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Ethernet-based IP technology is used in 
Raytheon’s SSDS Mk 2 (Ship Self-Defense 
System) program, which can be found 
on ships such as the aircraft carrier USS 
Ronald Reagan (CVN 76). Raytheon uses 
Performance Technologies’ Advanced 
Managed Platform IP-comms platform to 
provide an IP-based networking platform for 
the SSDS system. Shown here, flight deck 
crew aboard the Ronald Reagan direct a C-2A 
Greyhound onto a launch catapult.
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COTS (kots), n. 1. Commercial off-the-shelf. Terminology popularized in 1994 within U.S. DoD 
by SECDEF Wm. Perry’s “Perry Memo” that changed military industry purchasing and design 
guidelines, making Mil-Specs acceptable only by waiver.  COTS is generally defined for technol-
ogy, goods and services as: a) using commercial business practices and specifications, b) not de-
veloped under government funding, c) offered for sale to the general market, d) still must meet the 
program ORD. 2. Commercial business practices include the accepted practice of customer-paid 
minor modification to standard COTS products to meet the customer’s unique requirements.

——Ant. When applied to the procurement of electronics for the U.S. Military, COTS is a procure-
ment philosophy and does not imply commercial, office environment or any other durability grade.   
E.g., rad-hard components designed and offered for sale to the general market are COTS if they were  
developed by the company and not under government funding.
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     Publisher’s

NotebookNotebook
Budgets, Politicians and 
Carpetbaggers

Not to be disappointed during this season of politics, the 
U.S. Senate Armed Services Committee met in a secret 
session at the end of April and voted to support spending 

$542.5 billion along with a $70 billion kicker for Iraq and Af-
ghanistan. I’m sure there was a security reason to having a secret 
session, and not a political reason with elections coming up at 
the end of the year. Now no one can question how any particular 
member has positioned themselves regarding the budget. Every-
one can only blame the group. Both sides of the aisle apparently 
acknowledged that the $70 billion for the war is only a down 
payment to get the new President through the first few months 
in office without having to cope with that issue. SECDEF Gates 
estimates that at least another $100 billion will be needed to 
fund the war.

The current administration only asked for $605.7 billion for 
2009 including the war. If I do my addition right, adding the 
Armed Services Committee number to Gates’ expected $100 bil-
lion kicker, the total comes to a proposed $712.5 billion dollars 
for 2009. That’s almost 18% more than requested. What hap-
pened to the universal outcry to reduce the government’s budget 
and the deficit?

As per usual, the Senators shifted funds from one program 
to another. Now, I definitely think that we need to have con-
gressional oversight to spending. To me that means controlling 
funds being spent because of mismanagement or because there 
is no rational justification for spending it. But I have a tough 
time with politicians saying to the DoD “you will spend more 
money on this program, or you will resurrect this program and 
fund it even if you don’t want it.” And then those same politi-
cians accuse military leaders of having an aging military and not 
being as prepared or effective as they should be. 

Most recently the House leadership—with limited or no ad-
ditional House input—produced a war-spending bill for $162.5 
billion dollars to cover war activities into the summer of 2009. 
The bill’s conception—and the limits on what input different el-
ements of the House of Representatives could provide—resulted 
in a bi-partisan defeat of the bill. Now everyone is pointing fin-
gers at everyone else and trying to put their own political spin 
on what is happening with this issue. What we should really con-
sider is an oversight committee for Congress. For that matter, I 
guess we could add a few other elements of government needing 
an independent non-congressional oversight committee.

Shifting to something more granular, let’s talk about Direc-
tive 5000 series acquisition policies. The supposed outline for 
the military to develop, acquire and oversee its programs is get-
ting another—repeat the word another a few dozen times—re-
view and potential reform. The Pentagon pundits are saying that 
by fixing some of the steps that move a program too quickly for-
ward without a thorough design review, cost plan and accurate 
performance schedule, its possible to drive down some of the 
astronomical program costs. This may come across as being very 
cynical—and I am—but it’s clear to me that in a time of military 
operations, it is essential to ensure the troops get what they need 
for the operations as quickly as possible.

What the DoD doesn’t need are carpetbaggers. And with to-
day’s sky-high program costs and associated profitability to ma-
jor suppliers, someone needs to put things back on track. So what 
are the chances that this attempt will have any success? ZERO. 
Neither the Administration, Congress nor the Primes have any 
interest in fixing this. It’s been going down hill for more than ten 
years and all these players have personal motives limiting their 
desire for things to change.

All that said, in spite of all the things that seem to be out of 
whack, embedded computing in the military will continue to grow. 
One of the largest growth areas will be in the ultra-small electronic 
systems for expendables, manpacks and autonomous systems.

Pete Yeatman, Publisher
COTS Journal

Defense Secretary Robert M. Gates and Navy Adm. Michael G. Mullen, 
chairman of the Joint Chiefs of Staff, testify before the Senate Armed 
Services Committee regarding the Defense Authorization Request for 
2009 and continuing funding for Iraq and Afghanistan operations.
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Because we know that overall system 
performance and reliability is crucial, 
we build product to ensure that your’s 
comes out on top.

Our service to the aerospace and telecommunications 
markets has resulted in a quickly growing line of 
AdvancedTCA, MicroTCA, AMC, cPCIe, VXS, 
XMC and custom boards for processing, commu-
nication, storage, and platform interoperability.

At VadaTech we differentiate ourselves from other 
embedded computer manufacturing companies by 
incorporating our customers’ vision into the product 
specification and development process; all the way 
through to deployment. Our partnership philosophy 
with our customers expands their engineering resources, 
increasing their value.

Overall design is only as good as it’s 
weakest link, that is why we stop at 
nothing to ensure the best products for 
our clients.

VadaTech  i s  a  l eader  in :
• AMC
• VXS
• Custom Board-Level
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Building a bigger future for MicroTCA

BUILD STRONG

UTC001
MCH for MicroTCA Chassis

The VadaTech UTC001 is the most 
feature-rich MCH (MicroTCA 

Carrier Hub) for the μTCA 
chassis in the market. It’s 

management software 
is based on VadaTech’s 
robust Carrier Manager 

and Shelf Manager which 
have been deployed for many 

years with proven results. The 
MCMC manages the power modules, 

the two CU (Cooling Units) and the 12 AMCs 
within the μTCA chassis. It also interfaces to and 
manages the on-board fabric interfaces. The 
module is available with PCIe, SRIO, 10GbE, GbE 
and SAS fabric interfaces.

• AdvancedTCA
• Mic roTCA
• cPC Ie
•  XMC

VadaTech_10.indd   1 6/24/08   9:55:23 AM
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access, provided by our OpenWare™ and FASTPATH™ management 
software. You have your choice of air cooled, conduction cooled and 

rugged air cooled switches—some of our switches are even available in 
five ruggedization levels.

Not only do we offer you maximum selection, but the switches them-
selves provide maximum flexibility, performance and density. Our 
firmware for fully managed switches supports IPv4/IPv6, Layer-2 and 
Layer-3 switching and routing at wire speed, plus support for Layer-3 
protocols such as OSPF, RIP, VRRP, and MTSP. We have Gigabit Ethernet, 
10Gb/s uplink ports for expansion, and the list goes on. In fact, this page 
can’t hold it all, so visit our website at www.gefanucembedded.com/
switches for all the details.

With 43 Ethernet switches to choose from, you’re sure to find what you need.

This page isn’t big enough 
to show all our switches.

GE Fanuc 
Intelligent Platforms

0608 COTS GEFIP Ethernet Switch ad MECH.indd   1 6/10/08   11:30:52 AM

www.gefanucembedded.com


June 2008  COTS Journal [ 9 ]

The

Inside Track

Raytheon-Led Team 
Demos Technique for 
Growing Semi Compounds 
on Silicon

A Raytheon-led team has 
accomplished a key step in 
demonstrating that affordable, 
high-performance circuits for 
military applications can be 

produced by growing semicon-
ductor compounds directly on 
silicon. Demonstrating this tech-
nique is part of a $6.5 million 
contract awarded by the Office 
of Naval Research and funded by 
the Defense Advanced Research 
Projects Agency. It is a critical 
building block contributing to 
the ultimate success of DARPA’s 

Compound Semiconductor Ma-
terials on Silicon, or COSMOS, 
program.

According to Raytheon, 
selective placement of semicon-
ductor compounds on silicon 
is an important achievement 

because it proves that optimal 
circuit performance can be 
produced through a heteroge-
neous, high-yield, monolithic 
integration process. Teaming 
with Raytheon IDS on the 
COSMOS project are Raytheon 
Systems Limited in Glenrothes, 
Scotland; Teledyne Scientific 
Imaging Company in Thousand 
Oaks, CA.; MIT in Cambridge, 
MA.; Paradigm Research LLC 
in Windham, NH; IQE in Beth-
lehem, PA.; Soitec in Grenoble, 
France; and Silicon Valley Tech-
nology Center in San Jose, CA.

Raytheon 

Waltham, MA. 

(781) 522-3000. 

[www.raytheon.com].

BAE Systems Anti-Missile 
Decoy Tested on F/A-18 
E/F Super Hornet

The U.S. Navy has completed 
developmental testing of a BAE 
Systems fiber-optic towed decoy, 
and has begun operational tests 
on the F/A-18 E/F Super Hornet 
(Figure 2). The decoy is a key 
part of a system that will better 
protect military aircraft against 
enemy missiles. The AN/ALE-
55 towed decoy is part of the 
Integrated Defensive Electronic 
Countermeasures (IDECM) ra-
dio frequency countermeasures 
system. The Navy system pro-
vides a highly effective electronic 
warfare defense against mis-
siles guided by radio frequency. 
Operational deployment on 
U.S. Navy F-18s is scheduled for 
December 2009.

The AN/ALE-55 consists of 
an onboard electronic frequency 
converter (EFC) and the fiber-
optic towed decoy. The EFC 

General Dynamics C4 
Systems and Rockwell Col-
lins have awarded an $8 mil-
lion contract to Curtiss-Wright 
Controls to provide VPX-based 
General Processor Modules 
(GPM) for use in the Integrated 
Computer System (ICS) of the 
U.S. Army’s Future Combat 
Systems (FCS) program. The 
Integrated Computer System 
combines a wide range of pre-
viously independent comput-
ing applications into a single, 
integrated, secure processing 
environment. ICS is a common 
computing environment for 13 
of the 14 plat forms in the FCS 
family of systems, which com-
prises a network of sensors, 
unmanned aerial plat forms and 
manned and unmanned ground 
systems. Figure 1 shows the 
MULE, one of the unmanned 
FCS vehicles.

Under terms of the contract, 
Curtiss-Wright will supply the 
processing modules to Gen-
eral Dynamics and Rockwell 
Collins for integration into the 
ICS system. The initial order is 
for more than 1,000 modules 
with deliveries scheduled to 

Curtiss-Wright Controls  
Embedded Computing 
Leesburg, VA. 
(703) 779-7800. 
[www.cwcembedded.com].

General Dynamics C4 Systems 
Scottsdale, AZ. 
(480) 441-3033. 
[www.gdc4s.com].

Rockwell Collins 
Cedar Rapids, IA. 
(319) 295-1000. 
[www.rockwellcollins.com].

begin during the second quar-
ter of 2008. General Dynam-
ics and Rockwell Collins were 
jointly awarded a contract 
by The Boeing Company and 
Science Applications Interna-
tional Corporation to acceler-
ate technology development 
of the Integrated Computing 
System in 2005. By March 
2007, the team had designed, 
built, tested and delivered the 
first ICS unit for use in an FCS 
mobile plat form.

Curtiss-Wright to Supply Processor Modules  
for Future Combat Systems ICS

Get Connected with companies mentioned in this article. 
www.cotsjournalonline.com/getconnected 
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Figure 1 

One of the FCS program’s unmanned vehicle platforms, this 
version of the Multifunctional Utility/Logistics & Equipment 
Vehicle (MULE), called the MULE-Transport, carries 1,900 to 
2,400 pounds of equipment and backpacks for dismounted 
infantry squads. It also has the mobility needed to follow squads 
in complex terrain.
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converts radio frequencies to 
light for transfer through a 
fiber-optic line to the decoy. 
IDECM links the aircraft’s 
expendable countermeasures, 
radar warning system, mission 
computer and radio-frequency 
countermeasures system into a 
unified defensive suite.

BAE Systems 

Nashua, NH. 

(603) 885-4321. 

[www.baesystems.com].

Smiths Detection Selects 
Parvus Subsystem for 
Chem/Bio Shelter

Smiths Detection has 
awarded Parvus an IQID con-
tract extending out to 2016 for 
DuraCOR 810 processor subsys-
tems in connection with Smiths 
Detection’s Chemical Biologi-
cal Protective Shelter (CBPS). 
Smiths Detection has specified 
the Parvus DuraCOR 810 as the 
central computing unit (CPU) 
for its CBPS environmental 
control system. CBPS shelters 
provide medical personnel and 
soldiers a highly mobile, self-
contained collective protection 
system. With a contamination-
free, environmentally controlled 
working area, these shelters 
serve medical combat services 
and combat service support 

personnel as mobile medical aid 
stations, field command posts or 
emergency facilities.

Deployed across various 
unmanned and manned aircraft, 
ground vehicle and naval instal-
lations, the rugged DuraCOR 
810 (Figure 3) is an open-archi-
tecture solution for military/civil 
Command, Control, Communi-
cations, Computer, Intelligence, 
Surveillance and Reconnais-
sance (C4ISR) applications. It is 
designed to survive harsh mobile 
environmental conditions expe-

rienced under MIL-STD-810F, 
including extreme temperatures, 
shock/vibration and ingress, as 
well as power surge and voltage 
requirements of MIL-STD-
1275D and MIL-STD-704E.

Parvus 

Salt Lake City, UT. 

(801) 483-1533. 

[www.parvus.com].

General Dynamics Inks 
Deal to Provide Crypto 
Technology for Battlefield 
Nets

General Dynamics C4 
Systems has been awarded a 
$6.5 million contract op-
tion to produce Engineering 
Design Models of the Advanced 
Cryptographic Module (ACM) 

for the U.S. Army’s Program-
mable Objective Encryption 
Technologies (POET) program, 
following a recent successful 
Critical Design Review. This 
option modifies a contract ini-
tially awarded in August 2006 
and brings the total contract 
value to $11.5 million.

With the critical design 
review phase completed, the 
program is on schedule to de-
liver the embedded communi-
cations capability. The POET 
program is aligned with the 
National Security Agency’s 
Cryptographic Moderniza-
tion Initiative, and will enable 
high-data-rate, multi-level 
security for voice, video, data 
and imagery from a variety 
of military equipment and 
networks including U.S. Navy 
multi-band terminals, U.S. 
Air Force advanced broad-
band terminals and U.S. Army 
High Capacity Communica-
tions Capability terminals. 
The Engineering Design Mod-
els are used to demonstrate 
a subset of cryptographic 
functions and features.

