD) received 
a $455 million contract from Naval Sea 
Systems Command (NAVSEA) for produc-
tion of up to 5,000 Joint Counter Radio-
Controlled Improvised Explosive Device 
Electronic Warfare (JCREW) 3.2 mounted 
systems. The contract is for the procure-
ment and support of JCREW to be used 
by forces across all US military services. 
Most of the work will be performed in 
Thousand Oaks, CA, and is expected to 
be completed by September 2014. ITT’s 
Force Protection business also received 
an $18 million contract option for the 
production and support of 260 CREW 2.1 
systems. The systems will include the 
Band C upgrade to support forces in Op-
eration Enduring Freedom. Work on the 
contract will be carried out in Thousand 
Oaks and is expected to be completed by 
April 2011.   a
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w a s h i n g t o n
repor t

DOD RELEASES SMALL BUSINESS 
RESEARCH SOLICITATION

The DOD has listed its final (of three) Small Business In-
novative Research (SBIR) solicitations for FY2010. The SBIR 
solicitation lists several EW topics.

The Air Force portion of the solicitation includes Topic AF103-
023, titled “Rapid Reprogramming Technologies for Electronic 
Warfare Training,” which will focus on defining, developing and 
demonstrating “innovative technologies that allow training 
systems to rapidly and accurately represent agile, reactive, and 
adaptable threats.” The solutions will be used in systems, such as 
“high fidelity flight simulators, constructive threat simulations, 
computer generated forces, and embedded training capabilities 
in actual systems.” Phase 1 work entails developing a system 
design concept, and Phase 2 calls for a prototype demonstration 
and conducting “an end-to-end demonstration of a US electronic 
warfare system reacting to a rapidly changing threat.”

Another Air Force effort, “Sensor Network Data Management 
for Distributed Electronic Warfare,” (Topic AF103-189) seeks to 
“develop algorithms for optimal data re-routing/fusion in sen-
sor networks supporting distributed electronic warfare assets 
when they encounter network disruption due to random mal-
function or malicious attack.” Phase 1 entails studying data 
communications requirements for sensor networks supporting 
distributed EW missions. During Phase 2, the contractor will 
develop “fast mathematical algorithms” to re-route sensor data 
during network disruption. 

The Navy listed several EW topics in its portion of the solici-
tation. NAVAIR’s Advanced Tactical Aircraft Protection Systems 
Program Office (PMA-272) sponsored several topics related to 
ultra-short pulsed lasers for IR countermeasures applications. 
Under Topic N103-201, “Fiber Delivery Systems for Ultrashort 
Pulse Lasers,” the Navy wants to design and develop “an 
innovative process using fiber-based delivery of high peak 
power ultra-short pulsed laser radiation,” for use in fu-
ture directed IR countermeasures systems. Phase 1 calls 
for developing an concept and a basic design. The second 
phase entails completing the design and building the fi-
ber delivery subsystem. “Notional delivery system speci-
fications should meet or exceed 1+ mJ per pulse, <1 ps 
pulse duration, and 1 kHz repetition rate,” according to 
the topic description. Two other topics, “Novel Amplifier 
Materials and Technology for Ultrashort Pulse Lasers,” 
(Topic N103-210) and “Automated Ultrashort Pulsed La-
ser Tailoring Technology,” (Topic N103-211) also focus on 
future DIRCM technology. 

Another PMA-272 topic (N103-209) seeks solutions for a new 
“AN/ALE-47 Dispenser Assembly Retaining System.” This ad-
dresses a deficiency in the ALE-47 in which the magazine at-
tachments can wear down and fail without warning. This topic 
calls for designing and developing “a reliable, maintainable 
and safe dispenser retaining system with positive locking in-
dications for the US Navy configuration (round expendables) 
AN/ALE-47 dispenser assembly that allows for efficient remov-
al and replacement of the on-aircraft magazine.”

NAVAIR’s EA-18G program office (PMA-265) is sponsoring 
a topic titled “Radio Frequency (RF) System Performance 
and Electromagnetic Interference (EMI) in Dynamic Envi-
ronments,” (Topic N103-202). Under this research effort, the 
Navy seeks to develop a tool that allows analysts to accurate-
ly assess RF system performance over a time window where 
physical conditions change. Phase 1 work calls for demonstra-
tion of “proof of concept prototype algorithms for solving 
the problems of EMI, installed antenna pattern, and other 
RF-system-level metrics under dynamic conditions of moving 
parts on platforms and also one or more platforms in com-
plex maneuvers.” During Phase 2, the contractor will further 
develop the algorithms and “demonstrate their accuracy, ro-
bustness and speed.” 

NAVAIR’s Direct and Time Sensitive Strike Weapons Program 
Office (PMA-242) is sponsoring a topic titled, “Ultra Wideband 
Conformal Antennas for Network Enabled Weapons,” (Topic 
N103-204). The objective of this research is to “develop and dem-
onstrate conformal antennas suitable for a number of existing 
missile airframes, which are capable of transmitting and receiv-
ing an ultra wide bandwidth of frequencies.” The ultimate goal 
is to develop an engineering model of a conformal antenna and 
integrate it with a missile, such as the Advanced Anti-Radiation 
Guided Missile (AARGM), for flight demonstration. The point of 
contact for all of the previously described NAVAIR topics is Janet 
McGovern, e-mail navair.sbir@navy.mil.

Naval Sea Systems Command (NAVSEA) is seeking research 
into “Adaptive Data Fusion for Real-time Threat Assessment” 
(Topic N103-224) for the Navy’s shipboard EW systems. The ob-
jective of this work is to enable naval EW systems, such as 
the BLQ-10 and Integrated Topside, to perform against modern 
radars in the dense signal environments associated with lit-
toral operations. The point of contact is Dean Putnam, e-mail 
dean.r.putnam@navy.mil.

SBIR proposals are due on September 15. The detailed 
topics and additional information can be accessed on the 

Web at www.dodsbir.net. – JED Staff addssssssssssssssssssssssss
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After years of negotiations between 
the Israeli and US governments, Israel’s 
Defense Minister, Ehud Barak, approved 
a deal to buy F-35 fighters for the Israeli 
Air Force. While there were several as-
pects of the deal that caused delay, one 
of the most contentious issues was the 
aircraft’s electronic warfare (EW) suite.

When buying foreign weapon sys-
tems, the Israeli government typically 
follows a policy of customizing the 
platforms for its unique requirements 
and buying domestically manufactured 
systems and technology. This usually 
includes installation of Israeli-manufac-
tured (and supported) EW systems on its 
platforms. This policy became an issue 
when the DOD insisted that Israel ac-
cept the F-35’s standard EW suite, the 
AN/ASQ-239 Barracuda RF EW system, 
which is manufactured by BAE Systems 
(Nashua, NH). 

Throughout two years of contract 
negotiations, the Israeli government 
resisted the US position on F-35 EW. In 
the end, according to informed sources, 
the US and Israeli government struck a 
compromise on the EW suite. Israel will 
buy its first batch of 20 F-35s (valued 
at approximately $2.7 billion and paid 
for with Foreign Military Funding from 
the US) equipped with the ASQ-239, 
which includes ESM and RF counter-
measures subsystems. In order to meet 
some of its unique requirements, the 
Israeli F-35s will receive several ASQ-
239 EW upgrades, which coincide with 
improvements the US wants for its F-
35s, as well. 

Israel’s 20-aircraft order will be part 
of the initial batch of full-rate produc-
tion aircraft, slated for delivery in 2015. 
The Israeli Air Force still maintains a re-
quirement for 75 F-35s, and it is expected 
to buy more aircraft in future production 
lots. In these future buys, according to 
informed sources, the DOD has created 
an option for the Israeli government to 
pay for the installation of Israeli-made 

EW systems into the aircraft. The cost 
of integrating a new EW system into the 
highly integrated JSF avionics suite will 
be considerable. But it would fulfill Isra-
el’s need to tailor the aircraft according 
to its own requirements and invest in its 
defense industry. Within the Israeli de-
fense industry, Elbit’s Elisra subsidiary 
is widely believed to be the company 
that would provide the JSF EW suite. 

The Cabinet of Israeli Prime Minister 
Benjamin Netanyahu must formally ap-
prove the F-35 buy. However, the sale is 
not expected to run into significant po-
litical opposition. In July, the Canadian 
government announced that it would 
buy 65 F-35s. – J. Knowles

CHEMRING TO BUY ROKE 
Chemring plc (Fareham, Hampshire, 

UK) announced last month that it will 
buy Roke Manor Research Ltd. (Romsey, 
Hampshire, UK) from Siemens Holdings 
plc for £55 million (US$85 million).

Roke manufactures electronic sys-
tems and provides consulting services 
for a variety of markets. In the defense 
sector, the company makes radars and 
communications-band EW and SIGINT 
systems, including its “Locate” direc-
tion finding and receiver family and its 
“Resolve” communications ESM systems. 
Last year, Roke won a major EW contract 
from the UK Ministry of Defense for 
Project SEER. Under that program, the 
company is supplying 58 man-pack com-
munications EW (ESM and EA) systems 
for British land forces.

For Chemring, which until a few 
years ago was primarily a countermea-
sure flare and pyrotechnics company, 
the acquisition of Roke further diver-
sifies its portfolio in the defense elec-
tronics and homeland security markets. 
According to Chemring, the existing 
management team at Roke will remain 
in place after the acquisition is com-
pleted. – J. Knowles

IN BRIEF
❍ Indra Sistemas (Madrid, Spain) 

has been tapped to supply radar 
ESM systems for the Italian Navy’s 
U212 submarines. The company 
will supply ESM systems similar 
to those it provided to German 
Navy U212 boats. The contract was 
awarded by Fincantieri, which is 
building the submarines for the 
Italian Navy. 

❍ The government of Oman has 
requested the purchase of 18 F-16 
Block 50/52 aircraft from the US 
via Foreign Military Sales chan-
nels. The proposed deal includes 
24 APG-68(V)9 radars and 18 AN/
AAQ-33 Sniper Pods. Oman is being 
offered two EW options: the ALQ-
211 Advanced Integrated Defensive 
EW System (AIDEWS) from ITT or 
the Advanced Countermeasures 
Electronic System (ACES) – compris-
ing the ALR-93 RWR and ALQ-187 
jammer – from Raytheon. Either 
option will be integrated with ALE-
47 countermeasures dispensers. 
The proposed sale also includes 35 
ALE-50 towed decoys. This is the 
first known sale of the standard 
ALE-50 to the Gulf region. The UAE 
is believed to fly a fiber-optic ver-
sion of the ALE-50 (FO-50) on its 
F-16 Block 60 fighters.) The deal also 
includes unspecified upgrades for 
12 F-16s already in service with the 
Royal Air Force of Oman.

❍ Terma A/S (Lystrup, Denmark) and 
L-3 Link Simulation & Training 
(Arlington, TX) have agreed to jointly 
develop a fighter aircraft simulation 
solution that incorporates Terma’s 
Electronic Warfare Management 
System (EWMS). The EWMS simula-
tion initially will be integrated on 
two Royal Danish Air Force (RDAF) 
F-16 Unit Level Trainers and two 
F-16 Part Task Trainers. L-3 Link and 
Terma will deliver this solution to 
the RDAF in 2011.   a

ISRAEL BUYS F-35, AGREES TO “EW COMPROMISE”
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 The EMS Domain.
 There, I said it. What are you going 

to do about it?
Every now and then, I sit around 

with friends and banter back and forth 
on a myriad of electronic warfare (EW) 
topics. On occasion, the discussion 
evolves into whether or not the electro-
magnetic spectrum (EMS) is a medium 
or domain. To frame the discussion, a 
medium has intrinsic military value but 
is not decisive to operations or strat-
egy. A domain is critical to military 
employment from tactical to strategic 
levels – i.e., land, sea, space, and air. 
Each is undeniably reliant on others for 
successful operations. In these debates, 
I am always the EMS domain advocate, 
and recently something interesting has 
been happening – my arguments and 
positions are getting stronger. While I 
wish I could attribute the increases of 
success on my ever-improving oratory 
skills, I don’t believe that’s the case. I 
believe, as every day goes by and the US 
military becomes increasingly depen-
dent on the EMS, eventually, the EMS 
will gain its rightful place as a warfare 
domain alongside air, land, sea, space 
and cyber.

HISTORIC TRANSITIONS OF MEDIUMS 

INTO WARFARE DOMAINS

Just as the sea was initially a me-
dium for many, many years (even before 
the creation of seaworthy vessels), man 
viewed waterways as logistical avenues 
for transporting personnel and goods 
over water. That application progressed 
to controlling those routes by building 
war ships. Eventually, the ability of sea 
battles to impact warfare at strategic 
levels proved the sea was no longer just 
a medium; it had become a full-fledged 
domain. A similar argument can be ap-
plied to the air domain. During the 
American Civil War, air (think recon-
naissance balloons) was just a medium. 
It was not until well after Orville and 
Wilbur harnessed flight that militaries 
gained the opportunity to consider air 
as a domain. Interestingly, even after 
the technological leap into the air (no 
pun intended), it took years for the air 
medium to become a domain. This most 
likely happened sometime after Gen Billy 

Mitchell’s sinking of the Ostfriesland. The 
important point is not when air turned 
from a medium to a domain; rather that 
air did transition, given new technolo-
gies. Technology (manned flight) fa-
cilitated new military capabilities with 
profound operational and strategic im-
pacts on the other domains (land and 
sea). The three domains (air, land and 
sea) became intrinsically reliant and in-
terdependent on each other for military 
actions – tactical to strategic.

Realizing that it was new technolo-
gies which transitioned sea and air (and 
space, as well) from mediums to do-
mains, it is not hard to envision that the 
EMS – given technological development 
– will also someday become a domain. 
The military has increasingly leveraged 
the EMS medium over the years. From 
radios, radars, data link systems, video 
feeds, millimeter wave systems and oth-
ers, EMS usage and reliance exponen-
tially grows.

EMS reliance arguments are becom-
ing increasingly easy. As an aviator, let 
me provide an example: an aviator’s pri-
mary tasks are to “aviate, navigate, and 
communicate.” Years ago, the EMS only 
enabled communication via VHF/UHF 
radios. Soon thereafter, radars, naviga-
tional aids and Doppler enabled naviga-
tion. In the 1990s, RF signals from the 
satellite-based global positioning sys-
tem (GPS) solidified reliance on the EMS 
to navigate (not just aircraft, but also 
weaponry). And today, the evolution 
to radio frequency-controlled remotely 
piloted vehicles has forced some avia-
tors into complete reliance on the EMS 
to “aviate, navigate and communicate.” 
Similar arguments can be made for other 
domains’ (land, sea, space and cyber) 
EMS dependencies. Given this continu-
ally increasing reliance, at some point, 
DOD must realize a full and utter depen-
dence on the EMS, and it is at that point 
the EMS will become a domain. Soon 
thereafter, DOD will realize the value of 
EMS supremacy, much like air suprema-
cy and sea supremacy. More important-
ly, it will become apparent if a future 
adversary was to gain EMS supremacy, 
because the US and its allies would suf-
fer a significant strategic disadvantage 
across all other domains.

OTHER EMERGING DOMAINS 

IN THE MILITARY

Efforts to validate other military 
operational domains are not new, and 
today the DOD is moving forward with 
the cyber domain. I must confess, I’m 
not sold. While cyber does follow the 
aforementioned domain interdepen-
dency theory, like the air domain, I am 
leery to give cyberspace the domain 
nod for one reason: cyber did not start 
as a natural medium – it is man-made. 
Just as man has become increasingly 
dependent on cyber and the Internet, 
man still has (and will always have) the 
ability to cease information processing 
and “turn off” the Internet – as scary 
as that might be. (A humorous side note 
here: For over a year, I’ve debated an In-
ternet “off switch,” and the response is 
always, “Fisch, there is NO WAY to turn 
off the Internet or cyber. It’s just too 
big.” I chuckle knowing the US Congress 
is working on legislation that would give 
the President of the United States that 
very capability – a cyber “kill switch.” 
Given an ability to turn off a domain, 
I’m willing to bet during WWII when 
London was being bombed frequently, 
the British seriously wished they had an 
air domain ON/OFF switch.)

Anyway, I digress. The point is, the 
domains of air, sea, land, space and EMS 
naturally occur in the environment. Be-
cause of this, they are bound by laws 
of physics – gravity, Archimedes’s prin-
ciples, Newton’s Laws, Bernoulli’s prin-
ciples, aerodynamics, hydrodynamics, 
speed of light, line of sight, propaga-
tion, attenuation, vacuums, etc. While 
humans can choose not to fly, sail, 
march, orbit or transmit, that will not 
stop flying birds, swimming fish, roam-
ing animals, orbiting planets, and elec-
tromagnetic disturbances. Because of 
this, I firmly believe a true warfight-
ing domain must first exist in nature 
whether man exists or not.

While I don’t think senior leaders 
will reverse course on the creation of 
the cyber domain, I do provide words of 
caution. Two serious dilemmas face DOD 
and policy makers: emerging man-made 
domains and an “unbounded” cyber do-
main. First, creating a man-made do-
main opens future doors for additional 

 Thee EMM
 Theere, 
do aabouu
Eveeery 

th fffrienn
 a mmmyrii
picsss. OO
olveees inn
agneetic 
dommmainn

ediuuum hh
nottt de
y. AAA do

mplooymee
velss – ii
ch iiis unn
ccesssfuu
am aaalwlwaa
d recendd
en hap
sitions 
sh I cou
ccess o
ills, I d
lieve, a
ilitary 
nt on t
ll gain 
main a
d cyber

STORIC

TO WAR

Just a
um for m
e creati
ewed wa
r transp
er wate
control

ar ships
ttles to
vels pro
medium
main. A
ied to 
merican 
issance
was no
lbur ha
ined th
a dom

e techn
n inten

edium t
kely hap

too 

wwit
on
toop
evv
mma
or 
mme
iss 
egy
emm
leev
Ea
suuc
I I a
an
be
po
wi
suc
ski
bel
mi
de
wil
do
ana

HIS

INT

diu
the
vie
for
ov
to 
wa
bat
lev
a m
do
pli
Am
na
It 
Wi
gai
as 
the
pu
me
lik



T
h

e 
J
o

u
rn

a
l 

o
f 

E
le

c
tr

o
n

ic
 D

e
fe

n
se

  
|  

S
e
p

te
m

b
e
r 

2
0

10

32

man-made domains. In the Capitol Belt-
way, air, land and sea services cringe at 
“emerging new domains,” as it directly 
correlates to a loss of budgetary strength 
(the DOD top line is most likely not going 
to increase). Limiting domains to physi-
cal entities might have been a better ap-
proach, as the EMS was the last known 
natural domain. Man-made domains will 
continually emerge (maybe the “artifi-
cial intelligence” domain is next) which 
will continually spur “domain debates.” 
Additionally, the Internet (what most 
people equate to the cyber domain) is 
an ever-evolving entity, and therefore 
the domain’s definition will also con-
tinually evolve (as stated earlier, cyber 
is not bound by natural physical laws). 
Can you imagine an Air Force defining 
policy, strategy, operations and tactics 
for the “air” domain if Bernoulli’s prin-
ciple, gravity, and other bounding natu-
ral laws continually changed?

