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Electronic Warfare (EW) threat environments are constantly changing. Northrop Grumman has  

developed a system that instills confidence in the warfighter before the battlefield is even seen. 

We’ve created a reliable, high-quality, realistic IR/EO training solution. Our system provides the very 

best in open-air range and battlefield simulated conditions, so pilots can train for real-world threats  

in the most realistic environment possible. With realistic training, victory is that much closer. 
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KOR Electronics places its customers ahead of the technology curve through 

innovative research on the next generation of Electronic Warfare. Contact 

KOR Electronics to learn more about the latest Digital RF Memories for Electronic 

Attack, Radar Environment Simulators, and Electronic Warfare Simulators. 

KOR Electronics places its customers ahead of the technology curve through 

innovative research on the next generation of Electronic Warfare. Contact 

KOR Electronics to learn more about the latest Digital RF Memories for Electronic 

Attack, Radar Environment Simulators, and Electronic Warfare Simulators. 
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Leaders in defense training, AAI and its team 
of EW experts are designing the most cost-effective
and advanced next-generation aircraft survivability
equipment trainer. The team’s MAST will enable 
aircrews to develop defensive skills against surface-
to-air missile threats and build confidence in combat
environments.

The team is already operating MAST successfully,
combining an economical COTS-based architecture
with established technologies. The trainer consistently
delivers precise stimulation of missile warning systems,
replicates the visual effects of SAM missiles, and 
provides comprehensive after-action video for 
continuing skills development.

AAI, a premier producer and integrator of EW test and training systems, is
partnered with ESL Defence and Inter-Coastal Electronics (ICE). ESL is recognized
for world-class EO/IR simulation capabilities. ICE is a top designer of networked
telemetry and data acquisition equipment that interface with the Multiple Integrated
Laser Engagement System, Air-Ground Engagement System, and Tactical
Engagement System.

To learn more, e-mail us at EO_IR@aaicorp.com.

aaicorp.com
Innovation That Works is a registered trademark of AAI Corporation.

MAN-PORTABLE AIRCRAFT SURVIVABILITY 
EQUIPMENT SYSTEM TRAINER (MAST)

After-action review.

TRAINING EXPERTS DELIVER
WINNING SOLUTION.
TRAINING EXPERTS DELIVER
WINNING SOLUTION.
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t h e  v i e w
f rom here

A MAJOR 
ACHIEVEMENT

 I
n late January, the US Army formally established an EW career field for its of-
ficers, warrant officers and enlisted personnel. Over the coming months and 
years, it will build a community of nearly 1,600 dedicated EW personnel who can 
work in the EW discipline throughout their service careers. Eventually, the total 
may grow well beyond 1,600.

Just getting to this point is a remarkable achievement for the Army. Back 
in early 2006, when the Army began to move in this direction, I heard from several 
skeptics inside and outside the Washington, DC, beltway who did not think the Army 
would see this plan through. Some of them dismissed the Army’s renewed interest 
in EW as a politically calibrated response to the growing number of losses from IEDs 
in Iraq and Afghanistan. But, in this case, the skeptics were proven wrong, as the 
Army demonstrated that its EW initiative was far more serious than mere political 
window dressing. The entire Army obviously has learned some tough and enduring 
lessons in Iraq and Afghanistan. The enemy has spent thousands to the Army’s bil-
lions and has used RF-controlled IEDs and Vietnam-era shoulder-launched MANPADS 
to attack lines of communication and supply on the ground and in the air. Current 
and future adversaries (large and small) will continue to challenge the Army’s ability 
to achieve spectrum control in future operations. And without spectrum control, the 
Army knows it cannot perform its mission.

I should note that Army EW obviously is not a blank slate. Throughout the Cold 
War and up through the Global War on Terror, the Army has always nurtured EW ex-
pertise in the aviation and intelligence communities. That said, I am very interested 
to see how Army EW takes shape and what changes will occur from the future influx 
of EW thinking across the service. Which Army commands will stand up EW offices? 
Will there eventually be a program executive office just for EW? Will TACOM take a 
fresh look at integrated multispectral EW suites for its ground vehicles now that IED 
jammers have proved their value in combat? 

Another interesting question is, How will Army EW evolve in the joint world? In 
fact, when you consider the history of Joint CREW Composite Squadron – One (JCCS-
1), it is fair to say that some aspects of Army EW have evolved from within the joint 
world. The Army has learned and will continue to learn a lot about EW from the 
other services. What is important to keep in mind, however, is that Army EW is not 
Air Force EW or Navy EW. It has a lot in common with Marine Corps EW, but the two 
are not the same, either. Generally speaking, the Army’s EW target set is different 
from that of the other services. The Army is very focused on attacking an adversary’s 
command and control networks, and I think this fact will drive a lot of synergy be-
tween EW and cyber in Army operations. Additionally, the Army’s core focus is at the 
brigade level. I think this will dictate a lot of the thinking in terms of how Army EW 
evolves and how it is integrated within the service. 

I would like to wrap this up by heaping some kudos on the people, like COL Laurie 
Buckhout and LTC Chip Bircher, whose leadership and vision have helped to open a 
new chapter for Army EW. Well done!

 – John Knowles
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MARCH

HPM Weapons Conference
March 3-5
Albuquerque, NM
www.deps.org

Avalon 2009
March 10-15
Geelong, Victoria, Australia
www.airshow.net.au/avalon2009

34th Dixie Crow Symposium
March 22-26
Warner Robins, GA
www.dixiecrow.org

APRIL

Directed Energy Systems Symposium
April 6-10
Monterey, CA
www.deps.org

Emerging EW Technologies Conference
April 14-16
Atlanta, GA
www.myaoc.org

Latin America Aero & Defence 
(LAAD) 09
April 14-17
Riocentro, Rio de Janeiro, Brazil
www.laadexpo.com

FiestaCrow 2009
April 19-23
San Antonio, TX
www.bmcaoc.org

InfowarCon 2009
April 23-24
Washington, DC
www.infowarcon.com

MAY

AAAA Annual Convention
May 3-6
Nashville, TN
www.quad-a.org

Navy League Sea-Air-Space Exposition
May 4-6
National Harbor, MD
www.seaairspace.org

C4ISR Symposium
May 5-7
San Diego, CA
www.afcea.org

2nd Annual EW Gaps and
Capabilities Conference
May 5-7
Crane, IN
www.myaoc.org

Joint Warfi ghting Conference 
and Exposition
May 12-14
Virginia Beach, VA
www.afcea.org

AOC/Shephard EW 2009
May 13-15
London, UK
www.shephard.co.uk

JUNE

NSA SIGINT Development Conference
June 3-4
Ft. Meade, MD
www.fbcinc.com

36th Annual EW Symposium
June 9-11
NAS Whidbey Island, WA
Clearance: Secret/US only
www.whidbeycrows.org

Paris Air Show
June 15-21
Le Bourget, France
www.paris-air-show.com

55th MSS Tri-Service 
Radar Symposium
June 22-26
Boulder, CO
www.gatech.edu

AOC Kittyhawk Week
June 23-25
Dayton, OH
Clearance: Secret/US only
www.kittyhawkaoc.org   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

For more information on AOC 
conferences, visit www.crows.org.

TOUGH DSP  SOLUT IONS FOR

w w w . c w c e m b e d d e d . c o m

s a l e s @ c w c e m b e d d e d . c o m

R U G G E D  E N V I R O N M E N T S

CHAMP-FX2
6U VPX Digital Signal Processor with 
dual Xilinx Virtex-5 FPGAs and a 
Freescale MPC8641D

DSP & FPGA PROCESSING...

Today’s critical missions demand tough solutions built to 

survive the   harshest environments. Today’s warfighters rely 

on rugged deployed sensor platforms with sophisticated 

signal and image processing for vital real-time information.   

Curtiss-Wright’s CHAMP-FX2 and XMC-FPGA05D provide 

system integrators with unprecedented DSP power and 

performance. The CHAMP-FX2 harnesses the computing 

power of two user programmable Xilinx® Virtex-5® FPGAs 

and a general-purpose  Freescale MPC8641D processor 

with a flexible XMC site. The new XMC-FPGA05D 

provides versatile Virtex-5 FPGA processing and I/O 

platform in XMC/PMC.  Together with Curtiss-Wright’s 

SBCs, these products form the building blocks for VPX 

system.

Photo courtesy of Lockheed Martin

XMC-FPGA05D
Adaptable I/O PMC/XMC with a 
Xilinx Virtex-5 FPGA



TECHNOLOGIES: Large AEW Antennas | Integrated Systems | Electronically Scanned Arrays | 
Broadband Antenna Elements | Conformal and Low RCS Antennas | Radomes | Rotary Couplers

APPLICATIONS: Airborne Early Warning | Tactical Electronic Warfare | Network-Centric Warfare | 
Communications, Navigation and Identifi cation (CNI) | Precision-Guided Weapons

ENVIRONMENTS: Air, Sea, Land | High-Power Active and Passive from .2 GHz to 100 GHz

For more information, call us at 1.866.900.7270 or visit us online at www.L-3com.com/randtron.

SPECIALIZED PRODUCTS  >  C3ISR  >  GOVERNMENT SERVICES  >  AM&M

Randtron Antenna Systems
L-3com.com

RUGGED. ADVANCED. HIGH-PERFORMING.  

ANTENNA SYSTEMS FOR EVERY MISSION.

L-3 Randtron delivers a full range of antenna technologies for the 

most demanding applications and environments.
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MARCH

RF Directed Energy Effects
March 2
Albuquerque, NM
www.deps.org 

EW – Communications
March 9-11
Shrivenham, Swindon, UK
www.cranfi eld.ac.uk

Modeling & Simulation 
of RF EW Systems
March 24-27
Atlanta, GA
www.pe.gatech.edu

Radar ESM
March 30-31
Shrivenham, Swindon, UK
www.cranfi eld.ac.uk

Radar EW
March 30-April 3
Shrivenham, Swindon, UK
www.cranfi eld.ac.uk

High-Energy Laser Weapons Systems 
Short Course (on-line)
March 30-May 17
www.deps.org

APRIL

Radar Countermeasures
April 1-3
Shrivenham, Swindon, UK
www.cranfi eld.ac.uk

Directed Energy 101
April 6
Monterey, CA
www.deps.org

Laser-Induced Sensor Effects
April 6
Monterey, CA
Clearance: Secret
www.deps.org

Directed IR Countermeasures: 
Technology, Modeling and Testing
April 21-23
Atlanta, GA
www.pe.gatech.edu

Basic RF EW Concepts
April 21-24
Atlanta, GA
www.pe.gatech.edu

Surprise, Deception, Warning, 
and War Course
April 22
National Harbor, MD 
www.myaoc.org

Intermediate Penetration 
Testing Course
April 22
National Harbor, MD
www.myaoc.org

Psychological Operations Course
April 22
National Harbor, MD
www.myaoc.org

Directed Energy Weapons Course
April 22
National Harbor, MD
www.myaoc.org

Aircraft Combat Survivability 
Short Course
April 28 – May 1
Monterey, CA
Clearance: Secret/US Only
www.bahdayton.com/surviac/shortcourse/

MAY

IR Countermeasures
May 12-15
Atlanta, GA
www.pe.gatech.edu

JUNE

Basic RF EW Concepts
June 9-12
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

For more information about AOC courses 

or to register, visit www.crows.org.



www.Herley-MSI.com
RFSimulation@Herley.com
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 BECOMING 
A SMART 
EW CUSTOMER

m e s s a g e
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T
his month, I would like to delve into a topic that is near and dear to me, 
and one that I have engaged in for the past 25 years of my career in EW: 
the complexity of buying (and selling) EW systems and capabilities on the 
international market. To say the least, I have enjoyed an interesting ca-
reer working in the world of Foreign Military Sales (FMS) programs of the 
US Defense Department and direct commercials sale (DCS) programs of US 

industry. I also have participated in my share of EW systems exports and I have seen 
different governments employ many strategies in their quest to understand and man-
age EW acquisitions in an increasingly complex export arena.

A savvy customer understands his specific EW technical and operational require-
ments, is knowledgeable about current and emerging EW technologies and capabili-
ties and understands the intricate supply “tail” required to support these systems 
over the long-term. On the other hand, customers who do not fully comprehend these 
issues risk being disappointed to some degree with their acquisition.

EW technology has changed substantially over the past decade, and it will con-
tinue to develop rapidly for years to come. The pace of evolving EW technology poses 
a significant challenge for all EW professionals who must endeavor to stay current 
on the latest radar warning receivers (RWRs), radio frequency (RF) jammers, missile 
warners, laser warners, directed infrared countermeasures (DIRCM) systems, flares, 
etc. It can be especially daunting for customer nations that are entering the global 
EW market for the first time. They must develop and sustain a knowledgeable corps 
of EW experts who need to understand and navigate the bureaucracies that manage 
defense exports in various supplier nations.

The role in selecting and acquiring EW systems, however, is only the first step 
in the process. It is quickly followed by managing the support process, training EW 
users and maintainers and planning and managing sustainment of the EW systems 
throughout their lifecycle. One might say (and I would agree) that “acquiring” the EW 
system is the easy part in an overall EW program.

My point here is that it takes a knowledgeable military customer to buy sophis-
ticated EW systems that will meet defined operational requirements. Precious EW 
knowledge is not gained overnight, nor is it acquired in isolation. However, there is 
a vast pool of EW knowledge that can be learned for very little money, time and com-
mitment. The process for gaining this advanced level of understanding could begin 
with a membership in this international association. Those interested in EW instantly 
will be connected with the global EW community and be given the opportunity to 
learn their trade alongside other EW professionals. The AOC stands ready to educate 
future EW experts and provide valuable knowledge that could go a long way in guar-
anteeing successes in the intricate world of EW systems’ acquisition, management 
and sustainment.

– Kermit Quick
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ITT Electronic Systems – Test & Support Systems

fp
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Premium Position
Page 7 if available

When lives are on the line test equipment from ITT is on the ground. Before crews 
ever take to the air, ITT Test & Support Systems rigorously verify all electronic warfare 
systems are fully operational.  For over twenty years we’ve been safeguarding the 
self-protection equipment onboard strategic, tactical, and special operations aircraft, 
so warfighters return home safely. Learn how at: www.es.itt.com.

A successful mission in the sky starts with 
reliable test equipment on the ground.

