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MISSIONS
ACCOMPLISHED

It’s all about support —24/7/365  

our people are on-call for virtually every type 

of on-site operations and maintenance 

service demanded by today’s complex 

base operations.

WHAT CAN WE ACCOMPLISH FOR YOU?

emcor_info@emcor.net     866.890.7794     emcorgovservices.com

EMCOR Government Services takes  

many forms—our people support key  

facilities for the Army, Navy, Air Force,  

Marines, U.S. Coast Guard, and  

U.S. Customs and Border Protection  

and more.

High-tech, high-performance  

facilities deserve a higher caliber  

of preventive maintenance and  

repair—we are proud to provide  

vital services and Base Operations 

Support nationally.

What don’t we do for the US Military?

While we don’t pilot the jet fighters or captain the aircraft carriers,  

EMCOR has plenty of boots on the ground to keep our troops and their 

facilities safer, more efficient and ever-ready. Below is a just sample of 

how we help the Military accomplish its missions.....
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Features:

 › Input current telemetry

 › 18 to 40V DC input

 › RAD-Hard with TID >100Krads

    and SEE immunity to

    LET = 83MeV-cm2/mg

 › 30W low voltage single and

    dual outputs

 › Efficiency up to 81%

 › Latch-off output overvoltage

    protection (OVP) 

 › Design analysis including

    WCA available

 › Industry’s standard package:

    3.50”L x 2.50”W x 4.75”H

Space Grade 
DC-DC Converter 
with OVP 

For more information call 

1.800.981.8699 or

visit www.irf.com
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BY JOHN KELLER, EDITOR IN CHIEF trends

Military eyes swarms of drones working 
as teams to overwhelm the enemy

Working as a team is a core compo-

nent of modern military doctrine, 

yet what usually comes to mind 

first when we ponder the role of un-

manned vehicles is the lone wolf, 

not members of a team.

Consider the unmanned aerial 

vehicle (UAV) and most likely you’ll 

think of a single reconnaissance 

drone tracking terrorists or enemy 

military forces, or the armed UAV 

slipping through enemy defens-

es quickly and quietly for a surgical 

hit-and-run attack. 

All that could be changing, be-

cause of research initiatives like the 

Gremlins program of the U.S. De-

fense Advanced Research Projects 

Agency (DARPA) in Arlington, Va. 

The Gremlins program, announced 

in September, envisions swarms of 

semi-expendable reconnaissance and 

electronic warfare (EW) UAVs falling 

quickly on an unsuspecting enemy to 

overwhelm opposition by suppress-

ing missile defenses, cutting off com-

munications, spoofing internal securi-

ty, and perhaps even infecting enemy 

data networks with computer viruses.

This is all without exposing even 

one human aircraft pilot to danger.  

Manned aircraft would launch the 

drones from platforms like the C-130 

utility turboprop or similar military 

planes at safe distances outside the 

ranges of enemy air defenses and 

unleash an onslaught of drones on 

the enemy.

The swarming drones envisioned 

in the DARPA Gremlins program 

would be relatively inexpensive, so 

their losses wouldn’t jeopardize mis-

sions or impose crippling costs. Still, 

Gremlins drones would be sophisti-

cated enough to do real damage to 

the enemy, and then be recovered 

should they survive the mission.

Host C-130 aircraft would be fit-

ted with special equipment to cap-

ture returning drones so they could 

fight another day. In fact, the Grem-

lins drones could be used several 

more times — but are not envisioned 

for anything other than limited life 

cycles. Maybe they could last as long 

as 20 missions before being retired. 

Think of reusable target drones, and 

you have the idea for Gremlins UAVs.

Simply swarming an enemy with 

UAVs will be harder than it sounds. 

Not only will these drone swarms 

overwhelm an enemy, but they 

must work together to do it. For ca-

pabilities like this, technological 

challenges remain to be overcome. 

Perhaps the most important is de-

vising effective and secure ad-hoc 

wireless networks that would en-

able UAVs to communicate and co-

ordinate their actions. 

The contractors chosen to partic-

ipate in the Gremlins program will 

confront just such a challenge. These 

wireless networks must be adaptable 

and self-healing so that when one 

drone fails, gets shot down, or crash-

es unexpectedly, then others auto-

matically can assume its responsi-

bilities. No medics will be necessary. 

As attrition were to factor in to 

Gremlins-like missions, the remain-

ing drones would continue on with 

surveillance duties, electronic jam-

ming, communications eavesdrop-

ping, cyber warfare, or other as-

signed tasks. After completing the 

mission, surviving drones would 

rendezvous at a pre-determined lo-

cation and be recovered by the host 

C-130 aircraft. Sneak in, swarm and 

overwhelm the enemy, and then 

leave. That’s the objective.

DARPA isn’t alone in pursuing 

swarming drone technologies; a vari-

ety of military agencies are trying to 

develop the ability to swarm the en-

emy with UAVs. There’s the Office of 

Naval Research’s LOCUST (Low-Cost 

UAV Swarming Technology) pro-

gram. DARPA is doing similar coop-

erative UAV work in its Collaborative 

Operations in Denied Environment 

(CODE) program. The DARPA Grem-

lins program is one of the latest ini-

tiatives, and will help give depth and 

focus to military drone swarming re-

search. DARPA wants Gremlins pro-

gram proposals by November. 
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news

GE sale of embedded computing unit 
to make company nimbler, more agile

BY JOHN KELLER

NEW YORK — The New York-based 

private equity firm Veritas Cap-

ital is acquiring the embedded 

computing business of General 

Electric Co., which has been part of 

the GE Intelligent Platforms business 

unit based in Huntsville, Ala.

The GE embedded systems busi-

ness specializes in open-architec-

ture electronic systems for aero-

space, defense, and industrial 

applications. The company offers 

rugged products designed to with-

stand harsh environments, such as 

extreme temperature and high vi-

bration, and has about 700 employ-

ees worldwide.

GE Intelligent Platforms has been 

part of the GE Energy Management 

segment. Veritas Capital invests in 

companies that provide products 

and services to government and 

commercial companies worldwide.

Terms of the transaction, an-

nounced on 22 Sept., were not dis-

closed, and the acquisition is ex-

pected to close by later this year. 

After closing, GE’s embedded sys-

tems business will be renamed and 

operate as an independent compa-

ny at its current headquarters in 

Huntsville, Ala., Veritas officials say.

The change of ownership will en-

able the GE embedded business unit 

to be nimbler, faster, more agile, 

more responsive, and more flexible, 

company officials say.

Bernie Anger, currently General 

Manager of GE’s Intelligent Platforms 

business, will continue to lead the 

embedded computing business for 

Veritas, says Mark Begor, president 

and CEO of GE Energy Management.

“Veritas brings deep experience  

investing in the defense market, a 

vast network of relationships in the 

government and commercial mar-

kets, and a track record of add-

ing significant value to its portfolio 

companies,” Anger says.

“Acquiring GE’s Embedded Sys-

tems business is an exciting oppor-

tunity to partner with a leading pro-

vider of mission-critical technology 

solutions to both government and 

commercial markets,” says Hugh Ev-

ans, a managing partner of Veritas.

The embedded systems business 

has been part of GE largely since 

2006, when GE acquired leading em-

bedded computing companies Rad-

stone Technology PLC and SBS Tech-

nologies. Earlier GE had acquired 

embedded computing companies 

VMIC in 2001 and RAMiX in 2003. 

FOR MORE INFORMATION visit GE 
Intelligent Platforms online at 
www.geautomation.com, or Veritas 
Capital at www.veritascapital.com.

	16 research organizations 
to share $800 million for 
expeditionary warfare
Sixteen U.S. defense technology  

research organizations will 

share as much as $800 million  

over the next five years to de-

velop, test, and demonstrate new 

technologies related to expedi-

tionary warfare. The Army Con-

tracting Command at Research 

Triangle Park, N.C., named the 

16 companies last month to par-

ticipate in the Advanced Expe-

ditionary Warfare Development 

(AEWD) program. The 16 com-

panies are BAE Systems Tech-

nology Solutions & Services Inc. 

in Rockville, Md.; Battelle Me-

morial Institute in Columbus, 

Ohio; Booz Allen Hamilton Inc. 

in McLean, Va.; Bowhead Sys-

tem Management LLC in Alex-

andria, Va.; By Light Professional 

IT Services Inc. in Arlington, Va.; 

Charles Stark Draper Laboratory 

Inc. in Cambridge, Mass.; Envis-

tacom LLC in Atlanta; Exelis Inc. 

in Herndon, Va.; Georgia Tech 

Applied Research Corp. in At-

lanta; Hickory Ground Solutions 

LLC in Heathsville, Va.; Ideal In-

novation Inc. in Arlington, Va.; 

Janus Research Group Inc. in 

Appling, Ga.; K2 Solutions Inc. in 

Southern Pines, N.C.; Leidos Inc. 

in Reston, Va.; STS International 

Inc. in Berkeley Springs, W. Va.; 

and WinTec Arrowmaker Inc. in 

Fort Washington, Md. 
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Air Force to upgrade B-52 bombers 
for network-centric warfare
BY JOHN KELLER

WRIGHT-PATTERSON AFB, Ohio — U.S. Air 

Force avionics experts are preparing 

to upgrade 28 Boeing B-52 eight-en-

gine strategic jet bombers to enable 

the venerable aircraft to log-in to 

the network-centric battlefield.

Officials of the Air Force Life-

cycle Management Center at 

Wright-Patterson Air Force Base 

in Ohio have announced a $46.7 

million contract to the Boeing  

Co. Defense, Space & Security  

segment in Oklahoma City, 

Okla., for seven full-rate-pro-

duction Combat Network 

Communication Technology 

(CONECT) upgrade kits for the 

B-52 bomber.

The CONECT upgrades pro-

vide the B-52H with digital display 

screens, computer network serv-

ers, and real-time beyond line of 

sight communication links to en-

able crews to stay connected to the 

world throughout their missions.

The contract also calls for Boeing 

to provide 21 retrofit kits to convert 

previously purchased B-52 CONECT 

kits from a low-rate initial produc-

tion configuration to the full-rate 

production configuration.

Another facet of CONECT is the 

addition of networking devices to 

the aircraft to act as a digital frame-

work, for easy incorporation of new 

technologies in the future.

Included in the CONECT modi-

fication kits are six units of pecu-

liar support equipment; 14 CONECT 

mission support system ground sta-

tions; 114 removable storage devic-

es; and technical support for instal-

lation of the CONECT system on the 

B-52H aircraft — including parts and 

components expected to go obsolete 

and depot maintenance during the 

program.