Usually, at this point, many of my 
verbal sparring partners try to encom-
pass the EMS into cyber domain. Addi-
tionally, I hear cyber is more than the 
Internet. I don’t dispute that and I also 

 do not dispute that the United States’ 
reliance on cyber is massive. However, I 
do argue that cyber is not the EMS and 
the EMS is not cyber. EMS systems (radar, 
comms, targeting systems, EW, naviga-
tion, IFF, etc.) resident in aircraft, sat-
ellites, ships or land vehicles in no way
make the EMS a part of the air, space, 
sea and land domains. Similarly, cyber’s 
reliance on EMS systems also does not 
provide linkages to make EMS part of 
the cyber domain.

WHAT’S STOPPING THE EMS FROM 

GAINING DOMAIN STATUS?

While I argue the US should have 
already made the EMS a domain, the 
more important question is, “Why 
hasn’t the US established the EMS do-
main already?” Three reasons are readily 
apparent: organizational issues, the in-
visibility of the EMS and a limited pool 
of advocates. The US military machine 
is organized in a “domain-based” con-
struct. As air (and space), land and sea 
domains exist, so do their respective do-
main departments – Air Force, Army and 
Navy. Given the DOD’s fiscal constraints, 
services hesitate to champion the cre-
ation of new domains (and potentially 
new departments). Case in point – the 
fight and consternation over the recent 
creation of cyber. Historically, services 
aggressively challenge any program or 
idea that threatens service (domain)-
related funding. (Think about the space 
domain and the Rand Report, for in-
stance). Another organizational problem 
is pre-existing EMS reliance and a fear 
of oversight and control. Encompassing 
intelligence collection, command and 
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control, bandwidth congestion, sister 
services and other governmental agen-
cies usage, industry stakeholders, FCC 
oversight and many more organizations, 
the stakes involved in surrendering es-
tablished EMS footholds to a “domain 
manager” are many. It is most likely an 
idea very few senior leaders in DOD or 
other agencies are willing to consider.

Another potential reason the EMS is 
not already a domain is its “invisibility” 
and relative mystery to the average hu-
man. Unlike air, land, sea and space, we 
cannot see, touch, or feel the EMS. To 
many, it is an enigma and poorly under-
stood. For those who use cell phones, 
watch TV, listen to satellite radio, con-
nect to WiFi hotspots or navigate their 
automobiles with GPS, the EMS is likened 
to a heart pacemaker. People might not 
notice when it is working, but they sure 
know when it isn’t. Additionally, people 
have little idea of the inner-workings of 
a pacemaker – just as very few under-
stand the EMS. Because of this, gaining 
support to transition the EMS from me-
dium to domain is difficult. On the oth-
er hand, EMS experts usually attempt to 
explain it to decision makers with words 
like,” frequency, pulse width, PRF, PRI, 
monopulse, right-hand circular polar-
ization, etc.” From my experience s, this 
is where most of the decision makers fall 
victim to the medical condition known 
as the “EMS-induced coma.”

The final reason the EMS has yet to 
achieve domain status is a significant 
lack of manpower (think advocacy ) 
across the services. Just as aviators 
advocate air issues and space opera-
tors advocated space issues, it is the 
EW specialists who must champion 
and advocate EMS issues. Today, three 
services have advocates – Air Force 
Electronic Warfare Officers (EWO) and 
Navy/Marine Electronic Counter Mea-
sures Officers (ECMO). The US Army 
recently established a new EW Military 
Occupational Specialty (MOS), and it 
will eventually stand up a significant 
number of trained electronic warfare 
specialists. But today, the Army cur-
rently lacks EW specialists. Operations 
in Afghanistan and Iraq exacerbate the 
limited USAF, USN, and USMC EW spe-
cialist pool, as EWOs and ECMOs from 
stateside critical billets fill ground 
combat EW positions.

Another problem is the shortage of 
EMS advocates available to generate the 
horsepower needed to adequately push 
EW agendas. Within the US Air Force, 
few EWOs rise to the ranks required to 
champion EW. And if they do, too few 
O-6 EWO billets exist, causing the Colo-
nel’s Group problems for assignment 
matching. The Air Force personnel sys-
tem categorizes EWOs the following way: 
aviator first, navigator second, type air-
frame (heavy or fighter) third and EWO 

is fourth. Case in point: a recent EWO 
whose past includes weapons officer 
graduate, Air Staff EWO and Electronic 
Warfare Deputy Group Commander grad-
uated from the Industrial College of the 
Armed Forces (he received the CJCS stra-
tegic paper award writing on informa-
tion ops), was assignment matched to a 
foreign country’s air attaché assignment 
as he was an aviator (assignment match 
requirement) and had studied two years 
of that country’s language in college 
(desired). His EWO knowledge was most 
likely not considered.

“Corporate culture” hurdles within 
the services exacerbate the manpower 
problem. In the Air Force, few EWOs man 
weapon systems in which the primary 
mission is offensive airborne electronic 
attack. The majority of EWOs fly kinetic 
strike (B-52, B-1, F-15E) and collection 
(RC-135) platforms. In no way is this 
statement derogatory; these EWOs are 
awesome at what they do – be it protect-
ing their airframe or intelligence exploi-
tation. But these assignments cultivate 
a mindset in line with the platform’s 
mission, rather than EMS dominance. 
In the Navy/USMC, a large pool of EMS-
dominance trained ECMOs exist. How-
ever, EA-6Bs will soon be replaced with 
EA-18Gs, reducing ECMO manning by 66 
percent. Similarly, the USMC eventually 
plans to transition from EA-6Bs to the 
single-seat (pilot only) F-35 – further re-
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ducing EMS corporate knowledge. Today, 
the only service increasing EW manpow-
er capacity is the Army.

The services’ limited EW personnel 
and thin “corporate knowledge” amplify 
the problem of too few EMS advocates in 
DOD. Given this manpower limitation, it 
is not a stretch to say that today’s EMS 
advocates are nearly nonexistent, espe-
cially when compared to aviation per-
sonnel of the 1930-40s who advocated 
the creation of a separate air service 
or the number of space personnel in 
the 1970-80s who advocated its domain 
establishment.

Finally, the last advocacy problem is 
the lack of industry backing. Within the 
scope of the DOD budget, EMS-related 
programs represent a relatively small 
portion of industry dollars and quite of-
ten are subcontracts or subcomponents 
on much larger military programs. It 
is large-dollar programs that influence 
DOD and Congress.

NEVER FORGET: FUTURE POTENTIAL 

ADVERSARIES ALWAYS GET A VOTE

Given the hurdles that hinder the 
growth of EMS into a domain, it is inter-
esting to investigate what other nations 
are doing with their EMS programs. Over 

our nation’s past wars, the world wit-
nessed the US dominate both the Iraqi 
and Yugoslavian air defense systems 
during Operations Desert Storm, Iraqi 
Freedom and Allied Force. The world 
quietly learned the undeniable value of 
EMS dominance. One of these countries 
is the People’s Republic of China. Over 
the past few years, the Chinese have 
created a high-level office in charge of 
information operations and electronic 
warfare. This office is on par in level to 
the Chinese Army, Navy and Air Force, 
reporting directly to the Ministry of Na-
tional Defense. A four-star general over-
sees EW in China. A colonel oversees it 
in the USAF. There is no question China’s 
placement of electronic warfare in its 
national defense system is much higher 
than the United States.

APPLICATION OF AIR EW OPS – 

TODAY’S RELEVANCE AND RELIANCE

As stated earlier, cyberspace has 
become a domain due to the continual 
increasing reliance by other domains; 
cyber assets are critical components to 
how the US fights wars in land, sea, air 
and space. Interestingly, the compo-
nents that comprise the cyber domain – 
computers, the Internet, SiPRnet, PDAs, 

open and closed networks, information 
feeds from JTIDS and Blue Force Tracker, 
etc. – are all physical entities that ex-
ist. While the EMS is “invisible,” today’s 
warfighter is no less reliant on it than 
cyber. From command and control (C2) 
nets, GPS, MTI, SAR, and Doppler radars, 
to tactical datalinks, wideband reach-
back capabilities, all these systems are 
critical to the way we fight wars. Suf-
fice it to say, until the US military hard-
wires every satellite, aircraft, surface 
vehicle, ship, soldier, sailor, airman or 
Marine, it will be enslaved to the EMS.

To put into context, a US versus near-
peer large-scale conflict where the US 
and coalition lose EMS superiority might 
look like this: First, Air Operations Cen-
ter (AOC) command and control efforts 
would be at a minimum degraded, if not 
denied. Air Tasking Order generation 
and distribution would be difficult and 
senior-level control of Time-Sensitive 
Targeting / Time-Critical Targeting 
would be impossible. Datalink and voice 
communications between control assets, 
fighters, bombers, tankers and other 
aircraft would most likely be hindered, 
denied or even deceived. GPS navigation 
for aircraft/munitions could be denied, 
especially around strategic targets, 
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forcing weapons delivery back to more 
traditional guidance methods 
such as laser. Obviously, 
it’s an ominous posi-
tion to consider. To be 
fair, all is not lost. I do 
believe the US military 
can still fight a major conflict 
while losing a contested EMS bat-
tlespace, but if it intends to do so, I 
recommend it begin training to the 
scenario. AOCs should practice limited 
ability to control, and all assets must 
rehearse comms-out operations, as well 
as placing their GPS and cyber systems 
in the “OFF” position.

WINNING THE NEXT WAR

While I might be in the minor-
ity – and my belief most likely 
isn’t shared with many of today’s 
US military leaders – the EMS will 
become a domain. I doubt that 
Admiral Sergei Gorschkov, former 
Commander of the Soviet Navy, 1956, who 
once said, “Whoever controls the electro-
magnetic spectrum on the battlefield 
will win the next war,” realized how pro-

found his 
s t a t ement 

would be 50 years later. 
To put his 1956 visionary 

statement in context, in 1960, 
Sony introduced the first transis-

torized radio. Interestingly, he wasn’t 
alone in his vision. Twenty years later, 
ADM Thomas H. Moorer, former Chairman 
of the Joint Chiefs of Staff (1970-1974), 
also commented, “If there is a World War 

Three, the winner will be the side that 
can best control and manage the electro-
magnetic spectrum.” At the time of Ad-
miral Moorer’s statement, EMS knowledge 
and understanding would include the 
cutting-edge technology of LORAN.

Just as the air medium and space 
medium were seized and converted into 
revolutionary military operational do-
mains, an opportunity exists again to 
leverage a new domain into operational 
and strategic advantages in future wars. 
Unfortunately, this opportunity exists 
not just for the United States. It’s up 
for the taking. Earlier, I referenced Gen 
Billy Mitchell. As we know from history, 
his career was tumultuous. But without 
question, his efforts proved the air do-
main’s worthiness and shaped the Air 
Force we know today. I don’t know if the 
EMS needs a Billy Mitchell to push it into 
domain status, but I must confess, the 
tactic is proven. a

Photos courtesy US Deparment of Defense, 
US Air Force and Lockheed Martin.

Lt Col Jeffrey “Fisch” Fischer, USAF, has 
spent the past 20 years as an EWO, fly-
ing on EC-130H and EA-6B aircraft. He 
served in the 41st and 43rd Electronic 
Combat Squadrons during Operations 
Deny Flight, Enduring Freedom and Iraqi 
Freedom and also served in VAQ-131 dur-
ing Operations Southern Watch and Allied 
Force. For the past two years, he has been 
the Electronic Attack Branch Chief within 
the EW Requirements Office, (A5RE) at 
Headquarters, US Air Force. This month, 
he begins his master’s studies at the In-
dustrial College of the Armed Forces at 
National Defense University.
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 M
ad Magazine’s “Spy 
Versus Spy”, which 
made its debut in 
1961, is about as 
good a depiction 
of the electronic 

warfare (EW) environment as any that 
has ever appeared in print. The black 
spy and the white spy were constantly 
working to outwit each other’s latest 
ploy. And its originator, Cuban refugee 
Antonio Prohias, did it all without 
words. So it is today, as EW systems 
devour virtually every technology 
available, from materials through 
analog, digital, microwave and optical 
semiconductors to cooling schemes, 
packaging, communications buses and 
an array of complex signal processing 
software, to name just a few. These 
projects yearly consume the efforts of 
thousands of engineers and scientists 
in government laboratories, private 
industry and academia.

To sort all this out, JED will be 
running multiple articles over the 
next few years in order to exam-
ine the development of EW from 
the perspectives of government 
and industry. This first article 

discusses some of the technolo-
gies driving EW forward, including 
the viewpoints of scientists at the 
Office of Naval Research and the 
Army’s Research and Development 
Command. Any effort to cover all 
of the drivers of EW advancements 
would fill several issues of JED. This 
feature story targets just a few, all 
of which will have major impact in 
the years ahead.

THE MOVING TARGET OF EW

The challenge of finding new 
electronic methods of outwitting 
the enemy was difficult to start 
with and has grown to extraordi-
nary proportions, thanks to in-
creasing threat sophistication. The 
various elements of EW range from 
wired communications to RF, micro-
wave, and millimeter-wave systems, 
as well as free-space and lightwave 
optical networks and even directed 
energy and anti-radiation threats. 
Obviously, the “to-do list” of the 
Army, Navy and Air Force laborato-
ries, as well as the Defense Advanced 
Research Projects Agency (DARPA) is 
a long one.

No list of key EW technologies 
would be complete without a dis-
cussion of analog-to-digital con-
verters (ADCs) and digital-to-analog 
converters (DACs), as conversion of 
received analog signals into digital 
form with the highest resolution 
and at the highest speed is a criti-
cal function of every EW system. The 
challenges presented by this task 
grow continuously as the frequency 
range of threats creeps higher into 
the electromagnetic spectrum and 
radar processing systems can rap-
idly discriminate between real tar-
gets and those created by digital RF 
memories (DRFMs), as well as other 
signals and noise. 

From their inception through about 
1990, the sampling rate of convert-
ers was very low and bandwidth very 
narrow, but they could still perform 
some low-speed signal processing. 
With a sampling rate up to only a few 
megahertz, they could be used in low-
frequency SIGINT systems, but high-
frequency applications were beyond 
their capabilities. This changed for 
the better with the introduction of the 
8-bit ADC that had a sampling speed 
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of 1 GHz, which gave them entry into 
replacing analog receiver signal pro-
cessing functions with a single digital 
device for the first time.

Sampling rates of 1 GHz and faster 
allowed bandwidths of up to 500 MHz 
(always half the sampling rate) to be 
processed and the greater number of 
bits increased a system’s dynamic range. 
That is, the span from the weakest to 
the strongest detectable signal the sys-
tem can handle. Today’s high-resolution 
ADCs can sample at around 200 MS/s 
(million samples per second) and soon 
will reach 250 MS/s with 16-bit (rather 
than today’s 14-bit) resolution. They 
can dramatically enhance the capabili-
ties of wideband receivers by increasing 
their sensitivity and selectivity, which 
affects the system’s ability to intercept 
and characterize captured signals. For-
tunately, the increase in speed of high-
speed converters has not resulted in 
increased power consumption, which is 
typically about 2 W per converter with 
an FMC-based, quad-channel solution 
consuming less than 10 W. Lower-speed, 
dual-channel versions consume even 
less power.

The systems in which these con-
verters are embedded today typically 
can be based on industry standards 
rather than the more traditional cus-
tom designs, reducing risk, cost, and 
deployment time. Current embedded 
computing standards can meet the rig-
orous demands of these environments, 
so it is now possible to use a COTS ap-
proach for the first time. Specifically, 
industry-standard board form factors 
such as FMC and XMC on standard VPX 
host cards are readily available. In the 
case of FMC, its combination of simplic-
ity and high performance allows for 
very fast development times.

These standard-based systems also 
have the ability to provide sensor I/O 
capability – processing of data into a 
useable form along with the high-speed 
infrastructure that allows the informa-
tion to be most effectively used. These 
COTS solutions can even address the low-
jitter reference clocks required by the 
digitization synchronization process. 
As an alternative to an I/O card, an FMC 
mezzanine card coupled with an exist-
ing VPX host allows the deployment of 

a high-speed ADC and, using an appro-
priate software and firmware interface, 
rapid technology insertion using a FMC/
VPX combination can be achieved.

THE RISE OF GaN

In the world of compound semicon-
ductor devices for RF and microwave ap-
plications, Gallium-Arsenide (GaAs) has 
risen from a promising new technology 
to the de facto device for both small sig-
nal and RF power amplification. It has 
replaced silicon-based devices in a wide 
array of applications with the exclusion 
of base-station transceiver RF power 
amplifiers, where silicon LDMOS (later-
ally diffused metal oxide semiconductor) 
reigns supreme. However, in the last few 
years, a competitor has appeared whose 
unique capabilities and characteristics 
make it an excellent choice in many 
applications. These capabilities include 
exceptional power density (more power 
per square millimeter of die), higher 
power level at higher frequencies, and 
higher efficiency.

The first significant adoption of Gal-
lium Arsenide (GaN) technology has been 
in defense systems, where its character-
istics have driven it from experimental 
status to deployment in IED jammers and 
a few other applications at astonishing 
speed. This trend is evolving rapidly, and 
researchers in the Army, Navy, and Air 
Force, along with those at DARPA (whose 
joint government/industry efforts are 
largely responsible GaN’s rapid advance-
ment from lab to systems). It is more 
than likely that GaN will find its way 
into communications and radar systems 
in the not-too-distant future as well.

Of course, GaAs has an enormous ad-
vantage over any new disruptive tech-
nology such as GaN, thanks to a quarter 
century of development, which has 
dramatically reduced the cost of GaAs 
devices and MMICs (monolithic micro-
wave integrated circuits) and resulted 
in thousands of different commercially-
available GaAs devices over wide fre-
quency and power ranges. However, this 
has not stopped industry prophets from 
projecting that GaN will significantly 
penetrate the GaAs market. While there 
is no question that GaN will have a ma-
jor impact on the GaAs market, its major 
application will likely continue to be in 

EW and other defense systems, with its 
widespread use in commercial systems 
yet to come. 

“GaAs has its role, especially high-
voltage GaAs, as risk mitigation for 
some of the things we are doing with 
GaN,” said Dr. Peter Craig, EW Science 
and Technology Program Manager in the 
C4ISR Department of the Office of Naval 
Research. “We’ll use GaN when power is 
required, but GaAs also plays a part in 
some of the lower-power applications at 
the edge of arrays where you are shap-
ing the beam.”