Communications • Sensing & Survei l lance • Space • Advanced Engineering & Integrated Services

ITT, the Engineered Blocks, and “ENGINEERED FOR LIFE” are registered trademarks of ITT Manufacturing Enterprises, Inc., and are used under license.  Copyright 2009, ITT Corporation.



362896
Times Microwave Systems
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Premium Position

www.timesmicrowave.com

World Headquarters: 358 Hall Avenue, Wallingford, CT 06492 • Tel: 203-949-8400, 1-800-867-2629 Fax: 203-949-8423
International Sales: 4 School Brae, Dysart, Kirkcaldy, Fife, Scotland KY1 2XB UK • Tel: +44(0)1592655428 Fax: +44(0)1592653162
China Sales: 16F, United Plaza, 1468 West Nanjing Road, Shanghai, China 200040 • Tel: 86-21-32224506 Fax: 86-21-62898980

Mission Critical
PERFORMANCE

SiO2 (Silicon Dioxide) Cable Assemblies
• Exceptional Phase Stability
• Temperature: -273°C to +600°C
• Hermetically Sealed to 10E-9
• Resistance to Harsh/Extreme
Environments

Blind Mate Antenna Solutions
• Convert Antennas to Blind Mate
• Improve Reliability, Maintainability
and Serviceability

• Simplify Mission Equipment
Role Changes

• Reduce Loss, Eliminate Cable Loop

PhaseTrack™ for Critical Phase Applications
• Superior Electrical Phase Stability (vs LD PTFE)
• <1.5 ppm/°C
• TF4 Dielectric Technology (no PTFE “Knee”)
• Ruggedization Options Available

Vehicle Mounted/Deployed Antenna
Feeder Cables
• Excellent Long-Term Electrical
Performance

• Resists Harsh Treatment and
Environments

• NBC Compliant Ruggedization Options
• Suited to COMM, COMMINT, IED, More

Military Low Smoke Cables
• Ideal for Shipboard, Vehicle,
Manned Area Use

• Low Loss, Light Weight,
Superior RF Shielding

• Fire Retardant (non-halogen),
Flexible

• MIL-DTL-17H Qualified

EW System Interconnects from TIMES MICROWAVE SYSTEMS

Integrated Device Assemblies
• Flat, Equalized, Filtered,
Attenuated, Amplified

• Platform-Independent System Design
• Dramatically Boosts System Performance
• Broadband Performance

MilTech™ Microwave Transmission Lines
• Flexible, Hermetically Sealed Cables
• Low Loss to 20 dB/100 ft. at 18 GHz
• Replaceable Standard and
Self-Locking Connectors

• Aircraft Qualified Worldwide

Multi-Port Interconnects
• 38999 size 8, 12; M8; P8; MMP Contacts
• Blind-Mating, ARINC, Rack & Panel, Custom Shells
• Easy Insertion/Removal, Field Replaceable Contacts
• Rugged, Sealed, Extreme Environment Qualified
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t h e  m o n i t o r
news

JAMMER’S EARLY 
DEVELOPMENT IN HIGH GEAR

An Analysis of Alternatives (AoA), 
a mandatory step in the Department of 
Defense (DOD) acquisition process, is 
well underway for the US Navy’s Next-
Generation Jammer (NGJ) program. The 
program aims to provide a replacement 
for the ALQ-99 Tactical Jamming System 
employed by the Navy’s venerable EA-6B 
Prowlers and set to transition to new EA-
18G Growlers that will replace them. The 
service first fielded the ALQ-99 in 1971 
and has upgraded most of its components 
and subsystems several times over the 
ensuing decades. The NGJ is slated to be-
come operational in 2018 and provide a 
significant enhancement to the EA-18G’s 
jamming capabilities at a reduced opera-
tions and sustainment cost. The program 
is managed by the EA-6B/Airborne Elec-

tronic Attack (AEA) Program Office (PMA-
234) at Naval Air Systems Command (NAS 
Patuxent River, MD).

John Young, the Under Secretary of 
Defense for Acquisition, Technology and 
Logistics, approved the formal start of 
the AoA in December. The AoA, being 
conducted by a government-industry 
Integrated Product Team, will perform a 
detailed evaluation of options to meet 
the NGJ requirements, including upgrad-
ing the existing ALQ-99 jamming pods 
rather than developing an entirely new 
replacement for them. Completion of the 
AoA in FY2010 will lead to a Milestone 
A decision for the program to enter the 
Technology Development phase. This 
phase will see the award of multiple 24- 
to 30-month contracts to demonstrate 
mature NGJ technologies in system-
level prototypes. A Milestone B decision 

to enter an Engineering and Manufac-
turing Development phase with a single 
contractor would follow in FY2013.

Ray Coutley, the leader of the AoA 
government team, said in a statement, 
“The NGJ AoA will evaluate alternative 
systems in various warfare scenarios, 
based on expected threats, concept of 
operations and cost/capability trade-
offs. Our goal is to give decision-makers 
the best information available, based on 
quantifiable data.” Industry AoA team 
members include representatives from 
the companies Dynamic Analytics and 
Test (Arlington, VA) and Systems Per-
formance and Analysis (SPA) in Alexan-
dria, VA, and from the Johns Hopkins 
University Applied Physics Laboratory 
in Laurel, MD. The AoA reports to an Ex-
ecutive Steering Committee, co-chaired 
by RADM Joseph Aucoin, the Deputy Di-
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JATAS BIDS DUE THIS MONTH

Book online at

www.shephard.co.uk/events

(EARLY BIRD RATE AVAILABLE)

Official Media Official Online
Media Partner

Member of Media PartnerSupporting Media

2009

SHEPHARD

SHEPHARD
To book your delegate place, for partnership and exhibition opportunities, please contact: 

Ana Stratton on +44 (0)1753 727008 or email ams@shephard.co.uk

Conference and Exhibition
(covering air, land and sea)  

14-15 May 2009
Novotel London West, London

Keynote Address:
Andrew Brookes, 
Senior Analyst, International Institute of Strategic Studies, UK 

Opening Address:
Air Commodore Sean Bell, 
Director Equipment Capability (Theatre Airspace), UK

rector for Air Warfare on the Navy staff; 
and Thomas Laux, Deputy Assistant Sec-
retary of the Navy for Air Warfare.

On January 15, NAVAIR released a 
request for information soliciting in-

dustry technical input to the AoA in 
the form of potential system concepts 
relevant to one of the following AoA al-
ternatives: incremental modernization 
of the ALQ-99, starting with the oldest 

or most critical bands (such as Bands 4 
and 5/6); fielding of a new jamming sys-
tem with subsystems and components at 
a Technology Readiness Level (TRL) of 5 
or 6 and incorporating commercial off-

t h e  m o n i t o r  |  n e w s

Later this month, US Navy officials are expected to begin 
reviewing industry proposals to develop a new missile warn-
ing system for Navy and Marine Corps rotary wing aircraft. 

Bids for the Joint Aircraft Threat Awareness System (JA-
TAS) program are due March 13, and at least three offers are 
anticipated. Northrop Grumman’s Defensive Systems Divi-
sion (Rolling Meadows, IL), which already is delivering mis-
sile warning systems to the Navy and Marine Corps under 
the Department of the Navy Large Aircraft Infrared Coun-
termeasures (DoN LAIRCM) program, is responding to the re-
quest for proposals (RFP). Another bid will be submitted by 
Alliant Techsystems Mission Systems (Woodland Hills, CA) 
and BAE Systems IE&S (Nashua, NH), known collectively as 
Team Argus. The third and final proposal will be submitted 
by Lockheed Martin Missiles and Fire Control (Orlando, FL). 
After initially showing some interest in the program, Ray-
theon and ITT each have decided not to submit proposals. 

The Naval Air Systems Command’s Advanced Tactical Air-
craft Protection Systems (ATAPS) program office (PMA-272) 

is managing the JATAS program. After reviewing the bids, it 
plans to award a pair of technology demonstration contracts 
later this year.

Release of the JATAS RFP was delayed for several months 
while the services and John Young, the Under Secretary of 
Defense for Acquisition, Technology and Logistics, formed 
an aircraft survivability equipment (ASE) joint analysis 
team (JAT) to help establish a plan to modernize the infra-
red countermeasures (IRCM) capabilities across the Depart-
ment of Defense’s (DOD) fixed- and rotary-wing fleets. One 
of the indirect outcomes of the ASE JAT is a draft acquisi-
tion decision memorandum (ADM) currently in the approval 
cycle that outlines how the Army and the Navy would divide 
responsibility for future IRCM development. Under this new 
plan, the Navy would have responsibility for rotary-wing 
missile warning development programs and the Army will 
retain similar authority for directed infrared countermea-
sures (DIRCM) programs. The DOD is expected to formally 
approve this ADM in the coming months. – J. Knowles
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the-shelf technology; or exploration of 
the costs and benefits of a new jamming 
system based on a lower TRL that ini-
tially can address the core requirement 
currently filled by the ALQ-99.

The solicitation number is AIR410-
NGJ-RFI. The technical point of contact 
is Tom Dalheim, the NGJ AoA Technical 
IPT Leader at the Naval Surface Weap-
on Center-Crane Division (Crane, IN), 
at (812) 854-4886, e-mail thomas.dal-
heim@navy.mil.

Under Secretary Young made a favor-
able Material Development Decision – the 
first step in the new DOD acquisition 
process allowing early development work 
– late last fall. He directed the Navy to 
accelerate and fund NGJ technology mat-
uration efforts. This led to the award last 
month of six-month, $5.5 to $6 million 
trade study contracts to four companies 
– BAE Systems (Nashua, NH), ITT (Clif-
ton, NJ), Northrop Grumman (Bethpage, 
NY) and Raytheon (Goleta, CA) – for “re-
search support in developing innovative 
concept solutions at the system level 
that address NGJ requirements.”

The contracts were solicited under 
a Broad Agency Announcement (BAA). 
As the BAA stated, “PMA-234 is seek-
ing industry engagement to develop 
innovative ways to perform tactical 
jamming within the context of current 
and future threats using the EA-18G as 
its target platform for technology matu-
ration. From a system-level perspective, 
the goal of this BAA is to investigate the 
effectiveness of alternative solutions for 
the NGJ system, select and define a so-
lution, define its subsystems, allocate 
requirements, identify any needed tech-
nology developments and establish ini-
tial project planning documentation.”

The NGJ program will benefit from 
other ongoing technology maturation 
programs. The Office of Naval Research 
(ONR), under its five-year Next-Genera-
tion AEA (NGAEA) Enabling Capability 
project in support of the NGJ program, 
awarded 10 companies initial one-year 
Phase 0 study contracts in November 
2007 to identify the critical NGJ tech-
nologies requiring further develop-
ment. The remaining four years of the 
NGAEA project will develop component 
technologies that can be integrated 
into NGJ subsystem designs and provide 
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improved performance or reduced cost, 
size, weight and power consumption.

“Next-Generation Jammer is the most 
important AEA effort since the initial 
deployment of the EA-6B and ALQ-99,” 
said CDR John Springett, EA-6B/EA-18G 
requirements officer on the Navy staff, 
in a statement. “Although we have con-
tinually upgraded the Prowler, we now 
have the opportunity to take advantage 
of current and emergent technologies 
to greatly enhance our electronic at-
tack capability and achieve spectrum 

dominance to protect our aircraft, ships 
and soldiers, airmen and Marines on the 
ground.” – G. Goodman

FLEDGLING B-52 JAMMER 
DEVELOPMENT CANCELED

The US Air Force revealed in recent 
weeks that its leadership had decided 
not to pursue a stand-off jamming ca-
pability using the B-52 platform, bring-
ing an end to the service’s prospective 
B-52 Core Component Jammer (CCJ) de-
velopment program. The concept called 

for the use of two large 40-foot un-
derwing pods on the B-52H bomber to 
house high-power, low- and mid-band 
transmitting arrays and advanced excit-
ers. The Air Force Research Laboratory 
(AFRL) at Wright-Patterson AFB, OH, had 
kick-started the program last June by 
awarding a number of three-year B-52 
CCJ technology maturation contracts. 
If these efforts had met their goals, 
AFRL planned a two-year follow-on ef-
fort in 2011 to 2012 to build the arrays 
and exciters and demonstrate them in 
flight tests to assess the potential util-
ity of the B-52 CCJ. The Air Force now 
has zeroed funding for the B-52 CCJ in 
its spending plans, and any technology 
maturation work related specifically to 
the B-52 CCJ will not be funded beyond 
the current fiscal year.

The decision leaves a stand-off jam-
ming void for the Air Force. Beginning 
later this year, the Navy plans to retire 
all of its EA-6B Prowler jamming air-
craft, which also have supported pen-
etration of defended airspace by Air 
Force fighters and bombers, and to re-
place them by the end of 2012 only with 
enough new EA-18G Growlers for Navy 
fleet missions. 

The Air Force is counting on a jam-
ming variant of its expendable, cruise 
missile-like Miniature Air-Launched De-
coy, called MALD-J, to help fill the void 
by providing “stand-in” low-power jam-
ming in proximity to enemy air defense 
radars. It is slated for initial fielding in 
2012. The basic MALD entered low-rate 
initial production by Raytheon Missile 
Systems (Tucson, AZ) last June. The Air 
Force awarded Raytheon a two-year $80 
million risk-reduction contract in April 
2008 for MALD-J. This past January, the 
Air Force awarded the company a con-
tract modification to study increasing 
the radiated power of MALD-J’s jamming 
payload and adding a data link to the 
decoy. With more power, MALD-J could 
stand off a little farther from air defens-
es and thus jam a larger target set.

Another platform that will help fill 
the void in some scenarios is the Air 
Force’s turboprop EC-130H Compass Call 
communications-jamming aircraft, to 
which a radar jamming capability is be-
ing added. The aircraft are being modi-
fied to carry two high-power Special 

t h e  m o n i t o r  |  n e w s

Whenever legacy systems are upgraded, whether
to address new threats or to benefit from improved
technology, you can count on CTT’s twenty-five years of
experience in microwave amplification and subsystem
integration.