The B-52 CONECT program in-

volves new computers and color  

displays, key data links, an ad-

vanced wideband satellite terminal, 

and tie-ins to existing Air Force sys-

tems to enable B-52s to receive new 

missions and re-target weapons 

during flight.

The Air Force operates 76 B-52s 

primarily out of Barksdale Air Force 

Base, La.; Minot Air Force Base, N.D.; 

and Andersen Air Base, Guam.

These upgrades to the B-52 are 

designed to improve the aircraft’s 

utility in the modern battlespace 

and to keep the 50-year-old air-

craft capable and lethal until at least 

2040, Air Force officials say.

The machine-to-machine inter-

facing introduced by CONECT also 

allows for rapid re-tasking and re-

targeting while eliminating poten-

tial human error. This enables the 

B-52H to conduct digitally aided 

close-support missions in coordina-

tion with tactical air controllers on 

the ground.

A combined air and space oper-

ations center provides the air-

craft with constantly updated 

threat and targeting data, rath-

er than requiring the crew and 

mission to depend solely on in-

formation that was available 

only at take-off.

Air Force and Boeing techni-

cians install the CONECT kits 

aboard each B-52 as it comes in 

every four years for periodic de-

pot maintenance (PDM) at Tin-

ker Air Force Base in Oklaho-

ma City, Okla. Because CONECT 

requires making such extensive 

modifications to the aircraft, the 

upgrades only can be performed 

during PDM visits at Tinker Air 

Force Base.

Equipping a B-52H with CONECT 

requires nearly 7,000 man-hours to 

complete, or approximately nine 

months per aircraft. The Oklahoma 

City Air Logistics Complex at Tin-

ker has the capacity to perform as 

many as 17 of these refits per year. 

Upgrades to the B-52H aircraft are 

scheduled to be complete by 2020.

On this sole-source contract, Boe-

ing will do the work in Oklahoma 

City, Okla., and should be finished 

by May 2017. 

FOR MORE INFORMATION visit Boeing 

Defense, Space & Security online at 
www.boeing.com/defense, or the Air 

Force Lifecycle Management Center 

at www.wpafb.af.mil/aflcmc.

The Air Force and Boeing are upgrading communications 

links on the 1950s vintage B-52 bomber for network-

centric warfare capability.
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SPECIAL  REPORT

In the 21st century, military situa-

tional awareness relies on rugged, 

reliable, hack-resistant voice and 

data communications; advanced, 

multifunction sensors with data fu-

sion and secure, comprehensive net-

working data links throughout the 

now-digitized battlespace, from Na-

tional Command down to the indi-

vidual warfighter.

Situational awareness, generally 

seen as a localized defensive mea-

sure, far pre-dates the digital age 

and also has been used to great ef-

fect as a mass impact offensive 

weapon. 

One of the most successful us-

ers of offensive situational aware-

ness were the Mongols, who em-

ployed it in building the largest land 

Situational   
awareness  
relies on data communications  
and networking

Throughout the history of human 

conflict — from the outcome of 

minor battles to the fate of major 

empires — the results largely 

have come from one simple 

concept: situational awareness.

BY J.R. Wilson

U.S. 173rd Airborne Brigade Combat Team 

soldiers review a tactical operations 

center map during an exercise at the 

Joint Multinational Readiness Center in 

Hohenfels, Germany.
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empire of all time with an astonish-

ingly small number of warriors 

on horseback. Combining a fierce 

reputation for victory through 

slaughter, psychological warfare 

and mass deception, the Mongols 

created in their enemies a careful-

ly crafted — and often false — “sit-

uational awareness” with only one 

option: Submit to the Great Khan or 

face extinction.

Another example is the World 

War II U.S. atomic bombings of Hi-

roshima and Nagasaki, Japan. Of-

fensive situational awareness, how-

ever, also can backfire, revealing 

weak defensive situational aware-

ness, as was the case with al-Qaida’s 

9/11 attacks on the United States and 

the subsequent devastating U.S. mil-

itary response.

An ongoing technology revolu-

tion has greatly altered the scope 

and nature of both offensive and 

defensive situational awareness 

during nearly 15 years of hy-

brid warfare in Southwest Asia, 

where the enemy — while nev-

er being remotely close to the 

U.S.-led coalition in technology — 

ranged at various times from na-

tion-states and transnational terror-

ists to warlord, tribal and religious 

insurgencies to something not seen 

in more than one thousand years — 

a caliphate, as ISIS often calls itself.

Not your father’s situational 

awareness

The 21st Century has seen situation-

al awareness evolve from a simple 

concept into a complex and compre-

hensive network of electronic com-

ponents acquiring, analyzing, and 

moving more raw data in a single 

The Curtiss-Wright DuraNET 20-11 

low-SWaP networking switch delivers 

managed Gigabit Ethernet connectivity in 

a miniaturized form factor of only 30 cubic 

inches and 0.50 pounds.
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day than all the armies of 

World War II combined.

“Sun Tzu said to know 

the terrain, the ground you 

will be moving your army 

across, as a key to victo-

ry. What we have in the 

world today is an incred-

ibly complex terrain, not 

just ground but what is out 

there electronically and sit-

uational awareness at all 

levels — the 21st Century  

version of ‘knowing the 

terrain’,” says Tom Rob-

erts, product marketing specialist 

for COTS board products at the Cur-

tiss-Wright Corp. Defense Solutions 

Division in Ashburn, Va.

“Today’s forces don’t know what 

terrain they may face next week or 

next month or to what part of the 

world they may go. What we in the 

defense industry must do is pro-

vide equipment rugged enough to go 

anywhere with interfaces to what-

ever kinds of sensors are needed 

to accurately describe that terrain, 

then the networking infrastructure 

— also rugged — to get it to whoev-

er needs that view of the terrain, of 

the situation,” Roberts says.

So far, the U.S. has maintained 

what has seemed an insurmount-

able lead in situational awareness 

technologies. Still, the extensive use 

of COTS components and the likeli-

hood of future confrontations with 

far more sophisticated adversaries —  

including near-peer militaries — will 

make retaining that edge increasing-

ly difficult.

“All communications will be con-

tested in a peer- or near-peer en-

gagement and ensuring we have the 

technology edge will be even more 

important in the future,” warns 

Paul Quintana, director of defense &  

security vertical marketing at Mi-

crosemi Corp. in Aliso Viejo, Calif. 

“Wireless networking, including sol-

dier-based, will be very important, 

maintaining connectivity in any 

communications environment will 

be extremely important, and the 

side with the greatest resilience and 

ability to recover will have the edge. 

The ability to be adaptable to oth-

er people’s networks will be import-

ant, beginning with NATO, but also 

all systems available, regardless of 

ownership.

“It’s also important to know what 

the regional actors — South Korea,  

Malaysia, etc. — are doing, which in-

cludes a lot of focus on HF [high-fre-

quency radio communications],” 

Quintana continues. “The U.S. hasn’t 

done a lot of work in HF for a while, 

concentrating instead on satellite- 

linked communications. But to en-

sure reliable and resilient comms, 

we have to start looking across all 

parts of the spectrum. I think every-

body agrees that is critical for all fu-

ture warfare. DOD isn’t all that dif-

ferent from the trends we see in the 

commercial world — big data solu-

tions that require moving a lot of 

data back and forth and 

the only way to do that is 

resiliency.”

Companies such as 

Cisco, Microsemi, Cur-

tiss-Wright, Extreme En-

gineering Solutions (X-ES), 

MilSource, LGS Innova-

tions, and TE Connectivi-

ty Aerospace, Defense and 

Marine provide the sys-

tems and components re-

quired to maintain and 

evolve America’s lead in 

combat data communica-

tions, networking data links and sit-

uational awareness into the next 

generation and beyond.

Enabling technologies

Core technologies and processes to 

advance those capabilities — espe-

cially battlespace situational aware-

ness — include applied research and 

development on cyber security; se-

cure wireless communications; pho-

tonics; cellular, using standard com-

mercial techniques combined with 

tactical solutions; new and upgrad-

ed network infrastructure; a quan-

tum leap in controlling SWaP-C 

(size, weight, power, and cost); 

on-platform data fusion and analy-

sis; major improvements in the use 

of spectrum and mission-attached 

services to help warfighters and bat-

tlefield commanders make sense of 

the vast quantities of data collected 

in the modern battlespace.

The U.S. Department of Defense 

(DOD) “needs things that are very 

secure, robust, physically surviv-

able, and able to deal with cyber 

threats,” says Kevin L. Kelly, CEO 

of network specialist LGS Innova-

tions in Herndon, Va. “Most com-

mercial equipment is not built to go 

The tactical operations center (TOC) like the one shown above is 

where distributed sensing, signal processing, battlefield networking, 

and high-definition displays combine into situational awareness.
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into UAVs [unmanned aeri-

al vehicles] or other battlefield 

platforms, which must be able 

to go anywhere. Another re-

quirement is portability. The 

commercial world general-

ly doesn’t worry about weight 

or power requirements, but 

in the military environment, 

you don’t have the luxury of 

always having lots of pow-

er and typically need to be 

manpackable, which requires 

re-engineering.

“When you’re dealing with 

commercial communications, you 

usually have available several choic-

es for data backhaul, but DOD must 

be able to deploy anywhere and can’t 

assume there will be good commu-

nications capabilities, so many of 

our solutions must be able to work 

without any physical medium, such 

as transmitting through the air us-

ing laser technology in a very secure 

and high speed way that just doesn’t 

manifest in the commercial world at 

all,” Kelly says. That includes 

a push away from proprietary, 

serial, or USB-based commu-

nications to standardized IP-

based systems and from ve-

hicle- or program-specific 

products to COTS-based sys-

tems and components that 

can be integrated into plat-

forms at a lower cost, faster 

rate and with greater reliabili-

ty and interoperability.

“You now have comms on 

every warfighter in the field; 

when they are in urban situ-

ations, line-of-sight is very difficult 

and there is no signal connectivity. 

We’ve seen UAVs deployed as large 

antennas, providing the warfight-

er direct connection to the sky, so 

we do see routing at the UAV level, 

Ryan Straughan, hardware product engineer on the LGS 

Innovations research and development team, uses a thermal 

imagining camera to troubleshoot a custom-designed board 

for situational awareness processing.
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with data packets flowing from the 

warfighter to the UAV, then down 

to others on the ground, such as a 

TOC [tactical operations center],” 

says Ronen Isaac, general manager 

of rugged networking specialist Mil-

Source in El Segundo, Calif.