General Dynamics C4 Systems 

Scottsdale, AZ. 

(480) 441-3033. 

[www.gdc4s.com].

Lockheed Martin Taps 
VMETRO Data Recorders 
for F-35 Development

Lockheed Martin has 
awarded VMETRO a con-
tract to supply Vortex Data 
Recording systems to support 
Lockheed Martin’s work on 
the F-35 Lightning II test 
laboratory. The Data Re-
cording systems are based 
on VMETRO’s Vortex VME 
Open Data Recording plat-
form. The Vortex system 
will be incorporated into 
Lockheed Martin’s instru-
mentation and test plan for 
Lightning II. The award value 

exceeds $660,000. Delivery 
wil l occur in 2008.

The F-35 Lightning II (Fig-
ure 4) Program—also known as 
the Joint Strike Fighter Pro-
gram—is the next-generation 
strike fighter bringing cut-
ting-edge technologies to the 
battlespace of the future. The 
System Development and Dem-
onstration (SDD) phase of the 
F-35 JSF program started with 
the signing of the SDD contract 
in October 2001. First f light 
occurred in 2006. Delivery of 
production aircraft is scheduled 
to begin in 2010. During the 
SDD phase, 19 aircraft will be 
produced and tested for safety 
and effectiveness, and to verify 
the product the Lockheed Mar-
tin F-35 team proposed. The JSF 
program is slated to produce 
a total of 2,593 aircraft for 
the United States’ and United 
Kingdom’s armed forces, and as 
many as 2,000 additional F-35s 
for other allied nations.

VMETRO 

Houston, TX. 

(281) 584-0728. 

[www.vmetro.com].

Figure 2

An F/A-18F Super Hornet aircraft 
assigned to Strike Fighter Squadron 
One Zero Two fuels an F/A-18E 
Super Hornet aircraft from Strike 
Fighter Squadron Two Seven during 
an exercise while over the Bay of 
Bengal last September.

Figure 4

Lieutenant Col. James Kromberg, 
461st Flight Test Squadron director 
of operations, adjusts his helmet 
as he prepares to fly the F-35 
Lightning II earlier this year. Colonel 
Kromberg’s test flight marks the first 
time a military pilot flew the F-35.

Figure 3

Parvus’ DuraCOR 810 system 
is designed to survive harsh 
mobile environmental conditions 
experienced under MIL-STD-810F, 
including extreme temperatures, 
shock/vibration and ingress, as 
well as power surge and voltage 
requirements.
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Focused market research on this in-
dustry we call the military electronics and 
embedded computer market is hard to find. 
Few of the large—or even the small—mar-
ket research firms cover this area. One ex-
ception is the technology market research 
and strategy firm Venture Development 
Corp. (VDC). VDC was founded in 1971 by 
graduates of the Harvard Business School 
and the Massachusetts Institute of Tech-
nology. The firm boasts over 30 years of 
experience in providing market research, 
strategic analysis and consulting services 
to technology companies worldwide. Its 
strength, according to VDC, is their abil-

ity to bring multi-disciplinary capabilities in the areas 
of technology, economics, finance, engineering and 
manufacturing to bear on a problem.

Among the market segments it covers is the mili-
tary embedded market. VDC’s studies of this market-

place emphasize configurations, technolo-
gies and applications utilizing merchant 
computing elements, identifying and sug-
gesting strategies for dealing with issues 
such as sustainment, technology insertion 
and technology refresh. VDC sells a variety 
of multi-client market research reports on 
embedded systems in military and aero-
space applications centered on both the 
North American merchant market and the 
European Merchant Market.

Venture Development Corp. (VDC)  
Natick, MA. (508) 653-9000. 
[www.vdc-corp.com].

www.sensoray.com/2255


[ 12 ] COTS Journal  June 2008

Ethernet Switches for Military Apps

Ethernet Switch Boards Blend 
Network and Fabric Duties

Advances in switched Ethernet technology—in both Gbit and 10 Gbit flavors—are 
solving the dual needs of networking and real-time fabric interconnect solution in a 
growing number of military systems.

Jeff Child, 
Editor-in-Chief

Until recently, Ethernet’s main role 
was as a control plane solution. Now, 
thanks in part to the emergence of 

rugged 10 Gbit Ethernet products, Eth-
ernet is now finally fast enough for data-
plane use. Military system designers are 
now putting 10 Gbit Ethernet to work as 
a “fat pipe” to move data between subsys-
tems. Military systems that need to pump 
data into a server farm, for example, for 
further processing and analysis are look-
ing to 10 Gbit Ethernet as the interconnect 
linked directly into the server network.

Ethernet is being used as an intercon-
nect fabric in compute-intensive applica-
tions like sonar, radar, or any application 
that networks sensor arrays together. This 
often means bridging to other protocols 
in electronic warfare (EW) or combat 
systems to move data from subsystem to 
subsystem or from box to box. Ethernet 
is being used to bring sensor data into 
other systems—as an alternative to other 
less common protocols like FPDP, Fibre 
Channel, or proprietary schemes. There’s 
even a backplane standard for Ethernet 

released by the IEEE last year. The new 
standard, IEEE 802.3ap-2007, specifically 
targets backplane Ethernet applications. 
See sidebar “Ethernet Over Backplanes 
Now Standardized.”

Boasting higher levels of perfor-
mance and capability than the other mil-
itary I/O technologies, Ethernet is now 
taking on much more data-intensive and 

time-critical applications. Both 1 Gbit 
and 10 Gbit Ethernet can now—when 
properly implemented with offload tech-
nology—provide a highly deterministic, 
high-performance fabric suitable for the 
most demanding real-time applications. 
Meanwhile, in a more traditional net-
working role, Ethernet is being deployed 
in multilayer switches with dual IPv4 and 
IPv6 forwarding to support the DoD’s 
sweeping plans to leverage the benefits of 
IPv6 (Internet Protocol version 6). 

A Rich Set of Switch Products
Serving both the real-time intercon-

nect and traditional networking needs, 
the embedded board industry offers a 
rich set of rugged Ethernet switch boards. 
Rugged Ethernet switch boards are avail-
able from several vendors including ACT/
Technico, AdvancedIO Systems, Concur-
rent Technologies, Continuous Comput-
ing, Curtiss-Wright, GE Fanuc, Kontron 
America, Performance Technologies, One 
Stop Systems and Parvus.

Ethernet switches are among the 
products rounding out the ecosystem of 
the emerging VPX form factor. A fabric-
based next-gen VME form-factor, VPX is 
aimed squarely at military systems. For 
its part, Curtiss-Wright Controls Embed-
ded Computing offers a high-density 6U 
VPX Gbit Ethernet multilayer switch/

Get Connected with companies mentioned in this article. 
www.cotsjournalonline.com/getconnected 

Get Connected
with companies mentioned in this article. 

www.cotsjournalonline.com/getconnected

Get Connected with companies and 
products featured in this section.

www.cotsjournalonline.com/getconnected

Ad Index

End of ArticleProducts

Get Connected with technology and 
companies providing solutions now

Get Connected is a new resource for further exploration 
into products, technologies and companies. Whether your goal 

is to research the latest datasheet from a company, speak directly 
with an Application Engineer, or jump to a company's technical page, the 
goal of Get Connected is to put you in touch with the right resource. 
Whichever level of service you require for whatever type of technology, 
Get Connected will help you connect with the companies and products 
you are searching for. 
www.cotsjournalonline.com/getconnected

Get Connected with technology and companies providing solutions now
Get Connected is a new resource for further exploration into products, technologies and companies. Whether your goal is to research the latest 
datasheet from a company, speak directly with an Application Engineer, or jump to a company's technical page, the goal of Get Connected is to put you 

in touch with the right resource. Whichever level of service you require for whatever type of technology, 
Get Connected will help you connect with the companies and products you are searching for. 

www.cotsjournalonline.com/getconnected

Get Connected with companies and products featured in this section.
www.cotsjournalonline.com/getconnected

Figure 1

The VPX6-684 FireBlade II from Curtiss-
Wright is a high-density 6U VPX Gbit 
Ethernet multilayer switch/router board 
designed for rugged embedded aerospace 
and defense applications. It’s available 
with 12, 20 or 24 Gbit Ethernet ports and 
up to 4x10 Gbit Ethernet ports.
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router board designed for rugged embed-
ded aerospace and defense applications.

The VPX6-684 FireBlade II (Figure 
1), available with 12, 20 or 24 Gbit Eth-
ernet ports and up to 4x10 Gbit Ether-
net ports, is ideal for system integrators 
architecting secure high-performance 
IPv4/v6 Intra-Platform Networks (IPNs). 
The board operates as either a fully man-
aged or an unmanaged switch/router. 
The VPX6-684 FireBlade II is ideal for 
use in applications that require high lev-
els of security. When used as a Unified 
Threat Management (UTM) router, the 
VPX6-684 FireBlade II provides strong 
perimeter defense via an ICSA-certified 
firewall. Additional security features sup-
ported by the board include Access Con-
trol List (ACL) filtering, Network Address 
Translation (NAT), Virtual Private Net-
work (VPN) with tunneling support (IP-
Sec/L2TP), IPv6 ESP/AH payloads and 
Encryption/ Decryption/Authentication 
support.

Moving Toward IPv6 Nets
As the DoD moves toward upgrad-

ing to IPv6 this year, support of IPv6 has 
become a core requirement for network-
centric warfare. Feeding that need, GE 
Fanuc’s NETernity GBX410 is a fully man-
aged (Layer 2/3) Gigabit Ethernet switch 
designed to meet the most demanding 
requirements for network switching in 
tactical applications. This Gigabit switch 
is available in both air- and conduction-
cooled formats and features a non-block-
ing shared memory architecture. This 
provides a 72 Gbit/s core offering full 
wire speed performance with minimal 
latency on all ports simultaneously.

The GBX410 has comprehensive 
management capabilities that include 
VLANs, Link Aggregation, Spanning 
Tree, IPv4, IPv6, Traffic Policing, Quality 
of Service (QoS), Guaranteed Bandwidth 
and SNMP. The GBX410 can be expanded 
to a 32-port non-blocking solution by 
connecting two GBX410s together via 
the integral 10 Gigabit uplink ports. The 
GBX410 provides optional optical expan-
sion through a separate Optical Expan-
sion Board. All twelve rear ports can be 
converted to optical outputs to give six-
teen ports of Gigabit, either 1000 Base-SX 

or 1000 Base-LX, and two port of 10 Giga-
bit, either 10G Base-SR or 10G Base-LR. 
Onboard built-in test (BIT) ensures the 
GBX410 can be easily linked with other 
boards to provide integrated system-level 
health monitoring and diagnostics.

Growing Acceptance in Mil 
Programs

There’s a growing number of mili-
tary programs that are putting switched 
Ethernet to work as an interconnect 
fabric. Switched Ethernet is being used, 

for example, as an interconnect for the 
upgraded electronics on BAE Systems’ 
Bradley Fighting Vehicle Program (Fig-
ure 1). Last summer BAE awarded La-
Barge a contract to continue to produce 
the Ethernet Switch Unit (ESU) for its A3 
Bradley Combat Systems vehicles. The 
ESU functions as a router and a switch, 
making local forwarding decisions to de-
vices operated in the vehicle’s LAN (local 
area network). The A3 upgrade version of 
the Bradley features an advanced digital 
architecture that integrates communica-

Figure 2

A switched Ethernet product, along with other subsystems, was selected by Lockheed 
Martin’s Littoral Ships & Systems business for the control system in the Non-Line-Of-
Sight Launch System (NLOS-LS) platform commissioned by the U.S. Army. NLOS-LS 
is scheduled to be part of “spin-out one” within the U.S. Department of Defense’s Future 
Combat Systems (FCS) initiative. The GE Fanuc processing subsystem selected by Lockheed 
Martin comprises an adapted version of one of the company’s standard rugged enclosures; 
together with a Compact PCI 6U CP1A single board computer fitted with an I/O daughter 
card PMC; a CPX24 rugged managed Gigabit Ethernet switch; and a Radstone MFIO (Multi 
Function I/O) board.

NLOS-LS is being developed for the U.S. Army by Netfires LLC, a joint venture between 
Lockheed Martin and Raytheon. It uses a common vertical launch Container Launch Unit 
(CLU) comprising 15 missile launch chambers. It also has integrated command and control 
equipment to support the deployment of the Precision Attack Missile (PAM). The CLU is 
platform-independent and is transportable by truck (shown), plane, helicopter or ship. The 
CLU can be fired from a platform or the ground, and can operate in an autonomous mode.



[ 14 ] COTS Journal  June 2008

tions equipment, digital sensors, battle 
management systems, embedded diag-
nostic and training systems.

IP-based Monitoring and 
Networking

Ethernet-based IP technology is being 
employed in Raytheon’s SSDS Mk 2 (Ship 
Self-Defense System) program. The SSDS 
MK 2 Modification 1 is used on aircraft 
carrier USS Ronald Reagan. Raytheon 
uses Performance Technologies’ Advanced 
Managed Platform IP-comms platform to 
provide sophisticated remote monitoring 
capabilities, and an IP-based network-
ing platform for the SSDS system. The 
Performance Technologies IP-based plat-

form solution features an Intelligent Shelf 
Manager (a self-contained computer) that 
provides sophisticated remote monitoring 
capabilities, and an IP-based networking 
platform for the SSDS system.

The SSDS MK2 system relies on dis-
tributed off-the-shelf embedded com-
puters that provide automated detection 
through engagement capability, coordi-
nation and control of weapons and situa-
tional awareness command and control at 
the battle group level. Follow-on develop-
ment will include enhanced air and sur-
face capabilities for slow moving targets 
as well as organic training capability.

A switched Ethernet product, 
along with other subsystems, was se-

Ethernet Over Backplanes Now Standardized
Ethernet was designed for connecting host computers together through a Local Area Network 

(LAN). The most common type of Gbit Ethernet connection is defined in IEEE 802.3 as 1000BASE-T 
and uses the ubiquitous RJ45 modular plug that is present on nearly every laptop and workstation 
shipping today. This type of connection supports autonegotiation between 10, 100 and 1000 Mbit/
s data rates and maintains backward compatibility with slower Ethernet and Fast Ethernet devices.

In addition to the basic copper twisted-pair interface, Ethernet defines a range of external 
interfaces using fiber and copper, and also defines several different ways for the internal Media 
Access Controller (MAC) to connect to the Physical Medium Attachment (PMA) and Physical 
interface (PHY). For Gbit Ethernet, the most common internal interface has been Gigabit Media 
Independent Interface (GMII) and a serialized variant called SGMII. Although not standardized by 
IEEE 802.3, SGMII is widely used by semiconductor manufacturers as a PHY interface due to its 
low pin count.