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

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

• Multi-Band Communications
• Simulators
• Line Test Equipment
• EW: ECM, ECCM & ESM
• Jammers: Radar & IEDs
• Radar Systems
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a strong commitment to serve the defense electronics
market with a simple goal: quality, performance,
reliability, service and on-time delivery of our
products.
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Infusing new technology
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Microwave Technology Leadership
❖ Low-Noise Amplifiers

• NEW Compact Low-Noise
• 0.5–20 GHz
• Broadband 0.2–20 GHz
• Broadband 17–40 GHz
• Narrowband Up to 18 GHz

❖ Custom Engineered Options
❖ Hi-Reliability Capability
❖ Power Amplifiers

• NEW GaN Broadband
• Broadband 0.2–100W
• Narrowband Up to 100W
• Rack-Mount 0.5–40 GHz

❖ Special Purpose Amplifiers
• Equalizer Amplifiers
• Frequency Doubler/Triplers
• Limiting Amplifiers
• Temperature Compensated

❖ Subsystems
❖ Contract Manufacturing

USA-based thin-film
microwave production
facility

Visit the CTT Booth andWin a Wild Weasel Model!

Dixie Crow Symposium
March22-26
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Emitter Array (SPEAR) pods, built by BAE Systems, on outboard 
wing stations. – G. Goodman

RFP FOR INTEGRATED TOPSIDE DEVELOPMENT 
RELEASED

The Office of Naval Research (ONR) released a request for 
proposals (RFP) in January for its Integrated Topside (InTop) 
technology project, one of the research efforts under the Na-
vy’s Innovative Naval Prototype program. Responses were due 
March 2, and multiple five-year indefinite delivery-indefinite 
quantity (ID/IQ) task order contracts will be awarded June 2. 

ONR aims to reduce the number of topside apertures pres-
ent on Navy ships through the use of integrated, multifunction, 
multi-beam arrays. As stated in the solicitation notice, “The In-
Top Program is to address the current condition where US Navy 
surface combatants are increasingly employing large numbers of 
federated radio-frequency (RF) apertures to perform electronic 
warfare, communication and radar functions; each function (and 
hence system) historically has its own aperture, electronics, op-
erator and logistics/maintenance tail. This classic stand-alone 
RF systems approach results in electromagnetic interference/
compatibility problems that degrade system performance and 
increase lifecycle cost of the ship. Ship RF signature and ra-
dar cross section are also difficult to reduce when restricted to 
stand-alone RF aperture/antenna approaches.”

Last fall, ONR completed its Advanced Multi-function RF 
Concept (AMRFC) Test Bed proof-of-principal program, which 

t h e  m o n i t o r  |  n e w s

ONR ISSUES EW BAA
The Office of Naval Research (ONR) released a Broad 

Agency Announcement (BAA) soliciting industry propos-
als for its FY2010 EW Discovery & Invention program and 
held an Industry Day January 16. The research program’s 
aim is to invest in science and technology initiatives that 
will provide Navy and Marine Corps forces with “next-gen-
eration components and systems enabling improvements 
in threat warning systems, electronic warfare support, 
decoys and electronic attack countermeasures, as well as 
communication and navigation countermeasures.” ONR 
plans to fund one- to three-year contracts ranging from 
$100,000 to $750,000 per year beginning October 30 of 
this year.

The primary emphasis of the BAA is on technologies 
to detect and defeat imaging infrared (IR) and multi-
mode threats. Proposed efforts are to focus on developing 
technology and techniques to detect or counter advanced 
threat tracking systems, missiles and other precision-
guided munitions that employ imaging IR sensors or mul-
tiple passive or active modes of tracking and guidance 
that can operate sequentially or simultaneously during 
weapon engagement to negate the effectiveness of single-
mode countermeasures.

White papers were due last month and full proposals 
are due May 12. The point of contact at ONR is Dr. Peter 
Craig, e-mail peter.craig@navy.mil, or fax (703) 696-1331. 
– G. Goodman
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Because tomorrow’s
platforms…

Modularity, scalability, “open” designs, unerring performance,
compressed development cycles…

Today’s Tier 1s face extremely complex microwave system design and
manufacturing challenges. That’s where today’s Anaren comes in. 

Our specialty is solving the most daunting RF and microwave
problems with multilayer, multifunction solutions that are
innovative, on-spec, and surprisingly elegant in design. 
Capabilities include:

> Turnkey design, manufacturing, and testing of complex, 
high-density IMAs

> Ingenious and agile design approaches using softboard and
ceramics, including LTCC

> Expertise across all platforms, including beamformers, switch matrices, and radar feed networks 
for space – as well as RF integrated backplanes, active power amplifier technology, high-power
switching, and receiver front-ends for terrestrial, maritime, and air platforms 

> Plus, next-gen models of DFD, DRFM, and 
receiver solutions attuned to today’s 
EW challenges and threats

Call or email spaceanddefense@anaren.com 
to learn more and arrange a senior-level 
capabilities presentation. 800-411-6596  >  www.anaren.com 

Demand tomorrow’s 
microwave expertise.

developed and demonstrated technol-
ogy for EW, radar and RF communica-
tions functions to share receive and 
transmit antenna arrays and integrate 
with a common resource allocation man-
ager. AMRFC and subsequently a Multi-
Function Electronic Warfare (MFEW) 
advanced development model (ADM) 
were installed and tested at the Naval 
Research Laboratory’s Chesapeake Bay 
Detachment (MD) site.

Under the InTop ID/IQ awards, con-
tractors will receive task orders to in-

vestigate and adapt new technologies 
supporting affordable multifunction 
capabilities and will build ADMs to test 
and demonstrate the new capabilities. 
The RFP included six sample task orders; 
bidders must articulate their capabili-
ties for addressing one or more of them. 
The first of these is a Surface Ship EW/
Communication System study, which 
will be the initial task order that ONR 
plans to award under the ID/IQ con-
tracts. It calls for identifying issues 
associated with developing a combined 

surface ship EW/communication system 
that would provide both an electronic 
attack capability and line-of-sight com-
munications (via the Tactical Common 
Data Link) and could be integrated 
with the electronic support system on 
new and existing Navy surface ships. It 
would operate from the H through K EW 
frequency bands.

The InTop solicitation number is 
N00014-09-R-0002, and the ONR point of 
contact is Lynn Christian at (703) 696-
1575, e-mail lynn.christian@navy.mil. 
– G. Goodman

t h e  m o n i t o r  |  n e w s

GROWLER MAINTENANCE 
TRAINER

Boeing (St. Louis, MO) revealed 
that it had delivered the first 
maintenance trainer for its new US 
Navy EA-18G Growler jamming air-
craft to the Navy’s Whidbey Island 
Naval Air Station, WA, November 
21, two weeks ahead of schedule. 
Boeing delivered the first EA-18G 
fleet aircraft and first aircrew 
trainer to Whidbey last June. 
The maintenance trainer is a set 
of three devices. Two of them are 
mockups of aircraft hardware, one 
representing the gun bay and pal-
let and the other a wingtip pod. 
The mockups are used to train 
maintenance crews in installation 
and removal procedures.

The third device in the set, the 
Visual Environment Maintenance 
Trainer, consists of a fully replicated 
cockpit, an instructor/operator sta-
tion and two touch-screen displays 
that provide graphical representa-
tions of the aircraft and support 
equipment. The student interacts 
with the trainer via the cockpit and 
displays to test and troubleshoot. 
The trainer simulates a variety of 
maintenance situations and pro-
vides realistic feedback to students’ 
actions. The Navy plans to retire its 
aircraft carrier-based EA-6B Prowl-
er jamming aircraft and buy 88 
Growlers to replace them, enough 
to outfit 10 five-aircraft squadrons. 
The EA-18G is on track to achieve 
an Initial Operational Capability in 
September. – G. Goodman





ATK and BAE Systems are world leaders in delivering Aircraft Survivability solutions, with thousands of systems
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NORTHROP GRUMMAN 
EMPLOYEES 
DIE IN PLANE CRASH

Four employees of Northrop Grum-
man Amherst Systems (Buffalo, NY) died 
tragically February 12 when the aircraft 
they were traveling in crashed as it ap-
proached the airport near Buffalo. The 
four coworkers were flying home from 
Newark airport after a one-day business 
trip. The victims were Steve Johnson, 
Jerome “Jerry” Krasuski, Darren Tolsma 
and Ernest “Ernie” West, according to 
friends and media reports. 

Steve Johnson, 52, was a program 
manager who joined Northrop Grumman 
several years ago after a long career at 
CALSPAN Corp. Jerry Krasuski, 53, was a 
program manager at Northrop Grumman, 
where he had worked for more than 20 
years. Darren Tolsma, 45, was an engi-
neer at the company for nearly 25 years. 
Ernie West, 54, was the deputy direc-
tor for business development. He joined 
Northrop Grumman several years ago 
after 22 years at Sierra Research Corp. 
West, who traveled around the world and 
was known to many in the EW commu-
nity, was president of the AOC’s Niagara 
Frontier Chapter in 2003 and 2004. 

Northrop Grumman said in a state-
ment, “All of us at Northrop Grumman 
are deeply saddened to learn of this trag-
edy and the loss of our four colleagues 
and we extend our heartfelt sympathy 
to the families during this most diffi-
cult time.” 

At a meeting last month, the AOC 
Niagara Frontier Chapter named its four 
scholarships in memory of Johnson, 
Krasuski, Tolsma and West. Donations 
to the scholarship fund can be sent in 
any of their names to the Association 
of Old Crows, Niagara Frontier Chapter, 
PO Box 1493, Amherst, NY 14226-7493. 
– J. Knowles

Clarification: The article, “USMC Heli-
copters Outfitted with DIRCM,” on Page 
15 of the February 2009 JED issue was 
accompanied by a photo of a directed in-
frared countermeasures (DIRCM) system 
installed on a Dutch AH-64 Apache in 
the Apache Modular Survivability Equip-
ment (AMASE) configuration. The photo 
was intended to highlight the DIRCM 
system and was not meant to represent 

the specific DIRCM installation on the 
CH-53E or CH-46E platforms. JED regrets 
any confusion this may have caused.

Correction: The article, “Morocco Selects 
F-16 EW Suite” (JED, January 2009, Page 
24), erroneously identified a subsystem 
of the Advanced Countermeasures Elec-
tronic System (ACES) sold to the gov-
ernment of Morocco. Morocco bought 
an ACES comprising the ALR-93 radar 
warning receiver (rather than the ALR-
69A, which was erroneously reported 
in the article), ALQ-187(V) jammer and 

the ALE-47 countermeasures dispenser. 
In a subsequent quarterly financial re-
port, Raytheon indicated that the ACES 
contract with Morocco is valued at $127 
million. Future versions of ACES are ex-
pected to feature the ALR-69A.

IN BRIEF
Marine Corps Systems Command, 

on January 30, solicited bids for a Prod-
uct Support Integrator and Contrac-
tor Logistics Support for the service’s 
CREW (Counter Radio-Controlled Impro-
vised Explosive Device Electronic War-

t h e  m o n i t o r  |  n e w s

Partial list of Programs
Supported:

A-6E, A-10, B-52, C-130, E-2C, 
F-4, F-5, F-14, F-15, F-16, F-18,
FPS-117, Ground Radar,
Phalanx, P-3, M60A3, 
Standard Missile, T-38

Partial list of Systems
Supported:

AN/ALQ-131/153/184,
AN/ALR-56/69,
AN/APG-63/66/68,
AN/APQ109/120/153/159,
AN/APX-103,
AN/TPS-43/64/70/75,
AN/MST-TI, AN/MPQ-T1
and AN/MPS-T1

US Dynamics — Repairing and Rebuilding Mature and
Legacy Systems for Over 40 Years.

It’s a good thing we’re around.

They don’t make ‘em 
like they used to.

For a full list of our capabilities visit: www.usdynamicscorp.com

Leaders in the defense and aerospace industries know they can trust US Dynamics
to keep their mature and legacy systems operating at full functionality.  From a 
single part to a total system we have the experience, know-how and complete
resources to provide dependable, cost-effective solutions.  Call us for your next 
project and experience our experience for yourself.

425 Bayview Avenue  |  Amityville, NY 11701
Tel: 631-842-5600  |  Fax: 631-842-5247

Turn to US Dynamics for:
• Repairs and New Builds
• Reverse Engineering
• In-house environmental test facility and

extensive technical library
• RF and Microwave
• Fire Control, Electronic Warfare, 

Inertial Navigation
• Rate and Rate Integrating Gyroscopes
• Electro-mechanical Assembly
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fare) jammers. The bids are due March 
20. The solicitation said the Marine 
Corps has 10,089 Hunter and Chame-
leon CREW 2.0 systems and will tran-
sition from these to 2.1 CREW Vehicle 
Receiver Jammer (CVRJ) systems by the 
end of 2010. The solicitation number is 
M6785409R7005 and the point of con-
tact is Albert Whitley at (703) 432-3186, 
e-mail albert.whitley@usmc.mil.

✪   ✪   ✪

The US Air Force Research Laborato-
ry, Space Vehicles Directorate (Kirtland 
AFB, NM), has awarded a $6 million tech-
nology development contract to BAE Sys-
tems EI&S (Nashua, NH) for an onboard 
RF threat detection and space warning 
receiver system for low-earth orbit and 
geosynchronous earth orbit satellites. 
The program will run for three years.

✪   ✪   ✪

LaBarge, Inc. (St. Louis, MO) was 
awarded a $1.6 million contract from 
Northrop Grumman in February to con-
tinue to produce electronic equipment 
for Northrop’s AAQ-24(V) Directional In-
frared Countermeasure (DIRCM) system. 
LaBarge has worked on the program for 
nearly a decade. 

✪   ✪   ✪

ITT Electronic Systems (Clifton, NJ) 
announced February 4 that it plans to 
establish a new 15,000-square-foot de-
fense avionics repair and testing facility 
at the Crane (IN) Naval Surface Warfare 
Center. The company said it will begin 
hiring engineers, technical support 
staff and managers next month and it 
plans to begin operations at the center 
by August. The facility will provide ser-
vices related to the evaluation and com-
ponent repair of EW equipment for the 
Department of Defense (DOD).

✪   ✪   ✪

Northrop Grumman Electronic 
Systems (Linthicum Heights, MD) was 
awarded a $10.5 million contract by 
Naval Air Systems Command for spares, 
repairs, upgrades or modifications and 

engineering services in support of shop-
repairable assemblies and antenna units 
for the EA-6B Prowler aircraft’s ALQ-
218(V)1 jamming system receiver.

✪   ✪   ✪

Jacobs Engineering Group (Pasade-
na, CA) announced January 20 that it had 
received a US Navy contract to continue 
supporting the Airborne Threat Simula-
tion Organization (ATSO) at Pt. Mugu, 
CA. The contract, with a total maximum 
value of $43.8 million, consists of a one-
year base period and four one-year op-
tions and runs through December 2013. 
The company has supported the Navy in 
this work for the past 12 years. The Ja-
cobs team, which includes subcontractors 
Aegir, SA-TECH and TESSADA, is perform-
ing the task order work via the SeaPort 
Enhanced contract vehicle.