“There are two modes of com-

munications for individual soldiers, 

such as USB, and we have rugged 

USB hubs that do that connectivi-

ty,” Isaac says. “We can take HUDs, 

GPS devices, tactical radios, group 

them all together and allow for the 

radio to route that off the soldier to 

the UAV then down to the ground. 

The same idea theoretically could be 

put into a vetronics application, with 

mobile base stations where commu-

nications from the individual war- 

fighter go to a local Humvee that 

connects to a UAV.”

Ubiquitous IP

“The underlying technology that 

is the common thread through 

everything is Ethernet and its ubiq-

uitous nature has brought it to the 

front line for being deployed for sit-

uational awareness because it is ro-

bust, well known, and common-

ly available. So from LANs to WANs, 

Ethernet is being leveraged to han-

dle the transmission of data, includ-

ing video, over a network that can 

be shared quickly, affordably, and 

with technologies that are under-

stood,” says Mike Southworth, prod-

uct marketing manager for 

small-form-factor systems 

at Curtiss-Wright Defense 

Solutions in Ashburn, Va.

“In many of our mis-

sion processor systems, 

we often are finding re-

quirements for more and 

more Ethernet interfaces 

to be integrated within the 

computer itself, some card 

switches, some ports con-

necting to a streaming de-

vice with a video encoder, 

which we now often integrate with 

the processor as an I/O module,” 

Southworth says. “In a vehicle or 

aircraft that has sensors, especial-

ly cameras, either analog or digital, 

video can be quickly shared to local 

displays inside the vehicle or trans-

mitted outside and shared with 

whomever needs to analyze it.”

The key to future combat net-

working is reliably and transparent-

ly moving multiple large data pack-

ets around the battlespace and, 

eventually, to a final destination in 

real time. Due to the level of com-

plexity involved, however, that is 

not necessarily something the indi-

vidual warfighter will carry. At the 

same time, placing limited capabili-

ty on the warfighter, linked to more 

advanced vehicle-based systems, 

will improve situational awareness 

and platform and human health.

“Vehicles have many different 

sensors on them, from engine tem-

perature and oil levels to tactical 

devices, such as cameras, GPS, ra-

dar-jamming. Those are all being 

brought into IP, whether natively IP 

or using an adapter. They can all be 

aggregated into a Layer 2 switch, 

at which point we can take all that 

data and send it off the vehicle in 

U.S. Northern Command used a tactical operations center 

to consolidate intelligence information in support border-

security operations in Northern Arizona.

Remote, rapidly deployable tactical operations centers are used in the battle theater to obtain 

situational awareness and help commanders make tactical decisions. (Photo Courtesy of Fort Hood, 

U.S. Army III Corps.)
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a single link. So you can remote-

ly monitor everything from vehi-

cle status to sensors,” explains Mil-

Source’s Isaac.

“Some of those sensors are at the 

bleeding edge and we have submit-

ted our devices into, for example, 

special ops requirements to make 

the next generation of warfighter  

safer, stronger, etc. There is a lot 

of talk about body sensors that 

can keep an eye on temperature, 

blood pressure, etc., then analyze 

and route to a higher command,” 

Isaac continues. “The router for that 

might be built into an individual or 

squad radio or it might be in a UAV 

flying overhead — it just depends on 

how the integrator wants to design 

the network.”

Situational awareness systems 

designers have starting to move 

from Ethernet switches to Layer 3  

router ports, with the next gen-

eration seeing a requirement for 

10-gigabit ports, says Bret Farnum, 

vice president of sales at Extreme 

Engineering Solutions (X-ES) in Mid-

dleton, Wis.

“One can assume 10-gigabit will 

become the de-facto standard, but 

Gigabit Ethernet only recently be-

came the standard, so it could take 

up to 10 years for 10-gigabit to reach 

that point,” Farnum adds. “The other 

thing playing into the router space  

is most military customers require  

FIPS 140-2 certification and/or Com-

mon Criteria certification. Those 

certifications are key. I see that as 

an ongoing requirement for any 

router or switch that will be de-

ployed by the military in the future.

“Most available routers in the 

field today are 10/100 and now we’re 

talking about going to 10/1000, which 

is a 10-fold increase in speed, on the 

most simplistic basis,” Farnum con-

tinues. “And the number of avail-

able ports is increasing, which means 

more soldiers, vehicles, and con-

nection points can be supported. 

The bottom line is greater knowl-

edge. If you are in an airplane, are 

you landing in a friend or foe area 

and where is the foe? If you are a sol-

dier on the ground, what hazards are 

around you? And every major mil/

aero company today has information 

assurance groups whose job is to pre-

vent any hacking of these systems.”
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For DOD, in a period of tight bud-

gets, industry officials say future 

decisions will have to balance a 

wide range of combat requirements 

against what is available off-the-

shelf, taking advantage of commer-

cial demands for more speed and 

capability, reduced power, small-

er size, less weight, more rugge-

dization, higher reliability, econo-

mies-of-scale, etc. The expectation 

is the government will focus on 

what is truly COTS, enabling com-

paratively low-cost systems to be 

deployed in only a few weeks rath-

er than spending millions of dollars 

and months or even years to field 

something built from scratch to spe-

cific military standards.

“The ability to link multiple data 

sources and associated intelligence 

that comes from those sources — 

not just clandestine, but the wire-

less spectrum, troop movements, 

supply chain, etc. — is ever-in-

creasing with the move to cloud 

computing as a centralized reposi-

tory and even processing architec-

ture, which allows us to ‘home run’ 

all this data to a central place,” ex-

plains Kelly of LGS Innovations. 

“That gives the warrior and the 

mission planners more real-time 

access to data to make intelligent, 

efficient decisions.”

Convergence

“The challenge, of course, is infor-

mation overload, where you base 

decisions on a subset of all that data 

and you may not have chosen the 

correct subsets. Creating the prop-

er hierarchical structure so you 

don’t overload inputs is necessary to 

avoid what is called ‘analysis paraly-

sis’,” Kelly continues.

“The secondary challenge is the 

network itself,” Kelly says. “There’s 

only so much spectrum, so many 

connection points to the GIG [Glob-

al Information Grid], which means 

prioritizing traffic and slimming it 

down to the absolute essential for 

data transmission. Today’s network 

is overloaded with data and the abil-

ity to transport it is the limiting fac-

tor; a lot of innovative work is being 

done to make full use of the spec-

trum that has been allocated.”

While many of today’s combat 

products are capable of megabits of 
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performance, sufficient for voice and 

low data rates, achieving gigabits for 

throughput across the network and 

multiple features per processor and 

device will be a significant challenge.

“It’s not new or unique to routers, 

but the trend is convergence,” says 

Curtiss-Wright’s Southworth. “In 

the past, different types of data —  

voice, datalink or sensor data — 

might have had different systems, 

each with its own encryption and 

waveform and box. The trend is to 

get all that onto one network, which 

is what already exists in the com-

mercial world using IP. In the mil-

itary vehicle space, the VICTORY 

standards enable getting EW, ISR, 

communications and other data 

onto the same network so they 

all can be managed essentially by 

COTS switches and routers using 

Ethernet IP.

“That’s really pushing the re-

quirements so the router, which is 

putting all those services on one big, 

multi-service datalink, requires a 

lot of Intel in that device to manage 

all those different kinds of traffic, 

which may have different security 

classifications, throughput rates, re-

al-time requirements,” Southworth 

says. “That’s really what we’ve al-

ready seen in enterprise networks; 

now putting voice and video data all 

on the same IP backbone is starting 

to happen on tactical networks.”

Industry is seeing an evolution 

of universal requirements, enabling 

the adoption and incorporation of 

commercial standards into military 

communications and situational 

awareness solutions. 

In the closing decades of the last 

century, communications architec-

tures and protocols were custom 

designed to meet military applica-

tions for which there were no cor-

ollary markets in the commercial 

world. The dawn of the Internet led 

to vastly expanded and growing ci-

vilian content and the related need 

for more broadband.

“That became possible through 

the development of more commer-

cial standards, such as a global set 

of standards for 4G networking and 

IPv6 [Internet Protocol version 6] 

and data encryption. There was a 

mil-standards for everything back 

then and the one unifying require-

ment now is making use of uni-

versal tools, of standards, even 
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componentry, because it is less ex-

pensive and much faster to deploy,” 

Kelly explains.

“From a customization stand-

point for these commercial sys- 

tems — 4G networking as a ubiqui-

tous standard, for example — what 

is challenging is most 4G systems 

were built for very large deploy-

ments,” Kelly says. “And while we 

think of the military as a big user, 

they are not [compared to civil-

ian cell phones], so a 4G network-

ing structure for a Navy ship reach-

es only a few thousand users rather 

than several million subscribers.”

Downsizing very-large-capacity 

systems to meet the needs of a few 

hundred or even a few dozen users, 

while simultaneously controlling 

SWaP-C to make them light, afford-

able and energy efficient, is DOD’s 

leading customization requirement. 

That is further complicated by the 

need to make those systems and 

components appear to operate the 

same way as commercial systems.

Accompanying the revolution in 

data comms, networking and situa-

tional awareness in recent years have 

been a growing demand for and use 

of Special Operations forces (SOF). 

And as SOF has seen increased and 

diverse global missions and deploy-

ments, it has developed its own spe-

cialized requirements for situational 

awareness and related technologies. 

But despite being less of a target for 

budget cuts and force reductions, the 

U.S. Special Operations Command 

(SOCOM), its four service compo-

nents, and SOF in militaries through-

out the world also have limited re-

search and acquisition money.

“Conventional forces usually can 

rely on some fixed communications 

point, a hub-and-spoke type ar-

chitecture, transporting data back 

from the field to a home base where 

you can do data storage and anal-

ysis and presentation. Even when 

they deploy in an expeditionary 

fashion, there is a hierarchical in-

frastructure for conventional forces, 

from fixed bases to smaller bases 

that move every few weeks to expe-

ditionary forces that may move dai-

ly,” Kelly says.

“SOF just doesn’t work that way. 

They may deploy from fixed assets, 

such as a surface ship, then land 

ashore and set up a temporary en-

campment before joining a larg-

er group in a more perma-

nent structure,” Kelly adds. 

“How do you plan for that? 

We rely on satellites, which 

give the best coverage, but 

that also gives up stealth-

iness and using high pow-

er RF systems can reveal 

your position. So figuring 

out how to do that without 

a fixed network architec-

ture is a very different chal-

lenge that must be incorpo-

rated into the mission plan, 

which changes with each 

mission. There are solutions, but not 

those used for conventional forces.”