The speed at which GaN rose from 
novelty to fielded technology is dramat-
ic, especially since its initial champion 
and potential market is the defense in-
dustry. However, the DOD has long dem-
onstrated its ability to ram development 
efforts into high gear, “cost be damned,” 
when a clear need was apparent. That 
need was first revealed in the urgent re-
quirement for IED jammers in Iraq and 
Afghanistan. This speed was depicted in 
a March 2009 Microwave Military Digest 
article quoting Dr. Mark Rosker, for-
mer program manager for DARPA’s Wide 
Bandgap Semiconductor Technology 
Initiative (WBGS-RF) and now deputy 
director of DARPA’s Microsystems Tech-
nology Office. At the beginning of the 
program in 2001, said Dr. Rosker, “you 
could measure performance of the (GaN) 
transistor and literally watch it degrade 
in front of you”. However in only a few 
years, he said, “We made a 1010 improve-
ment in operating lifetime from minutes 
to 107 hours.”

ONR has worked hand-in-hand with 
DARPA during GaN’s development and 
remains a committed supporter. “We are 
trying to take advantage of GaN, look-
ing at airborne decoys, surface ship EW, 
and – where power-efficient – to put 
RF into environments in which a broad 
band is very critical,” said Dr. Craig. “I 
see it a key enabler for what we want 
to do. We’re heading into a world where 
EW is not a single jammer on a single 
aircraft, but is distributed across the 
entire battle force. This requires power, 
efficiency and smaller, lighter compo-
nents and systems so they can be em-
ployed on unmanned aerial surveillance 
platforms”. GaN has the ability to deliver 
on all four counts.
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In addition to the inherent superior-
ity of GaN in several key areas of perfor-
mance, its rapid adoption was also driven 
by another significant factor: once DoD 
recognized the need for its performance, 
cost became a secondary issue, as it was 
needed in EW systems – and fast. A typ-
ical GaN RF power transistor currently 
costs considerably more than a compa-
rable GaAs device – a problem that is 
offset somewhat by the fact that fewer 
GaN transistors are needed to produce a 
specific power level. For this reason, the 
cost of GaN devices remains problematic 
in the commercial sector (although less 
so every year), where a specific level of 
performance is assumed and cost is the 
top priority. In short, of all the com-
pound semiconductor technologies in 
the RF and microwave designer’s toolkit, 
GaN is the most likely to get DOD atten-
tion in the coming years. GaN has a fair 
number of hurdles to overcome before it 
can realize its full potential, but at the 
rate its proponents are progressing, the 
timeline is years, not decades.

SEMICONDUCTOR POWER CLOSES IN 

ON TUBES

Many EW systems require high RF 
power levels to get the job done. Since 
the earliest days of EW, that job has 
fallen to the vacuum tube, and more spe-
cifically to the traveling-wave tube am-
plifier (TWTA), for the simple reason that 
no semiconductor technology can come 
close to delivering the TWT’s very high 
power levels over broad bandwidths from 
high microwave frequencies to 100 GHz.

For this reason, there are at least 
300,000 TWTs and other vacuum tube-
based amplifiers in more than 300 dif-
ferent US defense systems, of which EW 
makes up a large number. Thus, while 
the death of the vacuum tube has been 
forecast seemingly forever, that simply 
will not happen (in this decade at the 
very least). In fact, development work is 
continuing throughout the world and at 
DARPA to make microwave power mod-
ules (MPMs), which are essentially small 
versions of larger TWTAs, deliver more 
power at higher frequencies in smaller 
form factors.

That said, advances in RF power 
transistors are sure to make inroads into 
larger EW systems, in addition to the IED 

jammers (and no doubt other systems) 
in which they are currently employed. 
LDMOS and even “ancient” bipolar tran-
sistors can generate 1 kW of power or 
more, although at narrow bandwidths. 
However, the real deal breaker will be 
GaN, which has the potential to deliver 
the same power levels or more, at rea-
sonably high frequencies, over broader 
bandwidths, in a smaller form factor. 
This could begin the encroachment of 
semiconductors into the TWT’s domain, 
at least at lower power levels.

“There’s been an ongoing debate 
about solid-state versus TWTs,” said 
ONR’s Dr. Craig, “putting solid-state 
components into a phased array. It gives 
you flexibility for beam steering, modu-
lation, and multibeam capabilities that 
TWTAs do not do as well. Raw power is 
not as strong an emphasis as it used to 
be, and while there will always be a need 
for it, the ability to use power selective-
ly and with the precision that you get 
from solid-state components and an ar-
ray is very appealing.”
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FROM ONR CONCEPT TO DEPLOYMENT

A good example of a technology 
that ONR developed and saw through 
to its exit as a deployable subsystem 
is two-color IR missile warning capa-
bility, which was pioneered at NRL in 
the 1990s. ONR developed multicolor 
focal planes and invested in stacked-
diode arrays to eliminate background 
sources of noise, increase sensitivity 
as high as possible, and achieve a two-
band structure without crosstalk be-
tween the bands. As the focal planes 
are cryogenically cooled, the issue 
arose of cooling subsystem reliability, 
which was problematic. However, cryo-
cooler reliability has improved mark-
edly over the years, and a closed-cycle 
Stirling engine cooler was chosen. 
“We realized that if we invested in in-
creasing the operating temperature of 
these focal planes from 70 [degrees] K 
to 110 K and 120 K, it would increase 
efficiency, limit the power you have 
to use to cool them, and enable more 
flexibility in terms of deployment,” 
said Dr. Craig. “You don’t want to put a 
missile warning sensor on an airplane 
that needs a 50 lb. metal plate to dis-
sipate the heat.”

The system uses a mercury cadmium 
telluride (HgCdTe) detector, which has 
been employed in the past for basic mid-
band and longwave IR sensing. However, 
the idea of using a stacked diode array 
was new. There are a lot of approaches 
for achieving a two-color design, such 
as taking incoming light and using a 
prism to separate different spectra, but 
registration of the two scenes was al-
ways a problem. Misregistration defeats 
the benefit of high clutter rejection and 
good registration allows the system to 
recognize objects that are not a “point 
in space” like a missile, so any distrib-
uted object will be something other 
than a missile.

“We wanted an image in which each 
pixel could be read with different spec-
tral bands to get exact registration,” Dr. 
Craig continues. “When implementing 
the sensor on the skid of a helicopter 
there is no robust skin to use for dis-
sipating heat, so the only way to cool 
it is to build something in or use air 
cooling. Raising the operating tempera-
ture allowed power handling to be low-

ered, with a reduction in heat.” Having 
achieved its intended goals, the tech-
nology is now in the acquisition phase 
at Naval Air Systems Command. 

UNIQUE ARMY CHALLENGES

Anthony Lisuzzo, Director of the 
Army’s Intelligence and Information 
Warfare Directorate (I2WD) at Ft. Mon-
mouth, NJ, sets out four major EW chal-
lenges among the many being worked 
on. If all four share anything in com-
mon, it is their relationship to the in-
creasing density of signals throughout 
the spectrum. The first challenge noted 
by Lisuzzo is how to identify, locate 
or disrupt the right target set with-
out causing collateral electromagnetic 
damage. “Surgically pursuing one sig-
nal set, identifying it and mitigating 
the complexity of doing so is the fo-
cus of several programs,” he explained. 
“It’s very computationally intensive, 
so you need significant computer and 
processing power to increase EW capa-
bilities. Compared to 20 years ago, we 
have a three-fold increase in signal 
density, but with the appropriate sig-
nal identity algorithms, we can effec-
tively put countermeasures on signals 
of interest.”

The second challenge is keeping pace 
with the rapid development and deploy-
ment of commercial over-the-air sys-
tems, which change regularly in terms 
of modulation techniques, frequency 
ranges and many other factors. Lisuzzo 
says that while the most challenging is 
in the RF domain, there are also milli-
meter-wave, infrared and optical sys-
tems that have to be addressed.

An even more vexing problem is 
limiting fratricide when employing EW 
systems across a battlefield, or more 
specifically, “how do you keep friendly 
forces operational while we are doing 
EW effects on the enemy,” said Lisuz-
zo. “Situational awareness is critical in 
terms of where friendlies are and maybe 
where the foes are. If you analyze the 
environment, you can make a determin-
istic decision about what you can em-
ploy as a countermeasure.”

The answer to these challenges, said 
Lisuzzo, lies within the processing ca-
pability of a system to differentiate be-
tween signal sets. If there is a specific 

signal present but not being used, that’s 
an indication of something, a differ-
entiator. We work on different ways to 
look at different signal sets. “The day 
of barrage noise jammers are gone,” he 
continued, except for large electronic 
attack platforms. “You have to use more 
surgical countermeasures. From the 
Army’s perspective, you want to have a 
protection bubble and also want to be 
surgical, while remaining aware of other 
signal sets around you, which adds a 
level of complexity.”

The last challenge is networking EW 
systems that can cooperatively deliver 
defensive measures – disrupting numer-
ous threats in a distributed fashion. 
“Let’s say you have a convoy,” says Lisu-
zzo, “and each system on every platform 
sees the same thing. To make things 
more efficient, you can network each 
one so if the lead vehicle identifies a 
threat it can indicate it will take charge 
of it and so on.” 

Digital technology plays a key role in 
allowing these types of advanced sys-
tems to be implemented within shrink-
ing power budgets and smaller sizes of 
future platforms. “Digital technology 
lets us reduce size and helps with power 
management,” Lisuzzo explained, “be-
cause we no longer have the unlimited 
power on a vehicle and we cannot have 
a trailered gigawatt generator.”

MOVING FORWARD

 This article highlights just a few of 
the critical technologies that will be-
come the building blocks of future EW 
systems, such as the Navy’s Next-Gen-
eration Jammer (NGJ) and Joint and Al-
lied Threat Awareness System (JATAS), 
as well as the Army’s Integrated EW 
System (IEWS) and Common IR Coun-
termeasures (CIRCM) System. With the 
DOD’s push toward acquisition reform, 
the new challenge facing the labs (and 
industry) is to continue developing 
EW technologies that deliver improved 
performance while at the same time 
helping to lower EW system acquisition 
costs, as well as life-cycle costs. That’s 
a tall order, and it will require steady 
funding from the services and DARPA. 
But it is achievable. And, more impor-
tantly, it far less expensive than the 
price of mission failure.   a
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TECHNOLOGY SURVEY

RF Power Sources for IED/Communications Jammers
By Ollie Holt
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T
he JED September technology survey exam-
ines power amplifiers that can be used for com-
munications and/or IED jamming applications. 
Communications and IED jammers normally oper-
ate up to only around 6 GHz, but some new commu-
nication systems are moving up in frequency, so 

this survey provides information on power amplifiers up into 
the millimeter-wave frequencies. This survey includes both 
Traveling Wave Tube (TWT) and Solid State power amplifiers.

All of the suppliers included in the survey provided infor-
mation on power amplifiers that can be used in communica-
tions and/or IED jammer applications. Some of the devices can 
also be used for other EW applications such as radar jamming. 
The applications column on the survey results lists the appli-
cations for which the suppliers designed the power amplifier. 
The frequency column defines the operational frequency range 
over which the power amplifier was designed to operate at the 
performance level specified in the other columns.

The “technology” column defines the power amplifiers as ei-
ther solid state or TWT amplifier technologies. The suppliers list 
multiple types of solid state technologies, which are defined in 
the table below. The major differences in these solid state devic-
es are in the materials used (gallium nitride, gallium arsenide, 
etc.) and the physics that occurs within the transistor to cause 
the signal to be amplified. The transistor technology used in the 
power amplifier is selected by the supplier in the design phase 
because certain solid-state transistor designs perform better at 
different frequencies than other transistor technologies.

The “power output/gain” column is defined as either gain 
in dB and/or power out in Watts (W). Gain is the measure of 
the ability of the amplifier to increase the amplitude of the 
input signal with respect to the output signal. In some cases 
the supplier provided both a power out (W) and a gain (dB). 
Others just provided either gain or power out. The power out 
is the maximum output power achievable from the amplifier 
before going into saturation. Saturation is the point where a 
given increase in input power will not provide any increase in 
output power. When this point is reached, not only will you get 
no increase in output but you will start to get an increase in 
the output level of the harmonics and spurious signals. Psat, 
as some suppliers define it, is the maximum output power/gain 
from the amplifier.

pHEMT Pseudomorphic High Electron Mobility Transistor

GaN Gallium Nitride

LDMOS Laterally Diffused Metal Oxide Semiconductor

MOSFET Metal Oxide Field Effect Transistor

SSPA Solid State Power Amplifi er

GaN HEMT Gallium Nitride High Electron Mobility Transistor

The “harmonics and spurious” column is the measure of the 
power of the harmonics and/or spurious signals with respect to 
the output power of the signal being amplified. The harmonic 
or spurious signal power is measured as dBc or dB relative to 
the carrier, in this case the signal being amplified. It is a mea-
sure of how much higher the desired signal is with respect 
to power level of the harmonics or spurious signals created 
within the device. For most applications the larger this value 
is, the better the performance.

The “efficiency” column defines the amplifier’s ability to turn 
the input power (DC) the power amplifier uses into power output 
(RF). Typically, some of the input power is wasted as heat (dis-
sipated power). The goal of amplifier design is to keep the dis-
sipated power as low as possible, making the efficiency as high 
as possible, but as you see in the results, typical efficiencies of 
10% to 50% are common. Efficiency is typically calculated as 
output power divided by DC power times 100%. Some suppliers 
provided the efficiency defined as the Power Added Efficiency 
(PAE). PAE is defined as the output power (RF) minus the input 
power (RF) divided by the input power (DC). In high-gain sys-
tems the results are about the same as efficiency – output power 
(RF) divided by input power (DC) – but in low-gain systems the 
efficiency can be very different. Also, take note that in the 
survey the input power (DC) is average power input. For a pulsed 
system, the PAE is calculated using the input power (DC) when 
the pulse is created, not the average input power (DC).

The next column addresses amplifier reliability. Reliability 
is an estimate of the expected operational life or average time 
before a failure occurs of the power amplifier before it needs 
to be replaced. This is usually calculated based on expected 
operational temperature. If the user exceeds the operational 
temperature, which is listed in the power amplifiers specifica-
tion, the reliability will degrade as a function of operational 
time over the specified temperature. Typically the operational 
temperature is specified around 25 degrees C. Some transistor 
technologies perform better in hotter conditions than others.

The “power input” column defines the DC input power used 
by the power amplifier to create the output signal. Some sup-
pliers provided the input power (DC) while some provided pow-
er dissipated (Pdis). To obtain the input power (DC) from the 
Pdis, just add the output power to the Pdis value and that will 
give the approximate input power (DC) required by the power 
amplifier. Another method would be to divide the power out 
by the efficiency.

The final columns provide the size and weight specification 
for the power amplifier, information on the environment in 
which the power amplifier was designed to operate (ground, 
air, etc.) and additional comments from the suppliers.

JED’s next survey, covering EW Simulators for Test and Flight 
Line Applications, will appear in the December issue. E-mail 
JEDeditor@naylor.com to request a survey questionnaire.
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MODEL APPLICATION OPERATING FREQ TECHNOLOGY POWER OUT HARMONIC/SPURIOUS

AML Microwave Power Products; Santa Clara, CA  USA; +1-408-727-6666; www.microwavepower.com

L0505-48 IED/comms jammer 5.3-5.9 GHz GaN FET Psat 48 dBm (60 W) Harmonics > 30 dBc,Spurious >60 dBc

Aethercomm, Inc.; Carlsbad, CA  USA; +1-760-208-6002; www.aethercomm.com

SSPA 0.020-0.520-125 IED/comms jammer 20-520 MHz GaN P3 dB: 125 W 
(typical)

2nd Harmonic @ P3dB: ~ -19 dBc to -40 
dBc; 3rd Harmonic @ P3dB: ~  -13 dBc to 
-30 dBc; Spurious < -60 dBc

SSPA 0.020-1.000-100 IED/comms jammer 20- 1000 MHz GaN P3 dB: 100 W 
(typical)

2nd Harmonic @ P3 dB: ~ -19 dBc to -50 
dBc; 3rd Harmonic @ P3dB: ~ -13 dBc to -47 
dBc; Spurious < -60 dBc

SSPA 0.020-6.000-50 IED/comms jammer 20-6000 MHz GaN P3 dB: 30 W-50 W 2nd Harmonic @ P3dB: ~ -15 dBc to -50 
dBc; 3rd Harmonic @ P3dB: ~ -23 dBc to -60 
dBc; Spurious < -60 dBc

SSPA 0.5-2.5-50 IED/comms jammer 500-2500 MHz GaN P3 dB: 40 W-50 W 
(typical)

2nd Harmonic @ P3dB: ~ -14 dBc to -46 
dBc; 3rd Harmonic @ P3dB: ~ -24 dBc to 
--47 dBc; Spurious < -60 dBc

SSPA 2.5-6.0-50 IED/comms jammer 2500- 6000 MHz GaN P3 dB: 30 W-50 W 
(typical)

2nd Harmonic @ P3dB: ~ -17 dBc to -74 dBc; 
Spurious < -60 dBc           

BC Systems, Inc.; Setauket, NY  USA; +1-631-751-9370; www.bcpowersys.com

RF3004 IED/comms jammer 1600-2800 MHz GaN 15 W *

RF4004 IED/comms jammer 500-2500 MHz GaN 80 W *

RF40012 IED/comms jammer 1000-3000 MHz GaN 80 W >20 dBc

RF40013 IED/comms jammer 2500-6000 MHz GaN 35 W >20 dBc

RF40015 IED/comms jammer 20-305 MHz GaN 100 W *

Comtech PST; Melville, NY  USA; +1-631-777-8900; www.comtechpst.com

BME2719-150 EW jamming 20-1000 MHz GaN 150 W 15/60 dBc

BME88258-250 EW jamming 800-2500 MHz GaN 250 W 15/60 dBc

BME25869-35 EW jamming 2500-6000 MHz GaN 35 W 15/60 dBc

BHE87258-300 EW jamming 80-2500 MHz GaN 200/180/300 W 15/60 dBc

BHED2758-1500 EW jamming 20-500 MHz LDMOS 1500 W 15/60 dBc

CTT Inc.; Sunnyvale, CA  USA; 408-541-0596; www.cttinc.com  continued on next page

AGX/015-4747 comms jammer 200-1500 MHz GaN +47 dBm, Psat *

AGO/027-4747 comms jammer 1500-2700 MHz GaN +47 dBm, Psat *

TECHNOLOGY SURVEY: RF POWER SOURCES FOR IED/COMMUNICATION  
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EFFICIENCY RELIABILITY POWER (W)
SIZE (HxWxL 
inches/cm)

WEIGHT 
(lb/kg)

PLATFORM FEATURES

17.50% * 300 W 7.2 x 4.66 x 
0.55 in.