✪   ✪   ✪

NanoDynamics (Buffalo, NY) an-
nounced its receipt of a two-year, 
$733,000 Phase II Small Business Innova-
tive Research grant from the US Army to 
continue development of nanoscale ma-
terials for use in defensive obscurants. 
The grant specifically will fund second-
stage activities in the development and 
fabrication of highly conductive, high-
aspect-ratio nanomaterials for military 
infrared (IR) obscurants. With an end 
goal of producing materials with an ideal 
size and shape for use in advanced IR 
countermeasure devices, the project is 
slated to continue through 2010.

✪   ✪   ✪

Kilgore Flares Co. (Toone, TN) was 
awarded a $22.8 million contract by 
the US Army Field Support Command 
(Rock Island, IL) January 30 for 225,800 
M206 and 488,580 MJU-7A/B infrared 
countermeasure flares. Armtec Coun-
termeasures Co. (East Camden, AR), a 
division of Esterline Technologies, was 
awarded a $20 million contract by the 
Army command for 184,800 M206 and 
399,720 MJU-7A/B flares.

✪   ✪   ✪

Applied Signal Technology (AST)
(Sunnyvale, CA) said it had successfully 
completed a flight test demonstration 
of its Model 570X SIREN, a miniature 
airborne tactical signals intelligence 
(SIGINT) payload for intelligence, sur-
veillance and reconnaissance platforms. 
AST’s Intelligence and EW Division said 
ground and flight tests of the Model 
570X were conducted aboard a Piper 
Seneca airplane, as well as on a hand-
launched tactical unmanned aerial ve-
hicle (UAV), in California and Maryland 
and that excellent collection and geo-
location results were achieved in identi-
fying and locating emitters.

✪   ✪   ✪

Boeing (St. Louis, MO) said January 
26 that, in a test at the White Sands 
Missile Range, NM, in December, it had 
acquired, tracked and shot down an 
unmanned aerial vehicle (UAV) with 
a laser mounted on the US Army Hum-
vee-based Avenger air defense system 
it produces – a world’s first for a combat 
vehicle. The Laser Avenger can fire its 
laser beam without creating missile ex-
haust or gun flashes that would reveal 
its position.

✪   ✪   ✪

Raytheon’s Laser Centurion Demon-
strator is being tested as an air defense 
weapon by the Army at the White Sands 
Missile Range, NM, under the service’s 
Laser Area Defense Systems program. 
The trailer-mounted, high-powered, 
solid-state laser works in conjunction 
with a radar-based threat-detection 
system. Initial tests with the demon-
strator have been positive, the Army 
said January 30, with the laser show-
ing that it can rapidly penetrate armor 
plating even when not at full power. It 
will be tested against mortar rounds in 
the coming weeks. The Laser Centurion 
also could be used against artillery and 
rocket rounds, missiles and unmanned 
aerial vehicles (UAVs). Unlike a gun, it 
won’t run out of ammunition and fires 
quietly. The Navy also is participating 
in the program to provide a replace-
ment for the 20-mm Gatling gun on its 
shipboard Phalanx system. a



It is now possible to accelerate legacy electronic warfare 

systems ahead a full generation with a straightforward modular upgrade. Next Generation EW 

technologies from Northrop Grumman employ open architecture and digital building blocks to deliver 

maximum flexibility, accelerating combat capabilities. By mixing and matching components, fighting 

capacities are mission customized. With over fifty years of experience, backed by legendary support, 

Northrop Grumman delivers critical performance advantages in complex frequency environments.

©
2

0
0

9
 N

o
rt

h
ro

p
 G

ru
m

m
a

n
 C

o
rp

o
ra

tio
n

www.northropgrumman.com



T
h

e
 J

o
u

rn
a

l 
o

f 
E

le
c

tr
o

n
ic

 D
e

fe
n

s
e

  
| 
 M

a
rc

h
 2

0
0
9

26

w a s h i n g t o n
report

The US Army approved establishing 
a new electronic warfare (EW) 29-series 
career field for officers, warrant offi-
cers and enlisted personnel February 
6. The new career field eventually will 
give the Army the largest EW manpow-
er force of all the services. Nearly 1,600 
EW personnel, serving at every level of 
command, will be added to the Army 
over the next three years. The Army  
also is considering adding an addition-
al 2,300 personnel to the career field 
in the near future as personnel become 
available, officials said.

Approval for the career field was 
based on an extensive study conducted 
by the Combined Arms Center at Fort 
Leavenworth, KS. The study concluded 
that Army EW expertise is not only 
necessary for counterinsurgency ef-
forts such as Operations Iraqi Freedom 
and Enduring Freedom, but against the 
full range of potential adversaries and 
should therefore be institutionalized as 
an enduring core competency.

Col Laurie Buckhout, chief of the 
Army’s EW division, said the service’s 
EW personnel will be experts not only 
in fighting the threat of improvised 
explosive devices (IEDs), but also will 
provide commanders and their staffs 
with guidance on how the electromag-
netic spectrum can impact operations, 
and how friendly EW can be used to gain 
an advantage in support of tactical and 
operational objectives across the full 
spectrum of operations. She noted, “The 
Army is leaning forward now to address 
the very complex challenge of control-
ling the electromagnetic environment 
in land warfare. The creation of a large 

sions and corps and above or was tech-
nically-oriented. The new doctrine is 
the first effort to build an overarching 
concept of EW operations that is nested 
in overall operational Army doctrine as 
described in FM 3-0, Operations.

In 2007, the Army authorized the 
merging of the CAC’s Computer Network 
Operations (CNO) function with the EW 
function and formed what is now the 
USACEWP. The joining of the two dis-
ciplines grew from the Army’s increas-
ing need to understand, operate in and 
manipulate cyberspace. “In the opera-
tional environment, the lines between 
CNO and EW are blurred,” Bircher said. 
“We can use EW to disable our enemies’ 
cellular phone device or we can use 
CNO to deny the device’s access to its 
network. Do we use CNO or EW to deny 
our adversary, and does it matter to the 
tactical commander? In our conceptual 
research, we found that it didn’t mat-
ter. What’s important is controlling the 
data, the bandwidth and the electro-
magnetic spectrum.”

USACEWP will continue to lead the 
Army’s CNO and EW doctrine and de-
velopment but was recently renamed 
Training & Doctrine Command’s Ca-
pabilities Manager for CNO and EW 
as part of an internal refinement of 
the Combined Arms Center-Capability 
Development Integration Directorate 
(CAC-CDID) at Fort Leavenworth to 
which it belongs. This refinement will 
distribute CNO and EW expertise, pre-
viously restricted just to the USACE-
WP, throughout the entire CAC-CDID 
organization, thus making the overall 
development process more efficient, 
Bircher said. – G. Goodman a

cadre of full-time EW specialists is a 
critical step in the right direction.”

Gen Peter W. Chiarelli, the Army’s 
vice chief of staff, said, “One of the en-
during features of any future battlefield 
will be determined [by] resourceful en-
emies attempting to undermine our will 
by leveraging the electronic spectrum. 
Building an EW structure within the 
Army will greatly enhance our ability 
to proactively counter these threats. A 
commitment to EW allows us to tightly 
integrate non-kinetic and kinetic capa-
bilities across the Army and as part of 
joint operations.”

The Army is conducting a series of 
pilot EW officer qualification courses at 
Fort Sill, OK. Warrant officer and en-
listed pilot courses are expected to be-
gin this spring. Its career management 
field identifiers will be Functional Area 
29 for officers, Military Occupational 
Specialty 290A for warrant officers and 
Military Occupational Specialty 29E for 
enlisted personnel.

The US Army’s Computer Network 
Operations and Electronic Warfare 

Proponent (USACEWP) at the Com-
bined Arms Center (CAC), Fort 
Leavenworth, KS, is responsible 
for providing EW doctrinal guid-
ance and structure. It was set to 
release Field Manual 3-36, Elec-
tronic Warfare in Operations, in 
late February. Lt Col John Birch-
er, USACEWP’s Deputy Director 
for Futures, said FM 3-36 is the 
Army’s first keystone EW docu-
ment of its kind, noting that 

previous EW doctrine 
was localized to divi-

ARMY ESTABLISHES EW OFFICER CAREER FIELD
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w o r l d
report

IN BRIEF

❍ Three member’s of the British Ar-
my’s 14 Signal Regiment (Electronic 
Warfare) were killed in an auto ac-
cident not far from the Regiment’s 
barracks in Brawdy, Pembrokshire, 
Wales. Killed were Cpl Dan Ginty, 
26; LCpl. Chris Beckett, 25; and Cpl 
Jimmy Luton, 24. Between them, 
the men had completed five tours of 
duty in Afghanistan. Corporal Ginty 
was scheduled to return to Afghani-
stan this month.

❍ Allen-Vanguard Corp. (Ottawa, 
Canada) and Tailwind Financial Inc. 
(Toronto, Canada) announced Janu-
ary 26 that they plan to merge. The 
name of the merged entity will be 
Allen-Vanguard Corp. Allen-Van-
guard builds counter radio-con-
trolled improvised explosive device 
(RCIED) jammers and other equip-
ment providing protection against 
hazardous materials.

❍ Saab Avitronics (Järfälla, Sweden) 
was selected by the Italian Air Force 
to provide its BOZ-EC (enhanced ca-
pability) countermeasures dispens-
ing pod for use on the country’s 
Tornado aircraft. The dispenser uses 
the company’s Compact Integrated 
Defence Aids Suite (CIDAS) installed 
in a standard BOZ pod and adds 
missile warning, an EW controller 
and pyrotechnic countermeasures 
dispensing.

❍ Lockheed Martin selected Raythe-
on to supply the integrated EW suite 
for the F-16IN Super Viper it is bid-
ding for the Indian Air Force’s MMR-
CA fighter competition. Raytheon is 
offering the Advanced Countermea-
sures Electronic System (ACES). The 
company also is offering the ALR-
67(V)3 RWR on Boeing’s F-18E/F bid 
to India.   a

ISRAELI JSF NEGOTIATIONS

Israel had made little or no headway 
with its request to install its own EW, ra-
dar, munitions and command-and-con-
trol systems in the Joint Strike Fighters 
(JSFs) it plans to purchase through the 
US Department of Defense, The Jerusa-
lem Post reported February 16. The tar-
get date for delivery of the Lockheed 
Martin aircraft to Israel is 2014, but this 
could slip as a result of the American 
position, senior Israeli defense officials 
told the newspaper. Negotiations are 

continuing, but US DOD officials have 
stated that Israel will not be allowed to 
install its own hardware boxes on the 
JSFs and that Israeli customization of 
the aircraft will be limited to software. 
Israeli defense firms Elbit, Israel Aero-
space Industries’ Elta and Rafael have 
protested the American stand through 
the Israeli Defense Ministry. Israel and 
the United States are scheduled to sign 
a purchase agreement by the end of this 
year. – G. Goodman

manufacturer of EW equipment for the 
Indian armed forces, is expected to 
provide significant market opportuni-
ties for both companies. SELEX Galileo 
supplies EW systems for aircraft around 
the world, including the Eurofighter 
Typhoon fighter and the AgustaWest-
land AW101 and Boeing AH-64D Apache 
Longbow helicopters. SELEX Galileo is 
the name adopted by Galileo Avionica 
SpA and SELEX Sensors and Airborne 
Systems Ltd., both Finmeccanica com-
panies, to present a common identity to 
the market. BEL is a government-owned 
company with coveted Navratna status. 
– G. Goodman

SELEX Galileo, a subsidiary of Italy’s 
Finmeccanica, and Bharat Electron-
ics Limited (BEL) of Hyderabad, India, 
signed a memorandum of understanding 
(MOU) to jointly explore potential oppor-
tunities in the field of EW in the Indian 
market, including offset requirements 
and contract manufacturing for export 
markets. Current opportunities include 
offset requirements in Indian programs 
such as the Medium Multi-Role Combat 
Aircraft (MMRCA) fighter procurement, 
in which SELEX Galileo is participating 
through global aircraft manufacturers.

The new partnership between SELEX 
Galileo and BEL, a key developer and 

SELEX GALILEO AND BHARAT SIGN EW MOU

Elisra Electronic Systems Ltd. of Is-
rael announced February 9 that it was 
awarded an initial $7 million contract 
to supply airborne electronic warfare 
(EW) systems to Korean Aerospace In-
dustries (KAI) for use on the F/A-50 
attack jet that KAI is developing for 
the Republic of Korea Air Force. The 
contract calls for Elisra to develop and 
build prototypes of the EW system to 
be supplied to KAI over the next two 
years. The F/A-50 is a strike variant 

of the KAI/Lockheed Martin T-50 ad-
vanced jet trainer. The South Korean 
company received state funding earlier 
this year worth more than $300 million 
to build four prototypes of the F/A-50 to 
be delivered by 2012, and believes the 
air force will place an initial order for 
60 production aircraft to begin replac-
ing its oldest F-5 fighters. Elisra is held 
70 percent by Elbit Systems Ltd. and 30 
percent by Elta, a subsidiary of Israel 
Aerospace Industries. – G. Goodman

ROK SELECTS EW SUITE FOR F/A-50



AOC Award Nominations Due April 15
Any AOC Member can nominate an individual or organization for the 

AOC Annual Awards. AOC Awards recognize excellence in the EW 

community and are presented during the AOC Annual Convention, 

October 18-22 in Washington, DC.

Nominations are being accepted for the following awards.

For a nomination form and other details, visit www.myaoc.org.

AOC Gold Medal Logistics Award 

Stanley Hall Business Development Award 

Clark Fiester C2 Warfare Award 

Communications Award 

Directed Energy Warfare Award

EO/IR Award Offensive 

Executive Management Award 

Information Operations Award 

Integrated Product Team Award 

John Marks ISR Award 

International Achievement Award 

Joint Service Award (multiple) 

Joseph W. Kearney Pioneer Award 

Training Award 

Maintenance Award

Program Management Award

Business Management Award 

Defensive Information Warfare Award

Modeling and Simulation Award

Navigation Warfare Award 

Information Warfare Award

Operations Award

Psychological Operations Award 

Radio Frequency Award 

Research and Development Award 

Technical Analyst Award

Technical Intelligence Analyst Award 

A.C. McMullin Test and Evaluation Award



For decades, Europe’s northern 
states, Denmark, Finland, Norway 
and Sweden, have been important 
players in the global electronic war-
fare (EW) market – well out of pro-
portion to their size. Home to less 
than 25 million people, with fewer 
than 120,000 active duty soldiers 
between them, these Nordic coun-
tries have managed to build modern 
defense forces that employ a com-
plete range of advanced EW capabili-
ties. The region also is home to some 
of the leading EW companies in the 
global market. This month, JED is 
taking a closer look at what makes 
the Nordic region such an important 
player in the EW market.