“The goal, when we start to get 

networks of networks and dynami-

cally bring in UAV imaging systems, 

whether video or an E/O sensor, is 

to make everything available back 

to the TOC — but also to the boots 

on the ground — in a real-time, dy-

namic way,” Roberts says. “That re-

quires a powerful way to route 

things through the network, to flex-

ibly bring all different kinds of im-

agery down to the field command-

er or even to the Bradley or Abrams. 

You can’t overwhelm them with ev-

erything that comes from those 

Situational awareness aboard U.S. Navy warships comes 

into focus in the combat information center, better-

known as the CIC.

The Combat Operations Center, or COC, assists military commanders consolidate information 

from many different sources to create a situational-awareness report.
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systems, so there has to be some system intelligence 

to get the right information to the right place.

“The ability to effectively upgrade over time also is 

important,” Roberts continues. “As new camera tech-

nologies come out, our customers want to be able to 

bring those to bear to get greater resolution, faster in-

put into situational awareness, but they have to be 

able to easily tie it in without having to rip out a whole 

subsystem just for the camera. That’s another case 

where the adoption of industry standards such as PCI 

Express goes a long way toward moving forward for 

technology refresh and enhancements.”

Increasing network centricity to the warfighter in-

volves a lot of technology advances, with cost central 

to the equation.

“COTS vendors can bring the state-of-the-art — 

and you can’t get more state of the art than Cisco. 

Curtiss-Wright, for example, is a Solutions Technolo-

gy Integrator partner with Cisco. So it’s not just tak-

ing the commercial versions, but ruggedizing them 

from the ground up to support the military require-

ment,” Southworth says. “Networking evolves at a 

pace and we’re able to deliver our solutions at the 

pace of commercial evolution without any lagging. 

That is part of America’s competitive advantage over 

our adversaries — we reduce the time to deployment 

of the most advanced technologies.”

While Cisco’s technology — hardware and soft-

ware — is central to this move toward universal 

standards, Consulting System Engineer Darrel Beach 

sees a similar future for all those developing com-

ponents for the next generation network-centric 

battlespace.

“If you look at the Internet of Things or Every-

thing, the commercial marketplace is developing into 

a number of vertical markets — oil and gas, connected 

cities — interconnecting a vast array of sensors and 

vehicles, etc. Cisco has developed products relative-

ly specific to those markets, but if you look at those 

carefully, they are very similar to what DOD needs,” 

Beach says.

“We will be able to adopt the technologies being 

developed for those commercial markets back to DOD, 

which will not need to develop a specialized processor 

but can adopt a commercial processor,” Beach adds. “I 

think that will be how we get these new technologies 

into the military in an era of shrinking budgets.” 
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The design advantages 
of small form factors
Small-form-factor embedded computing offers small size, weight, and power 

consumption (SWaP), as well as the ability to distribute high-performance 

computing and avoid single-points of failure and thermal hot spots.

BY John Keller

When we think of small-form-factor 

(SFF) embedded computing, the first 

thing to mind usually is small size. 

SFF design approaches are at the 

forefront of today’s embedded com-

puting architectures that drastically 

can reduce system size, weight, and 

power consumption (SWaP). Still, 

SFF embedded computing involves 

much more than small size.

The collection of design approach-

es that represent what we know as 

SFF embedded computing is ushering 

in fundamentally new ways to create 

digital signal processing, display pro-

cessors, data concentrators, digital 

maps, data reducers, and a wide va-

riety of other computer systems.

Not only does SFF represent much 

smaller embedded computing archi-

tectures than ever before, but it also 

enables systems designers to dis-

tribute networked processing nodes 

where they fit best, place signal pro-

cessing closely to sensors to reduce 

data flow bottlenecks, and create 

processing networks with built-in  

redundancy that can eliminate sin-

gle-point-of failure issues of larger 

centralized embedded computing.

Small form factors also offer the 

next generation of readily upgrad-

able embedded computing systems 

because they give designers the 

choice of upgrading installed com-

puter boxes, or simply adding more 

boxes on a network; it no longer has 

to involve tearing into centralized 

embedded computing enclosures to 

swap out different boards.

“Right now is an interesting time 

for small-form-factor computing in 

that the proliferation of the system 

on chip in a variety of different ar-

chitectures and processor types al-

lows us to put a lot of processing 

power in a very small envelope,” says 

Bill Ripley, director of business devel-

opment for Creative Electronic Sys-

tems (CES) in Geneva, Switzerland.

The SFF lineup

Small-form-factor embedded com-

puting today covers a broad water-

front. It includes 3U VPX and Com-

pactPCI, which represent traditional 

backplane databus and single-board 

computer architectures. The SFF 

lineup also encompasses designs 

that blend standard and custom 

components, COM Express, the 

PC/104 family, and emerging stan-

dards like VITA 74 VNX.

Essentially small form factors 

represent a transition from com-

puter boards about the size of tab-

let computers to architectures with 

boards the sizes of credit cards or 

even match books that go into com-

puter enclosures no larger than a 

deck of cards. The applications of 

SFF embedded computing are lim-

ited only by the imagination, and 

include powerful sensor systems 

on unmanned vehicles, wearable 

computers, embedded navigation 

and guidance, built-in test, and ap-

plications that haven’t even been 

thought of yet.

3U embedded systems

At the top of the performance scale 

in SFF embedded computing are the 

latest generations of 3U VPX and 3U 

CompactPCI. These are the heavy 

iron of the SFF world and are for de-

manding applications like radar 

The N1U1A small-form-factor embedded 

computer from North Atlantic Industries is 

about the size of a TV remote control, and 

has applications in unmanned vehicles and 

vehicle-management systems.
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signal processing, electronic warfare 

(EW), software-defined radio, and 

signals intelligence (SIGINT).

3U VPX and  CompactPCI — physi-

cally the largest of the SFF versions —  

are offering the opportunity for sys-

tems designers to reduce the sizes  

f what had been 6U centralized 

embedded systems, as well as to 

add power and functionality. “We 

are seeing a lot of quotes for retro-

fits to replace legacy hardware that 

was in the 6U VME form factor,” 

says Jason Shields, product market-

ing manager of 3U VPX and switch 

boxes at Curtiss-Wright Defense 

Solutions in Ashburn, Va.

3U VPX also is enabling design-

ers to consolidate into one embed-

ded computing box the function-

ality that had been in several 6U 

VME systems, Shields says. In ad-

dition, 3U VPX offers level-2 main-

tenance and the ability to upgrade 

embedded computing by replacing 

circuit cards in enclosures, rather 

than computer boxes in integrated 

systems, he says.

3U VPX also offers the power and 

cooling capability for high-perfor-

mance processors like the Intel  

Xeon D and Core i7, while smaller  

architectures might not be able to 

handle these high demands. “We 

just released our Xeon D version in 

3U VPX. That is getting a lot more 

core processing, more virtualiza-

tion, and more memory,” says R.J. 

McLaren, product manager at Kon-

tron in Poway, Calif.
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3U VPX also offers advantages in 

I/O-intensive systems that smaller 

technologies might not be able to of-

fer. “We can put in more interfaces to 

sensors, from MIL-STD-1553 or analog sensors for ra-

dar and video,” McLaren says. “We can put more of that 

in as XMC cards or legacy PMC cards, and leverage the 

higher processing boards to aggregate data that can go 

out over Ethernet or 10-Gigabit Ethernet.”

For high-performance embedded computing that re-

quires SFF, there’s nothing else like 3U VPX, says Bret 

Farnum, vice president of sales and marketing at Ex-

treme Engineering Solutions Inc. (X-ES) in Middleton, 

Wis. “3U VPX is a tremendous solution for our military 

customers who want to cram more electronics into 

smaller spaces. It’s a SWaP champion,” Farnum says.

PC/104

Outside of traditional bus-and-board ar-

chitectures like 3U VPX and Compact- 

PCI, embedded computing design-

ers look to stackable architectures like 

PC/104 and COM Express that stack 

boards like a sandwich, rather than plug 

them into backplanes. Perhaps the best-

known stackable SFF embedded computing approach is 

PC/104, which includes a high-performance design based 

on PCI Express called PCI Express/104 (PCIe/104).

“PC/104 started out as a rugged small stackable form 

factor,” explains J.C. Ramirez, director of engineering and 

product management at PC/104 specialist ADL Embed-

ded Solutions in San Diego. “Everything about it is rug-

ged. The stackability part of it allows spacing of 0.6 inch-

es, so in the space of three inches you have five slots, 

and the footprint is in the neighborhood of 4 by 4 inch-

es; the rest is cabling. We can come up with some very 

small form factors.”

Among the advantages of PC/104 is systems design-

ers know it works, Ramirez says. “Its roots are 20-plus 

years old, and the PCI Express stackable connector is 

well known.” High-end embedded computing design-

ers can use the PC/104 approach in systems that require 

10-Gigabit Ethernet, he says.

“The advantage of PC/104 has everything to do 

with SWaP,” Ramirez says. The real challenge always 

comes back to thermal management and where you are 

mounting it. “We can design the smallest box we can,” 

he says. Another advantage is thermal management, he 

says. In an aircraft application, for example, “we can do 

conduction cooling directly to the airframe.”

PC/104 and other stackable approaches like COM Ex-

press typically cannot accommodate the top-perform-

ing microprocessors like the Intel Xeon D, yet represent 

an attractive alternative for capable processors like the 

Intel Atom and Corei5, says George Hilliard, sales and 

marketing manager at WinSystems Inc. in Arlington, 

Texas, which specializes in PC/104 and COM Express 

SFF embedded computing.

“We are oriented to industrial-format embedded com-

puting, so with these lower-power processing units we 

can get into applications without any active cooling that 

we haven’t been able to play in before,” Hilliard says. 

“The ARM processor proliferates into a growing number 

of applications, and from our perspective, that is what 

The ADLQM87PC small-form-factor embedded 

computer from ADL Embedded Solutions is based 

on the PCI Express/104 form factor and supports 

the Intel Core family of microprocessors.
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we are seeing.” These small embed-

ded computing formats are helping  

WinSystems with design wins in-

volving unmanned forklifts for fac-

tory floor use, as well as unmanned 

medicine carts for hospitals, he says.

COM Express

Another small form factor growing  

in popularity is the COM Express —  

short for computer on module. This 

architecture typically uses custom or  

semi-custom motherboards, and 

stacks standard COM Express boards 

on top. COM Express boards, about 

the size of standard credit cards, can 

make for extremely small designs.