When military embedded systems developers first started to look at Ethernet as an internal 
chassis interconnect, the most important goal was to achieve Gigabit Ethernet speeds with a 
minimum number of signal pins. The most efficient approach uses a single 1.25 Gbit/s signal in 
each direction, but none of the existing Gigabit Ethernet standards quite fit the bill. 1000BASE-CX 
uses a single 1.25 Gbit/s signal, but specifies 150 ohm cabling instead of 100 ohm backplane 
traces and is designed for longer cabling lengths. SGMII can be used with a single 1.25 Gbit/s data 
signal in each direction, but is not an IEEE standard and is not completely specified for backplane 
usage. In the end, tailored versions of both 1000BASE-CX and SGMII were adapted and used as 
the basis for Gigabit Ethernet backplane standards by PICMG and VSO.

Last year, the IEEE released a new standard, IEEE 802.3ap-2007, which specifically tar-
gets backplane Ethernet applications by adding three new physical interfaces: 1000BASE-KX, 
10GBASE-KX4 and 10GBASE-KR. 1000BASE KX is very similar to the 1000BASE-CX and SGMII 
variants that are in use today and standardizes the use of a single 1.25 Gbit/s pair in each direction 
over a backplane. 10GBASE-KX4 and -KR provide 10GbE links over a backplane, using either four 
XAUI 3.125 Gbit/s signal pairs (KX4) or a single 10.3125 Gbit/s signal pair (KR) in each direc-
tion. Both links provide 10 Gbits/s of data after encoding overhead. VITA 41.8 is based on the KX4 
standard, using the same 3.125 Gbit/s link speed already used on the backplane by Serial RapidIO 
and Aurora but with the advantages of the Ethernet ecosystem.
— Andy Reddig, Tek Microsystems
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lected by Lockheed Martin’s Littoral 
Ships & Systems business for the con-
trol system in the Non-Line-Of-Sight 
Launch System (NLOS-LS) platform 
(Figure 2) commissioned by the U.S. 
Army. NLOS-LS is scheduled to be part 
of “spin-out one” within the U.S. De-
partment of Defense’s Future Combat 
Systems (FCS) initiative.

Embedded 10GbE Adaptors
Embedded adaptor cards are also 

joining the 10 Gbit Ethernet band 
wagon. An example is an XMC product 
(Figure 3) from Critical I/O. Designed 
for military and avionics applications, 
it incorporates the company’s Sili-
con Stack technology, which off loads 
TCP/IP protocol stack processing to 
hardware, thus allowing wire-speed 
transfers, minimal host processor 
overhead, very low latency and solid 
determinism. As a result, the 10GbE 
XGE interfaces from Critical I/O per-
mit users of high-performance systems 
to benefit from the low-cost, interop-
erability and networking capabilities 
of Ethernet, even in such applications 
as radar, sonar, f light simulation and 
scientific applications.

According to the company, 10GbE 
holds the promise of providing an order 
of magnitude increase in performance, 
offering an attractive alternative to other 
more specialized data networking tech-
nologies, such as InfiniBand and Serial 
RapidIO. The problem users run into, 
however, has to do with the software-in-
tensive nature of Ethernet’s TCP/IP pro-
tocol stack.

Many embedded systems have strug-
gled to keep up with the stack processing 
associated with 1GbE connections, so 
dealing with 10GbE presents 10 times 
the challenge. The Silicon Stack technol-
ogy is used as a solution to offload proto-
col processing to silicon and reduce host 
processor loading so as to deliver true 10 
Gbit performance. The XGE 10Gb fam-
ily is currently available in an XMC form 
factor with dual 10GbE ports, and em-
ploys an 8-lane PCI Express host bus in-
terface. AMC and PMC versions are also 
planned. Native support for IPv4 and 
IPv6 is included.  
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Figure 3

Critical I/O’s 10 Gbit Ethernet XMC adaptor card features technology that offloads TCP/IP 
protocol stack processing to hardware, thus allowing wire-speed transfers, minimal host 
processor overhead, very low latency and solid determinism.
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Ethernet Switches for Military Apps

10 Gbit Ethernet Fuels Network-
Centric VXS Systems

Fabrics like RapidIO provide the speedy interconnect at the foundation of many new 
embedded form factors. But military system designers are now eyeing 10 Gbit Ethernet, 
which has the potential to meet both control and data plane requirements.

Andrew Reddig, President and CTO
TEK Microsystems

High-performance military embedded 
applications have pushed aside tradi-
tional bus architectures for switched 

fabric interconnects. All of the new form 
factors—VXS, VPX, XMC, ATCA and 
MicroTCA—embrace the use not only of 
fabrics but also of fabric-agnostic architec-
tures, allowing systems integrators to select 
the right fabric for their application and in 
some cases to mix different fabrics within 
the same system. While the first set of 
standards focused on “embedded” fabrics 
such as RapidIO, the use of Gbit Ethernet 
and now 10 Gbit Ethernet (10GbE) is the 
subject of several new VITA 41 standards, 
with 10GbE having the potential for both 
control and data plane requirements.

The ANSI/VITA 41.0 (VXS) base stan-
dard defines a common set of mechanical, 
power and backplane requirements and 
allows board vendors and systems integra-
tors to choose from a menu of fabrics when 
selecting features for payload and switch 
cards. The options available within the 
VXS ecosystem are shown in Table 1.

Board vendors can provide payload 
and switch cards within the VXS frame-
work that support specific interconnects, 
or by using FPGA-based endpoints can 
often provide a range of choices using the 
same physical hardware with different IP 
cores. This has resulted in a wide range of 
options for systems integrators building 
deployed VXS solutions today.

One Size Does Not Fit All
One advantage of the VXS architec-

ture is that the interconnect protocol being 
used is in essence an agreement between the 
two endpoints, usually a payload card and a 
switch card. This allows the systems integra-
tor to pick and choose different interconnect 
protocols within the same system, provided 
that the board vendors have the flexibility to 
support multiple protocols. Typically, this 

implies an FPGA-based endpoint, which has 
built-in flexibility through the use of differ-
ent IP cores within the FPGA device.

An example of a mixed protocol solu-
tion using currently available technology is 
shown in Figure 1. This application uses an 
FPGA-based digitizer and processor card to 
acquire four analog inputs at a 2 Gsample/s 
sample rate, digitizes and processes the in-
puts, and then forwards the input streams 
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Dual 2 Gsps
Input Card

Single Board
Computer

Switch Card
with FPGAs

Fabric

V41.5
Aurora

2.5 GB/s

V41.3
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Signal Acquisition Using Aurora
and Gbit Ethernet Protocols

Analog
Inputs

Operator
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Up to 12
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Figure 1

Shown here is a mixed protocol solution that uses an FPGA-based digitizer and processor 
card to acquire four analog inputs at a 2 Gsample/s sample rate, digitize and process the 
inputs, and then forward the input streams using the Aurora protocol (VITA 41.5) to an 
FPGA-based switch card.
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using the Aurora protocol (VITA 41.5) to an 
FPGA-based switch card. The switch card 
performs additional processing and traffic 
management and forwards snapshots of the 
processed data both to a local SBC using 
Gbit Ethernet (VITA 41.3) and also to up 
to a dozen external processors using front 
panel Gbit Ethernet interfaces.

The Aurora protocol was selected for 
the input-to-switch interconnect for both 
raw throughput and FPGA efficiency. Au-
rora typically provides 99% or better link 
utilization, versus 87% typically found with 
general-purpose fabric interfaces, and is 
also very resource efficient within the FPGA 
devices at each end. The end result is that 

more FPGA gates are available for process-
ing, raising the overall effectiveness of the 
system in terms of processing within a given 
set of size, weight and power constraints.

Gbit Ethernet was selected for the 
switch-to-processor interconnect because 
it meets the lower throughput requirements 
for processed data and is available on a wide 
range of Single Board Computers (SBCs) 
using VITA 41.3. Gbit Ethernet also of-
fers a common network interface for both 
within-the-box and outside-the-box com-
munications, making the system quicker 
to prototype and also easier to scale up or 
down by adding additional SBC resources.

Separate Control Plane
The recently finalized VITA 41.6 stan-

dard makes these trade-offs easier to make 
by providing an independent Gbit Ethernet 
fabric between payload and switch cards 
using a separate set of P0 pins on the pay-
load cards. This allows board vendors to 
support a Gigabit Ethernet control plane 
while still supporting the fabric of their 
choice on the high-speed fabric links. In 
the above example, the system architecture 
can be simplified by reserving the fabric for 
streaming data and isolating control traffic 
to the 41.6 control plane as shown in Fig-
ure 2. Because Xilinx Virtex 5 FPGAs have 
built-in support for Gigabit Ethernet, add-
ing a separate control plane actually lowers 
FPGA resource usage. By enabling a direct 
network connection on each payload card, 

Dual 2 Gsps
Input Card

Dual 2 Gsps
Input Card

Single Board
Computer

Switch Card
with FPGAs

Fabric

V41.5
Aurora

2.5 GB/s

V41.3
GbE

250 MB/s

Signal Acquisition with Gbit
Ethernet Control Plane

Analog
Inputs

Operator
Interface

Up to 12
GbE
Ports

Control Plane

Figure 2

In this example the system architecture is simplified by reserving the fabric for streaming 
data and isolating control traffic to the 41.6 control plane.
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SBCs and external hosts can now commu-
nicate directly with every card, making the 
overall system more network-centric and 
improving system manageability.

While Gigabit Ethernet offers a lot of 
advantages, as a VXS fabric choice it still has 

one huge disadvantage: raw speed. Because 
VITA 41.3 uses 1.25 Gbit/s links, the theo-
retical throughput of a fully implemented 
system is only 40% of what can be achieved 
with Serial RapidIO or Aurora. In addition, 
while 41.3 allows payload cards to imple-
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Figure 3

The VXS shown earlier is updated here as a fully network-centric architecture. It uses VITA 
41.6 for a Gbit Ethernet control plane and VITA 41.8 for a 10 Gbit Ethernet data plane.

Fabric Choices in VXS Today

Standard Protocol Serial Bit Rate Links per 
Payload Card

Throughput per 
Payload Card

ANSI/VITA 41.1 InfiniBand 2.5 Gbits/s 2 x 4 lanes 2.0 Gbytes/s

ANSI/VITA 41.2 Serial RapidIO 3.125 Gbits/s 2 x 4 lanes 2.5 Gbytes/s

VITA 41.3 Gigabit Ethernet 
(using P0 fabric 
pins)

1.25 Gbits/s 8 x 1 lane 1.0 Gbyte/s

VITA 41.4 PCI Express 2.5 Gbits/s 2 x 4 lanes 2.0 Gbytes/s

VITA 41.5 Aurora 3.125 Gbits/s 2 x 4 lanes 2.5 Gbytes/s

VITA 41.6 Gigabit Ethernet 
(using P0 sideband 
pins)

1.25 Gbits/s 2 x 1 lane 250 Mbytes/s

VITA 41.8 10GbE Fabric 3.125 Gbits/s 2 x 4 lanes 2.5 Gbytes/s

Table 1

The ANSI/VITA 41.0 (VXS) base standard defines a common set of mechanical, power and 
backplane requirements. It allows board vendors and systems integrators to choose from a 
menu of fabrics when selecting features for payload and switch cards. The options available 
within the VXS ecosystem are listed here.
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ment up to eight Gbit Ethernet links, in re-
ality the overhead of multiplexing separate 
links makes this option unrealistic. Typi-
cal implementations include two links per 
payload slot, resulting in throughput that is 
10% of other fabric options.

By using a 10 Gbit Ethernet fabric, 
being standardized for VXS as VITA 41.8, 
systems can leverage commercially avail-
able 10 Gbit technology to fully address 
the limitations of Gbit Ethernet. First of 
all, VITA 41.8 is based on the 10GBASE-

KX4 standard, which uses a raw serial bit 
rate of 3.125 Gbits/s, which is as fast or 
faster than RapidIO-based VXS imple-
mentations. Second, a 10 Gbit Ethernet 
link uses four serial pairs for each link, 
resulting in two logical links per payload 
card instead of eight Gigabit links. This 
allows systems to easily use both single 
and dual star topologies without any un-
necessary overhead on the payload card.

Effective use of 10 Gbit speeds depends 
on an ecosystem of solutions that provides 

efficient solutions for both switches and 
endpoints. In this area, 10GbE potentially 
offers significant advantages due to the need 
within the commercial marketplace for the 
high-performance features that are critical 
for military embedded applications such as 
TCP offload and RDMA support. Native 
10GbE support is currently available for 
both embedded and x86 class processors, 
and FPGA IP cores are available for FPGA-
based endpoints. Over time, it seems clear 
that 10GbE endpoints and switches will 
become as ubiquitous as Gigabit Ethernet 
is today, allowing board vendors to leverage 
a broad ecosystem for 10GbE solutions that 
are both power and space efficient.

Truly Network-Centric Embedded 
Computing

By using VITA 41.6 for a Gbit Eth-
ernet control plane and VITA 41.8 for a 
10 Gbit Ethernet data plane, the original 
VXS system can be updated to a fully 
network-centric architecture as shown in 
Figure 3. Because the payload cards are 
FPGA-based, this technology refresh can 
be implemented by upgrading the IP cores 
used in the payload cards and installing a 
VITA 41.8-compliant switch card.

This architecture brings with it all 
of the inherent advantages of an Ether-
net-based system. Software interfaces are 
familiar and well defined, and can easily 
be implemented on any type of host com-
puter and operating environment. Con-
trol and data traffic can be transparently 
segmented between the control and data 
planes through routing on the switch card, 
or traffic can be intermixed on the fabric 
network if desired. External resources can 
easily be integrated into the network using 
1 or 10GbE ports as required.

The end result of 10GbE technology 
will be a more network-centric view of mil-
itary embedded VXS-based systems. The 
system architecture easily scales to include 
external sensor inputs and processing out-
puts all using common network interfaces. 
This enables future VXS systems to easily 
fit into a more network-centric architec-
ture within the deployed platform.  

TEK Microsystems
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The FPGA Computing Revolution

FPGAs Ignite Revolution in 
Military System Design

The impact of FPGAs—as both an embedded computing solution and a system 
integration solution—is revamping the way the military approaches system development.

Jeff Child, 
Editor-in-Chief

Gone are the days when system de-
sign meant integrating racks of 
boards or choosing a board set for 

a backplane-based solution. Today, as field 
programmable gate arrays (FPGAs) evolve 
to ever greater sophistication, complete 
systems can now be integrated into one 
or more FPGAs. And now rack and back-
plane-based systems based on FPGAs offer 
the compute muscle of yesterday’s super-
computers. FPGAs can be configured with 
data paths crafted specifically for given 
tasks. Reaping the rewards of this trend 
are applications ranging from military to 
high-end industrial and data acquisition.

Those trends got special attention at a 
luncheon panel discussion earlier this month 
at the Boston RTECC (Real-Time Embed-
ded Computing Conference). The panel was 
moderated by this article’s author and the 
topic was “FPGA Computing: Redefining Sys-
tem Design.” Comprising this distinguished 
panel (Figure 1) were Rodger Hosking of 
Pentek, Ken Karnofsky of The MathWorks, 
Andy Reddig of TEK Microsystems and Pat-
rick Stover of Annapolis Micro Systems.