THE ELUSIVE NORDIC 

DEFENSE ALLIANCE

Shortly after World War II, the govern-
ments of the Nordic region were widely 
expected to create a strong defense alli-
ance. These plans were soon overtaken by 
events, however, as the Cold War emerged 
and Europe found itself on the front line 
facing the Soviet Union. When NATO was 
established to counter the Soviet threat, 
it satisfied many of the regional security 
needs for Norway and Denmark. While 
Sweden and Finland have remained out-

side NATO, defense trade relationships 
with Europe and the United States have 
been strong. 

In the post-Cold War era, the govern-
ments in the region have seen another 
opportunity to forge a Nordic defense al-
liance. NATO aside, this is not without its 
challenges. Perhaps the most important 
hurdle is the differing security objec-
tives of the various governments within 
the region. Norway and Finland, for ex-
ample, are strongly focused on territorial 
defense. Norway must monitor a 2,500-km 
coastline that extends from the Olsofjord 
in the south to the Barents Sea in the 
north. Finland shares a 1,300-km border 
with Russia, which it is keen to monitor 
and protect. Over the past decade, Sweden 
has been tailoring its military into more of 
an expeditionary force to support out-of-
country peacekeeping missions. Denmark 
already has done the same.

Despite these differences, the push 
toward a Nordic defense alliance contin-
ues. Last month, a prominent Norwegian 
politician (the former minister of defense 
and of foreign affairs) made headlines in 
the region when he proposed a Nordic al-
liance aimed at protecting the region’s 
interests in the arctic. The proposed alli-
ance also would participate in other ma-
jor military operations and peacekeeping 

missions outside the 
region. Another interest-
ing development was the es-
tablishment of the Swedish-led 
Nordic Battle Group in 2008, which 
comprises 2,800 soldiers. This is one of 
18 European Union battlegroups that has 
been stood up over the past several years. 
Such developments could shape EW re-
quirements for the region, drive greater 
EW spending and influence relationships 
with EW suppliers.

BUYING WEAPONS SYSTEMS 

AS A BLOC

While the establishment of a broad de-
fense alliance so far has been elusive for 
the Nordic countries, the region has had 

Europe’s northern 
states rely on EW to 
multiply their forces
By Marianne Kunkel and John Knowles



more success 
working together 

on defense procurements. 
In 1994, Denmark, Finland, Norway 

and Sweden began laying the foundation 
of what was to become the Nordic Arma-
ments Cooperation (NORDAC). Its first 
major procurement was the Nordic Stan-

dard Helicopter Program (NSHP), under 
which the four countries sought to 
buy a single type of helicopter in the 

9- to 15-ton class. The combined require-
ment was for 100 helicopters, and the 
NSHP drew bids from helicopter manufac-
turers in Europe and the United States.

The NSHP has been something of a 
mixed success. In 2001, Finland, Swe-
den and Norway selected the NH90 from 
Eurocopter. So far, the countries have 
ordered a total of 52 NH90s both in the 
NATO Frigate Helicopter (NFH) and Tacti-
cal Transport Helicopter (TTH) variants. 
However, each of the three countries has 
bought a different EW suite for the helos. 
Finland, which bought 20 TTHs for search 
and rescue (SAR) missions, opted for the 
NH90’s standard EW suite. This comprises 
the AAR-60 missile warning system from 
EADS, the Threat Warning Equipment 

(TWE) radar warning receiver (RWR) 
from Thales Airborne Systems, and 

the Saphir-M countermeasures 
dispenser from MBDA. Norway, 
which will use its 14 NFHs 
for anti-surface warfare and  

coast guard roles, selected the 
ALQ-211(V)5  from ITT Electronic Systems, 
as well as the AAR-60 and Saphir-M. Swe-
den will use its 18 TTHs for troop transport 
and SAR missions. Its helicopters are fitted 
with Saab Avitronics’ Integrated Defen-
sive Aids Suite (IDAS), which features la-

ser, radar and missile warning 
systems, as well as a coun-

termeasures dispenser. 
Denmark eventually 
dropped out of the 
NSHP and opted for 

the AgustaWestland 
EH101, eventually pro-

curing 14 Merlins for SAR 
and troop transport duties. 

These were equipped with an 
EW suite that includes the 

Kestrel ESM system from 
Thales. Despite the 

variation in EW suites, 
the NSHP has been 
somewhat successful, 

considering that it was 
the first major effort to-

ward common procurement 
within the region, and the cooperation 
within the program continues in the form 
of common training and sustainment.

Sweden hopes that the lessons from 
the NSHP can be applied to a Nordic 
fighter program, as it promotes Saab’s 
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JAS 39 Gripen to Norway and Denmark. 
Norway recently disappointed Sweden 
when it announced that it would pursue 
the acquisition of 48 F-35 Lightening II 
Joint Strike Fighters instead of buying 
the Gripen as a replacement for its F-16s. 
Denmark, which has been a major partic-
ipant in the JSF program, has not made 
a final determination yet, and it is ex-
pected to name its choice in the coming 
months. Even if Sweden is disappointed 
again, it is not likely to give up on Den-
mark and Norway until contracts are 
signed. Sweden also is focusing on Fin-
land, which in the next few years is ex-
pected to begin planning a replacement 
for its F-18s. Finland is not expected to 
retire its F-18s until 2030, however.

FINLAND: SMALL COUNTRY WITH A 

LARGE NEIGHBOR

Since the end of World War II, Finland 
has followed a policy rooted in neutral-
ity. Despite being a western democracy, 
it did not join NATO and it was careful 
to split its defense purchases between 
the Soviet Union and the West. The col-
lapse of the Soviet Union substantially 
changed Finland’s defense procurement 
policy, and it has been gradually retir-
ing Soviet equipment from its inventory 
ever since. In 1994, it replaced its MiG-
21bis and Saab 35 Draken fighters with 
64 F-18C/D aircraft, most of which were 
built under license by Patria. The F-18s 
are equipped with Northrop Grumman’s 
ALR-67(V)2 RWR, ITT’s ALQ-165 airborne 
self-protection jammer (ASPJ) and ALE-
47 chaff and flare dispensers. 

Looking forward, Finland is trying to 
establish a plan to upgrade the EW on its 
Hornets. The US Navy has been slow to 
upgrade the EW on its F-18C/Ds and this 
has left countries like Finland seeking 
an affordable upgrade path. Because the 
Finnish Air Force did not install ASPJs 
on all of its F-18s during the original 
procurement in the mid-1990s, it consid-
ered a plan a few years ago to complete 
ASPJ installation across the fleet. By 
that time, however, the ASPJ was out of 
production and the cost associated with 
restarting the ASPJ production line was 
not affordable. 

The Finnish Air Force then decided 
to look at a more comprehensive EW up-
grade program for its Hornets that was 

based around the US Navy’s Integrated 
Defensive Electronic Countermeasures 
(IDECM) Block II configuration. This 
would have replaced the ALR-67(V)2 and 
ASPJ with the ALR-67(V)3 RWR from 
Raytheon and the ALQ-214(V)2 RF coun-
termeasures system from ITT. About a 
year ago, however, Finland determined 
that it could not obtain releasability 
for all of the EW capabilities it wanted 
and it learned the cost of integrating 
the ALQ-214 onto the C/D model was 
not affordable. If the US Navy proceeds 
with an IDECM block II upgrade on its 
Hornets, as has been discussed in the 
FY10 budget planning process, Finland’s 
interest could revive. In the meantime, 
Finland has settled on a minor upgrade 
to its ALR-67(V)2 RWRs. 

Another major EW user in the Finnish 
Defense Forces is the Navy. The Navy’s 
Hamina- and Rauma-class missile patrol 
craft are fitted with the Shipborne Inte-
grated EW System (SIEWS) from Thales 
and the Common Opto-electronic La-
ser Detection System Next-Generation 
(COLDS NG) from EADS. The Hamina-class 
vessels also feature Rheinmetall Waffe 
Munition’s Multi-Ammunition Softkill 
System (MASS), which is installed on 
the Navy’s pair of Hameenmaa-class 
mine layers. 

Finland buys most of its EW and 
SIGINT systems from abroad. The coun-
try’s major defense manufacturer, 
Patria, has in the past performed a sub-
stantial amount of EW platform integra-
tion and sustainment for some of the 
Finnish Defence Force’s EW and SIGINT 
programs. Recently, the company’s 
Aviation Division in Tampere (about 

100 miles north of Helsinki) has begun 
marketing a digital wideband ELINT re-
ceiver. The Finnish Air Force operates 
a Fokker F-27 100 modified for SIGINT 
missions, and the ELINT receiver may 
have originated with this program. The 
company also is developing a similar 
receiver for COMINT applications. 

NORWAY: STAUNCH NATO ALLY 

Norway, like Finland, has a very small 
EW industry, but its military maintains 
substantial EW requirements. As such, 
it imports all of its EW equipment from 
the United States and Europe. Its largest 
program to date is the EW suite for its 
F-16A/B aircraft. These are fitted with 
ALR-69 RWRs, ALQ-131 external jamming 
pods, ALQ-162 Shadowbox II jammers 
and ALE-40 chaff/flare dispensers. The 
suite is controlled by Terma’s ALQ-213 
EW Management System (EWMS). About 
10 years ago, Norway had been consider-
ing an EW upgrade program for its F-16s 
but scrapped it in favor of buying a new 
fighter, the F-35, which it selected late 
last year. If the F-35 program should en-
counter more substantial delays or if the 
unit cost grows too much, Norway could 
dust off its plans for F-16 EW upgrades un-
til a longer-term solution is identified.

Norway also is investing in several na-
val EW programs. In June 2000, the Royal 
Norwegian Navy acquired five Firdtjof 
Nansen-class ships as part of its Norwe-
gian Frigate Program and outfitted them 
with ITT RSS’s CS-3701 ESM system and 
Terma’s Soft Kill Weapon Systems (SKWS). 
Four years later, Norway procured six ES 
3701 ESM systems from ITT and MASS 
decoy launchers for its Skjold-class 
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patrol vessels. Later this year, the Navy 
is expected to select a new ESM system 
for its Ula-Class submarines. This could 
draw bids from EADS, ITT RSS and Thales. 
The Norwegian Intelligence Service oper-
ates a SIGINT ship, the F/S Marjata, along 
its northern coast. It monitors Russian 
naval activity in the Barents Sea and 
reportedly was nearby collecting signals 
from a Russian naval exercise when the 
Russian submarine Kursk tragically sank 
in August 2000.

Norway’s EW industry is mainly con-
centrated in two companies. Tinex AS 
in Haslum (located about 10 miles east 
of Oslo) integrates EW systems onto 
ground vehicles, such as the fleet for 
six P6-300M vehicles that are equipped 
with the SGS 2000 Hummel communica-
tions jammer from EADS Ewation. An-
other company is Teleplan AS in Lysaker 
(also outside of Oslo), which integrates 
SIGINT systems and has developed the 
CORVUS family of software tools for log-
ging, analysis and reporting systems for 
SIGINT and EW applications. 

SELF-SUFFICIENT SWEDEN

Sweden is the largest EW developer 
and user in the region. It began to pur-
sue EW programs in the early 1960s at 
its National Defence Research Establish-
ment (FOA). In 2001, FOA merged with 
another state research agency to form 
the Swedish Defence Research Agency 

(Totalförsvarets Forskningsinstitut – 
FOI). Today, FOI researchers delve into 
a variety of areas from radar and low-
observable technology to medicine and 
protection from chemical/biological 
weapons. FOI’s EW research areas include 
RF countermeasures, ESM and SIGINT, IR 
countermeasures and high-power mi-
crowave technology. Many of Sweden’s 
EW programs begin at FOI in support of 
the Swedish Armed Forces, the Swed-
ish Defence Materiel Administration 
(Forsvarets Materielverk – FMV) and the 

National Defence Radio Establishment 
(Försvarets Radioanstalt – FRA).

FRA is Sweden’s military SIGINT agen-
cy. It provides SIGINT personnel for collec-
tion platforms such as the Orion SIGINT 
ship (operated by the Swedish Navy) and 
a pair of S-102B Korpen (Raven) aircraft. 
The S-102Bs are modified Gulfstream IV 
aircraft. They are nicknamed Huginn 
(thought) and Muninn (memory) after 
Odin’s two intelligence-gathering ravens. 
The HMS Orion soon will be replaced by 
the HMS Carlskrona, which is being out-
fitted for SIGINT missions. The Orion was 
well-suited to territorial waters, but the 
larger Carlskrona is better suited to sup-
porting expeditionary missions.

Much of Sweden’s EW is manufac-
tured by Saab Avitronics, which is head-
quartered in Järfälla. The company’s 
history stretches back 50 years to the 
early days of Swedish EW. Over the past 
decade, Saab has grown its EW capabil-
ity by acquiring EW manufacturers in 
Sweden and South Africa. In 1999, Saab 
bought Sweden-based CelsiusTech Elec-
tronics, which at the time was the coun-
try’s leading EW manufacturer. In 2006, 
it bought Eriksson Microwave Systems, 
another Swedish company that made 
radar and sensor systems. With these 
acquisitions, the company consolidated 
Sweden’s EW industry. Another impor-
tant acquisition was the purchase of 
South Africa’s Grintek Avitronics in 

Astor III; ECM-, ESM- and TES system
Astor III is a new EW COTS system with ECM, ESM and Threat Emitter Simulation functions that utilize subsystems like SOR, DRFM, 

Predictor and Mode-editor including a built-in GPS-Map. ASTOR III meets different EW Support-, Training- and Threat levels by 

being adjustable and responsive to fi t all situations, from basic to advanced EW Training to Tactical Support scenarios.

tommy.kahlin@mykonsult.com

www.mykonsult.com
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2000. In 2005, Saab bought a major-
ity stake in the Grintek Group, which 
gave it ownership of Grintek Ewation, 
a division that manufactures commu-
nications intelligence (COMINT) and 
communications jamming equipment, 
as well as the S/UME-100/200 tactical 
ESM/ELINT system and chaff launchers 
for ships and submarines.