X-ES’s Farnum describes the COM 

Express architecture as a “Dagwood 

Bumstead sandwich,” referring to 

the massive sandwiches favored by 

the well-known character from the 

comic strip Blondie. One of the big-

gest advantages of COM Express is 

thermal management, Farnum says. 

“COM Express brings the processor 

out to the edge of the enclosure; ev-

erything else is generally I/O, and 

the processor typically is the hottest 

component.”

Like PC/104, COM Express archi-

tectures can draw heat out through 

the enclosure directly to a cold plate, 

which could be the airframe of an 

aircraft, the body of a land vehicle, 

or the superstructure of a ship.

“It’s a tight fit to keep it as small 

as possible, and everything has to be 

packed very efficiently for heat dis-

sipation,” Farnum says. “You don’t 

want free space with COM Express; 

it doesn’t do you any good. We can 

dissipate 60 to 90 watts of power in a 

small form factor like this.”

Computers on module, or COMs,  

come in a variety of  sizes — all of  

them small enough to be  considered 
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small form factor. Among these are the COM Express 

Mini, and the Smart Mobility Architecture, otherwise 

known as SMARC.

“Using computer-on-module architectures resonates 

with customers,” says Mike Southworth, product mar-

keting manager for small-form-factor systems at Cur-

tiss-Wright Defense Solutions. “You can go from one de-

sign from one generation of CPU to another because the 

connectors and pinouts are similar from one generation 

to the next. You can look at architectures from the per-

spective of longevity.”

VNX

There are several industry-standard small form factors, 

and among those is the VITA 74 VNX standard of the 

VITA Open Standards, Open Markets trade association 

(formerly the VME Industry Trade Association) in Foun-

tain Hills, Ariz. Although slow to catch on broadly across 

the embedded computing industry, a few companies are 

pursuing it with enthusiasm, among them is CES.

“VNX is 3U VPX shrunk into a smaller form factor,” 

explains CES’s Ripley. “We use the same electrical topol-

ogy and signaling as 3U VPX, and can take a VPX design 

and port it to VNX in a short period of time.”

Essentially VNX uses a COM Express Mini mezzanine 

card with VNX carriers that enable designers to place 

a COM Express Mini single-board computer on a VNX 

module, Ripley says. One of the best things about VNX 

is its adherence to established industry standards.

“VNX is something that is in the standard space, and 

that is the reason we support it so heavily,” Ripley says. 

“We are trying to stay with the standard because the 

market is fairly small, and time to production is so large 

that it is hard to get in a real market to get the cost 

down — unless you take advantage of technology de-

signed originally for another part of the mass market.”

VNX is not a substitute for 3U VPX, which is for high-

er-end systems, Ripley cautions. “We are investing in 3U 

VPX and consider it to be part of our small-form-factor 

offerings. Still, VPX can help make a seamless transition 

from VPX to VNX.”

Mixing standard and custom

The small-form-factor embedded computing indus-

try remains somewhat fragmented today, which makes 

it difficult for the industry to coalesce around any one 

small-form-factor standard. It is for this reason that de-

signers are moving toward architectures that mix cus-

tom and standard approaches.

North Atlantic Industries in Bohemia, N.Y., has pio-

neered an approach called Custom-On-Standard Archi-

tecture (COSA). This approach combines industry-stan-

dard modules for I/O, measurement and simulation, 

communications, single-board computers, and power 

supplies in custom enclosures designed to be as small 

and thermally efficient as possible, says Lino Massafra, 

Small-form-factor embedded computing can be packaged in a wide 

variety of enclosures to meet specific system needs for size, weight, 

and power consumption.
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vice president of sales and market-

ing at North Atlantic Industries.

One product that North Atlantic  

based on the COSA design is the 

N1U1A one-module, one-function 

box, which measures 6.5 by 1.5 by 

1.5 inches, not including the con-

nectors. “It’s not a board; it’s home-

grown to be as small as possible,” 

Massafra says. “It gives a 28-volt MIL-

STD-704 power supply input with 

single-board computer capability and 

dual-Ethernet. It’s about the size of a 

TV remote control. We’re passing a 

lot of stuff in a very small volume.”

The N1U1A is a full-custom sys-

tem that uses industry standards, 

most of North Atlantic’s COSA of-

ferings are based either on standard 

CompactPCI, VPX, or VME modules.

Distributed architectures

The most notable advantage of SFF 

other than its obvious small size, is 

the ability to distribute embedded 

computing capability throughout 

a system where space is available, 

which can facilitate designing for 

specific applications, as well as for 

CONTINUED ON PAGE 29 

The Parvus DuraCOR 80-41 from Curtiss-

Wright Defense Solutions is a small-form-

factor tactical mission computer based on a 

quad-core, high performance 4th generation 

Intel Core i7 processor, PCI Express Mini card 

I/O slots, and stackable PCI Express/104 bus 

architecture.
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	DISA selects Inmarsat 
SATCOM services
Inmarsat Government in Reston,  

Va., will provide satellite com-

munications (SATCOM) to the 

U.S. military. The Defense Infor-

mation Technology Contracting 

Organization, on behalf of the 

U.S. Defense Information Sys-

tems Agency, is asking Inmarsat 

Government to provide telecom-

munications services including 

SATCOM capacity in C-, Ku-, Ka-, 

and X-Band for mobile and fixed 

satellite transceivers on military 

ships, aircraft, ground vehicles, 

and fixed sites. The contract is 

worth up to $450 million, and 

consists of a one-year base and 

four one-year options.

	Radiation monitors 
introduced by Thermo 
Fisher Scientific
Thermo Fisher Scientific in Oak-

wood Village, Ohio, is introduc-

ing two area radiation monitors 

for military teams, security per-

sonnel, and first responders. The 

Thermo Scientific RadHalo rap-

id deployment probe (RDP) and 

fixed monitor (FM) offer hands-

free test and measurement tech-

nology to monitor dose rate and 

identify radiation on location or 

from miles away via five differ-

ent reachback options. The Rad-

Halo RDP and the RadHalo FM 

are designed to deliver high sen-

sitivity and accuracy across a 

range of low to extremely high 

radiation dose rate levels. 

Microwave Applications phase 
shifters chosen for passive 
electronically scanned array radar
BY John Keller

LAKEHURST, N.J. — U.S. Navy research-

ers needed ferrite phase shifter 

modules for advanced radar devel-

opment work. They found their solu-

tion from Microwave Applications 

Group Inc. in Santa Maria, Calif.

Officials of the Naval Air Warfare 

Center Aircraft Division in Lake-

hurst, N.J., announced a $10.2 mil-

lion contract to Microwave Applica-

tions for 1,800 ferrite phase shifter 

RF and microwave modules, which 

researchers will use to develop a 

closed-loop passive electronically 

scanned array radar system.

The ferrite phase shifter modules 

from Microwave Applications, as well 

as the closed-loop passive electroni-

cally scanned array radar system un-

der development, are for the Naval Air 

Systems Command’s Test Readiness 

Management Center’s Closed Loop 

Passive Electronically Scanned Array 

Project Office, Navy officials say.

A passive electronically scanned 

array, also called a passive phased 

array, is a phased array radar with 

one central radio frequency source, 

which sends energy into several 

phase-shift modules. These mod-

ules then send energy into the in-

dividual emitting elements in the 

front of the antenna. The passive 

electronically scanned array de-

sign approach is different from ac-

tive electronically scanned array 

(AESA) devices, which are common 

aboard advanced military jet fight-

er aircraft.

AESA radar systems use a sepa-

rate radio-frequency source for each 

phase shifter and emitting element; 

a passive electronically scanned ar-

ray radar is simpler to build than an 

AESA radar.

Phase shifter modules like those 

from Microwave Applications pro-

vide a controllable phase shift of 

the RF signal in phased array radar 

applications.

On this contract Microwave Ap-

plications will do the work in Santa 

Maria, Calif., and should be finished 

by November 2016. 

FOR MORE INFORMATION visit 
Microwave Applications Group 

online at www.magsmx.com, or 
the Naval Air Warfare Center 

Aircraft Division-Lakehurst at 
www.navair.navy.mil/nawcad/lakehurst.

RF phase shifters are a key enabling 

technology for passive electronically 

scanned array radar systems.
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Lockheed Martin to upgrade multi-band 
communications submarine antenna
BY John Keller

SAN DIEGO — U.S. Navy undersea war-

fare experts are asking engineers 

at the Sippican/GSM Submarine 

Antenna joint venture in Marion, 

Mass., to make upgrades to wide-

band antenna that enables subma-

rine communications on a wide va-

riety of radio frequencies.

Officials of the Space and Na-

val Warfare Systems Command (SP-

AWAR) in San Diego announced a 

$30.9 million contract to Sippican/

GSM Submarine Antenna to develop  

an OE-538B antenna upgrade, as  

well as to provide OE-538 and 

OE-538A antennas for Navy 

submarines.

The OE-538 antenna system is a  

submarine mast-mounted, multi-

function antenna that enables sub-

marines to communicate on radio  

frequencies ranging from very low 

frequency (VLF) to ultra-high fre-

quency (UHF), as well as provide 

identification, friend or foe and 

global positioning system (GPS) 

capabilities.

The contract provides for exist-

ing and upgraded capabilities to the 

OE-538 antenna system, which is 

applicable to all submarine classes. 

Sippican/GSM Submarine 

Antenna operates as a subsidiary of 

Lockheed Martin Sippican Inc.

The OE-538A antenna system is 

a modified OE-538 antenna system 

with added capabilities to support 

Mobile Users Objective Systems 

Tactical Data Link via Link 16 and 

iridium capabilities. The OE-538B 

antenna will be a modified OE-

538A antenna with added capa-

bilities for anti-jam and GPS mili-

tary-coded capabilities.

The OE-538/BRC is a 

mast-mounted communication 

and navigation antenna for new 

submarines, or as a replacement 

upgrade for antennas on existing 

submarines.

It supports VLF/LF receive (10 to 

170 kHz), MF/HF transceive (2 to 30 

MHz), VHF line-of-sight transceive 

(30 to 174 MHz), VHF/UHF transceive 

(225 to 400 MHz), VHF/UHF SATCOM 

transceive (240 to 400 MHz), IFF 

transpond, and GPS receive.

When used for satellite commu-

nications, the antenna is capable of 

full duplex UHF Demand Assigned 

Multiple Access (DAMA) commu-

nications with UFO and MILSTAR 

(LDR) satellites.

The contract has options that 

could bring its value to $68.9 mil-

lion. Sippican/GSM Submarine An-

tenna will do the work in Marion, 

Mass., and should be finished by 

August 2018. 