0.6 lbs grd-mob, grd- fix, shp, sub Fast TTL switching of internal high speed 
pulser circuit available (typical rise/fall 
time 30ns).

PAE: 50+% 
(typical)

> 100k hrs Pdis: 80 W 
(typical)

3.4 x 6.4 x 
1.0 in.

1.5 lbs air, grd-fix, grd-mob, shp Typical gain of 58 dB and gain flatness of 
+/- 2.0 dB.  Typical noise figure of 10 dB.  
Operates from +28Vdc input and a base 
plate of -40C to + 85C.

PAE: 40%-60% 
(typical)

> 100k hrs Pdis: 98 W 
(typical)

3.4 x 6.4 x 
1.0 in.

1.5 lbs air, grd-fix, grd-mob, shp Typical gain of 58 dB and gain flatness of 
+/- 2.0 dB.  Typical noise figure of 10 dB.

PAE: 15%-30% > 100k hrs Pdis: 62 W 
(typical)

3.4 x 6.4 x 
1.0 in.

1.5 lbs air, grd-fix, grd-mob, shp Typical gain of 46 dB and gain flatness of 
+/- 1.5 dB.  Typical noise figure of 8 dB.

PAE: 30%-40% 
(typical)

> 100k hrs Pdis: 67 W 
(typical)

3.4 x 6.4 x 
1.0 in.

2.0 lbs air, grd-fix, grd-mob, shp Typical gain of 53 dB and gain flatness of 
+/- 2.5 dB.  Typical noise figure of 10 dB.

 PAE: 25%-35% 
(typical)

> 100k hrs Pdis: 110 W 
(typical)

2.5 x 6.4 x 
1.0 in. 

1.5 lbs air, grd-fix, grd-mob, shp Typical gain of 48 dB and gain flatness of 
+/- 2.5 dB.  Typical noise figure of 10 dB.

30% * * 0.6 x 2 x 3 in. <0.5 lb grd-mob, grd- fix Class AB, unconditionally stable over all 
load VSWR and phase conditions.

25% * * 1.8 x 6 x 8 in. 3 lbs grd-mob, grd- fix Operates at full output power into a 2.5:1 
load VSWR, ultra fast blanking speed of 
less than 5 microseconds.

30% * * 1.5 x 6.5 x 
6.5 in.

2.5 lbs grd-mob, grd- fix Over current and over temperature 
protection, qualified to MIL-STD-810: 
3 Axis Vibration “Wheeled & Tracked 
Vehicles.”

20% * * 1.5 x 3.5 6.5 in. 1.5 lbs grd-mob, grd- fix Operating temperature: -40°C to +85°C, 
non-operating temperature: -45°C to 
+95°C.

30% * * 1.6 x 4.5 x 
5.5 in.

2 lbs grd-mob, grd- fix Optional internal coupler.

30% 15k hrs * 6.75 x 10 x 
1.4 in.

6 lbs air, grd-mob, grd-fix Forward and reflected monitor,digital 
controls, quadrature combining, RF 
sample ports, -40°C to +85°C Operation.

30% 15k hrs * 9 x 15 x 1.4 in. 10.5 lbs air, grd-mob, grd-fix See above.

20% 20k hrs * 7.5 x 3 x 1.4 in. 3 lbs air, grd-mob, grd-fix 18 to 36 VDC input, high-power solid-
state T/R switch, quadrature qombining, 
forward and reflected Monitor.

25% 12k hrs * 8.5 x 19 x 24 in. 110 lbs air 3 indepdendent amplifiers, simultaneous 
operation, 24 to 32 VDC input, automatic 
level control, AM/FM/CW/multi tone, 
digital controls, quadrature combining, 
-40°C to +85°C operation.

20% 12k hrs * 22.75 x 19 x 
26 in. 

320 lbs grd-mob Sub-harmonic filters, solid-state switch, 
solid-state T/R, digital controls, Ethernet 
interface , 0°C to +50°C ambient, AC 
input power.

≈23% 10k hrs 250 W, Typ. 
(External Cooling 
Required)

* <5 lbs air, grd-fix, grd-mob Available in rack-mount (3RU) package 
with cooling fans and heat sinks built-in 
to maintain safe junction temps. +40 
and +43 dBm power output versions 
available for MPM driver applications.

≈23% 10k hrs 250 W, Typ. 
(External Cooling 
Required)

* <5 lbs air, grd-fix, grd-mob See above.

  JAMMERS
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MODEL APPLICATION OPERATING FREQ TECHNOLOGY POWER OUT HARMONIC/SPURIOUS

CTT Inc.; Sunnyvale, CA  USA; 408-541-0596; www.cttinc.com  continued from previous page

AGM/020-4747 IED jammer 500-2000 MHz GaN +47 dBm, Psat *

ABM/027-4747 IED jammer 800-2700 MHz GaN +47 dBm, Psat *

AGM/060-4747 IED jammer 2.5–6.0 GHz GaN +47 dBm, Psat *

Empower RF Systems, Inc.; Inglewood, CA  USA; +1-310-412-8100; www.empowerRF.com

1094-BBM2E3KKO broadband mobile 
jamming

20-520 MHz LDMOS 100 W IP3 = +56 dBm/Spur = -70 dBc

1179-BBM3K5OKO broadband mobile 
jamming

500-2700 MHz GaN 100 W IP3 = +55 dBm/Spur = -70 dBc

1178-BBM5A8CGM broadband mobile 
jamming

2000-6000 MHz GaN 35 W IP3 = +50 dBm/Spur = -60 dBc

2126-BBS2E3KUT broadband mobile 
jamming

20-500 MHz MOSFET 1000 W IP3 = +64 dBm/Spur = -70 dBc

2066-BBS3K4AUT  high power CW and 
pulse applications

500-1000 MHz LDMOS 1000 W IP3 = +69 dBm/Spur = -70 dBc

Keragis Corporation; Poway, CA  USA; 858-486-1716; www.keragis.com

KPA0206-50W Various 2-6 GHz SSPA 50 W (Sat) <-20 dBc/-70 dBc

KMIC Technology, Inc.; San Jose, CA   USA; +1-408-240-3613; www.kmictech.com

KMA025060Bxx IED jamming 2.5-6.0 GHz GaN 35 W @ +90C -15 dBc

KMA010025Bxx IED jamming 1.0-2.5 GHz GaN 50 W @ +90C -15 dBc

KMA005010Bxx IED jamming 0.5-1.0 GHz GaN 80 W @+90C -15 dBc

KMA002005Bxx IED jamming 20-500 MHz LDMOS 80 W @+90C -15 dBc

Microwave Amplifiers Ltd; Nailsea, UK;  +44 1275 853196; www.maltd.com

AM8 IED/comms jammer 20 MHz-520 MHz Solid State 50 dBm 0.214

AM5-2.5-6-46-46 IED/comms jammer 2.5-6 GHz Solid State 46 dBm 0.214

AM6-0.5-2.5-47-47 IED/comms jammer 0.5-2.5 GHz Solid State 47 dBm 0.188

AM6-0.5-2.5-48-48 IED/comms jammer 0.5-2.5 GHz Solid State 48 dBm 0.188

AM9-0.5-2.5-50-50 IED/comms jammer 0.5-2.5 GHz Solid State 50 dBm 0.188

MITEQ Inc.; Hauppauge, NY  USA; +1-631-439-9469; www.miteq.com

MT4100-450-2/8 ECM/
instrumentation

2-8 GHz TWT 370 W (55.7 dBm) / 
60 dB

-60 dBc Spurs/-4 dBc Harm

PLATH GmbH; Hamburg, Germany; +49 40 237 34-0; www.plath.de

PAU 5201 comms jamming 1.5 - 30 MHz Solid State 2000 W (CW) Fi2/Fi3 -20/-15 dBc

PAU 2201 comms jamming 20 - 100 MHz Solid State 2000 W (CW) Fi2/Fi3 -20/-15 dBc

PAU 2102 comms jamming 100 - 500 MHz Solid State 1000 W (CW) Fi2/Fi3 -20/-15 dBc

PAU 2103 comms jamming 500 - 1000 MHz Solid State 1000 W (CW) Fi2/Fi3 -20/-15 dBc

PAU 2053 comms jamming 500 - 1000 MHz Solid State 500 W (CW) Fi2/Fi3 -20/-15 dBc

RFMD; Greensboro, NC  USA; +1-336-664-1233; www.rfmd.com

RF3826 * 30 MHz to 2500 MHz GaN HEMT 39 dBm *

TECHNOLOGY SURVEY: RF POWER SOURCES FOR IED/COMMUNICATION  
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EFFICIENCY RELIABILITY POWER (W)
SIZE (HxWxL 
inches/cm)

WEIGHT 
(lb/kg)

PLATFORM FEATURES

≈23% 10k hrs 250 W, Typ. 
(External Cooling 
Required)

* <5 lbs air, grd-fix, grd-mob See above.

≈23% 10k hrs 250 W, Typ. 
(External Cooling 
Required)

* <5 lbs air, grd-fix, grd-mob See above.

≈23% 10k hrs 250 W, Typ. 
(External Cooling 
Required)

1 x 4 x 6 in. <5 lbs air, grd-fix, grd-mob See above.

42% * 238 W 6.4 x 3.4 x 
1.1 in.

1 lb * Built-in protection, control and 
monitoring circuits.

36% * 280 W 7.9 x 4.2 x 
1.1 in.

2 lbs * Built-in protection, control and 
monitoring circuits.

21% * 168 W 6.9 x 3.6 x 
1.1 in.

2 lbs * Built-in protection, control and 
monitoring circuits.

20% * 5000 W 17.5 x 14 x 
22 in.

135 lbs * Modular design, built-in control, 
monitoring and protection functions, 
ruggedized design.

20% * 5000 W 17.5 x 14 x 
22 in.

150 lbs * Modular design, built-in control, 
monitoring and protection functions, 
ruggedized design.

12-15.4% 500k hrs 246-302 W 2.1 H x 2.9 in. D 2.2 lbs all CW

15% 150k hrs 250 W 6.0 x 2.5 x 
1.36 in.

1.3 lbs grd-fix, grd-mob Temp monitor, over temp shutdown, 
programmable output power.

20% 150k hrs 250 W 6.0 x 2.5 x 
1.36 in.

1.3 lbs grd-fix, grd-mob Temp monitor, over temp shutdown, 
programmable output power.

30% 150k hrs 250 W 6.0 x 2.5 x 
1.36 in.

1.3 lbs grd-fix, grd-mob Temp monitor, over temp shutdown, 
programmable output power.

25% 150k hrs 280 W 6.0 x 2.5 x 
1.36 in.

1.3 lbs grd-fix, grd-mob Temp monitor, over temp shutdown, 
programmable output power.

33% 100k hrs 200 W 1.4 x 4 x 8.5 in. * grd-fix, grd-mob Class AB

33% 100k hrs 85 W 1.4 x 4 x 8.5 in. * grd-fix, grd-mob Class AB

33% 100k hrs 120 W 1.4 x 4 x 8.5 in. * grd-fix, grd-mob Class AB

33% 100k hrs 120 W 1.4 x 4 x 8.5 in. * grd-fix, grd-mob Class AB

33% 100k hrs * 1.2 x 5.2 x 
9.5 in.

* grd-fix, grd-mob Class AB

17% 35k hrs 3000 W 8.75 x 19 x 
24 in. 

90 lbs * Atten, meters, Ethernet…etc.

25% * 8000 W (10+5) HU, 
19 in.

80 kg grd-mob, grd-fix Security switch-off, Status display, CAN 
interface.

25% * 8000 W (10+5) HU, 
19 in.

90 kg grd-mob, grd-fix See above.

20% * 5000 W 14 HU, 19 in. 65 kg grd-mob, grd-fix See above.

15% * 6000 W 16 HU, 19 in. 120 kg grd-mob, grd-fix See above.

15% * 3400 W 10 HU, 19 in. 70 kg grd-mob, grd-fix See above.

40% * 9 W 5.99 x 5.03 x 
1.092 mm

* * *

  JAMMERS
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December 2010 Product Survey: 
EW Simulators for Test and Flightline 
Applications
This survey will cover EW simulators for test and 
fl ightline applications. Please e-mail JEDeditor@naylor.
com to request a survey questionnaire.

S u r v e y  K e y  –   R F  P o w e r  S o u r c e s  f o r 
I E D / C o m m s  J a m m e r s

MODEL
Product name or model number

APPLICATION
Communications Jammer, IED Jammer or Both

• IED = improvised explosive device
• EW = electronic warfare
• ECM = electronic countermeasures

OPERATING FREQUENCY
In kHz, MHz or GHz

TECHNOLOGY
Solid State, Tube, etc.

• HEMT = high electron mobility transistor
• pHEMT = pseudomorphic high electron mobility 
transistor
• FET = fi eld-effect transistor
• GaN = Gallium Nitride
• LDMOS = laterally diffused metal oxide 
semiconductor
• MOSFET = metal-oxide-semiconductor fi eld-effect 
transistor
• SSPA = solid state power amplifi er
• TWT = travelling wave tube

POWER OUT
• Psat = saturation point

HARMONIC AND SPURIOUS LEVELS
dBc

RELIABILITY
In thousands of hours

• MTBF = mean time between failures

POWER
Dissipated in Watts

SIZE
H x W x L in inches/cm

WEIGHT
Weight in lb/kg

PLATFORM
Listing all that apply

• air = Airborne
• grd-mob = Ground, Mobile
• grd-fi x = Ground, Fixed
• shp = Shipboard
• spc = Space

FEATURES
Additional features

• TTL = transistor-transistor logic
• VSWR = voltage standing wave ratio
• T/R = transmit/receive
• RF = radio frequency
• MPM = microwave power module
• CW = continuous wave

OTHER ABBREVIATIONS USED

• opt = option/optional
• dep = dependent
• confi g = confi guration
• wband = wideband
• nband = narrowband
• < = less than
• > = greater than
• min = minimum
• max = maximum
• deg = degree
• freq = frequency

* Indicates answer is classifi ed, not releasable or no 
answer was given.

OTHER COMPANIES

This reference list includes websites for additional companies 
in the fi eld that were unable to provide survey information due 
to security constraints or publication deadlines, or that declined 
to participate.

Company Name Website

Advanced Control Components .... www.advanced-control.com
Amplifi er Solutions Corp. ........... www.amplifi ersolutions.com
AR Worldwide ...................................www.ar-worldwide.com
CAP Wireless .......................................www.capwireless.com
Ciao Wireless ......................................www.ciaowireless.com
Cobham Sensor Systems ............................ www.cobham.com
DAICO Industries ..........................................www.daico.com
Endwave Corporation ...............................www.endwave.com
Herley Power Amplifi er Systems ...................www.herley.com
IFI .................................................................. www.ifi .com
MILMEGA .............................................. www.milmega.co.uk
Nitronex .................................................www.nitronex.com
Ophir RF ................................................... www.ophirrf.com
RF Core .......................................................www.rfcore.com
Rodelco Electronics .............................www.rodelcocorp.com
Spectrum Microwave .............. www.spectrummicrowave.com
Stealth Microwave ......................www.stealthmicrowave.com
TriQuint Semiconductor ................................... www.tqs.com

482379_Dielectric.indd   1 6/21/10   8:57:30 AM



www.dilabs.com

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

Phone:  (315) 655-8710 

Fax:  (315) 655-0445 

Email: sales@dilabs.com

Thin Film Engineering. DLI has extensive experience and can assist in tailoring 
ceramic/metallization systems to your design to achieve maximum performance.  DLI is capable of meeting

as small as 0.0005” line width and spacing with 0.0001” tolerance.
Pattern line

Lithography Thickness & width spacing
Gold ≤150 μ" ≤0.5 ± 0.1 mil
Gold 150-300 μ" 1.0 ± 0.2 mil

Copper 50-600 μ" 3.0 ± 0.4 mil
Nickel 50-125 μ" 3.0 ± 0.4 mil

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

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

Our Big Ideas 
Are Measured In Microns

482379_Dielectric.indd   1 6/21/10   8:57:30 AM
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The jamming technique used to overcome leading edge 
tracking is range gate pull-in (RGPI), also called inbound range 
gate pull-off. As shown in Figure 2, the jammer generates a 
false pulse that moves ahead in time, anticipating each pulse 

by an increasing amount. The false pulses 
move back through the true skin return 
pulse – capturing the radar’s range tracking 
(even if the radar is tracking leading edges) 
and thus convinces the radar that the target 
is turning toward the radar. This, of course, 
causes the radar to lose range track. In or-
der to perform RGPI, the jammer must have 
a pulse repetition interval (PRI) tracker, 
which allows it to know when the next pulse 
will occur. The radar EP effective against 
the RGPI technique is the use of jittered 
pulses. With jittered pulses, the pulse-to-
pulse spacing is a random function, so the 
jammer cannot anticipate the timing of the 
next pulse and therefore cannot generate a 
false pulse that anticipates the pulse in a 
smoothly increasing way.

E W  1 0 1

EW Against Modern Radars – Part 10

Leading-Edge Tracking and 
Dicke Fix Techniques

Figure 1: A leading-edge tracker will ignore a range gate pull-off jamming signal. Latency in 
the jammer causes the leading edge of the jamming pulse to fall outside of the leading edge 
late gate, so the jammer cannot capture the radar’s tracking circuit.

Skin Return

Jammer

Signal

Leading

Edge

Energy

Figure 2: Range gate pull-in jamming generates a pulse that moves ahead of the actual 
skin-return pulse, thereby capturing the leading-edge tracking circuit.

Skin Return

Jammer

Signal

Leading

Edge

Energy

 RANGE GATE PULL OFF

You will recall from the January 2010 “EW 101” 
column that range gate pull-off (RGPO) deceptive 
jamming generates a false return pulse that is in-
creasingly delayed (with each subsequent pulse) 
to convince the radar that the target is turning 
away from the radar – thus causing the radar to 
lose range track. RGPO does this by loading up the 
radar’s late gate with the larger energy of the jam-
ming pulse. An electronic protect (EP) technique 
used to defeat RGPO is leading-edge tracking.

As shown in Figure 1, the radar tracks the 
target’s range from the energy in the leading 
edge of the skin return. Assuming that there is 
some throughput latency in the RGPO jammer, 
the leading edge of the jamming pulse starts lat-
er than the leading edge of the true skin return. 
Dr. Schleher, in his book, EW in the Information 
Age, places the value of about 50 nsec on the 
maximum jamming process latency that would 
allow the RGPO jammer to capture the range tracking. Assum-
ing more jammer latency than this, the radar processing will 
not see the jamming pulse and thus continues to track the true 
target range from the true skin-return pulse.

By Dave Adamy



Contact us for your solution.