A decade ago, the future of Sweden’s 
EW industry was uncertain. Today, how-
ever, Saab Avitronics is one of the largest 
EW companies in the market. It manufac-
tures EW systems for fighter aircraft, he-
licopters and transports, as well as ships, 
submarines and ground vehicles. Its 
biggest EW program is the Gripen’s self-
protection suite, EWS 39. With Gripen 
sales to Sweden, South Africa, the Czech 
Republic, Hungary and Thailand, Saab 
Avitronics has been able to re-invest 
sales revenue into a healthy EW research 
and development program. The result has 
been a new suite, the EWS39/2, for the 
Gripen NG demonstration program.

Said Anna Bergenlid, head of com-
munications and public relations at 
Saab, of EW capabilities on the Gripen 
NG, “The aircraft will be designed to op-
erate in threat scenarios beyond 2020, 
featuring increased frequency ranges, 
improved jamming capabilities, preci-
sion direction-finding [DF], full 3D cov-
erage, a MWS [missile warning system]/
LWS, etc. The system will be based on 
a multi-function architecture, which 
provides seamless integration of radar, 
communication and EW.”

For the rest of its EW product line, 
Saab is honing in on international cus-
tomers. “We have the majority of our 
EW business outside Sweden,” said Ber-
genlid, “and this is where we see the 
markets growing.” Demand for ESM sys-
tems on maritime patrol aircraft (MPA), 
surveillance and Airborne Early Warn-
ing and Control (AEW&C) systems has 
fueled interest in Saab’s HES-21 suite, 
which features an RWR/ESM system, a 
laser warning system, a missile warner 
and BOP-L and BOL countermeasures dis-
pensers. BOL has been another successful 
product for Saab. First produced in 1993, 
it has been installed on US Air Force’s 
F-15 Eagle, Australia’s F/A-18C/D Hornet, 
both the UK’s Harrier GR7 and Tornado, 
the Eurofighter Typhoon and the Gripen.

Saab has overseen deliveries of its 
Integrated Defensive Aids Suite (IDAS), 
a self-protection system encompassing 
radar, laser, UV missile approach warn-
ing and countermeasures dispenser func-
tions, to Spain, Switzerland, South Africa, 
India, the UAE and Swedish Defense Forc-
es (SDF). Malaysia has bought IDAS for 
its Su-30MKM fighter aircraft. Saab also 
offers a Civil Aircraft Missile Protection 
System (CAMPS), anti-Man Portable Air 
Defense System (MANPADS) technology 
that combines an MAW-300 MWS and BOA 
countermeasure dispensing system. De-
signed for civil aircraft, it can be installed 
on military aircraft as well.

For ground vehicle self-protection, 
Saab produces the Land Electronic Defense 
System (LEDS), which features softkill 
and hardkill capabilities. LEDS currently 
is used by the Dutch army and is being 
considered by other countries. Saab’s 
close relationship with Germany’s How-
aldtswerke-Deutsche Werft (HDW) ship-
yard has led to sales of naval ESM systems 
to Germany and, in 2008, the company 
was contracted by Germany’s Rheinmet-
all Waffe Munitions to supply ESM and 
LWS systems for the German Navy’s mine 
countermeasure vessels (MCMVs).

Although Saab has met most of Swe-
den’s EW needs, the Swedish Defence 
Forces have occasionally imported EW 
technology. In fact, the basis for ITT RSS’s 
(then EDO Corp.) ES-3701 ESM system came 
from a request by Sweden in the mid-1990s 
to create a replacement ESM system for its 
Gothenburg and A-17 submarines, and the 

system was soon after put on the Swedish 
Navy’s Visby-class corvettes. 

DENMARK: EXPEDITIONARY OUTLOOK

Arguably the most well-connected 
country in the Nordic region, Denmark 
is a very supportive NATO member that 
has maintained strong relationships 
with both The Netherlands and Ger-
many. It has played a behind-the-scenes 
role buying EW products from the United 
States and integrating them onto NATO 
aircraft in support of the Global War on 
Terror (GWOT).

Like Norway, Denmark operates a 
fleet of early model F-16 fighters  that 
were acquired in the late 1970s. These 
F-16s, which have been modernized 
over the years with indigenous and US 
equipment, remain the Royal Danish Air 
Force’s primary aircraft. They are in the 
middle of a program under which they 
will be outfitted with EADS’ AAR-60(V)2 
MILDS-F missile warning system, which 
is integrated into a pylon and linked 
to the aircraft’s existing ALQ-213(V) 
EWMS. Denmark also has been seeking 
an RWR upgrade for its F-16s for more 
than a decade. The aircraft currently 
use the ALR-69. If the program moves 
forward, Raytheon’s ALR-69A(V) is a 
strong contender. 

The Royal Danish Navy, which fre-
quently supports operations outside its 
home waters, also has bought EW suites 
that combine local EW systems with im-
ported equipment. In September 2005, 
Denmark selected ITT RSS’s (then EDO 
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Corp.) ES-3701 ESM system for its pair 
of Absalon-class flexible support ships. 
The ships also were outfitted with four 
DL-12T and two DL-6T decoy launchers 
made by Terma.

 Terma A/S – Denmark’s main indig-
enous EW supplier – is one of only two 
major foreign EW suppliers to the Unit-
ed States (Saab Avitronics, with its BOL 
dispenser system, is the other). Terma 
started its EW business 25 years ago by 
providing EW support to Denmark and 
other European F-16 operators. Following 
the Gulf War in the early 1990s, the US 
Air Force took a closer look at the com-
pany’s ALQ-213(V) EWMS technology as a 
solution for avoiding a whole-system re-
placement on its F-16 fleet. After running 
the system through foreign comparative 
testing, the United States began placing 
orders for the system in 1997.

Its breakthrough as a global EW sup-
plier, combined with its business focus 
as an EW system integrator for various 
aircraft, has brought worldwide atten-
tion to  Terma. Not only is it contracted 
regionally, but Terma has established a 
US subsidiary in Warner Robins, GA, to 

supply its US market and also deliver EW 
systems internationally through US For-
eign Military Sale (FMS) channels.

Currently, Terma is developing a new 
version of the ALQ-213 for The Nether-
lands’ CH-47 Chinook helicopters. The 
ALQ-213A will be a smaller system that 
combines multiple units into a single 
box, according to Steen M. Lynenskjold, 
Terma’s senior vice president of airborne 
systems. “We’re also separating the con-
troller from the display so that it can ei-
ther work with a display that we provide 
or fully integrate into a glass cockpit if 
that’s required,” he said. Looking ahead, 
Terma expects to take on greater inte-
gration responsibility, performing more 
cross-fleet installations and high-level 
incorporation of its technology with 
that of other EW manufacturers. 

BUILDING STRENGTH

With Russia’s government taking a 
more aggressive stance in recent years, 
Denmark, Finland, Norway and Sweden 
are taking steps to reenergize their col-
lective security commitment to the Nordic 
region. While Saab and Terma continue 

to build their presence in the global EW 
market, EW manufacturers in Europe and 
North America will continue to look for 
opportunities in the Nordic region. 

In addition, the region’s efforts to 
build a comprehensive defense alliance 
will be closely watched. An important 
sign of collaboration came January 21, 
when a new Nordic defense cooperation 
agency called Nordic Supportive Defence 
Structures (NORDSUP) held its first 
meeting in Helsinki, Finland. Based on 
an initiative drafted by Finnish, Swedish 
and Norwegian officials and later signed 
by Denmark and Iceland, the meeting 
facilitated pledges to cooperate as a re-
gional body in 2009 in areas including 
land, naval and air forces; personnel 
and education; material development 
and procurement; logistics; and research 
and development. The vision of a Nordic 
defense defense alliance, proposed more 
than 60 years ago, may eventually be-
come a reality.  a

Photos courtesy Gripen International, Ko-
kums AB, NHIndustries, Saab the S De-
partment of Defense.
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When the ALQ-99 tactical jamming sys-
tem began flying aboard US Navy and 
Marine Corps EA-6B Prowlers in 1971, it 
was the first fully integrated, comput-
er-controlled radar jamming system. 
Developed in the previous decade, the 
system featured all of the design and 
sophistication of the 1960s – jammer 
pods outfitted with an exciter and two 
transmitters organized by frequency 
bands. And with a series of upgrades to 
its low- and high-level bands, the sys-
tem has remained viable from the 1970s 
through today.

In the early 1980s, however, the 
Navy supply system began to notice 
that the -99’s Band 4 transmitter out-
put traveling wave tube (OTWT) was 
a fairly difficult component to manu-
facture. And although it wasn’t neces-
sarily news – the production line for 
the Band 4 OTWT had always yielded 
fairly low numbers of usable units – it 
was the first inkling of what would 
become an increasingly difficult sus-
tainment challenge.

“We kept the production line going as 
long as possible, even though the yield 

was very low on the production side. You 
can live with that for awhile,” said CAPT 
Steven Kochman, program manager for 
the Airborne Electronic Attack/EA-6B 
Program Office (PMA-234) at Naval Air 
Systems Command. By the mid-1990s, 
though, things got much worse when 
the Navy went  from having a hot, albeit 
low, yield production line to no produc-
tion at all.

So how was the production line al-
lowed to stop completely? After the 
completion of the initial production 
run, there was a natural production 
break. Then, the Navy went back to 
its original supplier, L-3 Communica-
tions Electron Devices (San Carlos, 
CA), to restart the production line. 
However, L-3 had some issues recreat-
ing the technology. “A lot of science 
goes into these tubes, but a little bit 
of alchemy, too. They just kind of lost 
the formula,” Kochman said. “It was 
never very producible, which is why 
production yield was so low from the 
beginning.”

L-3 struggled with the outdated tech-
nology and, between 1995 and 2002, no 

tubes actually were produced. As a stop-
gap, the Navy went to the boneyard at 
Davis-Monthan AFB, AZ, to pick through 
the systems left on the Air Force’s re-
tired EF-111 Ravens.  

Kochman, who arrived at PMA-234 in 
2003, recognized the need to deal with 
a critical supply issue. “For 14 to 15 
years, we saw this problem and didn’t 
address it [from the supply or user 
side],” Kochman said. “We never did 
much to address any of the issues on 
the user side. If we were doing things 
through use or  maintenance that con-
tributed to the failure rate, we never 
addressed it because we had a fairly 
consistent failure rate.” 

But then this steady failure rate 
started to increase as missions ac-
celerated and the ALQ-99 usage rate 
increased, not to mention the system 
was being used in conditions never 
before seen. An inability to collect 
maintenance-related data about the 
basic ALQ-99 design meant that the 
service had little information to tell 
it exactly why the failure rate was so 
significant. 

The complicated story of the ALQ-99
Band 4 transmitter upgrade demonstrates 
many of the unique and ongoing challenges
faced in the EW sustainment world

Sustainment
Case Study:

By Elaine Richardson

EW
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“On the supply side, we needed to take 
stock of the fact that the supply system 
can’t buy what’s not producible. You have 
to develop things for the supply system 
to buy,” Kochman said. “Fortunately, 
through congressionally-directed fund-
ing, L-3 had done some analysis on mod-
ernizing the tube. About the same time, 
Teledyne MEC (Rancho Cordova, CA) said 
that it could develop a solid-state ampli-
fier replacement for this vacuum device. 
We went to the Office of Naval Research 
(ONR) to request some funding.”

By 2004, PMA-234 was developing a 
multi-pronged approach to attack Band 
4 readiness decline – trying to recreate a 
consistent production level for the orig-
inal tube, funding tube modernization 
with L-3 and working with Teledyne on 
a solid-state replacement solution. “We 
recognized back in 2004 that if these 
initiatives don’t yield something, we’re 
really in trouble,” Kochman said. “We’re 
getting ready to integrate ALQ-99 on 
EA-18G and the supply of that one com-
ponent was completely broken. It was 
really important that we fix this situ-
ation.” But PMA-234 needed to ensure 
that the Navy wouldn’t end up back in 
the same situation with low production 
yields. A veteran panel put together by 

ONR’s Manufacturing Technology Pro-
gram, industry, NAVAIR and the Ameri-
can Competitiveness Institute studied 
how the Band 4 TWT actually could be 

produced in terms of the original and 
modernized configurations and what 
the chokepoints might be on the pro-
duction line at L-3. 

“L-3 production was roughly five 
tubes a month among four critical tubes 
in the Band 4 and Band 5/6 transmit-
ters,” Kochman said. “Some test equip-
ment was an absolute chokepoint. We 
were able to reduce time on those pieces 
of equipment, increase the amount 
of equipment inventory and decrease 
those chokepoints. Between 2004 and 
2008, we were able to facilitate L-3 to 
the point where it can now produce 16 
to 20 tubes a month.”

But the years of delay had a sig-
nificant impact on the situation. The 
development process ended up taking 
one year longer than expected. Then, 
in 2007, the low-band transmitter was 
introduced and, some time after this 
addition, the Band 4 transmitter suf-
fered a spike in failure rate that may 
or may not have been related to the 
introduction of the new transmitter. A 
paucity of documentation has delayed 
detailed engineering analysis, but this 
is now underway. Two steps forward, 
one step back.
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Kochman credits industry for work-
ing with the Navy on this process. 
“L-3, Teledyne and Triton are the pri-
mary traveling wave tube producers 
in the United States. I’m extremely 
pleased with how quickly they stepped 
up and wanted to help,” Kochman said. 
“It was impressive to see industry step 
up with energy and innovation to do 
this. L-3, in particular, was able to 
really do a remarkable redesign – not 
only is it more producible and more 
reliable, it’s also a better-performing 
tube. We currently have a steady pro-
duction line for the original Band 4 
OTWT that nearly meets fleet needs, 
but not enough to replenish severely 
depleted supply lines.” The modern-
ized tube is scheduled for production 
in late 2009 and should arrive in the 
fleet by the end of the year. Kochman 
anticipates running two production 
lines for awhile – one for the original 
and one for the modernized tubes – 
as the Navy builds up its supply. The 
Navy also is continuing to pursue the 
Teledyne solid-state replacement op-
tion for the Band 4 TWT.

THE NEXT CHALLENGE

The Band 4 OTWT was the pacing 
item for ALQ-99 readiness for so many 
years that now other components are 
starting to catch up to it, Kochman ex-
plained. PMA-234 now is focusing on 
driver TWTs.