FOR MORE INFORMATION visit 
Lockheed Martin Sippican online 
at www.sippican.com, or SPAWAR at 
www.spawar.navy.mil.

Lockheed Martin is upgrading an antenna to 

enable Navy submarines to communicate on a 

wide variety of radio frequencies.
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 Counter-drone system can 
detect and commandeer 
intruding UAVs
An English defense electronics  

company is touting a perimeter- 

security counter-drone system to 

defeat unmanned aerial vehicles 

(UAVs) that may be on terrorist or 

spy missions by forcing the UAVs 

to land before they can do dam-

age. Selex ES Ltd., a Finmeccania 

company in Basildon, Essex, is 

unveiling the Falcon Shield elec-

tronic warfare system, which en-

ables its operator to detect, locate, 

identify, and defeat the securi-

ty threat posed by low, slow, and 

small drones. Falcon shield relies 

on an electronic warfare subsys-

tem that enables its operator to 

take control of intruding remote-

ly piloted drones and land them 

safely, Selex ES officials say. Its 

primary applications are to de-

fend sensitive installations like 

airports, power plants, military 

bases, and sports stadiums.

 Northrop Grumman tests  
sonar for undersea imaging
Sonar experts at the Northrop 

Grumman Undersea Systems 

segment in Annapolis, Md., 

demonstrated the company’s 

AQS-24B mine-hunting system 

and sonar signal processing. The 

Navy can detect, classify, and lo-

calize modern-day mine threats 

through the AQS-24B’s enhanced 

mine-hunting sonar. During a 

U.S. Navy field test in the Persian 

Gulf off of Bahrain, the AQS-24B 

finished 12 for 12 in missions.  

Sikorsky and Aurora move to next phase 
of DARPA aircraft automation project

BY John Keller

ARLINGTON, Va. — Avionics designers 

at two U.S. military aviation compa-

nies are moving forward with a U.S. 

defense research program to devel-

op and insert new aircraft automa-

tion into existing planes and he-

licopters to enable operation with 

reduced onboard crew.

Officials of the U.S. Defense Ad-

vanced Research Projects Agency 

(DARPA) in Arlington, Va., are look-

ing to Aurora Flight Sciences Corp. 

in Manassas, Va., and Sikorsky Air-

craft Corp. in Stratford, Conn., to be-

gin the second phase of the Aircrew 

Labor In-Cockpit Automation Sys-

tem (ALIAS) program.

DARPA awarded contract mod-

ifications to the two companies in 

late August. Aurora Flight Scienc-

es is working under a $15.4 million 

contract modification, and Sikorsky 

is working under a $9.8 million con-

tract modification.

Sikorsky won an initial $8 million 

phase-one DARPA ALIAS contract 

last March. Lockheed Martin Corp. 

announced plans in July to acquire 

Sikorsky for $9 billion. Aurora Flight 

Sciences won an initial $6 million 

phase-one DARPA ALIAS contract in 

December 2014.

For the second phase of the 

ALIAS program, Sikorsky engineers 

will conduct flight demonstrations 

of the Autonomous Crew Enhance-

ment System (ACES) cargo-resupply 

mission on the UH-60L helicopter, as 

well as demonstrate the ACES sys-

tem on a fixed-wing aircraft.

For ALIAS phase-one, Aurora 

worked with the National Robotics 

Engineering Center in Pittsburgh and 

the Duke Engineering Research Insti-

tute in Durham, N.C., to develop an 

automated assistant able to operate 

an aircraft from takeoff to landing. 

The assistant automatically executes 

flight and mission activities, check-

lists, and procedures, while detecting 

and responding to contingencies and 

informing the human pilot.

In the second phase of ALIAS, 

Aurora engineers will focus on re-

fining the overall system, reducing 

risks, demonstrating rapid installa-

tion time, and conducting addition-

al demonstrations. Aurora also will 

refine subsystems and demonstrate 

the overall system on a Sikorsky 

UH-60 military helicopter.

The ALIAS phase-two objectives 

are to enhance and mature the 

phase-one system to support flight 

tests, enhance the usability and ro-

bustness of the human interface, 

and demonstrate system portability 

on the ground. 

Two defense contractors are developing 

flight-automation technologies to enable 

helicopters to fly with reduced crews, or no 

crews at all.
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DARPA envisions using C-130 aircraft to 

launch swarms of reconnaissance and 

electronic warfare drones to overwhelm 

enemy defenses.

Researchers consider overwhelming enemy 
with swarms of recon and EW drones

BY John Keller

ARLINGTON, Va. — U.S. military re-

searchers want to develop the ability 

to use C-130 aircraft to launch drone 

swarms of networked and cooperat-

ing unmanned aircraft for electronic 

attack and reconnaissance missions 

from standoff ranges, and then use 

other C-130 utility aircraft to recover 

as many of these drones as possible.

Officials of the U.S. Defense Ad-

vanced Research Projects Agency 

(DARPA) in Arlington, Va., released a 

broad agency announcement (DAR-

PA-BAA-15-59) for the Gremlins pro-

gram, which relies on relatively in-

expensive unmanned aerial vehicles 

(UAVs) in volley quantities to satu-

rate enemy defenses.

The Gremlins approach would 

launch swarms of UAVs with a va-

riety of surveillance and electronic 

warfare (EW) payloads from aircraft 

beyond enemy air defenses, and then 

recover surviving UAVs when they 

have completed their missions. The 

idea is to design UAVs that are inex-

pensive enough that occasional loss-

es would not compromise the overall 

mission. The drones would commu-

nicate and cooperate with one an-

other, so surviving drones could as-

sume the roles of those unmanned 

aircraft lost during the mission.

DARPA researchers want to devel-

op affordable UAVs that could be re-

used as many as 20 times for dan-

gerous missions in contested air 

space like pre-attack reconnaissance 

and surveillance, as well as electron-

ic attack to destroy or disable ene-

my communications, missile defens-

es, and battlefield networks. These 

drones would be fitted with diverse 

payloads in volley quantities, and 

would have the attributes of small 

vehicle size, reusability, and limited 

vehicle design life.

Key enabling technologies in-

clude: aerial launch and aerial recov-

ery techniques, equipment, and air-

craft integration concepts; low-cost, 

attritable airframe designs; design 

for limited life; automated wave off 

strategy; precision digital flight con-

trol and navigation; aerial refueling 

techniques; efficient small turbine 

engines; automated fuel tank inert-

ing and engine shutoff; small distrib-

uted payload integration; and preci-

sion station keeping.

DARPA is pursuing the Grem-

lins program in three phases: sys-

tem and technology design; prelim-

inary design; and prototype flight 

demonstration. This solicitation con-

cerns only the first phase, will in-

volve several different contractors, 

and spends about $15.8 million. 

Ultimately, DARPA wants a Grem-

lins flight demonstration by early 

2020 to show the feasibility and po-

tential of air-launched, recoverable 

unmanned aircraft. Only phase-one 

contractors will be eligible to partic-

ipate in the program’s second and 

third phases.

The program seeks to make a 

fundamental shift in the notion of 

aerial attack. Instead of using con-

ventional, monolithic systems to 

conduct missions in denied environ-

ments, DARPA wants to use sever-

al platforms with coordinated and 

distributed warfighting functions to 

saturate adversary defenses.

The idea is to use convention-

al aircraft hosts to transport and 

launch a volley of gremlins from 

stand-off ranges. Researchers want 

to scale-up the number of UAVs 

such that a loss of any individual 

drone is reduced as a result of the 

collaboration between vehicles.

Not only does the program have 

the potential to enable enhanced 

mission effectiveness in contested 

environments, but it also explores 

an approach to reduce the cost of 

operations dramatically.

DARPA officials envision the pri-

mary focus of the Gremlins program 

to be on the technical challenges of 

aerial launch and recovery of volley 

quantities of air drones. Ideally, the 

host C-130-based aircraft equipment 

would be roll-on, interfacing with 

standard air vehicle interfaces to re-

duce integration and airworthiness 

effort, turnaround time, and costs.

Companies interested in partici-

pating in the DARPA Gremlins pro-

gram should submit full proposals 

no later than 17 Nov. 2015. 

MORE INFORMATION IS online at 
http://1.usa.gov/1FDK8LF.
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DARPA launches WIRED program for 
affordable wafer-scale IR sensors
BY John Keller

ARLINGTON, Va. — U.S. military re-

searchers are asking industry to de-

velop infrared sensors and camer-

as for low-cost, large-format, and 

high-performance imaging in the 

short-wave infrared (SWIR), medi-

um-wave infrared (MWIR), and long-

wave infrared (LWIR) spectral bands.

These infrared detectors must be 

able to be fabricated directly on sili-

con-based readout integrated circuit 

(ROIC) substrates at the wafer scale.

Officials of the U.S. Defense Ad-

vanced Research Projects Agency 

(DARPA) in Arlington, Va., have is-

sued a broad-agency announcement 

(DARPA-BAA-15-57) for the Wafer 

Scale Infrared Detectors (WIRED) 

program.

DARPA researchers would like  

the ability to manufacture high- 

quality miniature SWIR, MWIR, and 

LWIR detectors as affordably as the 

industry makes high-quality vis-

ible-light digital cameras for cell 

phones and other small handheld 

devices.

Infrared focal plane arrays that 

respond in the SWIR and MWIR 

spectral bands today are manufac-

tured using complex and time-con-

suming processes that typically in-

volve several manual processing 

steps, including single-die process-

es, DARPA researchers explain. The 

cost of individual cameras is pro-

hibitive for many applications.

Cooling MWIR and LWIR detec-

tors with reasonable power con-

	Navy orders night-vision 
helmet-mounted displays
Rockwell Collins-ESA Vision Sys-

tems in Fort Worth, Texas, will 

provide the U.S. military with 

head-up, helmet-mounted displays 

for fighter-bomber aircraft under a 

$20.9 million order. The U.S. Naval 

Air Systems Command at Patux-

ent River Naval Air Station, Md., 

are asking Rockwell Collins-ESA 

Vision Systems, a partnership of 

Rockwell Collins and Elbit Sys-

tems, to provide 120 Joint Helmet 

Mounted Cueing System Night  

Vision Cueing and Display (NVCD) 

systems, 30 helmet mounted dis-

play test sets, and 120 interim 

spares. The NVCD is part of the 

Joint Helmet Mounted Cueing Sys-

tem (JHMCS), which projects sym-

bology and imagery onto the hel-

met-mounted visor to help with 

the workload of operating the air-

craft; detecting, tracking, and en-

gaging targets; and dealing with 

emergency situations. It also al-

lows near daytime tactics at night, 

displays data over the eye, and re-

cords the pilot’s viewpoint.