Panelists Explore Changing Role 
of FPGAs

The panelists reflected on how, at one 
time, FPGAs were used mostly as “glue 
logic.” Now they offer the capability to re-
ally define system functionality and carry 
the heavy processing duties. The panelists 

talked about how FPGAs have been steadily 
ramping up their on-chip DSP capabilities, 
and how today’s crop of advanced FPGAs 
trade off versus DSP chip and General Pur-
pose Processor solutions in terms of solving 
signal processing problems. Another inter-
esting question posed to the panel was the 
relevance of reconfigurable computing—
where an FPGA enables a system to recon-
figure on the fly—and how that compares to 
configurable computing—where a system 
can be reconfigured in the field, but that re-
configuration isn’t part of the application.

Exemplifying that trend of com-
plete systems that can be crammed into 
a single FPGA device, Xilinx last month 

announced its Virtex-5 FXT devices 
(Figure 2), the industry’s first FPGAs 
with embedded PowerPC 440 proces-
sor blocks, high-speed RocketIO GTX 
transceivers and dedicated XtremeDSP 
processing capabilities.

The Virtex-5 FXT platform offers the 
first FPGAs to provide up to two industry-
standard PowerPC 440 processor blocks. 
Each processor, with integrated 32 Kbyte 
instruction and 32 Kbyte data caches, 
delivers up to 1,100 DMIPS at 550 MHz. 
Tightly coupled to the PowerPC440 blocks 
is a new integrated 5x2 cross bar proces-
sor interconnect architecture that provides 
simultaneous access to I/O and memory. 

Figure 1

The special luncheon panel at last month’s Boston RTECC show explored the topic of “FPGA 
Computing: Redefining System Design.” From left to right, Patrick Stover of Annapolis 
Micro Systems, Andy Reddig of TEK Microsystems. Ken Karnofsky of The MathWorks and 
Rodger Hosking of Pentek.
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The device includes dedicated master and 
slave processor local bus interfaces, four 
DMA ports with separate transmit and 
receive channels, and a dedicated memory 
bus interface enabling high-performance, 
low-latency point-to-point connectivity.

New FPGA-based Mezzanine
Meanwhile, FPGAs have even captured 

their own form factor spec. The sidebar 
“VITA 57 Spec Provides Modular FPGA 
Solution” detailing the new VITA 57 stan-
dard, also called the FPGA Mezzanine Card 
(FMC), addresses these issues. The FMC 
standard defines an I/O mezzanine module 
that works intimately with an FPGA.

The impact of FPGAs is also fueling 
a need to rethink the system design pro-
cess. Capabilities that once could only be 
done in an ASIC design or microprocessor 
system can now benefit from the shorter 
design cycle times and simpler hardware 
verification processes of an FPGA. The 
article later in this section entitled “FPGA 
Trends Fuel Defense Design Organiza-
tion Rethink” by Altera’s J. Ryan Kenny 
explores that important trend.  

Altera
San Jose, CA.
(408) 544-7000.
[www.altera.com].
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Figure 2

The Xilinx Virtex-5 FXT devices are the 
first FPGAs with embedded PowerPC 
440 processor blocks, high-speed 
RocketIO GTX transceivers and dedicated 
XtremeDSP processing capabilities.

VITA 57 Spec Provides Modular FPGA Solution
The new FPGA Mezzanine Card (FMC) 

specification—VITA 57—defines an I/O mez-
zanine module designed to work intimately with 
an FPGA. The standard defines two widths: 
single and double width. A single-width module 
measures 69 x 76.5 mm—approximately 
half the size of a PMC module, and supports 
a single connector, P1, to the carrier. The 
double-width module measures 139 x 76.5 mm 
and can support one or two connectors to the 
carrier, P1 and P2. The double-width FMC is for 
applications that require additional bandwidth 
to the carrier, more front panel space, or a larger 
PCB area. As is the case with most commercial 
PMC/XMC modules, most commercial FMCs 
will be single width.

VITA 57 provides a choice of two different 
connectors to interface the FMC to an FPGA on 
a carrier: a Low Pin Count (LPC) connector with 
160 pins and a High Pin Count (HPC) connec-
tor with 400 pins. An FMC with the LPC connector can mate with a carrier that utilizes either an 
LPC or HPC connector. To support the widest range of FMCs, commercial carriers should utilize 
the HPC connector. The FMC specification was developed to enable FMCs to be supported on a 
wide range of existing form factors, including but not limited to VME, CompactPCI, VXS, VPX, 
VPX-REDI, CompactPCI Express, AdvancedTCA and AMC.

The connector was chosen to ensure developers have the functionality and performance they need 
to allow them to move their I/O to a mezzanine card. The connector is designed to support single-
ended and differential signaling up to 2 Gbits/s and signaling to an FPGA’s Multi-Gigabit Transceivers 
(MGTs) up to10 Gbits/s. The LPC connector provides 68 single-ended user-defined signals or 34 
user-defined differential pairs, one MGT pair, clocks, a JTAG interface and an I2C interface to option-
ally support the base IPMI commands. The HPC provides 160 single-ended user-defined signals or 
80 user-defined differential pairs, 10 MGT pairs and additional clocks. Figure 3 shows the first FPGA 
Mezzanine Card (FMC/VITA 57) module. VMETRO’s ADC510, available in air-cooled and conduction-
cooled rugged versions, integrates two 12-bit 500 MHz A/D chips for use in DSP applications such as 
Signal Intelligence (SIGINT), Electronic Counter Measures (ECM) and Radar.

Figure

The first FPGA Mezzanine Card 
(FMC/VITA 57) module is VMETRO’s 
ADC510, available in air-cooled and 
conduction-cooled rugged versions. 
It integrates two 12-bit 500 MHz A/D 
chips for use in DSP applications such 
as SIGINT, ECM, and radar.
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FPGA Trends Fuel Defense Design 
Organization Rethink

As FPGAs continue to expand system design roles, they’re having an impact on how 
defense industry engineering organizations function and their organizational structure.

J. Ryan Kenny, Mil/Aero Technical Marketing Manager
Altera

With the introduction of 40nm 
field programmable gate arrays 
(FPGAs), the design domains of 

military electronics that can be addressed 
with programmable logic devices (PLDs) 
are growing (Figure 1). This is a response 
to military requirements, as well as a 
function of the rising cost of new ASIC 
starts in successive generations of silicon 
geometry. Functions that were once re-
stricted to ASIC designs or microproces-
sor systems now benefit from the shorter 
design cycle times and simpler hardware 
verification processes of an FPGA.

Although this leads to important ef-
ficiencies in military systems design, it 
also has a fundamental effect on the sys-
tems engineering process, as well as the 
management of engineering organiza-
tions in defense programs. By examining 
several ways that FPGAs are expanding 
system design roles, there are several con-
clusions that can be drawn that impact 
the mix of talent needed in engineering 
organizations, as well as their organiza-
tional structure.

The relationship between military 
user requirements and commercially 
available technology is not accidental. A 
growing number of national militaries are 
being equipped entirely with off-the-shelf 
equipment. Likewise, the U.S. military is 
continually being challenged to leverage 
commercially available technology into 
battlefield settings. Today’s soldiers that 
are used to handheld and wireless tech-
nology at home, demand similar soldier-
to-soldier connectivity in the field.

One particular application example 
is next-generation airborne sensors. New, 
larger programmable logic devices offer an 
ideal solution to integrate flexible circuitry 
for multiple modes in a productive design 
flow that allows for simple technical up-
grades without reinventing critical IP.

While the number of technical re-
quirements engaging systems engineers 
cannot be easily summarized, there are 
four very large initiatives in military 
electronics technology that are addressed 
by the larger class of new FPGA devices. 
These are reductions in size, weight and 
power (SWaP), common data bus stan-
dards (“open systems”), design re-use 
and anti-tamper technologies.

The simplest approach to reducing 
SWaP is integrating many subsystems 
into a single chip. While this can be en-
abled through robust systems engineer-

ing processes and workflow controls, it 
increases the importance of open systems 
design and anti-tamper technologies for 
FPGAs. In order to see improvements in 
efficiency in new larger “System-on-a-
Chip” designs, design re-use needs to be 
an integral part of systems design flow.

Engineering Organizational 
Structure

Historically, engineering organiza-
tions have been designed around one of 
two large classes: functional organiza-
tions and project organizations (Figure 
2). Most engineers and managers are fa-
miliar with the differences between these 
two classes. Functional organizations are 
built around engineering or sub-product 
engineering proficiencies, allowing for a 
focus on technology and engineering best 
practices. Project organizations, on the 
other hand, are built around a specific 
customer product so that engineering 
talent is focused on the specific needs of 
a customer. Both classes have their situ-
ational advantages and disadvantages.

With a larger portion of a system en-
capsulated in FPGA logic, there are two 
effects on functional engineering organi-
zations. The first, predictably, is a higher 
demand for FPGA design engineers on 
staff, and possibly realignment in the en-
gineering subdivisions. The second im-
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pact is to pull systems and architectural 
engineers into the FPGA design effort. 
This requires either a strong systems en-
gineering capability within the hardware 
and firmware organization or a systems 
engineering staff capable of understand-
ing the complex and new capabilities of 
programmable logic devices.

Project organizations are better 
suited for large reengineering programs 
to take advantage of new 40nm technolo-
gies; however they are less likely to be 
tracking advances in digital technology. 
Many times a project organization will 
rely on internal research and development 
(IRAD) or cross-project collaboration to 
achieve new technology insertion.

Functional organizations are more 
likely to be technology focused and able 
to translate new technologies across mul-
tiple programs. However, the momen-
tum to adopt new chip technologies is 
sometimes lacking compared to that of a 
project organization. In both cases, some 
fundamental changes may be necessary 
in the systems engineering functions in 
order to take advantage of the SWaP and 
design efficiency advantages of design in-
tegration into larger FPGA devices.

System Design Approach 
Changes

How is the systems engineering process 
impacted when several subsystems are con-

solidated into larger FPGA devices and then 
distributed among responsible engineers?

Fundamentally, the principles of re-
quirements engineering and test do not 
change. However, the lines between hard-
ware and software can become more dif-
ficult and the concept of design interfaces 
expands to include data boundaries be-
tween FPGA sections (within the FPGA). 
This trend has existed in software engi-
neering for some time.

Just as systems engineering now in-
cludes code and mega-executable parti-
tioning among software IPT members, it 
also now encompasses FPGA architecture 
and design. FPGA component selection, 
when using larger FPGA devices, will be 
driven much more by system require-
ments than hardware requirements.

Skills Needed for FPGA Design
One of the most difficult skill sets 

to gain in design organizations today is 
“‘FPGA design,” where the job descrip-
tions include:

•  Strong VHDL and Verilog design ex-
perience

•  Embedded computing experience
•  Digital test and debug (logic analyzer) 

experience
•  DMA and memory interface experi-

ence
•  Knowledge of Ethernet over SONET, 

10 GbE, SRIO, PCIe, and so on.

How many of these skills are really 
necessary to develop FPGA designs? The 
answer of course is all of them, but these 
skills can now be distributed among a 
team rather than consolidated into one or 
a small number of FPGA-knowledgeable 
design staff. As in software engineering, 
new skills are needed in FPGA archi-
tecture and design partitioning. These 
are systems engineering functions and 
should require only a subset of FPGA de-
sign engineering skills.

One increasingly discussed trend 
in both commercial and defense elec-
tronics is design outsourcing for FPGA 
logic devices. This allows defense sector 
companies to focus on core competen-
cies and shift risk to outside engineer-
ing houses on important issues such as 
signal integrity on high-speed inter-
faces. Even where this makes sense in 
some engineering design organizations, 
it does not negate the need for strong 
systems level knowledge of FPGA capa-
bilities, design partitioning and system-
on-programmable-chip architecture 
development that will make up the most 
important engineering decisions in an 
electronic system.

Training is a difficult subject in high-
technology defense companies. This is 
particularly true in project-based orga-
nizations, where training is an “off-the-
grid” activity. The “half-life” of technical 
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FPGAs are expanding in technology domain applications in military electronics.
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training can be very short—sometimes 
less than the time needed to assess train-
ing program effectiveness. Some techni-
cal professionals claim that over half of 
what an engineering graduate learns in 

college is obsolete within five years.
It is less and less likely that engineer-

ing departments will be able to directly 
hire exactly the FPGA design skills they 
need, especially when new devices have 

ASIC-level complexity and require team-
based design. Application level knowl-
edge (signal processing, imaging, etc.) 
combined with the required FPGA design 
skills is even less likely.
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This diagram shows the spectrum of defense system engineering organizations, from functional to project.
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These difficulties can best be ad-
dressed by allowing experienced systems 
engineers to participate in FPGA design 
by using new tools with usable abstrac-
tion layers. While many processing card 
developers offer abstracted “development 
kit” solutions for application markets, 
these development kits will become less 
applicable to the wide range of user ap-
plications with the introduction of new 
programmable logic devices. Common-
ality in design entry must come from an-
other source.

This source is FPGA vendor-devel-
oped systems tools. Virtually all FPGA 
vendors are developing or co-developing 
system design tools to meet the demands 
of highly integrated systems. More im-
portantly, they are working to make their 
existing timing, design entry and physical 
synthesis tools perform more efficiently 
in a team-based design setting.

Defense engineering departments 
will continue to rely on universities, 
FPGA vendor-supplied training, or hir-
ing for the FPGA-specific skills they 
need. It is not likely that internal training 
for PLD-specific skills will be cost-effec-

tive. However, it will be increasingly im-
portant to develop a company-internal 
team-based design process with requisite 
training. This process should highlight 
the company-approved tool flows, re-
quirements/test/verification processes 
and risk management procedures. By 
participating in a company developed 
team-based design training process, de-
sign engineers will be able to more easily 
focus on which additional vendor train-
ing they need in order to fully participate 
in their design programs.

Redefining Systems Engineering
Moving up the silicon manufactur-

ing technology curve may not seem like 
a good reason for reorganization. How-
ever, the reason to move to larger devices 
should be based on integration efficien-
cies and design productivity, which may 
necessitate changes in design roles.

The systems engineering roles in 
defense systems companies have evolved 
over the years in many ways. Among the 
changes in scope are the inclusion of life-
cycle management, design-for-cost and 
manufacturability, system of systems de-

sign, and open standards architectures 
(to include IP reuse). These are all deriva-
tives of a team-based design methodology 
aimed at generating efficiencies elsewhere 
in the design lifecycle.

Cost drivers in defense electronics 
design—architecture, partitioning, veri-
fication and board integration—are more 
strongly tied to design tool flow than ever 
before. With the potential for different 
vendors in each portion of the design flow, 
there is a great deal of risk to be managed 
by the engineering organization.

The fundamental structure of an 
organization should enable it to funda-
mentally manage tool flow risk, as well 
as the IP reuse throughout the organiza-
tion. While there are many possible ways 
to tailor this to defense company organi-
zations, advocating a team-based design 
function controlled by a systems group or 
IP management staff is the most effective 
and efficient.