“For Band 4, it took us roughly 14 
years to really solve the OTWT issue,” 
Kochman said, noting that the Navy 
started working on making the driver 
tube producible in 2007. But, like the 
output tube, the driver tube had not 
been in production for a number of 
years. “We were able to make it produc-
ible by the end of last year, so with les-
sons learned from the output tube, it 
took only two years to solve the driver 
TWT issue and have a production line up 
and running.”

The exciter also needs attention, 
Kochman noted. “It has an obsolete 
component in it – so does the test 
equipment for the exciter and some of 
the transmitters,” he said. “The good 
news is, for the first time, there’s rec-
ognition in the program funding sys-
tem to help us address these things 

in a proactive way. We can put things 
in place in time so we can stave off 
a crisis.”

LESSONS LEARNED

Going through the process on the 
ALQ-99, both from the user side and the 
supply side, there are lessons for others 
dealing with sustainment challenges. 
“You have to take a multifaceted ap-
proach and you can’t ignore the warning 
signs,” Kochman said. “The tremendous 
‘Aha!’ moment for me was when I stepped 
in – I went right to our supply guys to 
ask, ‘Why aren’t you putting them on 
contract?’ What I learned was that we 
failed to make the investment, so there 
was nothing to buy.”

“Once I asked for help, there was 
plenty to be had,” Kochman said. “I 
went to ONR one day and said, ‘I need 
money to modernize tubes.’ I went back 
a week or two later and said, ‘I need 
money to fund a solid-state amplifier.’ 
ONR was willing to help out. Without 
the Navy supply system and ONR’s will-
ingness to help, this wouldn’t have 
been done.”

“With the benefit of hindsight, I’d 
conclude that with aging avionics like 
this, if you have a shortcoming on the 
supply side, you can’t overestimate how 
hard it’s going to be to solve any prob-
lem,” Kochman said. “Take every step 
on the supply side and on the user side 
to actively address it or you’re going to 
find yourself far behind. I continue to 
believe that we need to work harder on 
our user side. If you don’t take warn-
ing signs seriously when you first no-
tice them, again, it’s very easy to find 
yourself in crisis response mode as we 
were in 2004. If we had taken things 
more seriously and dealt with the user 
side problems earlier, we might have 
been able to prevent some of the fail-
ures (i.e., pressure on the supply side) 
we’ve seen.” 

For example, Kochman noted that 
operators often simply get used to deal-
ing with certain things over time, like 
not running the built-in test because 
doing so actually can create additional 
problems. “Operators and maintainers 
learn how to make equipment work. It’s 
something you live with and it’s possible 
we contributed to some of these hard-

ware failures by just living with these 
problems for so long.”

One key thing Kochman noted is 
that components become outdated all 
of the time, but there are avenues to 
provide funding that might address 
the shortcomings of small compo-
nents. In the case of the ALQ-99 Band 
4 transmitter OTWT, where the produc-
tion formula effectively was lost, the 
situation became more serious. Some-
one decades earlier should have start-
ed asking questions about acceptable 
standards. “They should have been 
looking at the fact that they only had 
25 to 30 percent yield from the very 
beginning. Maybe we shouldn’t be ac-
cepting that as a yield. We had a bad 
design and we knew it was a bad de-
sign,” Kochman said. “If the customer 
is paying for it, accepting it and you’re 
producing three [units] to achieve one 
[usable unit]… you need to take those 
warning signs seriously when you en-
counter them early.”

The lessons learned on the ALQ-99 
upgrade process also will aid the Navy 
as it undertakes the -99’s replacement, 
the Next-Generation Jammer (NGJ). 

“On the -99, we never had any way 
of recording usage data, so we have no 
idea how old these components are,” 
Kochman said. “We know when they 
were manufactured, but we have no 
idea how much they have been used. 
It’s difficult to track usage data when 
things fail. We know how much time a 
plane has flown, or how much time a 
pod has flown, but we don’t know how 
much time a transmitter or exciter was 
operated or even how much time it was 
powered up. This is problematic from 
the perspective of data programming 
use requirements.”

It’s a lesson learned well, as the NGJ 
will build in usage and performance 
data recording that can be used on the 
maintenance and logistics support side. 
“We’re cognizant of the data issues we 
had on the -99 and we won’t repeat 
that,” said Kochman.

“I expect, in a year from now, the 
Band 4 transmitter readiness won’t be 
discussed by anyone for the first time 
in many years. We expect to really see 
a turnaround in coming months,” Koch-
man said. “We’re moving ahead.” a
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October 6-8
 GTRI, Atlanta, GA

Low Probability of Intercept, ELINT/

SIGINT

 November 17-19
Naval Post Graduate School, 

Monterey, CA

Upcoming AOC Conferences: 

Interested in sponsoring a conference?
Contact Kent Barker at 703-445-7798 
or email barker@crows.org

Single conference sponsorship or 
conference packages available!

For more information visit www.myaoc.org.
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MINIATURE PORTABLE RECEIVERS
The Picoceptor™ is DRS Technologies’ 

newest series of minia-
ture portable receiv-
ers. Measuring 13 cu-
bic inches and requir-
ing 1 Watt of power, 
the receiver is designed 
for portable SIGINT and other 
software-defi nable radio applications. The receiver 
features an FPGA architecture and a built-in Web-
based USB 2.0 graphical user interface that attaches 
to thumb drives, Ethernet devices, GPS receivers and 
Bluetooth modules and connects to a personal com-
puter (PC) or laptop. Its RAM and fl ash memory sup-
port Linux OS software. Its fi le transfer protocol (FTP) 
and telecommunications network (telnet) protocol ca-
pability make it well-suited for complex digital signal 
processing. DRS Signal Solutions Inc., Gaithersburg, MD; 
www.drs-ss.com

FPGA-BASED DIGITAL RECEIVERS
Mercury Computer Systems has 

introduced the DCM-V5-
XMC Echotek® series of 
digital receivers based on 
Virtex™-5 FPGA architec-
ture. Ideal for COMINT and 
ELINT applications, the receivers 
are packaged in a mezzanine card 
format and have two 14-bit analog-to-digital convert-
ers (ADCs) at up to 250 mega samples per second (MSPS) 
and one 12-bit digital-to-analog (DAC) converter at up 
to 2.3 giga samples per second (GSPS). The units are 
available either with a Virtex-5 SX95T or LX155T FPGA 
and each comes with QDR-II-SRAM and DDR-II-SDRAM 
memory chips, the latter using a 312.5-MHz, 32-bit-
wide link to the FPGA for a 2.5-GB/s bandwidth. The 
convection-cooled receivers include two high-speed 
serial XMC connectors and can be used in tempera-
tures ranging from 0 to 40 degrees Celsius. Mercury 
Computer Systems; Chelmsford, MA; www.mc.com   a

ULTRA-BROADBAND AMPLIFIER
The CHPA0618-1-G45, a solid-state amplifi er from 

CAP Wireless, operates 
across a 6- to 18-GHz fre-
quency range with 40 Watts 
of output power. Designed 
for applications including 
electronic attack, the ampli-
fi er’s architecture is based on 
the company’s Spatium™ spatial combining tech-
nology that provides single-point failure protection 
and 3D heat dissipation, making it well-suited as an 
alternative to a traveling wave tube amplifi er. Other 
features include a low noise fi gure, low phase noise 
and spurious, an infi nite load VSWR without damage 
to the amplifi er and no warm-up or turn-on lag. CAP 
Wireless; Newbury Park, CA; www.capwireless.com

BROADBAND RF TRANSISTORS
The PowerBand™ family of high-power, wide-

band RF transistors from TriQuint Semiconductor is 
designed for broadband radar and signal jamming 
applications in mobile and ground-based environ-
ments. The transistors operate across a 500 MHz- to 
3 GHz- frequency range, delivering up to 50 Watts 
of power with a 50 percent PAE typical effi ciency 
performance. Other features include a long battery 
life and less PCB area dedicated to RF and less need 
for thermal control than conventional transistors. 
The transistors can be developed to integrate galli-
um arsenide (GaAs), gallium nitride (GaN) or RF lat-
erally-diffused metal oxide semiconductor (LDMOS) 
technologies. TriQuint Semiconductor; Hillsboro, OR; 
www.tqs.com

HIGH- AND LOW-BAND TRANSMITTERS
dB Control has launched four high- and low-band 

transmitters covering the 6- to 18-GHz and 2- to 7-GHz 
frequency spectrum and designed for next-generation 
airborne electronic attack applications. Based on mi-
crowave power module (MPM) technology, the MIL-
STD-461E-compliant transmitters include a high-band 
transmitter providing 1,500 Watts of power, a high-
band continuous wave (CW) transmitter providing 100 
Watts CW or pulse power, a dual high-band transmit-
ter providing 200 Watts per channel CW or pulse pow-
er and a single low-band transmitter providing 200 
Watts CW or pulse power. The four products are RAM- 

or ECS air-cooled and 
perform at altitudes 
up to 60,000 feet. dB 
Control; Fremont, CA; 

www.dbcont rol .
com

18-40 GHz MILLIMETER-WAVE SDLVAs
Link Microtek has introduced a line of millime-

ter-wave successive detection log video amplifi ers 
(SDLVAs) manufactured by Endwave Corporation and 
designed for electronic intelligence (ELINT) receivers, 
as well as radar and missile-guidance systems. The 
SDVLAs come in three types, the 18- to 40-GHz ASDA-
81840, the 18- to 26-GHz ASDA-81826 and the 26- to 
40-GHz ASDA-82640. With a typical signal sensitivity 
of -65 dBm at 85 degrees Celsius and a typical dy-
namic range exceeding 69 dB, the amplifi ers have a +/-
1.0 dB log linearity and +/-1.5 dB frequency fl atness. 
Hermetically sealed, they can operate in temperatures 
ranging from -45 to 85 degrees Celsius. Link Microtek; 
Basingstoke, Hampshire, UK; www.linkmicrotek.com
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Figure 1: A cell phone system comprises several towers that are connected to a mobile switching 
center, which also connects to a public switched telephone network.

Communications EW – Part 22

Communication Jamming (continued)

By Dave Adamy

 JAMMING CELL PHONES
This month and next, we will discuss 

the jamming of cell phone links. First, 
we will discuss how various types of cell 
phone systems work, and then we will 
consider a few jamming situations.

CELL PHONE SYSTEMS
Figure 1 shows a typical cell phone 

system. A number of towers are connected 
to a mobile switching center (MSC) that 
controls the whole process. The MSC also 
is connected to a public switched tele-
phone network so that cell phones can be 
connected to regular wired telephones. 

Cell phone systems can be either ana-
log or digital. This refers to the way that 
communication signals pass between the 
cell towers and cell phones. In analog 
systems, the communication channels 
are analog (frequency modulated), but 
there also are control channels, which are 
digital. Digital systems use digital chan-
nels for both control and communication. 
Each frequency in a digital cell system 
has multiple communication channels. 
We will consider two important digital 
systems (GSM and CDMA) as typical.

ANALOG SYSTEMS
In analog cell phone systems, du-

plex operation is provided by the as-
signment of two radio frequency (RF) 
channels to each cell phone, one from 
the tower to the phone (the downlink) 
and one from the phone to the tower 
(the uplink). One user continuously oc-
cupies two RF channels during a call. 
Each channel carries the transmitted 
signal most of the time, but interrupts 
this signal for short periods to send 
digital control data. In some systems, 
the control data is modulated onto the 
voice signal so that no interruption is 
required. Figure 2 shows the way sig-
nals are carried in analog cell phone 
channels for a typical system. A few of 
the RF channels carry digital signals 

cell phone enters the “idle” mode, moni-
toring the control channel for incoming 
calls. When the cell phone is called, the 
tower sends a control message assigning a 
pair of RF channels. When the cell phone 
initiates a call, the tower sends a control 
message to assign the RF channels. When 

for access and control functions, and 
these are called control channels.

When a cell phone is activated, it 
searches control channels to fi nd the 
strongest tower signal (i.e., the closest 
cell tower). After the cell system validates 
the cell phone as an authorized user, the 

Figure 2: An analog cell phone system carries one conversation per RF channel. Up and down link 
channels for one phone are 45 MHz apart.
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Figure 3: GSM cell phones carry digital user data in one RF channel for the uplink and another RF 
channel for the downlink.

Figure 4: CDMA cell phones carry up to 64 digital user signals, each using a different spreading 
code, on each RF channel.

no channels are available, the system 
delays by a randomized period before re-
trying. To prolong cell phone battery life, 
the cell phone transmitter is turned off 
when the user is not talking. The digital 
control signals in the voice channels al-
low the system to change the RF chan-
nel assignment and to turn down the 
transmit power from the cell phone to 
the minimum acceptable level (to further 
prolong battery life).

Analog cell systems typically operate 
at about 900 MHz and can have up to 
50 Watts of transmit power on each RF 
channel from the cell towers. Cell phones 
have a maximum transmit power of 0.6 
to 15 Watts, but are turned down to a 
minimum required power by command 
from the tower. Minimum cell phone 
transmit power is usually 6 milliwatts.

 GSM SYSTEMS
The Global System for Mobile 

Communication (GSM) has eight time 
slots per 200-MHz-wide RF band, al-
lowing eight users to share the same 
RF band. A system will have many RF 
bands. Digitized voice data from each 
user is carried in one bit per frame as 
shown in Figure 3. The frame repeats 
at 33,750 frames per second for a total 
bit rate per RF channel of 270 kbps. 
Some systems operate in half rate 
mode, in which each user occupies the 
assigned bit in every second frame, so 
that 16 users share each frequency 
band. At the receiver, the bits in one 
time slot are passed through a digital 
to analog converter (DAC) to repro-
duce the signal that was digitized at 
the transmitter.

CDMA SYSTEMS
Code division multiple access (CDMA) 

cell phone systems use direct sequence 
spread spectrum (DSSS) modulation as 
described in the August 1998 “EW 101” 
column. Each user voice input signal is 
digitized. A high-rate digital modula-
tion carrying a pseudo-random code 
is applied to each digitized user voice 
signal in the transmitter. This spreads 
the signal power over a wide frequency 
spectrum, thereby reducing its power 
density. When the same pseudo-random 
code is applied to the received signal at 
the receiver, the signal is returned to 
its original form. When passed through 
a DAC, the signal can be heard by the 
user for whom it is intended. If the cor-
rect code is not applied to the received 
signal, it remains so faint that it cannot 
even be detected by a listener. By us-
ing 64 different codes, which have been 
selected for optimum signal isolation, 
voice signals from 64 different users can 
be carried on the same 1.23 MHz wide RF 
channel as shown in Figure 4. A CDMA 
cell system has multiple RF channels. 
Some of the access channels (code and 
RF channel) in the system are used for 
control functions.