Teledyne Storm Products – Microwave
630-754-3300

storm_microwave@teledyne.com

Where “best fit” means more than just offering 
you the right product, it also means offering the 
right services and technical expertise to support 
your unique needs.

TAILORED SYSTEMS SOLUTIONS...

DEFENSE ELECTRONICS
For need ranging from high power
to high density. Flexible and semi-
rigid products to withstand the severe 
conditions of shipboard, airborne or 
ground-based operations. A low-density 
PTFE dielectric reduces attenuation by up 
to 30% over conventional materials.

RADAR
Radar systems, including phased array. 
Products and processes optimize phase 
tracking over flexure and temperature. 
Miniature products with blindmate 
connector interfaces such as GPO™ and 
GPPO™ allow increased packing density.

For defense systems that require:

 High levels of mechanical and 
electrical performance under extreme 
environmental conditions

 Product configured to meet program needs

 Strong support during system development

 Reliable performance over time

490045_Teledyne.indd   1 8/11/10   1:41:16 PM
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AGC JAMMING

In the February 2010 “EW 101” col-
umn, we discussed automatic gain con-
trol (AGC) jamming in which a strong, 
narrow jamming pulse is generated at 
about the scanning rate of the target 
radar. The narrow jamming pulse cap-
tures the radar’s  AGC, causing the radar 
to turn down its gain to the point that it 
cannot see the amplitude variations in 
the skin return from the radar antenna 
scan. (See Figure 3.) Thus, the radar 
cannot perform its angle-tracking func-
tion. Because the jamming pulse has a 

low duty cycle, this technique allows effec-
tive jamming with minimal jammer energy. 
The EP against this AGC jamming technique 
is the “Dicke fix” as shown in Figure 4.

The Dicke fix involves a wideband chan-
nel with a limiter followed by a narrow chan-
nel with bandwidth matched to the radar’s 
pulse. Because the narrow jamming pulse has 
wide bandwidth, it is clipped in the wideband 
channel. The radar’s necessary AGC function 
is performed in the narrow channel and can 
thus not be captured by the previously lim-
ited narrow pulses.

NOISE JAMMING QUALITY

The effectiveness of noise jamming is 
strongly impacted by the quality of the noise. 
Ideally, jamming noise should be white Gauss-
ian. Thus, the distortion from clipping in a 
saturated jammer amplifier can reduce the 
jamming-to-singal (J/S) ratio in the target 
radar receiver by many dB. One very efficient 
way to generate high-quality jamming noise 
is shown in Figure 5. A CW signal is frequency 
modulated by a Gaussian signal across a fre-
quency band much wider than the radar re-
ceiver’s bandwidth. Each time the jamming 
signal passes through the radar receiver’s 
band, an impulse is generated. This series of 
randomly timed impulses causes high-quality 
white Gaussian noise in the receiver.

Impulses, by their nature, are very wide-
band. Thus, the limiting in the wideband 
channel of the Dicke fix reduces the J/S in 
the narrowband channel. This is an effective 
EP against this noise-jamming technique.

WHAT’S NEXT

Next month, we will continue our dis-
cussion of radar EP with an examination of 
the features of Pulse Doppler radar. For your 
comments and suggestions, Dave Adamy can 
be reached at dave@lynxpub.com.   a

E W 1 0 1

Anti-AGC Jamming

Skin Return

Wideband Jamming
Wideband

Channel

Normal

Bandwidth

IF Amp

Dicke Fix

Limiter

AGC Loop

Figure 4: The Dicke Fix feature in a radar limits the output of a wideband channel to reduce 
wideband signals before input to a narrow channel to protect the AGC function from strong 
wideband jamming.

Radar

Bandwidth

Wideband Noise 

Frequency Modulation

Causes Impulse each time signal passes through

Radar bandwidth

Figure 5: Wideband FM Noise modulation causes ideal noise jamming in a radar’s receiver by 
creating an impulse each time it passes through the radar bandwidth. The Dicke fix reduces the 
effectiveness of this jamming.

Figure 3: By transmitting strong, narrow pulses at about the radar antenna scanning rate, 
the AGC jammer captures the radar’s AGC, reducing the amplitude variations from antenna 
scan to an unusable level.

SKIN TRACK SIGNAL INTO PROCESSOR

SIGNAL INTO PROCESSOR INCLUDING MUCH STRONGER JAMMER
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DIXIE CROW CHAPTER INDUCTS MEMBERS INTO AOC TECHNOLOGY HALL OF FAME

associat ion news
The Dixie Crow Chapter is very proud 

to induct six (6) of its finest into the AOC 
Technology Hall of Fame this year from 
Robins AFB.
Enrique León – Mr. León has 28 years of 
EW experience ranging from EW simula-
tion systems to producing, fielding, and 
sustaining multiple EW systems such as 
the ALQ-184, ALE-50, and AAR-47. Mr. 
León was a force in the design and de-
velopment of the ALE-50 working closely 
with the Naval Research Lab during the 
program’s inception. Over his 10 years as 
lead engineer for the ALQ-184 EA pod, 
he led the development, production, 
fielding, sustainment, and modification 
of 893 pods and 60 Intermediate level 
testers at 38 user locations. His study of 
MWS capabilities for airlift aircraft led 
to the installation of the AAR-47 missile 
warning system on the C-5, C-17 and C-130 
vastly improving aircrew survivability.
Suzanne Mason – Ms. Mason has ap-
proximately 30 years of EW experience. 
She has been at the forefront of the de-
velopment, fielding and sustainment of 

the ALQ-131 Electronic Attack (EA) pod. 
Her efforts led to the first government 
implementation and fielding of changes 
to the operational flight software for the 
ALQ-131. For approximately the last 12 
years she has been the force behind EW 
systems integration on AFSOC platforms. 
Without her tireless efforts the highly 
successful integration of the federated 
EW systems on the MH-53 with off-board 
intel and mission planning systems 
would not have occurred.
H. Douglas Nation – Doug Nation began 
his EW career in 1980 as a test engineer at 
Eglin AFB, FL. His initial efforts focused 
on the ALQ-119 Lens Array system and the 
Belgian RAPPORT III internal ECM system 
in their F-16 aircraft. Mr. Nation served 
for several years as the EW Test Division’s 
technical advisor with responsibility for 
DT&E of developmental bomber and fight-
er defensive and offensive EW systems. 
Mr. Nation is currently the chief engineer 
for the 542 Combat Sustainment Group 
for EW at Robins AFB, GA. As a long time 
member, he has served the AOC in various 

capacities, including as President of the 
Eglin Chapter of the AOC and currently as 
a member of the Board of Directors of the 
Dixie Crow Chapter.
Jackie Ringley – Mr. Jackie Ringley has 
more than 39 years of experience as an 
EW engineer and has been a Dixie Crow 
member since 1975. His EW career start-
ed in 1970 as design and systems engi-
neer for Navy EA-6B AWG-21 fire control 
system, QRC effort fielded in 9 months; 
WR lead engineer from 1975-1980 for 
ALQ-119, ALQ-119 Compass Tie, USM-464, 
QRC 80-01, ALQ-184. From 2001-2009 he 
has served as lead engineer for four ALQ-
161 ACAT III programs completing design 
test and production contract award on 
schedule as well as ALQ-161 HW & SW 
sustainment efforts.
Larry Sheets – Mr. Sheets has more than 
32 years of EW experience and has been 
a leader in radar warning receiver (RWR) 
technology from the early days of the 
ALR-46 and the inception of the ALR-
69. Over the last 20 years, he had been a 
major contributor to the AFSOC mission 
through his superior leadership in the in-
tegration of RWRs, such as the ALR-69/
APR-46, missile warning systems (MWS), 
the AAR-44/AAR-47, chaff/flare dispens-
ers such as the ALE-40/ALE-47, off-board 
Intel and mission planning tools.
Steve Strawn – Mr. Strawn has more than 
32 years of EW experience and has been 
the driving force behind RWR technol-
ogy development and implementation 
since the timeframe of the ALR-46. His 
knowledge and skill led to the sustain-
ment and fielding of the ALR-69 and lat-
er resulted in the Class IV modification 
of the ALR-69, a wide-ranging capability 
improvement for the user. Over approxi-
mately the last ten years, Mr. Strawn has 
led the design, development, testing, 
and fielding of the state-of-the-art ALR-
69A, a digital receiver technology RWR 
poised to make major improvements to 
aircrew situational awareness.   a

AOC ELECTION RESULTS
The following candidates are the 
winners of the 2010 AOC Elec-
tions. The President-Elect will 
become president in October 
2011. All others begin their of-
fices in October 2010.
President-Elect
Laurie Buckhout 
AOC At-Large Directors (in al-
phabetical order):
Robert Elder
David Hime
Anthony Lisuzzo
AOC International Region I 
Director
Robert Andrews.
AOC International Region II 
Director 
Gerard Whitford

COCHISE CHAPTER 
PRESENTS OUTSTANDING 
ACHIEVEMENT AWARD

The Cochise Chapter presented an 
outstanding achievement award to Col 
Chris Rasmussen, Commander, Elec-
tronic Proving Ground. Above, Dick 
Mortensen of the Cochise Chapter pres-
ents the award to Col Rasmussen.
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Electronic Warfare in a Changing Environment
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T Elettronica is one of the European leaders in electronic warfare, 
with 50 years of experience in the design and production of 
EW systems and equipment. The company product line includes 
everything from single stand-alone devices to integrated 
systems for naval, air and ground applications in service with 
the armed forces of 28 countries on fi ve continents. 

The AOC is proud to have Elettronica serving as the host 
company for this year’s AOC Convention and as the sponsor for 
the Welcome Reception, taking place Sunday, October 3 at the 
Georgia Aquarium.

For more information about Elettronica visit: 
www.elettronica-elt-roma.com
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International Convention
and Symposium October 3-7, 2010October 3-7, 2010

Hilton Atlanta
Atlanta, GA

to the47th Annual

VirtuaLabsVirtuaLabs

Elettronica_Editorial_Ad.indd   1 8/23/10   2:11:34 PM



T
h

e J
o

u
rn

a
l o

f E
le

c
tro

n
ic D

e
fe

n
se  |  S

e
p

te
m

b
e
r 2

0
10

59

Tuesday, September 28 - Friday, October 1
9:00 a.m. - 5:00 p.m. Fundamental Principles of Electronic Warfare (4 day course)

9:00 a.m. - 5:00 p.m. Electro-Optics & Infrared (EO/IR)
 Fundamentals for EW Engineers and Managers Course (4 day course)

Saturday, October 2
9:00 a.m. - 5:00 p.m.  Introduction to Unmanned Aerial Vehicles (UAVs) and Unmanned Aerial Systems (UASs),

Their Missions and Systems (2 day course)

9:00 a.m. - 5:00 p.m.  Introduction to Microwave Systems Course (2 day course)

9:00 a.m. - 5:00 p.m.  Refresher on Electronic Warfare Course (2 day course)

Sunday, October 3
9:00 a.m. - 5:00 p.m.  Information as Power Course (1 day course)

9:00 a.m. - 5:00 p.m.  Introduction to Unmanned Aerial Vehicles (UAVs) and Unmanned Aerial Systems (UASs),
Their Missions and Systems (2 day course)

9:00 a.m. - 5:00 p.m.  Introduction to Microwave Systems Course (2 day course)

9:00 a.m. - 5:00 p.m.  Refresher on Electronic Warfare Course (2 day course)

1:00 p.m. - 5:00 p.m.  AOC Central Open (includes Registration, AOC Membership Booth, and Internet Café)

2:00 p.m. - 5:00 p.m.  Cyber Warfare Course (1/2 day course)

5:00 p.m. - 7:00 p.m. Tour the Georgia Aquarium 

6:30 p.m. - 9:30 p.m.  Welcome Reception at the Georgia Aquarium

 Sponsored by Elettronica

Monday, October 4
7:00 a.m. - 7:00 p.m.  AOC Central Open

7:30 a.m. - 9:30 a.m.  Continental Breakfast 

9:00 a.m. - 10:30 a.m.  Opening Session – Awards Ceremony and Keynote Speaker/Session 1

10:45 a.m. - 11:30 a.m.  Session 2 – Making it Happen

11:30 a.m. - 12:15 p.m.  Session 3 – The One Constant in EW

1:00 p.m. - 1:45 p.m.  Session 4 – Military Requirements

2:00 p.m. - 4:00 p.m.  Session 5 – New Technology Planning and Insertion

4:00 p.m. - 7:30 p.m.  Exhibit Halls Open

6:00 p.m. - 7:30 p.m.  Reception in Exhibit Halls

7:30 p.m. - 11:00 p.m.  ITT Roost

4 7 T H  A N N U A L  I N T E R N A T I O N A L
Schedule of 
Events (as of August 23)

Subject to Change. All sessions will be held at the Hilton Atlanta unless otherwise noted

October 3-7, 2010

47th Annual
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Tuesday, October 5
7:00 a.m. - 5:30 p.m.  AOC Central Open

7:30 a.m. - 9:30 a.m.  Continental Breakfast

8:00 a.m. - 9:50 a.m.  Concurrent Sessions
 Session 6 – International and National Agencies’ Requirements
Session 7 – New Military Service Programs
Session 8 – Evolving Policy on Spectrum Warfare and Management

10:00 a.m. - 10:45 a.m.  General Session and Keynote Speaker/Session 9

11:00 a.m. - 1:00 p.m.   Concurrent Sessions
 Session 10 – Emerging International Technologies
 Session 11 – Resiliency as a Means of Achieving Mission Assurance

1:00 p.m. - 2:30 p.m.  Networking Lunch in Exhibit Halls

1:00 p.m. - 6:00 p.m.  Exhibit Halls Open

1:30 p.m. - 4:30 p.m.  Meeting of the Chapter Presidents

2:00 p.m. - 6:00 p.m.  ELINT/EW Databases Course (1/2 day)

4:30 p.m. - 6:00 p.m.  Reception in Exhibit Halls

Wednesday, October 6
7:00 a.m. - 4:00 p.m.  AOC Central Open

7:30 a.m. - 9:30 a.m.  Continental Breakfast

8:00 a.m. - 9:50 a.m.   Concurrent Sessions
 Session 12 – International Activities and Technologies
Session 13 – Experimentation: Finding the Needle Amidst the Incredibly Complex 
Haystacks

10:00 a.m. - 10:45 a.m.  General Session and Keynote Speaker/Session 14

11:00 a.m. - 1:00 p.m.  Concurrent Sessions
Session 15 – EW International Opportunities and Challenges
Session 16 – Policy and Planning for Law Enforcement and Homeland Security 
Session 17 – The Real World

1:00 p.m. - 3:00 p.m.  AOC Annual Awards Luncheon, Keynote/Session 18 (Open to all Full Symposium attendees)

3:00 p.m. - 5:00 p.m.  AOC Annual Awards Dessert Reception in Exhibit Halls

3:00 p.m. - 5:00 p.m.  Exhibit Halls Open

Thursday, October 7
8:00 a.m. - 5:00 p.m.  Classifi ed Session - Dobbins AFB

9:00 a.m. - 5:00 p.m.  EW and the Brazilian Blue and the Green Amazon Course (1.5 day course)

9:00 a.m. - 5:00 p.m.  Directed Infrared Countermeasures (DIRCM) Principles Course (2 day course)

Friday, October 8
9:00 a.m. - 1:00 p.m.  EW and the Brazilian Blue and the Green Amazon Course (1.5 day course)

9:00 a.m. - 5:00 p.m.  Directed Infrared Countermeasures (DIRCM) Principles Course (2 day course)

4 7 T H  A N N U A L  I N T E R N A T I O N A L Schedule of Events (as of August 23)
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Electronic Warfare in a Changing EnvironmentElectronic Warfare in a Changing Environment
Convention Chairperson: Mr. Nino Amoroso

Monday, October 4
9:00 a.m. - 10:30 a.m.  Opening Session – Awards Ceremony and Keynote Speaker

Keynote/Session 1 - The Absence of Strategy
Maj. Gen. Thomas K. Andersen, Director of Requirements, ACC

10:45 a.m. - 11:30 p.m.  Session 2 - Making it Happen
 Mr. Harry C. Disbrow Jr., Senior Executive Service, Associate Deputy Chief Staff for Operations, Plans 
and Requirements, USAF

11:30 a.m. - 12:15 p.m.  Session 3 - The One Constant in EW
Mr. Blaise Durante, Deputy Assistant Secretary for Acquisition Integration, Offi ce of the Assistant 
Secretary of the Air Force for Acquisition

1:00 p.m. - 1:45 p.m.   Session 4 - Military Requirements
Brig Gen Dwyer L. Dennis, Director, Intelligence and Requirements Directorate, Headquarters Air Force 
Materiel Command, WPAFB

2:00 p.m. - 4:00 p.m.  Concurrent Sessions
 Session 5 - New Technology Planning and Insertion
 Session Chair: Dr. Lon Pringle, GTRI
  Maximizing EW Capability Through the Use of Autonomous and Optimized Next Generation 

Planning, Scheduling and Control of ES and EA Assets
Dr. Randal Janka, Zeta Associates (in collaboration with CERDEC, I2WD, Ft. Monmouth, NJ)
Interference Detection and Geo-location For Satellite Communication Links
Mr. Bill Sward, RT Logic
Enhancing Deployment Flexibility of RF Sensors by Common Hardware Platforms
Dr. Andreas Schwolen-Baches, Director Plath Signal Products Development Department
Military Open Source Software (Mil-OSS)
Mr. Joshua Davis, GTRI
Session 6 - Evolving Policy on Spectrum Warfare and Management
Session Chair: Ms. Linda Palmer, Defense Acquisition Inc
Integrating Navigation Warfare (NAVWAR) into Campaign Level Models
Mr. Joe Aldrich, JNWC
Gaining a Seat at the Table: Why We Need A Theory of War for the Electromagnetic Spectrum
Lt. Col William “Dollar” Young, Jr, USAF

Tuesday, October 5
8:00 a.m. - 9:50 a.m.  Concurrent Sessions

 Session 7 - International and National Agencies’ Requirements
Session Chair: Mr. Pierre Ghazal, ESC
Session 8 - US Military EW Capability Development for the Future
Session Chair: Dr. Jack Fleischman, MIT/Lincoln Lab 
Electronic Attack Effectiveness Analysis:  Standardizing Methodologies and 
Data Reception Processes
Mr. Peter P. Wood, USSTRATCOM/J884
Policy Issues and Implementation in Spectrum for Satellite-Based Navigation
Col.  Jon Anderson, GPS Joint Program Offi ce 

4 7 T H  A N N U A L  I N T E R N A T I O N A L
Symposium 
Agenda (as of August 23)

Subject to Change. All sessions will be held at the Hilton Atlanta unless otherwise noted
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Raytheon Electronic Warfare Programs
Mr. Peter E. Aichinger, Raytheon Corporation
Air Net-Centric Spectrum Warfare
Mr. David A. Hime, AFRL Sensors Directorate

10:00 a.m. - 10:45 a.m.  General Session - Keynote Speaker/Session 9
Dr. Davy Belk, Director, Information Directorate, AFRL/RI

11:00 a.m. - 1:00 p.m.  Concurrent Sessions
Session 10 - Emerging International Technologies
Mr. Walter Wolf, BAE Systems
ECLIPSE, a New Breakthrough in SPJ Technology
Dr. Filippo Neri, President, Virtualabs srl, Italy
Finding and Fixing the Radio Network
Mr. Randy Neal, Rohde & Schwarz, Federal Systems

 Parameter Estimation of UWB Signals with Sub-Nyquist Sampling 
 Mr. Feng Yang, National Information Control Laboratory, China
 IR (Infra-Red) – a Force Multiplier for Fixed and Rotary Wing Aircraft
 Mr. Tsvi Rosen, Elisra Electronic Systems, Ltd.
 New Generation Helicopter Electronic Warfare Systems 
 Mr. Hayrullah Yildiz, Aselsan A.S. (TENTATIVE)
 Alternate Briefi ng: Evolution of Multi-Octave Helix Traveling Wave Tubes
 Mr. Anthony J. Challis, e2v technologies Ltd.
 Session 11 - Resiliency as a Means of Achieving Mission Assurance
 Mr. Gary Gagnon, The MITRE Corporation

Wednesday, October 6
8:00 a.m. - 9:50 a.m.  Concurrent Sessions

Session 12 - International Activities and Technologies
Session Chair: Mr. Andrea De Martino, Elettronica SpA
Advanced ES and EA Systems 
Ms. Daniela Pistoia, Vice President of Research and Advanced Systems Design, Elettronica SpA, Italy
Realizing Military Open System Architectures 
Mr. Steve Roberts, VP, Capability & CTO (EW), Selex Galileo Ltd.