In the example shown in Figure 3, 
team-based design and tool flow are em-
phasized placing all IPT managers within 
that organization. The primary function 
of the IPT lead is to pursue a systems de-
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sign using the best possible architecture 
given the current technology in tools and 
team-based design.

Most Efficient Design Process
Creating a functional engineering 

organization should take into account 
three primary groups: company share-
holders, customers and employees. This 
means functional roles and skill divisions 
are articulated for both the best customer 
product and the most efficient design 
process for shareholders. Just as impor-
tant, however, is how the new organiza-
tion establishes career paths and career 
development for the engineers that make 
up the organization. Because design flow 
methodology is such a critical technology 
and a cost driver for organizations that 
rely on PLD design, talent and project 
management potentials should be driven 
toward these competencies as (one) path 
for career advancement.

While there are many temptations 
to focus on the newest high-density and 

high-speed transceiver capabilities of the 
40nm generation of FPGA devices, mili-
tary customers will necessarily want to 
focus their efforts on the impact of design 
flow technology in their organizations 
(Figure 4).

Trade studies for device selection are 
traditionally cost versus performance. 
As FPGAs become more capable of con-
taining enough of an electronic system’s 
functions, the number one systems cost 
driver is tool flow efficiency. While this 
is not simple to assess or measure, se-
lecting the right tool flow for defense 
electronics design is paramount for cost 
competitiveness and efficient organiza-
tional operation.  

Altera
San Jose, CA.
(408) 544-7000.
[www.altera.com].
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This illustrates the many input decisions that go into a team-based design tool flow.
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New Approaches to Military Test

Fabric Test for Mil/Aero Systems: 
The Cost-Effective Way

Switched fabrics enable impressive throughputs in VPX and VXS. But the reality of that 
performance falls short unless each serial link is optimized. SerDes test blades ease 
the way.

Mohamed Hafed, Ph.D.
Chief Technology Officer, DFT Microsystems
Justin Moll
Director of Marketing, Elma Electronic

VPX and VXS continue to gain ac-
ceptance among developers of mili-
tary and aerospace systems. These 

VME follow-on architectures employ fab-
ric schemes such as Serial RapidIO and 
PCI Express to provide impressive system 
throughput. All that said, exploiting such 
serial fabric technologies to their maxi-
mum potential requires careful system 
optimization even at the physical level. 
Excessive signal attenuation, for example, 
across backplane traces can result in sub-
optimal system performance. So instead 
of achieving the theoretical aggregate 
bandwidth or system throughput associ-
ated with the technology, often a much 
lower throughput results because of the 
poor error rate and the constant need to 
retransmit erroneous packets.

To maximize performance of VPX 
and VXS mil/aero systems, the behavior 
of each serial link in each slot in a popu-
lated backplane system needs to be opti-
mized. Doing this calls for the use of test 

blades: dedicated standard plug-in high-
speed serial boards. These enable the op-
timization of serial links from any slot 
and any system configuration. 

Losses associated with variable 
backplane trace lengths are dependent 
on fabric topology. To deal with those 

losses, new serial transmitters can com-
pensate by controlling parameters such 
as pre-emphasis and current boost. 
For example, a typical commercial Se-
rial RIO device offers register control 
for driver strength, supply current and 
driver pre-emphasis. By selecting differ-
ent driver settings on the device, back-
plane trace losses can be compensated. 
Figure 1 shows an example of two eye 
diagrams for a single serial link but with 
different driver pre-emphasis settings.

768 Different Driver Settings
Programmable drivers offer hun-

dreds of settings that the system integra-
tor can control. In fact, the typical ex-
ample device mentioned above provides 
768 different driver settings. With that 
degree of programmability, the ques-
tion arises as to how a system integra-
tor can know what driver settings to use 
for his or her specific system. Moreover, 
the amount of pre-emphasis or “boost-
ing” is—naturally—slot dependent. 
The farther a slot is from the source, 
the more trace loss it is subjected to. In 
fact, no one driver setting will be ap-
plicable to all slots in a backplane. This 
is illustrated in Figure 2, which depicts 
eye diagrams obtained from a five-slot 
VPX chassis. A pre-emphasis setting 
that enables a link from slot 1 to slot 2 
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Figure 1

Eye diagrams of a serial link. In the 
top part of the figure, a closed “eye” 
is observed, whereas an open “eye” 
is observed in the bottom part of the 
figure. In general, closed eyes result in 
poor system bit-error-rate performance 
and hence poor aggregate system 
bandwidth.
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to pass the Serial RapidIO compliance 
mask is not adequate for a driver con-
nected from slot 1 to slot 5. Clearly, a 
different driver setting is required for 
communication with slot 5 than for slot 
2. When the appropriate setting is se-
lected for the link connected to slot 5, 
the resulting eye diagram is as shown in 
Figure 3.

SerDes Test Blades
As can be seen from the above ex-

amples, there is a need for a configura-
tion-specific tuning of transmitter pre-
emphasis parameters in a system. This 
is where SerDes test blades, such as the 
DV3200 VPX SerDes Test Blade from 
Elma Electronic—developed in cooper-
ation with partner DFT MicroSystems—
come in. A test blade is a tool that is 
specifically designed to perform driver 
pre-emphasis tuning in a populated 
backplane, and it results in unprec-
edented productivity/efficiency gains 
over conventional methodologies.

Note that since VPX and VXS share 
the same Multi-Gig family connector, it 
is fairly simple to create a test blade mod-
ule based on VXS. The “intelligence” of 
the test card is on a small module that 
can fit on various form factors. Figure 
4 shows a schematic illustration and a 
photograph of a SerDes test blade that is 
connected to a backplane system. As can 
be seen, it has several important char-
acteristics. First, it is a single-slot blade 
that is designed to be compliant to the 
target specification. For example, for the 
VPX standard, a test blade has a stan-
dard 6U or 3U form factor, and it con-
nects directly to the backplane connec-
tors in the VPX system. Second, the test 
blade has no external connections to test 
and measurement equipment. It is fully 
contained and is capable of performing 
all the functions necessary for backplane 
signal optimization. Third, the test blade 
has a USB connection to a host PC. The 
PC runs an easy-to-use graphcal user in-
terface that enables access to all the test 

blade functions. In the next section, the 
use of test blades for driver pre-emphasis 
tuning is described.

The driver pre-emphasis tuning 
process involves installing the “source” 

Figure 2

A single pre-emphasis setting does not work for all slot positions. For a serial link between slots 1 & 2, the setting results in a passing eye 
(left). For a link between slots 1 & 5, the same pre-emphasis setting results in a failing eye (right).

Figure 3

Adjusting the pre-emphasis setting for 
the link between slots 1 & 5 eventually 
yields a passing eye.
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blade into the slot for which it is in-
tended. The source blade is the board for 
which the serial driver parameters are 
being optimized. Meanwhile, the SerDes 
test blade is installed at the slot where 
the “destination” blade is anticipated to 
be placed. This is the slot at which the se-
rial link for the “source” blade is termi-

nated. For a slot 1 to slot 5 connection, 
let’s say the source blade is installed in 
slot 1 and the test blade in slot 5. At this 
point, the hardware setup is complete, 
without requiring any external bench-
top equipment.

Next come the software steps. The 
source blade is programmed to gener-
ate a test pattern, such as a PRBS7 pat-
tern. Most new serial devices include 

test patterns such as this example. 
Subsequently, the SerDes test blade 
is programmed to lock onto the test 
pattern and measure signal param-
eters such as eye diagrams and bit-er-
ror-rate. Once this is done, a software 
loop is started in which the driver pre-
emphasis settings are incremented se-

quentially and eye diagrams are col-
lected for each driver setting. The eye 
diagrams are analyzed within the test 
blade software environment to assess 
compliance to a specified mask (such 
as Serial RapidIO). The loop termi-
nates as soon as the eye diagram passes 
compliance.

At this stage, the appropriate driver 
pre-emphasis setting is recorded for the 

source blade. This setting represents the 
optimal setting for the source blade in 
the specific system configuration. Spe-
cifically, if the source blade happens to 
be installed in a different system, the op-
timization process needs to be repeated 
for the new system. Figure 5 shows 
the eye diagram optimization process 

graphically using real data from a 5-slot 
VPX chassis.

True Bit-Error-Rate Optimization
SerDes test blades, such as the 

DV3200, offer more than just eye dia-
gram plots as shown earlier. In fact, they 
provide detailed analysis functions for 
the complete evaluation of serial link 
transmitters as well as receivers. Most 

Board
Under
Test

DV3200
Test Blade

P1 P1

Custom Backplane

Figure 4

Illustrated here are SerDes test blades and their application in populated chassis (left), and photograph of test blade insertion into a 5-slot 
portable chassis (right).
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importantly, they offer the opportunity 
to evaluate bit-error-rate (BER) perfor-
mance of systems under varying con-
ditions (ambient conditions, software 
conditions, computing payload and so 
on). Figure 6 shows various BER con-
tour plots that are captured using a test 
blade. Contour plots are useful utilities 
to evaluate the amount of margin in se-
rial links.

SerDes test blades represent a truly 
compelling productivity enhancement 
solution for VPX and VXS users in the 
military and aerospace industry. All 
that is required to operate a test blade 
is a PC with the appropriate software 
loaded, USB cables and one or more test 
blades. This approach enables system-
level optimization to occur simply and 
with great efficiency.  

DFT Microsystems
Montreal, Quebec
Canada.
(514) 878-8271.
[www.dftmicrosystems.ca].

Elma Electronic
Fremont, CA.
(510) 656-3400.
[www.elma.com].
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Pre-emphasis tuning example. Notice progressively larger eyes.
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New Approaches to Military Test

Enhanced HALT Techniques Boost 
MTBF Prediction

By improving HALT processes it’s possible to provide accurate product life values. The 
gathered knowledge helps military system designers build rugged, reliable electronics for 
harsh environments.

John E. Starr, Consultant
CirVibe

There’s a commonly accepted notion 
that HALT and repetitive shock (RS) 
vibration cannot provide mean-

time-between-failure (MTBF) values for 
electronics. Military and aerospace elec-
tronics systems are often too expensive 
to allow an adequate sample size for sta-
tistical predictions (required for MTBF). 
Moreover, HALT chambers typically lack 
accurate control of vibration excitation in 
frequency ranges critical to circuit card 
assembly (CCA) failures. This makes it 
a challenge to obtain a numerical defini-
tion of damage excitation.

Major advanced military programs 
like Future Combat Systems (FCS) and 
Joint Strike Fighter (JSF) (Figure 1), for 
example, are striving to reduce mainte-
nance costs through high-reliability re-
quirements and application of prognos-
tics for the programs’ electronic systems. 
HALT (highly accelerated life testing) is 
not intended to simulate an actual field 
environment. Its intent is to stimulate 
natural responses that will find assembly 
weaknesses. By finding product weak-

nesses, understanding causes of failure 
and redesigning to obtain a more rugged 
product, product ruggedness and reliabil-
ity can be increased. MTBF is not an im-
portant number if product life capability 
greatly exceeds design requirements—if 
product life capability is known. The term 
“greatly” is used because the distribution 

of failure of electronics under vibration is 
wide and, with limited testing, not often 
well defined. For effective HALT, under-
standing failures and understanding the 
improved product are critical to reliabil-
ity improvement.

Frequently, when the military asks 
suppliers to improve electronics due to 
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Figure 1

Major advanced military programs like Joint Strike Fighter (JSF) are striving to reduce 
maintenance costs through high-reliability requirements and application of prognostics for 
the programs’ electronic systems. HALT’s intent is to stimulate natural responses that will 
find assembly weaknesses. Shown here, a new F-35 Lightning II Joint Strike Fighter makes 
its initial flight over Fort Worth, Texas.

System Development
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shortfalls in reliability, the redesigned 
product has even lower reliability. 
Electronic assemblies are very com-
plex. Testing performed without an 
in-depth understanding of the product 
and the test equipment can give mis-
leading results.

As an example, HALT vibration ex-
citation is quasi random. The chamber 
cannot impose a continuous flat vibra-
tion spectrum. It can excite some natu-
ral frequencies of an electronic assembly 
at much higher levels than others. When 
comparative HALT is performed—a pro-
cess where two different products are 
tested to find fragility levels—one might 
conclude that a product that failed in 
HALT at 35 g’s is more rugged than an-
other product that failed at 25 g’s. This 
can be the wrong conclusion. The real an-
swer can be found in how much damage 
each HALT vibration test imposed rela-
tive to the expected damage exposure in 
the service life environment.

Consider a service life vibration en-
vironment that has characteristics of a 
continuous flat spectrum and chamber 
excitation that is isolated from the 35 g 
product weakness but coupled well to the 
25 g product. The 35 g product may fail 
at higher g levels, not because it is more 
rugged, but because “frequency separa-
tion” protects its weakness from chamber 
vibration. The 35 g product might be far 
less reliable in service life. Understanding 
both product and test will avoid judg-
ment error.

Service Life Vibration
The assumption that HALT cannot 

provide definable product life values is 
true only if technology advancements of 
the past decade and a half are ignored. 
Vibration damages the product using 
some fraction of the available service life. 
Quantifying response can relate vibration 
exposure to life use. Equivalent service 
life vibration has historically been per-

formed on ElectroDynamic (ED) shak-
ers because they are capable of providing 
relatively well-defined and consistent 
vibration excitation. The expected dis-
tribution of natural frequency response 
peaks of the product on an ED shaker 
is represented by the Rayleigh Distribu-
tion. Figure 2 shows the distribution of 
measured peak CCA responses from an 
actual test of an electronics assembly on 
an ED shaker as well as a perfect Ray-
leigh distribution. Life predictions have 
historically been made by calculation 
of damage assuming a perfect random 
response distribution of peaks of first 
mode response.

Exponential advancements in com-
puter power since the introduction of 
HALT have greatly expanded both test 
measurement and fatigue damage analy-
sis capabilities. These advancements have 
made detailed evaluation of life-use (fa-
tigue damage) possible under any excita-
tion type: HALT chamber or ED shaker 
or other.

Measuring Responses
Even when the excitation profile 

cannot be controlled, response can be 
measured. Test measurements allow ac-
curate response cycle count. Figure 3 
shows first mode response cycle count 
data (same CCA as in Figure 2 test) from 
a HALT chamber, showing cycle count 
plots for two locations within the cham-
ber. The distributions of responses, per-
formed under identical vibration control 
settings, have different shapes and dif-
ferent peak amplitudes. There are very 
large differences in damage accumula-
tion for the two locations. Even with dif-
ferences, the CCA damage at each loca-
tion can be determined.

Advancements in computer power 
provide the ability to analyze stresses 
in CCAs in great detail, understand-
ing how each critical vibration mode 
contributes to fatigue stress cycles. 
With the ability to accurately analyze 
detailed stresses, damage to failure can 
be determined for any response distri-
bution, which in turn can be extrapo-
lated to time-to-failure for any other 
response distribution (including field 
service life loads).