Operation is very similar to that of 
GSM cell systems as described above. 
However, the control signals to cell 
phones assign spreading codes rather 

than time slots. The IS-95 CDMA system 
operates throughout the United States 
at 1,900 MHz using tower and cell phone 
transmit powers like those described 
above for analog cell phone systems.

WHAT’S NEXT
Next month, we will continue our 

discussion of jamming cell phones. 
For your comments and suggestions, 
Dave Adamy can be reached at dave@
lynxpub.com. a

Some of the user time slots in the cell 
system are occupied by control channels 
for paging and assignment of RF chan-
nels and time slots.

Operation is very similar to that of 
analog cell systems. When a cell phone is 
activated, it searches control channels to 
fi nd the strongest tower signal and, after 
authorization, enters the idle mode, mon-
itoring the control channel for incoming 
calls. When the cell phone is called or ini-
tiates a call, the tower sends a control mes-
sage assigning a pair of RF channels (one 
each for uplink and downlink). However, 
in a GSM system, it also assigns a time slot 
in each assigned RF channel. 

The randomized delay before retry 
when no channel/time slot is available 
and the control of cell phone trans-
mitter power to maximize battery 

life are the same as described above 
for analog systems. 

GSM systems operate at 900; 1,800; 
and 1,900 MHz. Separate RF channels 
are used for the uplink and downlink 
to each cell phone for full duplex op-
eration. Note that different time slots 
are used for the uplink and downlink so 
that a cell phone is not transmitting and 
receiving at the same time. The trans-
mitted power from cell phones and tow-
ers is similar to that in analog systems. 
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associat ion 
news

ONR EW PROGRAM 
MANAGER VISITS 
CHESAPEAKE BAY 
ROOST

Dr. Peter Craig, Program Manager 
for Electronic Warfare at the Office 
of Naval Research (ONR), was the 
guest speaker at the Chesapeake 
Bay Roost’s (CBR) Roost January 
Luncheon, held January 15 in the 
Pioneer Hall of the National Elec-
tronics Museum in Linthicum, MD.

ONR sponsors scientific research 
and technology that pursue revolu-
tionary capabilities for future naval 
forces and mature transitional sci-
ence and technology (S&T) advances 
to improve naval capabilities, respond 
to current critical needs and main-
tain broad technology investments.

Dr. Craig discussed the ONR Elec-
tronic Warfare S&T area objectives 
and challenges. He placed particular 
emphasis on the ONR Broad Agency 
Announcement (BAA) posted January 
8 titled “Electronic Warfare Discov-
ery and Invention (D&I)” (ONR BAA 
09-014). This BAA is seeking white 
paper submissions on technologies to 
defect and defeat imaging infrared 
(IR) and multi-mode threats.

For more information about CBR 
and its activities, contact John 
Hawkins at (410) 551-0620.  

REPRESENTATIVE VISITS CRANE ROOST
In December, US Rep. Brad Ells-

worth (D-8, Indiana) took a break 
from his pre-holiday schedule at the 
Naval Surface Warfare Center Crane 
Division to have lunch with the 
Crane Roost. Jimmy Hearn, presi-
dent of the Crane Roost, briefed Rep. 
Ellsworth and his legislative direc-
tor, Jed D’Ercole, on the Association 
of Old Crows (AOC) and the Crane 
Roost. Rep. Ellsworth is a member 
of the Congressional Electronic War-
fare (EW) Working Group and is con-
cerned with capability gaps in EW. 
Following the luncheon, Hearn said, 
“It is fantastic for EW to be receiv-
ing this degree of congressional in-
terest and support!”

Rep. Ellsworth was visiting the Na-
val Surface Warfare Center in south-
ern Indiana to gather information on 
the Naval Electronic Warfare Techni-
cal Integration Center (NEWTIC) and 
related EW efforts at Crane. Morning 
sessions were devoted to unclassified 
briefings by NEWTIC Director Erika 
White. The remainder of the day was 
devoted to classified briefings pro-

vided by EW Director Don Schulte and 
the Crane staff.

Director White said, “NEWTIC is 
part of the renaissance in EW. We 
will be the catalyst for EW technol-
ogy transition and application Navy-
wide.” NEWTIC will provide the Navy 
with technology transition and inte-
gration into current and future EW re-
quirements. This will be accomplished 
through an analysis of current and 
projected multispectral, multi-domain 
and multi-mission EW needs. 

From left to right: US Rep. Brad Ellsworth, 
Crane Roost Vice President Carl Lohkamp 
and Crane Roost President Jimmy Hearn.

HELP DETERMINE THE AOC’S FUTURE
AOC is taking nominations for the 2009 Annual Election. Positions include 

President, who will service as Vice President in 2010 and President in 2011, along 
with three At-Large director positions and regional directors from the Central, 
Mid-Atlantic and Pacific Regions. 

Nomination forms are available on the AOC website at www.myaoc.org or by 
contacting Carol Vann at the AOC. Nominations must be submitted to Ms. Vann 
by close of business on April 10, 2009.

For any questions or assistance, please contact:

Carole Vann, AOC Election Coordinator
Office: (703) 549-1600
Fax: (703) 549-3279
E-mail: vann@crows.org   a

AOC AWARD 
NOMINATIONS DUE 
APRIL 15

AOC is taking nominations for 
its annual awards. See the ad on 
Page 31 for a list of awards.

For more information and a nom-
ination form, visit www.myaoc.org.



For additional information, go to our website at www.BMCAOC.org

he 16th FIESTACROW Symposium is presented by the Mountain-Western Region, 
Association of Old Crows, the Billy Mitchell Chapter, and is co-sponsored by the 
Armed Forces Communications and Electronics Association (AFCEA) – Alamo 

Chapter. Government participation includes the Joint 
Information Operations Warfare Command, the Air Force ISR 
Agency, the 67th Network Warfare Wing, the Air Force 
Information Operations Center, NSA/CSS Texas, the Cryptologic  
Systems Group and the 563 Flying Training Squadron.

FiestaCrow 2009!

EW & CYBER... Global Spectrum Control
The 2009 Mountain-Western Region Technical Symposium

You are invited to join us April 19th through April 23rd, 2009
in San Antonio during our fabulous Fiesta week!
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BECOME An Industry OR INSTITUTE/UNIVERSITY MEMBER
Sign up now to become an industry or institute/university member and receive a discount on exhibit space at the 
AOC National Convention in Washington, DC. Exhibit space is selling quickly. For more information on industry 
membership visit our website at www.crows.org or contact Glorianne O’Neilin at oneilin@crows.org or (703) 549-1600.

MEMBER TYPE ANNUAL FEE SPONSORED MEMBERS

SUSTAINING (ANY SIZE) $3,000 30
INSTITUTE/UNIVERSITY $1,500 25
LARGE (400+ Employees)  $1,500 22
MEDIUM (50-399 Employees) $1,000 15
SMALL (10-49 Employees)     $500 10
CONSULTANT (1-9 Employees)    $300     5

INDUSTRY FEE SCHEDULE
(Company size determines fee except for 
sustaining members)

AOC INDUSTRY OR INSTITUTE/UNIVERSITY MEMBER BENEFITS

• Opportunity to designate key employees for AOC membership
• Reduced rates for exhibit space at the AOC National Convention 
• Free organization narrative annually in the Journal of Electronic Defense (JED) 
• Names of industry members will appear in each issue of JED 
• Sponsored members receive discount for courses, and technical symposia
• Strengthened industry/association/government coalition 
• Nonpartisan government relations 
• Highly ethical forum for free exchange of information 
• Expanded participation in professional activities 
• Valuable professional contacts.

SUSTAINING
Agilent Technologies
Argon ST
BAE SYSTEMS
The Boeing Company
Chemring Group Plc 
Crane Aerospace & 

Electronics Group
Electronic Warfare 

Associates, Inc.
Elettronica, SpA
General Dynamics
ITT Industries, Inc.
Northrop Grumman 

Corporation
Raytheon Company
Rockwell Collins
Saab Avitronics
Thales Communications
Thales Aerospace Division

INSTITUTE/

UNIVERSITY
Georgia Tech Research 

Institute
Mercer Engineering Research 

Center

GROUP
AAI Corporation
Aculight Corporation
Advanced Concepts
Advanced Testing 

Technologies Inc
Aethercomm, Inc.
Air Scan Inc. 
Akon, Inc.
Alion Science and 

Technology
AMPEX Data Systems
Anaren Microwave, Inc.

Annapolis Micro 
Systems, Inc.

Anritsu
Applied Signal Technology
ARINC, Inc.
Aselsan A.S.
ATDI
ATK Missile Systems 

Company
Avalon Electronics, Inc.
BC Power Systems 
Blackhawk Management 

Corporation
Booz & Allen Hamilton
CACI International 
Calhoun International
Colsa Corporation
Comtech PST
CPI
Cubic Defense
Curtiss-Wright Controls 

Embedded Computing
CyberVillage 

Networkers Inc.
Dare Electronics Inc.
David H. Pollock Consultants, 

Inc.
dB Control
Defence R&D Canada
Defense Research Associates 

Inc.
DRS Codem Systems Inc.
DRS C3 Systems
DRS EW & Network 

Systems (Canada)
DRS Signal Recording 

Technologies
DRS Technologies 

Sustainment Systems
DRS Training and Control 

Systems, Inc.
Dynetics, Inc.
ELBIT Systems of America
Elcom Technologies, Inc.
Electro-Metrics

Elisra Electronic Systems, Ltd
EMCORE 
EMS Technologies Inc.
Endwave Corp
EONIC B.V. 
ESL Defence Limited
Esterline Defense Group
e2v
EWATER Solutions 
EW Simulation 

Technology Ltd
EWA-Australia Pty Ltd.
Field Aviation 

Company Inc.
Filtronic Signal Solutions
Foster-Miller Inc.
Honeywell International
Hubner & Suher Inc
Impact Science & Technology
Innovationszentrum Fur

Telekommunikation
-stechnik GmbH

Instruments for Industry, 
Inc.

ITCN, Inc.
iVeia, LLC
IZT GmbH
Jabil Circuit
JB Management, Inc.
JT3, LLC
Keragis Corporation
KOR Electronics, Inc.
L-3 Communications
L-3 Communications-

Applied Signal & Image 
Technology

L-3 Communications 
Cincinnati Electronics

L-3 Communications/ 
Randtron Antenna 
Systems

Lockheed Martin
Lorch Microwave
LNX
M/A-COM

MacAulay-Brown
Mass Consultants 
MC Countermeasures, Inc.
MegaPhase
Micro-Coax, Inc.
Micro Systems 
MiKES Microwave Electronic 

Systems Inc.
MITEQ, Inc.
The MITRE Corporation
Monteria, LLC
MRSL
Multiconsult Srl
My-konsult
New World Solutions, Inc.
Nurad Technologies, Inc
Oerlikon Contraves AG
Ophir RF Inc.
Orion International 

Technologies
Overwatch Systems Ltd.
Phoenix International 

Systems, Inc.
Plath, GmbH
QUALCOMM
Rafael-Electronic 

Systems Div.
Research Associates 

of Syracuse, Inc.
Rising Edge Technologies
Rohde & Schwarz 

GmbH & Co. KG
RUAG Holding
Sage Laboratories
Sage Management
Science Applications 

International Corporation
Scientific Research 

Corporation
SELEX Galileo
SELEX Sensors & Airborne 

Systems US Inc. 
Siemens Schweiz AG
Sierra Nevada Corporation
Simulation Technologies

Sivers IMA AB
Soneticom, Inc.
SprayCool 
SRCTec, Inc.
SRI International
Subsidium
Sunshine Aero Industries
SURVICE Engineering Co.
Symetrics Industries, LLC
Sypris Data Systems
Syracuse Research 

Corporation
Systematic Software 

Engineering 
Systems & Processes 

Engineering Corp. 
SystemWare Inc.
T. Bear Larson & 

Associates, Inc.
Tactical Technologies Inc.
Tadiran Electronic 

Systems Ltd.
Tech Resources, Inc.
Technology Management Inc.
TECOM Industries
Tektronix, Inc.
Teligy
TELEMUS
Teleplan AS
TERMA A/S
Thales Components Corp.
Thales Homeland Security
Times Microwave Systems
TINEX AS 
TMD Technologies 
TRAK Microwave
TRIASYS 

Technologies Corp.
TRU Corporation
Vigilance
Wavepoint Research, Inc.
Werlatone Inc.
xwave Solutions, Inc.

AOC Industry and Institute/University Members
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I n d e x
of adver t isers

AAI Corporation ........................................................www.aaicorp.com ...........................................5
AKON, Inc. .................................................................www.akoninc.com ..........................................7
Anaren Microwave Inc. .............................................www.anaren.com ......................................... 20
ATK Integrated Systems ...........................................www.atk.com ............................................... 22
BAE Systems ..............................................................www.baesystems.com ......54 & inside back cover
CDES – M/A-COM SIGINT Products ............................www.macom-sigint.com ................................ 35
Cobham Defense Electronic Systems ........................www.cobhamdes.com ...............................28, 29
Crane Aerospace & Electronics..................................www.craneae.com/electronics ....................... 19
CTT, Inc. ....................................................................www.cttinc.com ........................................... 18
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You can’t protect the fleet if you don’t dominate
the spectrum. BAE Systems makes that possible
by teaming with General Dynamics Advanced
Information Systems to provide electronic
warfare solutions for the surface maritime
environment. No threat will get near the fleet
while our fully integrated and scalable systems
are standing guard. Proven technology to identify
and neutralize threats: another real advantage
we’re proud to deliver. www.baesystems.com

DOMINATE THE SPECTRUM. 
CONTROL THE BATTLESPACE. 
PROTECT THE FLEET.
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See you at
Dixie Crow Symposium

www.terma.com

Missile Warning for Fast Jets
- Six Pylon mounted AAR-60 UV Sensors provide 360 deg Spherical Coverage
- Controlled by AN/ALQ-213(V) for automatic Threat Response
- New Threat Display and three-dimensional Audio Warning for improved Situational Awareness
- Active Noise Reduction for reduced Crew Fatigue
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