	Rugged display introduced 
by Curtiss-Wright
Curtiss-Wright Defense Solutions 

in Ashburn, Va., is introducing the 

10.4-inch PVDU2600 LCD rugged 

display for fixed-wing aircraft, he-

licopters, and tactical ground vehi-

cles. The touchscreen display com-

bines high brightness and rugged 

construction with options for the 

Intel Atom E3800, Core i3-4010U, 

Core i5-4300U, or Core i7-4650U 

processors. It has NVIS-compatible, 

dual-LED backlighting to ensure 

viewability in all light conditions.  Military researchers are trying to make the manufacture of infrared sensors as affordable as cell 

phone cameras.
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Esterline to deliver displays for British 
Army Scout armored combat vehicle
BY John Keller

BELLEVUE, Wash. — Vetronics design-

ers at General Dynamics UK Ltd. in 

Blackwood, England, needed rugged 

displays and video-processing units 

for the Scout Specialist Vehicle (SV) 

that General Dynamics is design-

ing for the British Army. They found 

their solution from Esterline Corp. in 

Bellevue, Wash.

Esterline officials announced that 

General Dynamics UK are choosing 

the Esterline Codis turret crew- 

station displays, triple-head driver’s 

displays, and specialized video-pro-

cessing hardware for a total con-

tract value of $21 million over sev-

en years.

Scout SV will be an agile, tracked, 

medium-weight armored fighting 

vehicle with an open-systems ar-

chitecture of sensors networked on 

Gigabit Ethernet open architecture 

for intelligence, surveillance, target 

acquisition, and reconnaissance  

(ISTAR) applications.

The scout’s onboard networked 

sensors and computers will enable 

the vehicle to capture, analyze, ma-

nipulate, store, and share more than 

6 terabytes of intelligence data, in-

cluding still images and video. Scout 

SV crews will provide commanders 

with decision-making support now 

available only from manned and un-

manned ISTAR aircraft.

Esterline will provide the Codis  

TX-335S turret crew-station displays  

to present Scout gunners and com- 

manders with logistics, mission-sys-

tem and gun-control information; 

the Codis TX-321S triple-head driv-

er’s displays to render a near-seam-

less 120-degree image of the route 

with selectable front or rear view in 

day or night vision; and Codis VPU-

101 video-processing units to receive 

and interpret data from several ve-

hicle-mounted sensors, then pro-

cess, reformat, and distribute it to 

displays.

Hardware deliveries will begin in 

2016. Esterline will manufacture the 

hardware in Kortrijk, Belgium. Gen-

eral Dynamics UK won a contract 

in 2010 to design the Scout SV, and 

won another contract in September 

2014 to build the 589 Scout SV vari-

ants for the British Army. 

FOR MORE INFORMATION visit 
Esterline online at www.esterline.com.

Esterline Corp. is providing the rugged 

vetronics displays for the British Army Scout 

Specialist Vehicle (SV).

sumption, moreover, typically re-

quires a cryogenic cooler, which 

adds size, weight, and power con-

sumption, and cost (SWaP-C). SWIR 

generally doesn’t require cryogen-

ic coolers, but focal plane array costs 

are still high because of complex 

processing.

SWIR imagers are not widely 

available with formats greater than 

2 megapixels because the size of 

the die as well as the resulting op-

tics become prohibitively large and 

expensive.

Fast optics frequently are used 

for SWIR imaging, and scaling to 

smaller pixel pitch could enable 

larger array formats and higher 

resolution with the same optics. 

Alternatively, system SWaP could 

be reduced if the same imager for-

mat was achieved with smaller 

pixels.

The WIRED program focuses on 

three technical areas: SWIR, MWIR, 

and LWIR detectors.

SWIR detector research zeroes-in 

on appropriate materials and wa-

fer-scale processing techniques to 

produce focal plane arrays with 

3-micron pixel pitch without the 

need for cryogenic cooling or hybrid 

bump bonding.

MWIR detector research concerns 

materials and wafer-scale process-

ing techniques for 10-micron focal 

plane arrays without cryogenic cool-

ing or hybrid bump bonding. LWIR 

work, meanwhile, focuses on 12-mi-

cron focal plane arrays without 

cryogenic cooling or hybrid bump 

bonding.

The ultimate goal is to develop 

and demonstrate prototype SWIR, 

MWIR, and LWIR cameras that can 

be field tested under controlled con-

ditions. The DARPA WIRED program 

should be worth as much as $40 

million, and several contract awards 

are expected. 

MORE INFORMATION IS online at 
https://www.fbo.gov/spg/ODA/DARPA/

CMO/DARPA-BAA-15-57/listing.html.

DARPA CONTINUED FROM PAGE 26
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 P R O D U C T 

applicat ions

RADIO COMMUNICATIONS

General Dynamics to provide radios 

for surface warships and submarines

U.S. Navy shipboard communications 

experts are placing a $29 million or-

der with General Dynamics Corp. 

to provide 56 AN/USC-61 (C) digital 

modular shipboard radios for Navy 

surface warships and submarines.

Officials of the Space and Na-

val Warfare Systems Command (SP-

AWAR) in San Diego, announced a 

contract modification to the Gener-

al Dynamics Mission Systems seg-

ment in Scottsdale, Ariz., for the 

continued production of AN/USC-

61(C) digital modular radios (DMRs), 

initial sparing components, and re-

lated supplies and services.

The General Dynamics AN/USC-

61(C) radio enables surface ships 

and submarines to communicate 

over high frequency (HF), ultra-high 

frequency (UHF) line of sight, UHF 

satellite communications (SATCOM), 

and very high frequency (VHF) 

frequencies.

This order exercises option five 

on a contract awarded to General 

Dynamics in 2010. This contract in-

cludes options that could bring the 

total value of the contract to $300 

million.

The AN/USC-61(C) is a maritime 

software-defined radio (SDR) that 

has become standard for the U.S. 

Military. The compact, multi-chan-

nel DMR provides several different 

MISSION COMPUTERS

Curtiss-Wright to provide mission embedded 
computing for Turkish unmanned aircraft 

Signal processor experts at Sierra Nevada Corp. in Sparks, Nev., needed 

small-form-factor embedded computing for a Turkish unmanned aerial 

vehicle. They found their solution from the Curtiss-Wright Corp. Defense 

Solutions division in Ashburn, Va.

Sierra Nevada 

awarded a contract 

to Curtiss-Wright to 

supply the Parvus 

DuraCOR 820 small-

form-factor mission 

computer for use 

in the Turkish 

Aerospace Industries 

(TAI) ANKA 

medium-altitude 

long endurance 

unmanned aerial 

vehicle (UAV).

The Curtiss-Wright Parvus DuraCOR 820 mission computer provides 

processing capabilities for the ANKA UAV’s automatic take-off and 

landing system. The ANKA provides the Turkish Armed Forces with 

tactical surveillance, reconnaissance, and combat missions.

The Parvus DuraCOR 820 is a rugged tactical mission processor 

subsystem designed for military aircraft, ground vehicles, and fixed-

site applications that require small size, weight, and power consumption 

(SWaP).

The DuraCOR 820 complies with MIL-STD-810G environmental 

conditions for high altitude, extreme temperature, water, shock, 

vibration, and humidity). The mission computer also meets MIL-STD-

461E EMI/EMC levels, and 28-volt DC avionics power supply standards 

per MIL-STD-704F.

Curtiss-Wright is doing the work on this contract in Salt Lake City. 

FOR MORE INFORMATION visit Curtiss-Wright Defense Solutions online at 

www.cwcdefense.com.
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TECHNOLOGY F  CUS

waveforms and multi-level infor-

mation security for voice and data 

communications.

Software-defined radio waveforms 

are computer programs that enable 

SDR-enable radios to operate on dif-

ferent frequency bands with different 

encryption and cyber security func-

tions. The AN/USC-61(C) operates on 

Navy surface ships, submarines, and 

other military platforms using fre-

quencies from 2 MHz to 2 GHz.

General Dynamics has certified 

the DMR to pass secure voice and 

data at multiple independent levels 

of security (MILS) over HF, VHF, UHF, 

and SATCOM channels, and to with-

stand the effects of electromagnetic 

interference and other harsh operat-

ing conditions.

FOR MORE INFORMATION visit General 

Dynamics Mission Systems online 

at www.gdc4s.com, or SPAWAR at 

www.spawar.navy.mil.

AVIONICS COMPUTERS

Northrop Grumman to 

provide flight computers for 

Marine Corps helicopters 

Avionics computer experts at the 

Northrop Grumman Corp. are deliv-

ering the company’s next-generation 

mission flight computers 

for lot 12 of the Marine 

Corps’ H-1 helicopter up-

grade program.

Officials of the Naval 

Air Systems Command 

at Patuxent River Naval Air Station, 

Md., are asking the Northrop Grum-

man Electronic Systems segment in 

Woodland Hills, Calif., to provide the 

company’s FlightPro Gen III mission 

computers for the Marine Corps UH-

1Y utility helicopter and AH-1Z attack 

helicopter-the aircraft involved in the 

H-1 helicopter upgrade program.

The FlightPro Gen III mission 

computers incorporates a rugge-

dized 6U VME PowerPC-based single 

board computer. FlightPro interfac-

es include Fast Ethernet, four serial 

ports, parallel I/O, and built-in-test. 

FlightPro has a standard, partitioned 

real-time operating system with 

ARINC 653 and POSIX support. The 

lot 12 contract runs from October 

2016 through October 2017.

The lightweight FlightPro Gen 

III mission computer integrates ad-

vanced mission, weapons, and vid-

eo processing capabilities into a 

conduction-cooled, high-perfor-

mance airborne computer capable 

of driving four inde-

pendent, multifunction 

displays.

The standard config-

uration includes a quad 

channel 1553 mezzanine 

card, high-speed serial card, digital 

I/O module with eight channels of 

opto-coupled discrete inputs, eight 

channels of opto-coupled discrete 

outputs, and 16 channels of gener-

al-purpose bi-directional discretes 

that can be programmed individual-

ly as outputs or inputs.

FlightPro is capable of Required 

Navigation Performance/Area Nav-

igation (RNP/RNAV) in all flight re-

gimes, including departure, en route, 

terminal and non-precision ap-

proach using GPS as the sole navi-

gation source. The flight computer 

software is RTCA DO-178C compli-

ant, has ARINC-653 partitioning for 

safety and security, and complies 

with the Modular Open Systems Ar-

chitecture (MOSA) standard.