ED Shaker, 10 Minutes
Probability Distributions

Circuit card – 1st Mode Response

First Mode Response Amplitude
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Cy
cl

e 
Co

un
t
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Figure 2

Shown here is the ED Shaker circuit card assembly First Mode Response Amplitude 
Distribution. The ED Shaker circuit card response closely matches the expected Rayleigh 
response.
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For decades, electronics vibration life 
has been understood through the combi-
nation of analysis and test. Product reli-
ability has required unique development 
testing for each product or product revi-
sion without the benefit of past experi-
ence. For vibration, even two CCAs with 
identical parts but different layouts can 
differ in MTBF by many orders of mag-
nitude. Identical components in different 
positions or different assemblies do not 
have different life capabilities because 
they are stronger or weaker in different 
locations. They have different life capa-
bilities because they experience different 
damage accumulation rates.

Empirical Equations Fall Short
Due to the complexity of CCAs and 

the high cost of computer analysis over 
much of the history of HALT, empirical 
equations have been commonly used for 
life predictions. Of course, a single equa-
tion is not capable of describing all the 
complexity of stress flow within an elec-
tronics assembly with multimode vibra-
tion response. In-depth product under-

standing cannot be developed with that 
combination of test and analysis (one 
equation fits all).

Determining Failure
Accuracy of the numerical definition 

of failure is dependent on the vibration 
control levels and the accuracy of applied 
analysis. Vibration equipment—HALT 
chambers or even ED shakers—do not 
create perfect Rayleigh response—the 
first contribution to life prediction error. 
Additional error occurs by application of 
an oversimplified analysis.

The advancements in computer tech-
nology now allow any company involved 
in development or production of electron-
ics to have a higher level of analysis and 
test. Product understanding to the level of 
knowing which solder joint is at the high-
est risk of failure can now be obtained 
with a PC-level of fatigue analysis. Cir-
Vibe has developed purpose-built vibra-
tion life software that performs detailed 
component-level fatigue damage analysis 
for electronics performed on a PC. This 
analysis includes detailed stresses, both 

flexural and inertial for CCA multimode 
response. The analysis model creation is 
highly automated so the user does not 
need finite element expertise. Analysis 
calculates detailed stresses using millions 
of equations.

Under random vibration, all vibra-
tion modes are excited simultaneously. 
Each response cycle in each mode creates 
stress distributions in all components. 
Due to the exponential relationship be-
tween cycled stress and life, the combi-
nation of stresses causes failures to oc-
cur at higher rates than rates that would 
occur if only one mode was responding. 
For most CCAs, the assembly fragility is 
dominated by response within the first 3 
modes—usually the first.

Special Cases, Modal Responses
Special cases might have components 

that fail due to their own modal response, 
but this is not common for SMT and also 
not usually resolved by major product re-
design, but resolved through local modi-
fications. How much faster a component 
fails due to the multimode stress condi-
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Figure 3

Shown here is the RS Chamber circuit card assembly First Mode Response Amplitude Distribution. The response distribution, critical to 
damage control, varies significantly with test position
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tion depends on the magnitude of stress 
contributions from all modes. Detailed 
analysis can determine which modes 
should be measured during tests. Re-
sponse cycle count can be performed for 
each critical contributing mode.

Application of detailed analysis in-
creases the value of test. CirVibe can 
extrapolate component life data across 
assembly position or design configura-

tions. The ability to extrapolate data 
across designs makes statistical analysis 
approaches efficient. Otherwise, every 
design development would rely on testing 
performed on that product alone without 
benefit from previous experience.

Historically, the ED shaker testing 
and calculation of expected failure time 
under the expected field service environ-
ment has included only first mode dam-

age. The advancements discussed above 
improve on methods used with well con-
trolled vibration equipment (ED Shaker), 
but also greatly expand capabilities of 
HALT chambers.

The greatest obstruction to develop-
ment of expensive military and aerospace 
electronics product understanding is the 
limited samples of items available for test. 
Understanding can be maximized with 
numerical definition of failure. Elec-
tronic product vibration understanding 
is cumulative. Since numerical definition 
of failure is transferable across design 
configurations, each test benefits from 
the knowledge gained in previous tests 
that had failures of similar components. 
Ruggedness and reliability of electronic 
products occur through in-depth under-
standing of the product and understand-
ing of the test.

Upgrading Reliability Design 
Methods

HALT can be upgraded to provide 
valuable product life values. For expensive 
hardware, every vibration test performed 
with life-use analysis adds information 
critical to product understanding. If life-
use data is in the proper form, data ex-
trapolates across design configurations. 
Accumulation of knowledge contributes 
to the growth in ability to produce rug-
ged, reliable electronics for harsh environ-
ments. Product improvement and product 
life comparisons—as in redesign or com-
parative HALT—can be made with greater 
understanding and therefore less risk.

These same cycle count plus analysis 
methods can be used for more accurate 
determination of life expectations for 
ALT (Accelerated Life Tests) performed 
on ED shakers. The methods can also im-
prove decisions on HASS and ESS (Envi-
ronmental Stress Screening—ED Shaker) 
testing of electronics for obtaining higher 
reliability. When products are under-
stood at the component level, reliable and 
rugged products result.  

CirVibe
Plymouth, MN.
(763) 559-5166.
[www.CirVibe.com].
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High-performance display systems—
large and small—have become 
a critical part of military opera-

tions and training. As the U.S. Military 
moves toward network-centric opera-
tions, demand will rise for electronic sys-
tems that provide data communications. 
All the many end-nodes of a networked 
military—tanks, aircraft, ships and man-
portable gear—will need to process and 
display all that data shared among the 
nodes. Feeding those needs, makers of 
embedded graphics boards are leveraging 
advanced graphics processing technol-
ogy, often using silicon targeted for the 
gaming market.

An example of this new breed of dis-
play subsystems is Gables Engineering’s 
new, reconfigurable, Multi-Function 
Display (MFD) system targeted at air-
craft flight deck applications. Gables En-
gineering selected Quantum3D IGL178 
and IData178 to use this reconfigurable, 
MFD system. IGL178 (Figure 1) is a soft-
ware-based Graphics Processing Unit 
(GPU) for FAA DO-178B Level-A-certi-
fiable OpenGL Safety Critical (SC) and 
OpenGL Embedded Systems (ES)-based 
applications, and IData178 is the avionics 
industry’s leading FAA DO-178B Level-A-

With demand increasing in the military for advanced graphics and video, display 
technology is bringing high-resolution, high-performance displays into mainstream use.
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Jeff Child 
Editor-in-Chief

Rugged Displays Climb the 
Resolution and Reliability Curves
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Rugged Displays

certifiable model-based Human Machine 
Interface (HMI) and embedded visual 
computing application development and 
deployment software tool suite.

Developed by both companies in 
close cooperation, the Gables Reconfigu-
rable MFD includes smart display tech-
nology that enables the system to support 
important flight deck functions includ-
ing Attitude Direction Indicators (ADIs), 
Horizontal Situation Indicators (HSIs), 
soft controllers and other capabilities on 
a reconfigurable platform with signifi-
cantly reduced FAA or other authority 
safety-critical certification expenses.

Exemplifying the Navy’s drive to-
ward higher performance displays, the 
U.S. Navy selected Barco Federal Systems 
(BFS) to provide rugged display technol-
ogy for the Navy’s Common Display Sys-
tem (CDS) Remote Displays program. BFS 
was selected by prime contractor DRS C3 
Systems. Both companies will collaborate 
to develop 40-inch and 65-inch Remote 
Displays to be used for collaborative deci-
sion making inside the Combat Informa-
tion Center rooms and ship bridges and 
other spaces within the U.S. Navy DDG-
1000 platform (Figure 2).

With the CDS Remote Displays pro-
gram, the U.S. Navy establishes a family 
of displays that can be implemented on 
virtually any Navy surface ship, provid-

ing a common interface to the Navy’s 
Platform Open Architecture Computing 
Environment. Remote displays are net-
work-based rugged displays that are used 
to provide collaborative viewing at differ-

Figure 1

Quantum3D’s IGL178 is a software-
based Graphics Processing Unit (GPU) 
for FAA DO-178B Level-A-certifiable 
OpenGL Safety Critical (SC) and 
OpenGL Embedded Systems (ES)-
based applications.
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ent locations of the platform, facilitating 
decentralized decision making. CDS sys-
tems have an intended service life of 30 
years. The DRS/Barco team will develop 
40-inch and 65-inch rugged displays with 
integrated computing modules, which 
will perform local processing as needed. 
Each display can be mounted on nearly 
any shipboard bulkhead location and will 
accept analog, digital and internet proto-
col signals, with multiple inputs for each.

Night Vision Display Challenges
On the aircraft display side, there are 

particular challenges such as night vision. 
In March, White Electronic Designs Cor-
poration (WEDC) was selected to design 
and manufacture a Night Vision Imaging 
System (NVIS) integrated panel for a gov-
ernment aircraft application. The project 
employs WEDC’s Electromechanical 
Products Divisions’ knowledge of mili-
tary aircraft assemblies, expert design 
and build-to-print capabilities for the in-
tegrated NVIS control panel. One of the 
major requirements of the project was to 
ensure the cockpit illumination did not 
emit energy that could interfere with in-
frared-sensitive night vision goggles or 
other night vision equipment. The night 
vision goggles used in military aircraft 
are responsive to low light level intensities 
and employ high gain electronic image 
intensifiers that are sensitive to light in 
the near-infrared and infrared regions.

The infrared emissions from the 
cockpit illumination must be removed 
or eliminated to a degree that there is no 
interference with the use of the night vi-
sion equipment while providing sufficient 
brightness for direct viewing with the un-
aided adapted eye. The WEDC-designed 
NVIS control panel will also minimize 
the emissions in the infrared region with-
out affecting the portion of the visible 
spectrum to which the human eye is most 
sensitive.

At last month’s Society of Informa-
tion Display (SID) show, a number of 
vendors rolled out new rugged display 

The Many Dimensions of Display Ruggedization
Active matrix liquid crystal displays (AMLCD) that integrate environmental protection, sunlight 

readability and enhanced visual definition are some of the base requirements in defense and aero-
space applications. These same requirements are quickly becoming the fundamental cornerstones 
for successful and high-efficiency commercial display applications. Because of the convergence of 
these market landscapes, defense and aerospace designers now have a choice between specifying 
a display that is custom designed to meet full defense ruggedization specifications, or choosing a 
commercial display that can be ruggedized to meet almost all of the military environmental specs, 
driving how displays are integrated into ruggedized military and aerospace applications.

As high-volume, commercial display manufacturers improve performance and expand produc-
tion capacity, they are increasingly turning to non-laptop markets for areas of growth. Many of the 
requirements of these consumer, industrial, medical, transportation and commercial markets have 
similarities to the needs of military and aerospace display users, but do not fully encompass the full 
dimensions of display ruggedization for defense and aerospace applications. Each defense/aero-
space application will have its own dimension of ruggedization.

The ruggedization process must accommodate temperature extremes, both operating and 
storage, over repeated cycles, extreme vibration and shock levels and high altitude while the optical 
processes must minimize front surface and inner structure reflections while optimizing contrast and 
color saturation. Over time, even the best gasket can wear and crack. If this happens in an environ-
ment that is dusty or dirty, foreign particles can work their way into the air gap between the protec-
tive window and the polarizer of the LCD. 

One display enhancement that can effectively address all dimensions of ruggedization is glass 
lamination. Glass lamination, also known as optical bonding, is a means of optimizing the contrast 
in high ambient light conditions while at the same time protecting the AMLCD from the environment 
by filling the air gap that can accumulate moisture and other visible contaminants.

Max-Vu is White Electronic Designs’ proprietary optical bonding process that attaches an opti-
cally matched filter (glass or synthetic) to the front of the display with an optically matched adhesive. 
This reduces internal reflections and ensures that the gap between the display and filter cannot 
degrade due to fogging, or the accumulation of dust. This process ensures that the image leaving 
the display will exit the front filter with the minimum loss and much higher contrast ratio throughout 
the product’s lifetime. Additional benefits of the Max-Vu optical bonding process are improved 
robustness and impact resistance, and a very fast production cycle time.
—White Electronic Designs. Phoenix, AZ.. (602) 437-1520. [www.whiteedc.com].

products. Among these were Edge Elec-
tronics EDOPH-115-NDV display—a 
high bright, completely enclosed, metal-
ized LCD monitor developed specifically 
for integration into custom cabinets and 
control panels. This family of industrial-
grade sheet metal enclosed displays is de-
signed to easily embed into a host of mili-
tary subsystems. This LCD display is a 
15-inch TFT active matrix panel measur-
ing 304.1 x 228.1 mm, with pixel pitch of 

0.297 x 0.297 mm. Maximum resolution 
is 1024x768 and contrast ratio is 350:1, 
with a brightness rating of 1800 cd/m².

The EDOPH-115 display is driven 
by Digital View’s HE-1600 LCD control-
ler (Figure 3), one of DV’s family of HE 
Series ruggedized controllers. The HE 
controllers are designed specifically to aid 
manufacturers building hardened mili-
tary and industrial LCD display systems. 
The HE-1600 features wide-tolerance 
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power supplies (±25%), low mass tanta-
lum capacitors for maximum vibration 
and shock tolerance, conformal coating, 
laboratory certified operating tempera-
ture range from -40° to +80°C, and cal-
culated MTBF in excess of 150K hours.

Advances in Multiple View 
Displays

At the other end of the display size 
spectrum, RGB Spectrum this month in-
troduced its QuadView HD, a new type 
of intelligent display processor for appli-
cations requiring the display of multiple 
images on a single monitor or projec-
tor. RGB Spectrum introduced the first 
QuadView multiviewer in the industry 
almost ten years ago. The concept of dis-
playing four graphics and video signals 
simultaneously on a video screen has won 
significant traction in the industry. The 
QuadView HD accepts high-resolution 
DVI, RGB, HDTV, S-Video, component 
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Figure 2

The DDG 1000 is the lead 
ship in the Zumwalt class of 
next-generation, multi-mission 
surface combatants tailored for 
land attack and littoral dominance 
with capabilities designed to 
defeat current and projected 
threats as well as improve battle 
force defense. The ship’s network 
is called the Total Ship Computing Environment Infrastructure (TSCEI), and it implements 
the U.S. Navy’s open architecture strategy. 

The Zumwalt-class ships rely on automation and networking to reduce the manpower 
that operates and supports the ship. The reduction is planned at 50% of the crew that is 
currently manning U.S. naval destroyers. Each ship has two 10 Gbit Ethernet backbones, 
with Ethernet switches to bridge the backbone to 1 Gbit Ethernet interfaces. Two ships are 
currently being built by separate contractors, with the potential for a joint effort to build a 
third. Eight ships are currently scheduled to be built.

www.hybricon.com


High-performance FPGA I/O designed 
for faster and easier development.