 European EW Goes Multifunctional - Next Generation EW on Gripen 
 Mr. Petter Bedoire, EW Product Manager, SAAB EDS- Jarfalla- Sweden

 Full Digital Integrated and Networked EW Systems 
 Mr. Olivier Kennel, Marketing & Product Policy deputy Director, THALES Systèmes Aéroportés, France
 Session 13 - Experimentation: Finding the Needle Amidst the Incredibly Complex Haystacks
 Session Chair: Mr. Russ Blaine, Wyle
 How EW Neglect Boosts Casualties
 Lt Col Johannes Naumann, (Ret.) Dipl-Ing
 Comparing Effectiveness of Different Counter Measure Techniques through Simulation 
 Mr. Matthys Johannes Uys du Plooy, SCIR, DPSS

 EW Testing – Trust or Doubt 
 Mr. Benjamin Wepfer, RUAG Schweiz AG

10:00 a.m. - 10:45 a.m.   General Session - Keynote Speaker/Session 14 - Italian Air Force – Evolution of Electronic 
Warfare in Air Power Operation
Brigadier General Giovanni Fantuzzi, Chief Aerospace Planning Division, ITAF AIR STAFF

11:00 a.m. - 1:00 p.m.  Concurrent Sessions
Session 15 - EW International Opportunities and Challenges
Session Chair: Mr. Jim Fallon, Cobham
Session 16 - Policy and Planning for Law Enforcement and Homeland Security
Session Chair: Mr. Jeffrey Sands, The MITRE Corporation
Session 17 – The Real World
Session Chair: Mr. Mick Riley, Test Equipment Solutions

1:00 p.m. - 3:00 p.m.  AOC Annual Awards Luncheon (open to all full symposium attendees)
 Keynote Speaker/Session 18
Lt Gen Ted Bowlds, Commander, Air Force Electronic Systems Center
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2010 AOC 
Convention 
Guide

A

Silver Sponsor
AAI Corporation – Booth 342
124 Industry Lane
Hunt Valley, MD 21030
www.aaicorp.com
Division: Test and Training
Sales Contact: Michael Paturzo
paturz@aaicorp.com
Phone: +1-410-628-3187
Fax: +1-410-628-3968
AAI Corporation, an operating 
unit of Textron Systems, designs, 
manufactures, and supports 
aerospace and defense fl ight line 
and laboratory test equipment. 
Please visit us at booth 342.

Aerofl ex – Booth 343
35 South Service Rd.
Plainview, NY 11803
www.aerofl ex.com
Sales Contact: Chad McAsey
Info-test@aerofl ex.com
Phone: +1-800-835-2352
Fax: +1-316-524-2623
Aerofl ex is a high technology 
company that designs , devel-
ops, manufactures and markets 
electronic test and measurement 
equipment including broadband 
signal analyzers/generators and 
frequency synthesizers.

Aeronix – Booth 354
1775 W. Hibiscus Blvd., 
Suite 200
Melbourne, FL  32901
www.aeronix.com
Aeronix, Inc., is a 
US-Government-certifi ed, 
employee-owned small busi-
ness. We are a systems engi-
neering and custom electronics 
development company, special-
izing in communications and 
data acquisition technologies 

for aerospace, government, US 
DOD and consumer electronics 
applications.

Our 21 years of experience span 
Electronic Support Measures 
(ESM), embedded hardware and 
software development for mili-
tary communication systems, 
ELINT/SIGINT, SDR/SCA develop-
ment, radiation hardened space 
components, high assurance 
cryptographic modules, and 
wireless networking including 
MIL-STD-188-220, 802.11, and 
802.16. Our highly experienced 
engineering staff and effi cient 
management structure have 
allowed Aeronix to build a 
reputation of providing quality 
services, on time, and at a rea-
sonable price.

Aethercomm Inc. – Booth 393
3205 Lionshead Ave.
Carlsbad, CA 92010
www.aethercomm.com
sales@aethercomm.com
Phone: +1-760-208-6002
Fax: +1-760-208-6059
Aethercomm designs and manu-
factures high-power RF ampli-
fi ers from DC to 40 GHz. We 
support low, medium and high 
volume BUIUX with shipments 
of up to 1,000+ amplifi ers per 
week. Aethercomm also designs 
and manufactures RF subsystems 
and systems with multifunction 
capabilities for the following sys-
tems: radar, electronic warfare 
and communication.

Agilent Technologies – 
Booth 302
2125 E. Katella Ave., Ste 300,
Anaheim, CA 92806
www.agilent.com
Phone: +1-877-424-4536
Fax: +1-408-345-8474
Agilent Technologies Inc. is the 
world’s premier measurement 
company and a technical leader 
in communications, electronics, 

life sciences and chemical 
analysis.

Ampex Data Systems 
Corporation – Booth 214

Anaren, Inc. – Booth 329
6635 Kirkville Rd.
East Syracuse, NY 13057
www.anaren.com
Division: Space & Defense 
Group
Sales Contact: Mark Kosalek
mkosalek@anaren.com
Phone: +1-315-362-0383
Fax: +1-351-432-0917
Turnkey design, build and test-
ing of complex, high-density 
IMAs using multilayer soft 
board, LTCC, other materials: 
beamformers, receiver front-
ends, RF and mixed-signal 
modules, high power switching, 
more.

Silver Sponsor
Anritsu – Booth 225
1155 E. Collins Blvd., Suite 100
Richardson, TX 75081
www.us.anritsu.com
Sales Contact: Sales Technical 
Support Service
Phone: +1-800-267-4878
Fax: +1-972-671-1877
For more than 40 years Anritsu 
has supplied leading test and 
measurement solutions to the 
DOD and other US government 
branches – including communi-
cations, RF/microwave, wireless, 
data transport, optical and gen-
eral purpose instruments.

Applied Signal Technology, 
Inc. – Booth 338
400 W. California Ave.
Sunnyvale, CA 94086
www.appsig.com
customer@appsig.com
Phone: +1-408 749-1888
Fax: +1-408-738-1928
AST provides expertise in the 

areas of signals intelligence 
(SIGINT), cyber security, and 
sensor signature processing. Our 
SIGINT competencies include 
communications intelligence 
(COMINT)systems focusing on 
broadband and tactical wireless 
networks,  electronic intelligence 
(ELINT) and electronic support 
measures (ESM) systems.

Argon ST, Inc. – Booth 310
12701 Fair Lakes Circle, 
Suite 800
Fairfax, VA 22033
www.argonst.com
Sales Contact: Jeff MacQuarrie
Jeff.macquarrie@argonst.com
Phone: +1-703-682-9570
Argon ST is a leading developer 
of command, control, commu-
nications, computers, combat, 
intelligence, surveillance, and 
reconnaissance (C5ISR) sys-
tems that support operational 
commanders by producing and 
delivering information in time to 
impact critical decisions.  Argon 
ST is a leading supplier to US 
and allied militaries and the 
DOD for SIGINT and Electronic 
Warfare Systems including: the 
Navy’s SSEE Inc E/F COMINT 
Sensor systems, the COMINT and 
ESM subsystems of the Navy’s 
BLQ-10(V) Submarine Electronics 
Warfare systems, the U.S. Navy’s 
AN/SLQ-25A and 25C Torpedo 
Defense Systems and numerous 
other deployed C5ISR systems. 

ATK – Booth 456

B
Platinum Sponsor
BAE Systems – Booth 405
65 Spit Brook Rd. NHQ3-1115
Nashua, NH 03060
www.eis.nabaesystems.com

4 7 T H  A N N U A L  I N T E R N A T I O N A L
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need more bandwidth?
focused on EW, SIGINT or radar
systems?

maxtek delivers:
6.25 GHz analog bandwidth & 12.5 GS/s digitizers
9.0 GHz analog bandwidth & 12.0 GS/s DACs

Incorporating Tektronix IC technology to enable:

Ultra-wide-band sampling
Direct digital up- and down-conversion
Digital demodulation and channelization
Broad direct frequency synthesis

Digitizer and DAC reference designs
enable immediate prototyping and 
proof-of-concept demonstrations

Maxtek-engineered custom solutions available
to achieve demanding form factor, cost and
performance requirements

For more information:

www.maxtek.com/jed.html
technology@maxtek.com
800.462.9835

real-time. faster. proven.
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Phone: +1-603-885-3660
BAE Systems, the second largest 
defense company in the world; 
delivers a full range of Electronic 
Warfare products and services 
to include 5th Generation 
Integrated EW Suites, Digital 
Receiver Technology, Directable 
Countermeasures, Fiber Optic 
Towed Devices and Advanced 
Platform Integrated EW/IW 
Systems  for air, land and naval 
forces.

BC Systems, Inc. – Booth 206
200 Belle Meade Road
Setauket, NY 11733
www.bcpowersys.com
Sales Contact: Joseph A. 
Seminoro
jseminoro@bcpowersys.com
Phone: +1-631-751-9370 ext.342
Fax: +1-631-751-9378
BC Systems, Inc. is a veteran-
owned small business which 
designs and manufacturers 
Power Supplies, EMI Filters, AC 
to AC and AC to DC Converters, 
Power Monitors, Voltage 
Regulators, Relays, Inertia 
Switches, Power Control compo-
nents, Solid State High Power RF 
Amplifi ers currently operating 
in the frequency range of DC to 
6 GHz and Integrated Solutions. 
Applications are commercial and 
military ground and airborne 
platforms. We are ISO9001:2008 
Certifi ed.

Gold Sponsor
Boeing – Booth 487
100 Airport Way
St. Louis, MO 63134
www.boeing.com
Division: Boeing Defense, Space 
& Security Systems (BDS)
Sales Contact: Rick Morgan
richard.j.morgan3@boeing.com
Phone: +1-314-232-5185
Fax: +1-314-232-0281
Nearly a century of expertise 
and continuing innovation 
make Boeing the leader in the 
aerospace and defense industry. 
Boeing combines global resources 
and a spirit of innovation 

to provide best-of-industry, 
network-enabled solutions to 
military, government and com-
mercial customers around the 
world.

From battle-proven aircraft 
to space systems and beyond, 
Boeing is the world’s leading 
space and defense business and 
the world’s largest and most 
versatile manufacturer of mili-
tary aircraft. Boeing also is the 
world’s largest satellite manufac-
turer, an emerging leader in sup-
port systems and services, and a 
leading global supplier of human 
space exploration systems and 
services.

C
CAP Wireless – Booth 356
3235 Grande Vista Dr.
Newbury Park, CA 91320
www.capwireless.com
Sales Contact: Skip Hoover
skip.hoover@capwireless.com
Phone: +1-408-242-6017
Fax: +1-805-499-6649
Broadband Solid State RF 
and Microwave High Power 
Amplifi ers, High Dynamic Range 
RF and Microwave Low Noise 
Amplifi ers, Spatium ™ Spatially 
Combined Solid State Power 
Amplifi ers for TWT alternatives.

Chemring Group PLC 
– Booth 433
Chemring House, 1500 Parkway
Whitely, Fareham, Hants, UK 
PO15 7AF
www.alloysurfaces.com
www.chemringcm.com
www.kilgorefl ares.com
Alloy Surfaces Co., Inc.
mike@alloysurfaces.com
Phone: +1-610-859-3680
Fax: +1-610-494-7250
Chemring Countermeasures
info@chemringcm.com
Phone: +44-1722-411-611
Fax: +44-1722-428-792
Kilgore Flares Co., Inc.
ktuten@kilgorefl ares.com
Phone: +1-731-228-5247
Fax: +1-731-658-4173
Alloy Surfaces, Chemring 

Countermeasures, and Kilgore 
Flares deliver leading edge 
protection with covert multi-
spectral SMD, multi-spectrals, 
advanced MTV, aerodynamic/
thrusted IR decoys and RF chaff 
countermeasures.

Silver Sponsor
Cobham – Booth 313
1001 Pawtucket Blvd.
Lowell, MA 01854
www.cobham.com
Sales Contact: Dianne Pierro
Dianne.Pierro@cobham.com
Phone: +1-978-442-5368
Fax: +1-978-442-4490
Cobham Sensor Systems is a 
leading supplier of RF microwave 
and millimeter wave products 
for defense markets such as 
electronic warfare, radar, com-
munications C4ISR, missile/PGM 
and space.

Comtech PST – Booth 335
105 Baylis Rd.
Melville, NY 11747
www.comtechpst.com
info@comtechpst.com
Phone: +1-631-777-8900
Fax: +1-631-777-8877
Comtech PST (CPST) is a manu-
facturer of solid state high power 
amplifi ers, switches and limiters 
for electronic warfare (EW), com-
munications and radar applica-
tions. CPST has manufactured 
tens of thousands of amplifi ers, 
utilizing various transistor tech-
nologies (GaN, GaAs, LDMOS, 
SiC, and bipolar) in Class A, 
Class AB, and Class C designs. 
CPST amplifi ers are available in 
module and rack-mountable con-
fi gurations from 1MHz to 6GHz, 
with output power levels ranging 
from 2 watts to multi-kilowatts. 
Our Hill Engineering Division 
manufactures solid switches and 
limiters from 20MHz to 18GHz, 
with power handling capabilities 
to as high as 8kW.

CPI – Booth 327
811 Hansen Way
Palo Alto, CA 94304
www.cpii.com
Sales Contact: Linda Di Lorenzo

linda.dilorenzo@cpii.com
Phone: +1-650-846-3900
Fax: +1-650-592-9988
CPI is the world’s leading manu-
facturer of microwave tubes, 
generators, TWTs, CCTWTs, 
klystons, microwave windows, 
couplers and fi lters, power grid 
devices and components.

CSIR – Booth 601
Meiring Naude Rd.
Pretoria, South Africa
www.csir.co.2A/DPSS/rew.html
Division: Defence, Peace, 
Safety & Security
Sales Contact: Pieter Goosen
pgoosen@csir.co.2A
Phone: +27-12-841-2060
Fax: +27-12-842-7121
CSIR is a government research 
institute, which performs inno-
vative R&D and provides facili-
ties for test and evaluation, e.g. 
DRFM-based simulators, RCS 
measurement facilities and mod-
eling and simulation.

D
dB Control – Booth 446
1120 Auburn Street
Fremont, CA 94538
www.dBControl.com
Sales Contacts: Meppalli 
Shandas, Steven Olson
marketing@dbcontrol.com
Phone: +1-510-656-2325
Fax: +1-510-656-3214
Manufacturer of reliable 
TWT Amplifi ers (TWTAs), 
Microwave Power Modules 
(MPMs), Transmitters, Power 
Supplies and Modulators 
for Radar, ECM, Threat 
Simulation, Communication and 
Instrumentation applications.

Defence Research and 
Development Canada (DRDC) 
– Booth 122
3701 Carling Ave.
Ottawa, ON CANADA K1A 0Z4
www.ottawa.drdc-rddc.gc.ca
Division: Technology 
Exploitation Offi ce
Sales Contact: Mr. David Forster
David.Forster@drdc-rddc.gc.ca
Phone: +1-613-998-3210

2010 AOC Convention Guide4 7 T H  A N N U A L  I N T E R N A T I O N A L
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Fax: +1-613-998-2675
DRDC provides EW expertise in 
radio-frequency communica-
tions, advanced radar detection 
and analysis systems, electronic 
support measures systems, sens-
ing and other technologies to 
meet the operational needs of 
the Canadian Forces.

Silver Sponsor
DRS Technologies – Booth 404
700 Quince Orchard Rd.
Gaithersburg, MD 20878
www.drs-ss.com
Division: DRS Signal Solutions
Sales Contact: Marty 
Cunningham
marty.cunningham@drs-ss.com
Phone: +1-301-944-8616
Fax: +1-301-921-9479
485 Cayuga Rd.
Buffalo, NY 14225
www.drs.com
Division: C3 Systems
Sales Contact: Frank 
Larracuente
Frank.Larracuente@drs-C3.com
Phone: +1-716-631-6172
Fax: +1-716-631-6199
DRS Signal Solutions, Inc., 
Gaithersburg, MD provides 45 
years of experience in design, 
development, and manufactur-
ing of high performance SIGINT 
radio frequency surveillance 
equipment, integrated recording, 
processing and special storage 
systems.

DRS C3 Buffalo is a leading sup-
plier of integrated products, 
services and support to military 
forces, intelligence agencies and 
prime contractors worldwide. 
A broad range of systems for 
mission critical and military 
sustainment requirements are 
manufacturer and supported 
such as Electronic Warfare, 
Flight Safety and Shipboard 
Network defense technologies.

Dynetics Inc. – Booth 454
2107 Wilson Blvd.
Arlington, VA 22201

www.dat-inc.com
Sales Contact: Antonio Marra
amarra@dat-inc.com
Phone: +1-703-351-0088
Fax: +1-703-351-9146
Dynetics specializes in support-
ing Electronic Warfare (EW) 
through our work with several 
US Intelligence and military 
agencies. Through data analy-
sis, reverse engineering, threat 
system exploitation, and threat 
system test and evaluation, 
Dynetics develops a comprehen-
sive description of the threat 
system, the foundation for 
development of effective EW 
equipment. The threat descrip-
tions produced by Dynetics are 
designed to enhance previous 
threat assessments, provide 
a complete system defi nition, 
support US vulnerability assess-
ments and countermeasure 
development, and support 
development of tactics and 
simulators. Dynetics is commit-
ted to ensuring that the US has 
the latest threat data to design, 
develop, and test EW equipment.