FOR MORE INFORMATION 

visit Northrop Grumman 

Electronic Systems online at 

www.northropgrumman.com, or 

Naval Air Systems Command at 

www.navair.navy.mil.

technology insertion in the future.

“That enabling technology is tak-

ing the large, expensive, centralized 

computer out of the vehicle and tak-

ing away that one central point of 

failure,” says Doug Patterson, vice 

president of marketing and busi-

ness development at Aitech Defense 

Systems Inc. in Chatsworth, Calif. 

“It’s hot, heavy, expensive, and diffi-

cult to cool when you put that much 

power in one space.”

Systems integrators appreciate 

the flexibility that SFF offers, Patter-

son says. “The smaller form factors 

are allowing the customer base to 

be more flexible and imaginative in 

the way they are solving their prob-

lems. They are taking away that large 

centralized computer and distribut-

ing the processing over the platform 

and out to the sensors.” In addition, 

the systems designer doesn’t have 

to concern himself with the internal 

box architecture, Patterson says. “He 

doesn’t care what’s in that box, as 

long as it talks to his other boxes, and 

can distribute the intelligence out as 

he defines the architecture.” 

DESIGN CONTINUED FROM PAGE 21
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To submit new products for consideration,  

contact John Keller at jkeller@pennwell.com.

newproducts

RAD-HARD ELECTRONICS

Radiation-hardened multiplexers for 

spacecraft introduced by Intersil

Intersil Corp. in Milpitas, Calif., is in-

troducing the ISL71840SEH and IS-

L71841SEH radiation-hardened mul-

tiplexers for manned spacecraft and 

satellites. The multiplexer power 

electronics devices offer solid elec-

trostatic discharge (ESD) protection 

and signal chain accuracy and tim-

ing performance. The ISL71840SEH 

30-volt, 16-channel multiplexer is a 

drop-in replacement for Intersil’s  

HS9-1840ARH, which has been 

aboard satellite and space explora-

tion missions like the NASA Orion 

spacecraft flight test. For applications 

with form factor constraints, the IS-

L71841SEH 30-volt, 32-channel multi-

plexer offers high-performance and 

41 percent reduced board space com-

pared with an ISL71840SEH two-chip 

solution. The ISL71840SEH and IS-

L71841SEH rad-hard multiplexers 

capitalize on Intersil’s proprietary sil-

icon-on-insulator process, which pro-

vides single event latch-up (SEL) ro-

bustness in heavy ion environments. 

The enhanced 8-kilovolt ESD protec-

tion eliminates the need for external 

protection diodes on the input pins. 

FOR MORE INFORMATION visit Intersil 

online at www.intersil.com.

BOARD PRODUCTS

Xeon-D 3U VPX board for battlefield 

computing introduced by Kontron

Kontron in Poway, Calif., is introduc-

ing the VX3058 3U VPX single-board 

computer based on the eight-core ver-

sion of the Intel Xeon-D embedded 

computing processor architecture 

for demanding military server and 

other high-performance embedded 

computing (HPEC) applications. The 

VX3058 brings server-class computing 

capabilities to the battlefield with its 

Dual-10 Gigabit Ethernet, high-band-

width PCI Express 3.0, and high-speed 

DDR4 memory. The embedded com-

puting board is ruggedized for harsh 

environments that require small size, 

weight, power, and cost (SWaP-C). 

The VX3058 provides digital signal 

processing (DSP) performance to de-

manding uses like virtual machine 

architectures that can take advan-

tage of the extensive capital and op-

erational efficiencies provided by iso-

lated workloads configured to share 

common resources dynamically. 

FOR MORE INFORMATION visit 

Kontron online at www.kontron.com.

DISPLAYS

Rugged display for avionics and 

vehicles introduced by Curtiss-Wright

Curtiss-Wright Defense Solutions 

in Ashburn, Va., is introducing the 

10.4-inch PVDU2600 low-cost LCD 

rugged display for SWaP-C con-

strained fixed-wing aircraft, he-

licopters, and tactical ground ve-

hicles. The touchscreen display 

combines high brightness and rug-

ged construction with options for 

the Intel Atom E3800, Core i3-4010U, 

Core i5-4300U, or Core i7-4650U em-

bedded computing processors. The 

display measures 9.6 by 7.9 by 3.2 

inches, weighs 8.8 pounds, and of-

fers 1024-by-768-pixel resolution for 

applications that require small size, 

weight, power consumption, and 

cost (SWaP-C). Built for performance 

in harsh environments, the non-

ITAR PVDU2600 is designed to meet 

DO-160 and MIL-STD-810/461 test-

ing requirements. The unit is built 

to AS9100 quality-certified manu-

facturing services in a UK MoD De-

sign Approval Organisation Scheme 

(DAOS) certified facility. 

FOR MORE INFORMATION visit Curtiss-

Wright Defense Solutions online at 

www.cwcdefense.com.

RUGGED COMPUTERS

5U rugged computer servers 

introduced by Crystal Group

Crystal Group Inc. in Hiawatha, 

Iowa, is introducing the RS549 

and RS5718L24 5U rugged comput-

er servers for military, security, 

and other applications. The RS549 

rugged server has an Intel Quad 
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E5-4600-class processor, four PCI Ex-

press X16 (double-width) slots, and 

32 1024-gigabyte registered DDR3 

with ECC memory. It measures 17.5 

by 8.72 by 20 inches. The rugged 

computer has four options on exter-

nal bay configurations. The first is 

nine removable SATA or SAS 2.5- or 

3.5-inch hard disk drives. The sec-

ond is eighteen 2.5-inch SATA or 

SAS hard disk drives. The third op-

tion is three drive packs and eight 

removable SATA or SAS 2.5-inch 

hard drives. The fourth is one CD/

DVD/BD (R/W) drive. The RS5718L24 

rugged server, meanwhile, measures 

17.5 by 8.75 by 23.75 inches, and has 

three CPU options: Sandy Bridge or 

Ivy Bridge LGA2011, X9DRL-IF; San-

dy Bridge or Ivy Bridge LGA1155, 

X9SAE-V; or Haswell LGA2011, X10S-

RL-F or X10DRL-I. 

FOR MORE INFORMATION visit Crystal  

Group at www.crystalrugged.com.

TEST AND MEASUREMENT

Compact DC power supplies for 

testing introduced by Keysight

Keysight Technologies in Santa  

Rosa, Calif., is introducing the 

E36100 series of compact DC pow-

er supplies that offer LAN and USB 

interfaces and power for test and 

measurement testing and validating 

designs. The series adds five models 

with as much as 100-volt or 5-amp 

output. Design and validation en-

gineers need to power their devic-

es under test (DUTs) safely and easi-

ly during manual tests or automated 

sequences. They frequently are un-

der pressure to perform tests quick-

ly, and their test benches are of-

ten crowded, Keysight officials say. 

The E36100 series 2U ¼-rack form 

factor saves space on the bench or 

in a rack, and standard LAN (LXI 

Core) and USB interfaces connect 

the power supplies to a computer. 

An on-screen menu system makes 

helps engineers perform manual 

tasks quickly, and overvoltage. 

FOR MORE INFORMATION visit 

Keysight online at www.keysight.com.

POWER ELECTRONICS

3U rugged 3U VPX DC-DC power 

supply introduced by NAI

North Atlantic Industries (NAI) in 

Bohemia, N.Y., is introducing the 

VPX57-31 3U rugged VPX power sup-

ply for rugged military and com-

mercial aerospace applications. The 

VPX57-31 power electronics prod-

uct provides as much as 400 watts of 

power (CC4 temperature range, full 

load) with six outputs and is com-

pliant with MIL-STD-704F. Other fea-

tures include current share, remote 

error sensing, and a built-in EMI filter 

compliant with MIL-STD-461, CE-102 

in a one-slot package. The VPX57-31 

is designed to meet standard 3U VPX 

mechanical requirements and has 

VITA 62 compatible outputs & signal-

ing, user programmability, I2C com-

munication, and a programmable 

over-temperature monitor. 

FOR MORE INFORMATION visit North  

Atlantic Industries at www.naii.com.

RF AND MICROWAVE

Rugged RF and microwave bandpass 

filter introduced by Anatech 

Anatech Electronics Inc. in Garfield, 

N.J., is introducing the AB915B656 

rugged indoor and outdoor GSM-

band RF and microwave cavity band-

pass filter for defense and com-

mercial wireless applications. The 

bandpass filter combines high rejec-

tion, low return loss, and the abili-

ty to remove nearby RF interference. 

The AB915B656 has a passband of 

910 to 920 MHz, insertion loss of 1.5 

dB, return loss greater than 16 dB, 

and out-of-band rejection of 75 dB 

from 850 to 894 MHz and 929 to 950 

MHz. It can handle 20 watts at con-

tinuous wave (CW) and uses Type-N 

female connectors. Other kinds of 

connectors are available. The filter 

measures 140 by 80 by 53 millime-

ters, and operates in temperatures 

from -45 to 85 degrees Celsius. 

FOR MORE INFORMATION visit 

Anatech Electronics online at 

www.anatechelectronics.com.
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www.masterbond.com

150-300 cps

suitable for larger sized
electrical encapsulations

PRODUCT & LITERATURE SHOWCASE

ST-9020 rugged computer  

system with 20” display,  

MIL STD shock & vibration  

qualified

For full line of rugged systems contact:

IBI SYSTEMS, INC.

6842 NW 20TH AVE, FORT LAUDERDALE, FL 33309

PHONE; 954-978-9225, WEB: www.ibi-systems.com

DU-19/U rugged monitor
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• 24 Solid State or Hard Disk Drives

- in only 2U of panel height

• Two Quickly Removable Storage Magazines

- each containing up to 12 HDDs or SSDs each

• Fault Tolerant, Hot Swap Components

- no single point of failure

• Sustained Read and Write Data Transfer Rates

- of over 5000 MB/sec and 3000 MB/sec respectively

• MIL-STD-810G , MIL-STD-461E Certifed

I N T E R N A T I O N A L

AS9100 Rev C/ISO 9001: 2008 Certified

ww w w. p hh e n x i nnt . co m   7 1 4 -- 2 8 3 - 4 8 0 0 

Magazine Based

High Performance

RAID Storage

RPC 24

• 24 Solid St t r H d Disk Dri
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AIRBORNE, SHIPBOARD, GROUND MOBILE 
DATA RECORDING AND DATA STORAGE
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