Only Acromag gives you a reconfigurable FPGA wrapped with just the 
features you need for fast and easy implementation. These PMC modules provide 
a high-speed I/O interface with plenty of memory for efficient data handling.

• Virtex-5 FPGAs (VLX155T/110T/85T or VSX95T) are optimized for logic or DSP
• Two banks of high speed 32M x 16-bit DDR2 SDRAM handle high volumes of data
• Two banks of 256K x 32-bit dual-port SRAM optimize DMA transfer to the bus
• PCI-X 133MHz 64-bit interface ensures fast data throughput
• Engineering Design Kit speeds development of custom FPGA applications.

For details on the fastest and easiest
way to develop FPGA I/O visit

AcromagEmbedded.com, 
or call 1-877-295-7084

a c r o m a g e m b e d d e d . c o m     •     s o l u t i o n s @ a c r o m a g . c o m     •     8 7 7 - 2 9 5 - 7 0 8 4  o r  2 4 8 - 2 9 5 - 0 3 1 0
All trademarks are the property of Acromag, Inc. Xilinx and Virtex are trademarks of Xilinx, Inc. and used with permission.

Simply Powerful.
Powerfully Simple.

A C R O M A G  F P G A  I / O  S O L U T I O N S

Plug-in I/O cards extend 
the I/O capabilities
AXM I/O extension 
modules expand 
interface support 
for a wide variety 
of analog and 
digital I/O signals. 

Affordable FPGA-based I/O 
for all your projects
Acromag’s full line of industry pack 
and PMC modules feature Xilinx 
FPGAs at a range of price and 
performance points. Why settle for 
generic I/O when you can cost-
effectively design just what you need? 

Untitled-8   1 2/13/08   10:05:46 AM

www.acromagembedded.com


[ 48 ] COTS Journal  June 2008

and NTSC/PAL composite video. Up to 
twenty-four sources can be connected, 
any four of which can be displayed simul-
taneously. The QuadView HD offers the 
highest quality graphics and HDTV ren-
dition, with state-of-the-art deinterlacing 
and scaling.

An agile video switcher accepts up to 
sixteen video inputs, user configurable as 
sixteen composite, eight S-Video or five 
component video inputs, in any combi-
nation. Up to sixteen video inputs can 
be cycled through a single window with 
user-selected timing. The QuadView HD 
supports real-time, dynamic movement 
and resizing of windows. Each input can 
be scaled and positioned anywhere on the 
screen, as well as panned and zoomed to 
emphasize areas of interest. Display alter-
natives are virtually infinite and include 
quad split, side-by-side, picture-in-pic-
ture and overlapping windows. User-se-
lectable output resolutions of up to 1920 
x 1200p and up to 2048 x 1080p ensure a 
perfect match with any display. With DVI 

inputs and outputs, a completely digital 
signal path can be maintained from sig-
nal source to display. 

Barco Federal Systems 
Duluth, GA. 
(678) 475-8000. 
[www.barco.com].

Digital View
Morgan Hill, CA.
(408) 782-7773.
[www.digitalview.com].

RGB Spectrum
Alameda, CA.
(510) 814-7000.
[www.rgb.com].

White Electronic Designs
Phoenix, AZ.
(602)437-1520.
[www.whiteedc.com].
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Figure 3

Digital View’s HE-1600 LCD controllers 
are designed specifically to be part of 
hardened military and industrial LCD 
display systems. The HE-1600 features 
wide-tolerance power supplies, low 
mass tantalum capacitors for maximum 
vibration and shock tolerance, conformal 
coating, temp range from -40° to +80°C 
and MTBF of over 150K hours.

www.crystalpc.com/military/best-in-class-mil


Phoenix International designs and builds rugged COTS Data 
Storage Systems that plug and play in any application -- from 
Multi-Terabyte Fibre Channel RAID and Storage Area Network 
configurations to plug-in Solid State Disk Drive VME/cPCI Storage 
Modules.  We’ve earned a worldwide reputation for excellence by 
manufacturing highest quality data storage products suppor ted 
by unparalleled customer service and suppor t.

Ruggedized 3U Fibre 
Channel RAID System

Opera tional  A ltitude 
to 45,000 feet

Low Opera tional    
Tempera ture 

 -20° C

High Opera tional    
Tempera ture 

+60° C

An ISO 9001:2000 Certified Service Disabled Veteran Owned Small Business

Untitled-2   1 6/16/08   10:30:08 AM

www.phenxint.com


Flat panel display systems offer many 
advantages for military applica-
tions. The technologies used in flat 

panel displays have advanced by leaps 
and bounds over the past several years. 
Innovations in panel physics have yielded 
better response times, better temperature 
ranges and longer life. LED backlighting 
technologies offer advantages over their 
CCFL (cold cathode fluorescent lamp) 
predecessors with regard to power draw, 
MTBF and brightness control. Board de-
sign or selection must take into account 
environmental conditions as well.

When integrating a board into a flat 
panel system, it is important to select a 
board that meets temperature require-
ments—keeping in mind that there will 
be a temperature rise inside the enclo-
sure—and shock and vibration require-
ments, as well as other environmental 
conditions such as moisture. When LCDs 
and boards are properly packaged for the 
expected environment and are tested to 
military specifications, they become an 
optimal platform for visualization.

Active Matrix TFT LCD technology 
has made great strides in the past several 
years. Fueled by growth in the consumer 
market, research on flat panels has en-

As they shrink in size and drop in power consumption, flat panel displays are now ready 
for a variety of military vehicle and hand-carried systems. Choosing the right display 
involves careful consideration of vibration and management issues.
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Thermal, Shock and Vibe 
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Display Choice
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abled manufacturers to make the images 
more vivid, have better black (i.e. block 
more light from the backlight), and have 
faster response times.

In all but the most extreme set of con-
ditions, industrial grade LCDs will fit the 
bill for most military applications. In addi-
tion to better visualization benefits, many 
industrial grade LCDs offer better tem-

perature ranges than their predecessors. It 
was once common to see LCDs offering an 
operational temperature range of 0-50°C. 
Many LCDs now offer ranges such as -20°  
to 60°C and better. It must be taken into 
account that most LCD manufacturers are 
giving an operational temperature range 
where all of the visualization characteris-
tics given in the panel data sheet hold true. 
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Figure 1

The weak link in TFTs is the CCFL bulbs that light the display. The penalty for turning on 
CCFL bulbs at low temperatures is severe. Plotted in this graph are the effects of temperature 
on CCFL life expectancy.



If the user is willing to make some sacri-
fices with respect to brightness, response 
time and contrast, the panel can usually be 
safely operated slightly outside the opera-
tional temperatures given in a datasheet.

Two Hard Stops
There are two hard stops when it 

comes to operational temperature on 
LCDs. For common AMTFTs (Active Ma-
trix Thin Film Transistors), at -40°C the 
liquid medium trapped between the layers 
of LCD glass freezes and could potentially 
crack the glass that holds it. Obviously this 
is not recoverable and must be prevented. 
On the upper temperature side, once the 
surface temperature of an LCD reaches 
its clearing temperature, the image on the 
LCD will fade to black. This is typically 
recoverable if the LCD is allowed to cool 
down to below this clearing temperature.

Another factor that affects LCDs is 
high ambient light. If an LCD is going to 
be exposed to high ambient light—and 
direct sunlight in particular—two nega-
tive effects can occur. First, there will be 
issues with glare and reflections. There 
are various films, coatings and treat-
ments that will help negate the effects of 
high ambient light and further enhance 
the readability of the LCD. Second, when 
sunlight is an issue, solar loading effects 
become additive to the heat problem dis-
cussed above. To help reduce reflections, 
flat panel system manufacturers employ 
anti-glare coatings to the front of the 
panel. The coating works like a diffuser, 
changing the normal glass-like surface 
on the front of an LCD to a matte sur-
face that stops reflections by scattering 
the light that bounces off the front of the 
LCD. To improve the contrast ratio and 
visual clarity of the LCD, anti-reflective 
films are usually applied on all transpar-
ent surfaces that interface with air to in-
crease light transmission.

From a temperature standpoint, the 
weak link in TFTs is the CCFL bulbs that 
light the display. There is a severe penalty 
for turning on CCFL bulbs at low tempera-
tures (Figure 1). This problem can either 
be handled from a system design stand-

point with targeted heating at the bulbs or 
by using LED backlights. LED backlights 
are currently considerably more expensive 
than CCFLs, but prices are rapidly declin-
ing. LEDs bring many advantages to flat 
panel systems: wider operational tempera-
ture ranges, better dimming and lower 
power consumption to name a few.

At the System Level
The LCD gets a lot of focus in a flat 

panel system design. After all, it is the 
component that users will be looking at, 
and it is typically the weakest component 
from a rugged environmental standpoint. 
Once the desired panel size, resolution and 
environmental and visual characteristics 
are determined and the desired panel is 
decided upon, it must be integrated into 
the flat panel system design. The flat 
panel system will be comprised of the flat 
panel display, a touchscreen (if needed), 
various boards and the enclosure for the 
system. Boards can run the gamut from 
complete SBCs to display modules—to 
convert various input video signals to a 
signal level suitable for the flat panel—to 
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various support boards (inverters, tem-
perature control boards and so on).

At the system level, special care must 
be taken in the integration of the flat 
panel display (Figure 2). At this point, 
shock and vibration as well as sealing 
become the major design considerations, 
and there are various methods for solv-
ing these challenges. The front surface of 
a TFT display is basically a thin sheet of 
glass. To protect this glass, there are sev-
eral potential solutions including the use 
of a clear protective sheet (acrylic, for ex-
ample) in front of the display that could 
also be used as a touchscreen surface if 
the application requires one.

Of course, adding a layer in front 
of the display can reduce the brightness 
from the backlights. To counteract this, 
anti-reflective films can be used at the 
air gap between the display and protec-
tive surface or the display and the pro-
tective surface can be optically bonded, 
eliminating the air gap altogether. There 
are various touchscreen technologies to 
choose from, each with their own ben-
efits and drawbacks. Special care should 

Figure 2

An example of an integrated display solution is Computer Dynamics’ Balefire. The Balefire 
is a sunlight-readable, military-grade monitor employing ruggedization technologies and 
methods to withstand the punishment of outdoor environments.
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be taken to select the right technology for 
the current application.

Now that the display and possibly 
the touchscreen are selected, the vari-
ous boards required for the application 
need to be determined. Depending on the 
backlighting technology used (CCFL or 
LED), a driver board must be selected. In 
the case of CCFLs, an inverter is neces-
sary to create a high AC voltage to spark 

the fluorescent lamps. LED backlights 
require an LED driver board. If a touch-
screen is used in the application, a touch-
screen controller will also be necessary, 
which is typically a serial or USB connec-
tion back to the host PC.

Video Signal Formats
Industrial LCD panels require a digital 

video signal that is usually in either a TTL 

or LVDS format. This digital format can 
either be generated by a single board com-
puter in the same enclosure as the panel or 
it can be generated from a standard video 
source such as DVI, VGA, NTSC, RS-170, 
or a multitude of other video standards. 
When the video format is not in a format 
that the panel inherently recognizes, it 
must be converted using a separate board 
that resides close to the LCD panel.

Finally, all of the components must 
be packaged together to meet the needs 
of the environment. Mechanical analysis 
needs to be performed to understand how 
to mount the LCD panels, boards, and 
possibly hard drives to meet the shock 
and vibration needs of the application. 
Additional mechanical analysis must be 
done to evaluate how temperature rise 
will affect the components in the system 
given the potential temperature extremes 
in the application.

Heating and cooling systems may 
need to be employed to keep component 
temperatures within their specification 
limits. Careful selection of materials used 
for construction of the system also needs 
to occur. Attention must be paid to mate-
rials that may be prohibited for use in the 
application, and materials should be used 
that will not promote fungus or mildew 
growth—if the equipment could poten-
tially be deployed in a region where that 
is a concern). Systems must be designed 
to meet weight requirements and may re-
quire special heat-sinking as well.

Once the system is completed, it 
must run through a battery of tests to 
prove that the design will meet the appli-
cation requirements. Various third-party 
testing facilities exist if a calibrated lab 
is not available on site. GE Fanuc Intel-
ligent Platforms offers a variety of in-
house testing capabilities including shock 
and vibration, emissions testing and tem-
perature/humidity chambers (Figure 3). 
Any equipment used for testing should be 
calibrated at regular intervals and should 
be traceable by serial number for future 
reference. Test plans must be written and 
agreed upon by all parties involved so that 
an adequate testing process takes place.

Now that the design is proven through 
an adequate qualification process, the 
flat panel systems manufacturer must be 
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able to reproduce multiple systems over 
the life of the program making sure that 
no changes occur that could potentially 
invalidate the system configuration as 
it was tested and qualified. The system 
manufacturer must have good processes 
in place that not only fully document how 
to build the system, but are also forward 
looking in their lifecycle management 
process to ensure that if an obsolescence 
issue with a component arises it will not 
jeopardize deliverables. From the stand-
point of product lifecycle management, 
options include purchasing components 
to last the entire lifetime of the program 
or, if this is not possible, employing a 
method for regression testing new com-
ponent integration to prove the design 
qualification is not affected.

Ready for Rugged Duty
The small size and decreasing power 

consumption of flat panels have moved 
display use from ships and control cen-
ters out into the battlefield where flat 
panel systems are installed in a variety of 
vehicles and can also be hand-carried. Of 
course, mobile applications bring other 
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Figure 3

Once a display-based system is 
completed, it must run through a battery 
of tests to prove that the design will meet 
the application requirements. GE Fanuc 
Intelligent Platforms offers a variety of in-
house testing capabilities like this on-site 
Temperature/Humidity Test Chamber.

challenges into equipment design with 
regard to vibration and sealing.

By designing systems to meet those 
requirements, other challenges with re-
gard to thermal management arise. Flat 
panel systems must balance the design to 
meet many system requirements and must 
be able to pass all required tests. Once 
the final configuration is established, the 
build must be controlled throughout its 

lifecycle making sure that no component 
changes occur without the proper analy-
sis—even down to the passive component 
level. 

Computer Dynamics,
a GE Fanuc company
Greenville, SC.
(864) 627-8800.
[www.cdynamics.com].
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Relay Module Boasts USB Optically Isolated Input
A number of defense applications must contend with high common-mode external voltages. Isolation is required to 

guard electronics from transient voltage spikes and offers greater common-mode noise rejection in electronically noisy 
surroundings containing industrial machinery and inductive loads. Targeting just that problem, ACCES I/O Products 
announces the latest addition to its impressive line of USB/104 I/O modules—Model USB-IDIO-16. The unit features 

16 individually optically isolated inputs and 16 fully protected solid state FET outputs capable of switching up to 2A 
each. The USB-IDIO-16 is fully compatible with both USB 1.1 and USB 2.0 ports and offers hotplug functionality for quick 

connect/disconnect whenever you need additional I/O on your USB port. The circuit isolation makes the module ideal for use 
in control and instrumentation applications where high-voltage protection is required.
The USB-IDIO-16 can be integrated into any PC/104, PCI-104, or PCI/104-Express stack by connecting it to a USB 2.0 port 

usually included on board with embedded CPU form factors such as EBX, EPIC and PC/104—especially important since many 
newer CPU chipsets do not support ISA and have plenty of USB ports. The USB-IDIO-16 is price at $329; the USB-IDIO-8 at $259.