E
Bronze Sponsor
e2v Technologies – Booth 238
520 White Plains Rd., Suite 450
Tarrytown, NY 10591
www.e2v.com
enquiries@e2v.com
Phone: +1-914-592-6050
Fax: +1-912-592-5148
e2v has more than 60 years 
of experience in the design, 
engineering and manufacture 
of specialized components and 
sub-systems for the most exact-
ing of defense and aerospace 
requirements.

EADS – Booth 209
1616 North Fort Myer Dr., Suite 
1600
Arlington, VA 22209
www.eadsnorthamerica.com
Phone: +1-703-236-3300
Fax: +1-703-236-3301

EADS offers a broad array of 
advanced Electronic Warfare and 
Self Protection solutions to its 
customers in the commercial, 
homeland security, aerospace 
and defense markets.

Elcom Technologies 
– Booth 325
11 Volvo Dr.
Rockleigh, NJ 07647
www.elcom-tech.com
info@elcom-tech.com
sales@elcom-tech.com
Phone: +1-201-767-8030, x286
Fax: +1-201-767-1326
Elcom designs and manufac-
tures instruments and modules 
up to 40 GHz in the RF/micro-
wave frequency spectrum for 
applications in ATE, aerospace/
defense, SIGINT and commercial 
communications.

Convention Host
Elettronica – Booth 229
Via Tiburtina, Valeria Km 
13.700
00131 Roma, Italy
www.elt-roma.com
Sales Contact: Gianni Carlini
gianni.carlini@elt.it
Phone: +39-06-4154-247
Fax: +39-06-4154-291
Elettronica designs and produces 
the whole range of Electronic 
Defence systems and equipment 
(SIGINT, ELINT, ESM, ECM, RWR, 
etc.) as well as support and 
training devices.

Elisra – Booth 316
48 Mivtza Kadesh St.,
Bene Beraq 51203, Israel
www.elisra.com
Sales Contact: Ido Segal
marketing@elisra.com
Phone: +972-3-5577335
Fax: +972-3- 5577793
Elisra is a world leader in the 
fi eld of Information Warfare 
(EW, Intelligence and C3) for 
over four decades. The company 
develops, designs, manufac-
tures, integrates and supports 
advanced EW, Intelligence 

(RF and IR based) and 
Communications solutions for 
air, sea and land applications.

Empower RF Systems, Inc. 
– Booth 444
316 West Florence Ave.
Inglewood, CA 90301
www.empowerrf.com
Sales Contact: Jason Launius
Jason.Launius@empowerrf.com
Phone: +1-310-412-8100
Fax: +1-310-412-9232
Empower RF offers a complete 
line of standard and custom 
high-power, RF/microwave ampli-
fi er systems and modules in the 
broadband, general communica-
tion, matched band and personal 
communication markets.

EM Research – Booth 701
1301 Corporate Blvd.
Reno, NV 89502
www.emresearch.com
Sales Contact: Caleb Van Kirk
sales@emresearch.com
Phone: +1-775-345-2411
Fax: +1-775-345-1030
EM Research manufactures the 
most advanced frequency syn-
thesizers, phase-locked oscilla-
tors and signal sources in the RF 
and microwave industry.

Bronze Sponsor
Esterline Defense 
Technologies – Booth 237
05901 Avenue 53
Coachella, CA 92236
www.esterline.com
sales@esterline.com
Phone: +1-760-398-0143
Fax: +1-760-398-3896
Esterline Defense Technology 
designs, develops and manufac-
tures state-of-the-art infrared 
decoy fl ares and radar counter-
measure chaff for air and ship-
board applications and a variety 
of pyrotechnic devices.

EWST – Booth 210
1B9 Armstrong Hall 
Southwood Business Park
Farnborough Hants GU14 ONR
United Kingdom
www.ewst.co.uk
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Sales Contact:  Dr. Robert S. 
Andrews
info@ewst.co.uk
Phone: +44 1252 512951
Fax: +44 1252 512428
EW Simulation Technology 
Limited (EWsT) is a UK Company 
(owned by Herley Industries 
Inc.), specializing in the design 
and manufacture of multi-spec-
tral Radar Threat and Electronic 
Countermeasures Simulation 
Equipment for EW training and 
test & evaluation applications. 
EWST’s products include the 
RSS8000 Radar Threat Simulator, 
Chameleon-II ECM/RTG simula-
tor, PTS-8000 portable multi-
spectral test set and the MERTS 
mobile high-power test and 
evaluation system.

G
Gold Sponsor
General Dynamics Advanced 
Information Systems – Booth 
339
12450 Fair Lakes Circle
Fairfax, VA 22030
www.gdais.com
Division: Information Systems 
& Technology
Contact: Jack Carey
jack.carey@gd-ais.com
Phone: (703) 885-7795
Cell: (703) 424-3124
General Dynamics Advanced 
Information Systems delivers 
end-to-end intelligence and 
cyber mission integration and 
solutions to defense, intel-
ligence and homeland security 
communities.

Bronze Sponsor
Georgia Tech Research 
Institute – Booth 421
400 10th St., NW
Atlanta, GA 30332
www.gtri.gatech.edu
Sales Contact: Lee Simonetta
lee.simonetta@gtri.gatech.edu

Phone: +1-404-407-7131
Cell: +1-904-226-4832
Georgia Tech Research Institute 
(GTRI) provides system engi-
neering solutions in electronic 
defense, EW systems integra-
tion, countermeasures technique 
development, sensor perfor-
mance analysis and fl ight test 
support.

I

Gold Sponsor
ITT Corporation – Booth 127
1133 Westchester Avenue
White Plains, NY 10604
www.itt.com
Division: Electronic Systems
Sales Contact: John Capeci, 
Vice President, Business 
Development
john.dench@itt.com
Phone: +1-973-284-2420
Fax: +1-973-284-4122
Leading supplier of EW solu-
tions for air, land and sea-based 
operations.

K
Keragis Corporation 
– Booth 202
12131 Community Rd., Suite B
Poway, CA 92064
http://keragis.com
Sales Contact: Ron Earl
keragis@keragis.com
Phone: +1-858-486-1716
Fax: +1-858-486-0445
High-power broadband solid-
state microwave amplifi ers, wide-
bands in the frequency range 
of 0.5-30 GHz, custom amplifi er 
design, medium and low-power 
broadband solid-state amplifi ers.

KMIC Technology, Inc. – 
Booth 483
2095 Ringwood Avenue, 
Suite 10
San Jose, CA 95131
www.kmictech.com

Sales Contact: Arthur Ignacio
Phone: +1-408-240-3613
Fax: +1-408-240-3699
KMIC Technology, Inc. designs 
and manufactures Solid State 
Power Amplifi ers, Converters, 
Transceivers and Multifunction 
Assemblies using the latest 
technology in LDMOS, GaAs and 
GaN devices. Our products range 
from frequencies of 10 MHz to 
50 GHz with power levels up to 
100 W for use in Commercial 
and Military SATCOM, 
Electronic Warfare, Radar and 
Communication applications. For 
more information, please visit 
our website at www.kmictech.
com.

KOR Electronics – Booth 140
10855 Business Center Dr., 
Building A
Cypress, CA 90630
www.korelectronics.com
Division: Cypress
Sales Contact: Robert 
Pemberton
rpemberton@korelectronics.
com
Phone: +1-281-782-8901
Fax: +1-714-895-7562
KOR provides state of the art, 
high speed, high fi delity RF 
Signal collection/storage/modula-
tion and combination/transmis-
sion products and services for the 
RF test equipment and signals 
warfare marketplace. Leveraging 
its legacy DRFM and Simulator 
technology, KOR is expanding by 
developing and deploying state of 
the art Intelligence, Surveillance 
and Reconnaissance (ISR) mis-
sion solutions.

L

Silver Sponsor
L-3 Communications 
– Booth 215
600 Third Ave.
New York, NY 10016
www.L-3com.com

antennas@L-3com.com
Contact Phone: +1-866-900-
7270
Contact Fax: +1-650-326-7474
L-3 Communications is a lead-
ing defense industry provider 
of products and services with 
the broadest base of products, 
including C3ISR systems, sub-
systems and specialized compo-
nents for the most demanding 
environments.

Silver Sponsor
Lockheed Martin – Booth 320
1801 State Route 17C
Owego, NY 13827
www.lockheedmartin.com
Division: Mission Systems & 
Sensors
Sales Contact: Robert Fluck
rob.fl uck@lmco.com
Phone: +1-607-751-3135
Lockheed Martin employs 
140,000 people worldwide and 
is principally engaged in the 
research, design, development, 
manufacture, integration and 
sustainment of advanced tech-
nology systems, products and 
services.

LOGUS Microwave – Booth 304
1305 Hill Avenue
West Palm Beach, FL 33407
www.logussat.com
Sales Contact: Nancy Yerkes
Phone: +1-561-842-3550
Fax: +1-561-842-2196
LOGUS Microwave provides the 
world’s most extensive product 
line of RF/Microwave Switching 
devices and systems. Utilizing 
Logus Waveguide, Ridgeguide 
and Coaxial Switches as build-
ing blocks, Logus Matrices and 
Controllers provide superior per-
formance and reliability for your 
switching needs.
Since 1961, we have provided the 
Military and Commercial Markets 
LOGUS Solutions... The ANSWER 
to your RF/Microwave switching 
requirements.

LS telcom – Booth 450
Gewerbegebiet 31-33
77839 Lichtenau
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www.LStelcom.com
Sales Contact: Heiko Ross
HRoss@LStelcom.com
Phone: +49-7227-9535-600
Fax: +49-7227-9535-605
LS telcom is today leading sup-
plier of advanced systems for 
radio spectrum management 
and high-end wireless network 
analysis, planning, system-
integration and engineering. The 
company’s specialist expertise 
is based on global experience 
supported by massive R&D both 
in-house and with partners. The 
product & services portfolio for 
electronic warfare and homeland 
security covers complete systems 
for spectrum management, soft-
ware, hardware and system inte-
gration services for Electronic 
Support Measures (ESM), 
Electronic Counter Measures 
(ECM) and Electronic Counter-
Counter Measures (ECCM).

M
Marine Corps Logistics 
Command – Booth 436

Maxtek Components Corp. – 
Booth 240
2905 SW Hocken Ave.
Beaverton, OR 97005
www.maxtek.com
technology@maxtek.com
Phone: +1-800-462-9835
Fax: +1-503-627-4651
Maxtek, a Tektronix company, 
offers high-performance analog-
to-digital (ADC) and digital-to-
analog (DAC) converter modules. 
Incorporating proprietary 
Tektronix ASICs, these modules 
offer exceptional 100 Gbps real-
time streaming performance, 
and deliver 12+ GS/s and 6+ GHz 
bandwidth for embedded systems 
in electronic warfare, radar, ISR 
and other defense applications. 
An on-shore, ITAR-registered 
organization, Maxtek also offers 
extensive experience in: ASIC 
design service; design, assembly 
and test services for IC pack-
ages and RF/microwave modules; 
component test and screening 

services for high-reliability 
application.

MC Countermeasures Inc. – 
Booth 373
206 Hearst Way, Suite 600
Kanata, ON, K2L 3H1, CANADA
www.mc-cm.com
Sales Contact: John Bednarz
john@mc-cm.com
Phone: +1-613-592-0818, ext 8
Fax: +1-613-592-2818
MC Countermeasures (MCCM) 
specializes in radar electronic 
warfare (EW) and focuses on 
radar and radar ECM test & mea-
surement, evaluation, validation 
and training applications.
MCCM solutions include: 
Predictive ECM receivers (PRED), 
generic radar jammers (PRED 
Plus – rack/pod mount), radar 
target generators (RTG) (DRFM-
based), radar environment 
simulators (RES), predictive 
radar noise jammers (NJ), and 
integrated Radar EW Test Set 
(IREWTS).

MegaPhase LLC – Booth 472

Mercury Computer Systems – 
Booth 501
199 Riverneck Rd.
Chelmsford , MA 01824
www.mc.com
info@mc.com
Phone: +1-978-256-0052
Fax: +1-978-256-0432
Mercury Computer Systems 
provides embedded computing 
systems, software, and services 
that combine image, signal, and 
sensor processing with infor-
mation management. We work 
closely with customers to archi-
tect open, fully integrated solu-
tions that capture, process, and 
present data for computationally 
challenging applications that 
include radar, electronic warfare, 
EO/IR, C4I and sonar.

Micro-Coax – Booth 603

Micro Systems – Booth 208

Micronetics, Inc. – Booth 156
Microwave Concepts Division
26 Hampshire Drive
Hudson, NH 03051
www.micronetics.com

www.micro-con.com
Sales Contact: Kevin Beals
kbeals@micronetics.com
Phone: +1-603-883-2900
Fax: +1-603-882-8987
RF Components, RF Power 
Amplifi ers, Test Solutions, 
Integrated Subassemblies, 
Multifunction Modules and 
Subsystems

Microsemi Corporation – 
Booth 160
2381 Morse Ave.
Irvine, CA 92614
www.microsemi.com
Sales Contact: Cliff Silver
csilver@microsemi.com
Phone: +1-949-221-7112
Fax: +1-949-756-0308
RF Amplifi ers/Log Amplifi ers, 
GaAs and Silicon Diodes., RF 
power MOSFETs, RF/Microwave 
modules, multipliers, oscillators, 
transceivers, sensors, varactors.

MITEQ, Inc. – Booth 132
100 Davids Dr.
Hauppauge, NY 11788
www.miteq.com
Division: Microwave 
Components
Sales Contact: Bob Yuruckso
components@miteq.com
Phone: +1-631-439-2220
Fax: +1-631-436-7430
MITEQ designs and manufactures 
a complete line of high-perfor-
mance microwave subsystems, 
components and satellite com-
munications equipment for air, 
ground and space applications 
catering to both the military and 
commercial markets.

N
National Instruments, Inc. 
– Booth 227
11500 N Mopac Expressway 
Austin, TX 78759
www.ni.com
Division: RF and Microwave 
Test 
Sales Contact: Sean Thompson
sean.thompson@ni.com
Phone:  +1-512-683-6809
National Instruments special-
izes in providing sophisticated 

software-defi ned instrumenta-
tion consisting of commercial-
off-the-shelf software and 
modular instrumentation.  With 
hardware capabilities span-
ning precision DC to high speed 
digital and microwave combined 
with high level software tools 
for algorithm engineering and 
analysis,   National Instruments 
provides a platform offering 
greater fl exibility, higher perfor-
mance and lower cost. Software 
defi ned instrumentation from NI 
has been used in a wide range of 
Electronic Warfare applications, 
including signal intelligence, 
RF spectrum record and play-
back, software-defi ned radio, 
and phase-coherent acquisition 
and generation for  MIMO/
beamforming. 

NAVAIR Test & Evaluation: 
NAVAIR IBST – Booth 200
Building 2109, Suite N220 Naval 
Air Warfare Center Aircraft 
Division
Patuxent River, MD 20670
www.navair.navy.mil/ibst
Division: NAVAIR Integrated 
Battlespace Simulation and 
Test Dept.
Sales Contact: Terri Thomas
Terri.S.Thomas@navy.mil
Phone: +1-301 995-4537
Fax: +1-301 342 6014
The Integrated Battlespace 
Simulation and Test (IBST) 
Department is NAVAIR’S center 
of excellence using state-of-the-
art simulation and stimulation 
of the Battlespace environment 
to test complex EW and avionics 
systems on the ground in a safe 
and cost-effi cient manner.

NAVAIR Test & Evaluation: 
NAVAIR Ranges – Booth 201
23013 Cedar Point Rd., Building 
2118, Atlantic Test Ranges
Patuxent River, MD 20670
www.navair.navy.mil/ranges
Division: NAVAIR Range 
Department
Sales Contact: Theresa Hopkins
theresa.hopkins@navy.mil
Phone: +1-301 342 4480
Fax: +1-301 342 3557
NAVAIR operates large, 
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un-encroached test, evaluation, 
training ranges: Sea Range, 
Point Mugu, CA; Electronic 
Combat Range & Land Ranges, 
China Lake, CA; and Atlantic Test 
Ranges, Patuxent River, MD, and 
provides test article prepara-
tion, threat environments, radar 
cross-section measurements and 
interconnectivity with simula-
tion/stimulation facilities and 
other ranges.

Platinum Sponsor
Northrop Grumman 
– Booth 307
1840 Century Park East
Los Angeles, CA 90067
www.northropgrumman.com
Division: Aerospace 
Systems, Electronic Systems, 
Information Systems
Sales Contact: NG Media 
Contacts
www.northropgurmman.com/
media/contacts.html
Northrop Grumman Corporation 
is a leading global security com-
pany whose 120,000 employees 
provide innovative systems, 
products and solutions in 
aerospace, electronics, informa-
tion systems, shipbuilding and 
technical services to govern-
ment and commercial customers 
worldwide.

O
Overlook Systems 
Technologies, Inc. 
– Booth 308
1950 Old Gallows Rd., Suite 400
Vienna, VA 22182-3920
www.overlooksys.com
Sales Contact: Doug Taggart
dtaggart@overlooksys.com
Phone: +1-703-972-4371
Fax: +1-703-356-9029
GPS and positioning, navigation 
and timing analysis, strategic 
planning, system engineering, 
enterprise architectures, test and 
evaluation, Electronic Warfare 
and Information Operations, 
space control, modeling and 

simulation, mission analysis, 
policy formulation.

P
PA&E – Booth 333

Parker Aerospace (SprayCool) 
– Booth 362
N. 2218 Molter Rd.
Liberty Lake, WA 99019
www.spraycool.com
Division: Isothermal Systems 
Research, Inc.
sales@spraycool.com
Phone: +1-509-241-4518
SprayCool is a leading developer 
of thermal solutions for the mili-
tary and aerospace applications, 
which include rugged 6U and 3U 
enclosures for electronic warfare 
and command and control plat-
forms. Currently selected and/
or deployed on a number of UAV 
platforms.

Protium Technologies Inc. 
– Booth 340
10 Bearfoot Rd.
Northborough, MA 01532-1528
www.protiumtechnologies.com
Sales Contact: Nick DeSilvio
ndesilvio@protiumtechnologies.
com
Phone: +1-508-393-3700
Fax: +1-508-393-3157
Protium develops and manufac-
tures custom RF/microwave com-
munications products, including 
20 MHz-6 GHz digital receivers, 
SDR platforms, multiband RDF 
transceivers and point-to-point 
radio links.

R
Gold Sponsor
Raytheon – Booth 413
TAS-EW 6380 Hollister Ave.
Golita, CA 93117
www.raytheon.com
Division: Space and Airborne 
Systems
Sales Contact: Peter Aichinger
Peter_E_Aichinger@raytheon.

com
Phone: +1-805-879-2218
Fax: +1-805-879-2579
In operation for more than 50 
years, Raytheon’s Electronic 
Warfare business offers towed 
decoys, radar warning receivers, 
jammers, missile warning, sen-
sors and integrated EW suites.

RFHIC USA, LLC – Booth 440

Gold Sponsor
Rockwell Collins – Booth 203
400 Collins Rd. NE
Cedar Rapids, IA 52498
www.rockwellcollins.com/gs
learnmore@rockwellcollins.com
Phone: +1-800-321-2223
Fax: +1-319-378-1172
Rockwell Collins provides inno-
vative EW, ELINT, COMINT and 
GEOINT solutions, enabling real-
time actionable intelligence to 
the warfi ghter. Air, land, sea … 
your trusted partner for success!

Silver Sponsor
Rhode & Schwarz – Booth 107
Muehldorfstr. 15,
D-81671 Munich, Germany
www.http://www2.rohde-
schwarz.com/en/products/
radiomonitoring/
Division: Radiomonitoring & 
location
Sales Contact: Mr. Olaf Lukas
olaf.lukas@rohde-schwarz.com
Phone: +49-89-4129-13232
Fax: +49-89-4129-63232
Rohde & Schwarz is a worldwide 
leading manufacturer of equip-
ment and systems for detection, 
location and analysis of radio 
communication signals.

Rhode & Schwarz Federal 
Systems – Booth 107
302 Sentinel Dr., Suite 105
Annapolis Junction, MD 20701
www.rohde-schwarz.com
Sales Contact: Jeff Edgar
Jeff.edgar@rsfederal.com
Phone: +1- 571-332-7638
Fax: +1-301-725-2603

Rohde & Schwarz is a world-
wide leading manufacturer 
of equipment and systems for 
detection, location and analy-
sis of radio communication 
signals.

S
Saab – Booth 431
Nettovagen  6, SE 17588
Jarfalla, Sweden
www.saabgroup.com
Business Area Electronic 
Defence Systems 
Sales Contact: Göran Karlström
goran.karlstrom @saabgroup.
com
Phone: +468-580-85119 
Fax: +468-580-87232
Saab offers a broad product 
range in the EW area for air, 
land and naval applications. 
Product range includes jammers, 
ELINT/ESM systems and stand-
alone or fully integrated self-pro-
tection systems with laser, radar 
and missile approach warning 
functions and countermeasures 
dispensing systems.

Saab – Booth 431
2011 Crystal Dr., Suite 903
Arlington, VA 22202
www.saabgroup.com
Business Area Electronic 
Defence Systems 
Sales contact: Göran Karlström 
in Jarfalla, Sweden
goran.karlstrom @saabgroup.
com
Phone: +1-703-302-5600
Fax: +1-703-302-5630
Saab provides world class 
electronic warfare equipment 
including RWRs, LWRs, MWRs, 
dispensers and jammers as 
stand-alone components or as 
a suite.

Scientifi c Research 
Corporation – Booth 350
2300 Windy Ridge Parkway, 
Suite 400 South
Atlanta, GA 30339
www.scires.com
Division: Communications, 
Networks and Electronics 
Division
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Sales Contact: Todd Marek
tmarek@scires.com
Phone: +1-770-859-9161
Fax: +1-770-859-9315
SRC provides worldwide innova-
tive solutions that successfully 
meet emerging challenges 
and mission critical require-
ments.   We excel in research, 
design, development, produc-
tion, integration, testing, 
deployment, and support 
services for military custom-
ers among all service branches.  
Focus areas include Electronic 
Warfare (EW), software engi-
neering, avionics, Modeling & 
Simulation (M&S), signal intel-
ligence and collection, threat 
system simulators/simulations, 
technology insertion, reverse 
engineering, obsolescence 
management, Automated Test 
Equipment (ATE), mobile/wire-
less communications and net-
working, display technology, and 
Joint Test & Evaluation (JT&E).

Gold Sponsor
Selex Galileo – Booth 385
300 Capability Green, LUTON
Bedfordshire. LU1PG UK
www.selexgalileo.com
Division: Battlespace 
Protection and Awareness
Sales Contact: Phil Davies
phil.davies@selexgalileo.com
Phone: +44 (0) 7801-712350
Fax: +44 (0) 1582-795871
SELEX offers integrated EW 
systems; advanced radar, laser 
and missile sensors and associ-
ated support measures; next-
generation digital receivers; EW 
integration sub-systems; on-
board and off-board digital ECM 
systems.

Sierra Nevada Corporation 
– Booth 452
444 Salomon Circle
Sparks, NV 89434
www.snccorp.com
Division: Sensor Systems and 
Technology
Sales Contact: Gene Deimling
gene.deimling@snccorp.com

Phone: +1-408-395-2004
Fax: +1-408-395-1097
Sierra Nevada Corporation is a 
world-class prime systems inte-
grator and electronic systems 
provider known for its rapid, 
innovative, and agile technology 
solutions. SNC has a 46 year tra-
dition of developing and provid-
ing high technology Electronics, 
Avionics, and Communications 
systems.  Investing heavily over 
the years in people, processes, 
modern facilities, and the state-
of-the-art equipment, SNC con-
tinues to enhance our technical 
advantage to provide innovative 
and cost-effective solutions to 
our customer’s requirements. 
SNC continues to acquire new 
capabilities as we expand our 
tradition of excellence into the 
areas of Space, Telemedicine, 
Nanotechnology, Energy, and 
Net-Centric Operations. www.
sncorp.com

Signami LLC – Booth 498

Spectrum Microwave – 
Booth 496
SpectrumMicrowave.com
Sales Contact: Walter Witt
wittw@SpectrumMicrowave.
com
Phone: 888-553-7531
Spectrum Microwave, combin-
ing the talents of more than 60 
engineers and 600 employees 
to serve the microwave com-
munity with world class designs 
in Amplifi ers, Filters, Mixers, 
Oscillators, SAW Devices, as well 
as Thin Film Services, Contract 
Manufacturing and Engineering 
Design Expertise.

Bronze Sponsor
SRC/SRCTec – Booth 475
7502 Round Pond Rd.
North Syracuse, NY 13212
www.srcinc.com
inquiries@srcinc.com
Phone: +1-315-452-8000
Fax: +1-315-452-8090
SRC, Inc. is a research and 
development company with more 

than 50 years of experience in 
defense, environment and intelli-
gence. SRCTec, Inc., an SRC com-
pany, provides manufacturing 
and logistics support for complex 
electronics systems. Together, 
through innovation in science, 
technology and information, we 
are redefi ning possible®. We work 
with the customer for the best 
solution – not the bottom line 
– resulting in nationally signifi -
cant, next generation products 
and services.

SYMETRICS
INDUSTRIES

Bronze Sponsor
Symetrics Industries 
– Booth 437
1615 West Nasa Blvd.
Melbourne, FL 32901
www.symetrics.com
Sales Contact: Ann Gill
ALE@symetrics.com
Phone: +1-321-254-1600, x353
Fax: +1-321-259-4122
Symetrics Industries, an 
AS9100/ISO9001-2000 small 
business, designs and delivers 
high-reliability electronic assem-
blies and sophisticated EW, 
Communication systems of out-
standing quality to the DoD, DOS 
and international customers.

Systematic Software 
Engineering – Booth 707
The Coliseum
Riverside Way
Camberley Surrey, GU 
153YL, UK
www.systematic.co.uk
Phone: +44-(0)-1529-303322
Providers of comprehensive EW 
training solutions including EW 
foundation, EWOSC analysis, 
communications and electro-
optics and consultancy services 
ranging from operational and 
technical support through to 
the supply, development and 
customization of EW database 
management software.

T
TCI International, Inc. 
– Booth 448
3541 Gateway Blvd. 
Fremont, CA 94538 
www.tcibr.com 
Sales Contact: Fred Munic 
fredric.munic@spx.com 
Phone: +1-510-687-6100 
Fax: +1-510-687-6101 
TCI International, Inc., is a lead-
ing supplier of COMINT/DF and 
spectrum monitoring solutions. 
TCI provides complete solutions, 
from antennas to spectrum 
management software. TCI is a 
wholly owned subsidiary of SPX 
Corporation.

TECOM Industries Inc. 
– Booth 303
375 Conejo Ridge Ave.
Thousand Oaks, CA 91361
www.tecom-ind.com
Sales Contact: Rafi  Kazorian, 
Sr. Marketing Manager
rkazorian@tecom-ind.com
Phone: +1-805-267-0109
Fax: +1-805-267-0181
TECOM Industries, Inc., sup-
plies standard and customer 
designed antenna components 
and systems for EW, SIGINT, 
ELINT, Surveillance, DF, Threat 
Detection, Data Link and 
SATCOM applications.

TEK Microsystems, Inc. – 
Booth 497
2 Elizabeth Dr.
Chelmsford, MA 01824
www.tekmicro.com
Sales Contact: Paul Martino
pmartino@tekmicro.com
Phone: +1-978-244-9200, x351
Fax: +1-978-244-1078
Tekmicro designs and manu-
factures advanced high-perfor-
mance boards and systems for 
embedded real-time data acqui-
sition, data conversion, storage, 
and recording in commercial and 
rugged grade.

Tektronix, Inc. – Booth 700
http://www.tektronix.com/
defense
Tektronix has more than 60 
years of experience supporting 
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the technology innovation needs 
of the U.S. armed forces.  Our 
Defense Electronics test solu-
tions for radio communications, 
radar, electronic warfare, and 
surveillance enable our custom-
ers to solve their most challenge 
problems and deploy the most 
advanced technologies. At the 
Tektronix booth at AOC you will 
see:  portable and benchtop 
real-time analyzers with 100% 
POI; deep memory record/play-
back systems for surveillance 
and electronic warfare with our 
partner X-Com Systems, http://
www.xcomsystems.com; ultra-
wideband up/down conversion 
solutions for radar and satellite 
communications applications 
with our partner SenarioTek. 
http://www.senariotek.com. 
Visit: http://www.tektronix.com/
defense.

Teledyne Defence Ltd. 
– Booth 466
Airedale House
Shipley, BD17 7SW United 
Kingdom
www.teledynedefence.co.uk
Sales Contact: Ian Skiggs
i.skiggs@fcl.com
Phone: +44 (0) 1274-531602
Fax: +44 (0) 1274-595724
Research, development and 
manufacture of EW and Radar 
sub-systems, integrated assem-
blies, adaptive fi lters and com-
ponents for compact military 
payloads and homeland security 
applications.

Silver Sponsor
Terma A/S – Booth 425
Hovmarken 4
8520 Lystrup, Denmark
www.terma.com
Division: Airborne Systems
Sales Contact: Henning Hansen
hah@terma.com
Phone: +45-8743-6335 / +45-
4036-1135
Fax: +45-8743-6001
Terma specializes in total inte-
gration of EW self protection 
systems on all types of aircraft. 

On display will be the AN/ALQ-
213(V) EW Management System 
installed in an F-16 mockup 
cockpit to demonstrate the 
automatic functionality, includ-
ing Advanced Threat Display 
and three-dimensional Audio 
Warning System.

Thales Components 
Corporation – Booth 155

Times Microwave Systems 
– Booth 358
358 Hall Ave.
Wallingford, CT 06492
www.timesmicrowave.com
Sales Contact: Bob Carbonell
bcarbonell@timesmicro.com
Phone: +1-203-949-8472
Fax: +1-203-949-8423
Products cover military-aerospace, 
shipboard and commercial wireless 
applications and include high-
performance fl exible, semi-fl exible 
and rigid coaxial cable assemblies 
and fl exible 50 ohm LMR® cables, 
connectors and assemblies.

TMD Technologies Ltd. 
– Booth 301
Swallowfi eld Way
Hayes, Middx., UB3 IDQ, UK
www.tmd.co.uk,
Sales Contact: Richard Patrick
richard.patrick@tmd.co.uk
Phone: +44 (0) 7961 108193
Fax: +44 (0) 20 8569 1839
TMD designs and manufactures 
a wide range of pulsed, CW and 
ICW amplifi ers for ECM applica-
tions and also instrumentation 
TWT amplifi ers for simulation 
(training and calibration). 
TMD’s comprehensive new range 
of Microwave Power Modules 
(MPMs) are particularly suitable 
for airborne ECM applications. 
These units are very compact 
and lightweight. Super-Mini TWT, 
solid state pre-amplifi er and 
optimized high density switched 
mode power supply are inte-
grated into a single “drop-in” 
amplifi er block. The elimination 
of TWT interconnections simpli-
fi es system design and instal-
lation, increasing safety and 
reliability.

Triasys Technologies – 
Booth 321
227 Chelmsford St., Suite H
Chelmsford, MA 01824
www.triasys.us
Sales Contact: John C. Apostle
japostle@traisys.us
Phone: +1-978-244-1060, x201
Fax: +1-978-244-1082
TriaSys offers custom DSP 
software development, telecom-
munications collection systems, 
COMINT and SIGINT systems 
integration, tactical SIGINT 
and direction fi nding solutions, 
electronic support and electronic 
attack systems and wireless 
test range development and 
maintenance.

U
Gold Sponsor
URS – Booth 600

Ultra Electronics Telemus – 
Booth 133
88 Hines Rd.
Ottawa, ON, Canada K2K 2T8
www.ultra-telemus.com
Sales Contact: P. Michael Gale
info@ultra-telemus.com
Phone: +1-613-592-2288
Phone: +1-613-592-8855
Specialised design, development 
and manufacture of integrated 
intelligence, surveillance and 
reconnaissance (ISR) and 
countermeasure systems and 
suites for airborne, ground and 
naval applications, operational 
support, training and test and 
evaluation.

V
ViaSat, Inc. – Booth 323
6155 El Camino Real
Carlsbad, CA 92009
www.viasat.com
Division: RF Simulation Group
Sales Contact: John Hoffman
john.hoffman@viasat.com
Phone: +1-760-476-2588

Resolve design issues and reduce 
development costs of communi-
cations systems with true-to-life 
RF signal simulation systems 
from ViaSat. This realistic simu-
lation ensures accurate avionics 
analysis.

W
Wideband Systems, Inc. 
– Booth 337
2409 Linden Lane
Silver Spring, MD 20910
www.wideband-sys.com
Sales Contact: Mike Fitter
mike@wideband-sys.com
Phone: +1-949-420-0474
Fax: +1-949-420-0476
Wideband Systems designs and 
manufactures sophisticated 
recording instruments for SIGINT 
applications. We have a range of 
off-the-shelf recorders that can 
sample a single or multiple ana-
log signals up to 400+MHz and 
digital channels up to 3200+Mb/
sec.

X
X-COM Systems – Booth 702
12345-B Sunrise Valley Dr.
Reston, VA 20191
www.xcomsystems.com
Sales Contact: Brittney 
Smithers
brittney.smithers@systemsx.
com
Phone: +1-703-390-1087
Fax: +1-703-390-1086
X-COM Systems engineers custom 
RF test solutions in signal stor-
age and software for waveform 
creation for branches of the DOD 
and worldwide commercial tech-
nology fi rms.
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AAI ...................................................................... 342
Aerofl ex ............................................................... 343
Aeronix, Inc. ........................................................ 354
Aethercomm Inc .................................................... 393
Agilent ................................................................. 302
Ampex .................................................................. 214
Anaren, Inc. ......................................................... 329
Anritsu ................................................................ 225
Applied Signal Technology ..................................... 338
Argon ST............................................................... 310
ATK ...................................................................... 456
BAE ...................................................................... 405
BC Systems ........................................................... 206
Boeing .................................................................. 487
CAP Wireless ......................................................... 356
Chemring Group PLC .............................................. 433
Cobham ................................................................ 313
Comtech PST ......................................................... 335
CPI ....................................................................... 327
CSIR ..................................................................... 601
dB Control ............................................................ 446
Defence R&D Canada .............................................. 122
DRS Technologies .................................................. 404
Dynetics ............................................................... 454
e2v ....................................................................... 238
EADS .................................................................... 209
Elcom Technologies ............................................... 325
Elettronica ........................................................... 229
Elisra ................................................................... 316
EM Research .......................................................... 701
Empower RF Systems ............................................. 444
Esterline Defense Technologies............................... 237
EWST .................................................................... 210
General Dynamics.................................................. 339
Georgia Tech Research Institute ............................. 421
ITT  ...................................................................... 127
Keragis ................................................................. 202
KMIC Technology ................................................... 483
KOR Electronics ..................................................... 140
L-3 ....................................................................... 215
Lockheed Martin ................................................... 320
Logus Microwave ................................................... 304
LS telcom.............................................................. 450
Marine Corps Logistics Command ............................ 436
Maxtek ................................................................. 240
MC Countermeasures .............................................. 373

MegaPhase ............................................................ 472
Mercury Computer ................................................. 501
Micro Systems Inc.  ............................................... 208
Micro-Coax ........................................................... 603
Micronetics, Inc. ................................................... 156
Microsemi Corporation ........................................... 160
MITEQ .................................................................. 132
National Instruments, Inc. ..................................... 227
NAVAIR Test & Evaluation: NAVAIR IBST .................. 200
NAVAIR Test & Evaluation: NAVAIR Ranges .............. 201        
Northrop Grumman ............................................... 307
Overlook Systems Technologies Inc ......................... 308
PA&E .................................................................... 333
Parker Aerospace (SprayCool) ................................. 362
Protium Technologies, Inc. ..................................... 340
Raytheon .............................................................. 413
RFHIC USA ............................................................ 440
Rockwell Collins .................................................... 203
Rohde & Schwarz ................................................... 107
Saab ..................................................................... 431
Scientifi c Research Corporation .............................. 350
Selex Galileo ......................................................... 385
Sierra Nevada Corporation ...................................... 452
Signami ................................................................ 498
Spectrum Microwave ............................................. 496
SRC/SRCTec ........................................................... 475
Symetrics  Industries ............................................ 437
Systematic ............................................................ 707
TCI International, Inc. ........................................... 448
TECOM .................................................................. 303
TEK Microsystems, Inc. .......................................... 497
Tektronix, Inc. ...................................................... 700
Teledyne Technologies ........................................... 466
Terma A/S ............................................................ 425
Thales Components Corporation .............................. 155
Times Microwave Systems ...................................... 358
TMD Technologies LTD ........................................... 301
TriaSys Technologies Corp. ..................................... 321
Ultra Electronics Telemus ....................................... 133
URS ...................................................................... 600
ViaSat, Inc. ........................................................... 323
Wideband ............................................................. 337
X-Com Systems ...................................................... 702
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DRS Everest Technology
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