ACCES I/O Products, San Diego, CA. (858) 550-9559. [www.accesio.com].
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Four-Port PC/104 Serial Adapter Has 
Isolation Features

Military embedded systems that use PC/104 cards 
are typically deployed in remote locations 

where repairs are expensive 
and impractical. Sealevel 
Systems address that with its 

new optically isolated four-
port PC/104 serial adapter. This 

new board, called the C4-104.485+I, 
has 1,500V DC port-to-port isolation 

and protects systems from ground loops and voltage transients that are 
common in remote installations and industrial environments.

For maximum versatility without opening the PC/104 stack, each port 
is software configurable for full-duplex (4-Wire) RS-422 or RS-485. Half 
duplex (2-Wire) RS-485 mode is also supported. The RS-485 enable signal 
is automatically controlled providing the highest level of data integrity 
and eliminating any risk of bus contention and data corruption. Jumpers 
on the board allow you to suppress ECHO on a per-port basis. The C4-
104.485+I, part number 3547, is priced at $329 in low volume quantities. 
Standard operating temperature range is 0 to 70°C, and an extended 
temperature range version offering -40° to +85°C is also available.

Sealevel Systems, Liberty, SC. (864) 843-4343. [www.sealevel.com].

First FMC Rolls Out 
as Dual ADC Module

The FPGA Mezzanine 
Card spec, also called VITA 
57.1, addresses the needs of 
FPGA-centric I/O by enabling 
I/O devices that reside on an 
industry standard mezzanine 
card to be attached to, and 
directly controlled by, FPGAs that reside on a baseboard. It’s gaining interest 
quickly in DSP applications such as Signal Intelligence (SIGINT), Electronic 
Counter Measures (ECM) and Radar. VMETRO has rolled out the industry’s 
first FPGA Mezzanine Card (FMC/VITA 57) module. The ADC510, available 
in air-cooled and conduction-cooled rugged versions, integrates two 12-bit 
500 MHz A/D chips. This innovative design, based on the emerging VITA 
57.1 standard, makes it easier for developers to integrate FPGAs into their 
embedded system designs.

The ADC510 supports two Texas Instruments ADS5463 ADC devices 
with each device supporting a sampling rate up to 500 Msamples/s and 
providing 12-bits of digital output. The ADC device interfaces are routed 
to the FMC connector to enable an FPGA on a baseboard to directly 
control and receive data. VMETRO makes available HDL example code 
for the ADC510 for integration into the HDL development suite for 
VMETRO FPGA baseboards.

VMETRO, Houston, TX. (281) 584-0728. [www.vmetro.com].

75W Tri-Output Converters Are Suited for Severe Environments
When design requirements call for operation in harsh environments, skimping on DC/DC converter choice 

is a bad move. Offering the right stuff for severe environment duties, Martek Power Abbott announces the 
release of the CB75T series, a 75-watt triple output device, expanding the choices available from the CB family 
of DC-to-DC power converters. Fully impregnated in a compact size of 2.0 x 2.75 x 0.5 inches, the highly 

reliable CB75T features a wide input range of 16 to 40 VDC and output voltages of 3.3 VDC or 5 VDC main, 
with ±12 VDC or ±15 VDC auxiliaries. Standard features include remote turn on / TTL, synchronization input, 

overvoltage protection, overcurrent protection and 500 KHz fixed frequency power conversion. Like all models in 
the family, the CB75T are available in I (unscreened) and M (screened) grades. 

The design approach has maximized the power densities of the CB75T to over 27watt/in3, boosting efficiencies 
over 85 percent while maintaining a very competitive price. These together with full specified performance over an 

operating temperature range of -55° to +100°C from no load to full load make the CB75T ideal for mission-critical 
and severe environment applications. Pricing of the CB75T is $319 at 100 pieces (unscreened).

Martek Power Abbott, Torrance, CA. (310) 202-8820. [www.martekpowerabbott.com].
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Three-Phase 600V IC Targets 
Motor Drives

Military systems are overflowing with motor 
subsystems performing a variety of tasks—from 
gun turret moving motors to aircraft wing 
motors. International Rectifier has introduced a 
rugged 600V three-phase gate driver IC for low, 
mid- and high-voltage motor drive applications 
including Permanent Magnet (PM) motor 
drives for micro inverter drives and electric 
vehicle drives. The IRS26310DJPbF integrates 
power MOSFET and IGBT gate drivers with 
three high-side and three low-side referenced 

output channels to provide 200 mA/350 mA drive 
current at up to 20V MOS gate drive capability operating up to 600V.

An advanced input filter is also integrated to reject noise and reduce distortion to improve 
system performance. The device’s output drivers feature a high pulse current buffer stage designed 
for minimum driver cross-conduction. Propagation delays are matched to simplify use in high-
frequency applications. Available in 44-pin PLCC, pricing for the IRS26310D begins at $2.32 each in 
quantities of 100,000 units. Production quantities are available immediately.

International Rectifier, El Segundo, CA.  (310) 726-8512. [www.irf.com].

Compact 1U Power Center 
Delivers 1,000 Watts

The increasing role of computing and 
communication gear used by the military is 
upping the ante when it comes to powering 
that gear. Feeding that appetite, TDI Power 
has introduced their ultra-compact 1U Power 
Center providing reliable -54V power, rated 
up to 1,000W all within one rack unit. Two 
hot-pluggable 500W rectifiers convert 90-276V 
AC into DC, which is distributed through up 
to ten GMT fuses. A connection to an external 
battery has an optional circuit breaker and Low 
Voltage Disconnect for optimizing safety and 
performance. The power center is monitored 
and controlled with TDI’s eLink75 Ethernet 
controller.

Designed for use with remote, outdoor 
cabinets, the 1U Power Center helps manage 
site performance by providing power and 
signals for flush fans, door alarms and other 
environmental controls. For additional 
network awareness, an auxiliary 12V DC 
output can be used to operate an Ethernet 
switch with battery backup. Additional features 
include N +1 Redundancy, battery breaker 
and LVD and ruggedized assemblies with full 
conformal coating.

TDI Power, Hackettstown, NJ. 

(908) 850-5088. [www.tdipower.com].

Military PDA Is Designed for Rugged Roles
Today’s battlefield depends more and more on small information devices of various kinds. But they have 

to offer a level of ruggedness not found in consumer products. Along just such lines, Industrial Computing 
has introduced the Guardian 37 Military Personal Digital Assistant. The Guardian Military PDA is designed to 

provide a full range of computing functions in a PDA that meets Military specifications for shock, vibration and 
electromagnetic interference. These include MIL-STD-801F, MIL-STD-461E and MIL-STD-464A. Built to take a 

five foot drop onto concrete, waterproof and sealed, the Windows Mobile 6.0/Windows CE 5.0-based system can be 
adapted to a wide range of applications.

The 3.7-inch transflective screen with resistive touch screen is available in VGA and QVGA models and a full range of 
I/O capabilities are available. These include USB, RS232, RJ-45, CF, Stereo, Microphone and DC power. Communications 

capabilities include Bluetooth, WLAN, GPS and GSM/GPRS/3G/3.5G. The powerful battery allows a full eight hours of 
usage before requiring recharging.

Industrial Computing, Waltham, MA. (781) 890-3111. [www.industcomputing.com].

Tool Suite Targets Multiprocessor System Apps
Developing software for military applications that scale over 

a few processors, or hundreds of processors is not easy task. 
Curtiss-Wright Controls Embedded Computing smoothes the way 
with the availability of Continuum Insights 2.1, an enhanced new 
version of its suite of GUI-based software tools for developers of 
embedded multicomputer systems application software. 

The new version of Insights adds a powerful System 
Management tool to the Event Analysis tool and a System 

Monitoring tool previously included in the software suite. 
Continuum Insights improves the development environment for multicore SBC and DSP engine 
systems using Curtiss-Wright boards and Wind River Workbench, an Eclipse-based integrated tools 
suite. Continuum Insights expands upon the Wind River System Viewer tool for event analysis in 
multiprocessor systems, enabling the analysis of multiple multicore processors, both on a single 
board and across multiple boards. Continuum Insights 2.1 is supported on Curtiss-Wright’s new 
VPX/VPX-REDI-based single board computers and DSP and FPGA engines, including the CHAMP-
AV6, the VPX6-185 and CHAMP-FX2 products.

Curtiss-Wright Controls Embedded Computing, Leesburg, VA. 

(703) 779-7800. [www.cwcembedded.com].
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10-Watt DC/DC Converters Feature 
Compact Size

Today’s brave new world of mix-voltage systems is 
driving demand for more power conversion, and the 

smaller the converters the better. Along those lines, 
Calex has announced the availability of the Calex 10-Watt EW Series. The 
10 are housed in a 1.25 x 0.8 x 0.4-inch five-sided shielded case. The EW 
Series offers both single and dual output models. The input voltage ranges 
available are 9 to 18V, 18 to 36V and 36 to 75V. Single output voltages 
range from 2.5 to 15V and dual output voltages available are +/-5, +/-12 
and +/-15 volts. All models are isolated input to output.

The switching frequency of the EW Series is 400 kHz. Efficiencies run 
as high as 87 percent typical. The input to output isolation voltage is 
1500 volts DC. Output noise is only 50 mV peak to peak. Line and load 
regulation is 0.3 and 0.5 percent respectively. Output voltage accuracy is 
0.6 percent. The operating case temperature range of the EW Series is -40° 
to +90°C.

Calex, Concord, CA. (925) 687-4411. [www.calex.com].

PMC SATA Drive Boasts 
250 Gbytes of Rugged 

Storage
The transition to serial 

interconnects has touched every 
cranny of military embedded 

computing. In the storage realm that means the emergence of 
SATA. ACT/Technico has announced its SATA PMCDisk that replaces 
hard drives and disk modules that require external fixtures or system slots. 
For applications requiring moderate data storage, the SATA PMCDisk 
eliminates the need for SCSI-based storage while offering improved data 
transfer rates. The module can be used as a boot device as well.

Available with either rotating or solid-state flash SATA drives, the SATA 
PMCDisk can be used on any CompactPCI, VMEbus or VXS single board 
computer or carrier with a standard PMC slot, making the module ideal 
for a wide variety of commercial embedded systems in such industries as 
telecom, medical and industrial. Extended temperature versions are also 
available for more rugged environments, such as airborne and rugged 
ground applications. The SATA PMCDisk provides embedded system 
designers with cost-effective, flexible storage options. The 2.5-inch hard 
disk comes in storage sizes from 40 Gbytes to 250 Gbytes and the 2.5-inch 
flash drive is available up to 128 Gbytes. Pricing for a SATA PMCDisk 
starts at $800 with rotating storage.

ACT/Technico, Warminster, PA. 

(215) 956-1200. [www.acttechnico.com].

Conduction-Cooled PMC Sports Dual Isolated CAN Links
The CAN bus, already entrenched in the automotive realm, is fast gaining mindshare in military vehicle 

designs. TEWS Technologies has announced the TPMC310, a conduction-cooled PMC (PCI Mezzanine 
Card) CAN solution that provides two complete CAN bus interfaces using Philips SJA100 CAN controllers. 
The TPMC310 is ruggedized for harsh environmental conditions. The CAN bus I/O interface provides 
two independent channels, isolated from system logic and from each other. Each channel supports CAN 
specification 2.0B and has the capability to transmit, receive and perform message filtering on extended 
and standard messages.

CAN High Speed transceivers are used for the CAN bus I/O interface. The I/O line configuration is 
configured by onboard solder pads for maximum reliability in a high-vibration environment.  In addition, the TPMC310 meets the requirements to 
operate in temperature range from -40° to +85°C. Basic CAN software drivers available for VxWorks, LynxOS, LiNUX, QNX and Windows. In order to 
support long -erm programs, all TEWS’ modules have a 5-year warranty.

TEWS Technologies, Halstenbek, Germany. +49 (0)4101 4058-35. [www.tews.com].

AC/DC Power Modules Enable Redundant Operation
Reliability ranks high when it comes to designing power subsystems for military applications. With that 

in mind, Lambda has extended its PFE series of AC/DC full-brick power modules with the introduction of 
the PFE500F that has additional features including active current-share and remote on/off. Like the existing 
PFE300S, PFE500S and PFE700S models, the new PFE500F versions provide a convenient AC/DC board-
mounted solution with an output power of up to 504W for military applications.

The active current-share feature enables up to six PFE500F modules to be paralleled together to 
accommodate increased power requirements and/or redundancy. In addition, the positive logic 

remote on/off control and inverter-operation-good (IOG) functions provide greater flexibility in the 
start-up or shutdown sequencing and diagnostics of the power system. The fully regulated PFE500F 

models are available in 12V, 28V and 48V nominal outputs and can be adjusted over a ±20 percent range. 
The 12V PFE500F delivers up to 504W with a maximum base-plate temperature of 85°C, while the 28V and 48V models 

deliver the same output at temperatures up to 100°C. Line and load regulation is 0.4 percent and the efficiency exceeds 83 
percent in all versions. The PFE500F series are available now with prices starting at $228 each in 100 piece quantities.

Lambda, San Diego, CA. (619) 575-4400. [www.lambdapower.com].
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Portable Signal Record/Playback Tool Streams at 500 Mbytes/s
A lot of military communications and radar applications require acquisition, down-conversion, analysis, up-

conversion and reproduction of baseband and intermediate frequency (IF) signals. Feeding those needs, Pentek 
has announced its Model RTS 2721 Portable Signal Recording and Playback Instrument. Weighing only 23 
pounds and measuring just 16.8 inches wide, 5.7 inches deep and 11.5 inches high, the product boasts recording 
and playback rates up to 500 Mbytes/s.

Packed into the RTS 2721 enclosure are 13 2.5-inch hard drives, one of which handles the operating system. 
The other 12 drives are configured as dual RAID arrays, dedicated exclusively for real-time recording and 
playback functions. This architecture guarantees no loss of data for sustained operation at the maximum rates 
and delivers a total storage capacity of 2.4 Terabytes. For example, this capacity supports continuous, real-
time recording of a single 100 MHz A/D channel for three hours and 20 minutes. The price of the Model 
RTS 2721 Portable Signal Recording and Playback Instrument, including the Model 4990 SystemFlow 
Instrument Software, carrying bag, keyboard and mouse, is typically $59,995 depending on options.

Pentek, Upper Saddle River, NJ. (201) 818-5900. [www.pentek.com].

Smart Network Interface Module Has Three 
Channel IEPE 

Digital 
communications is no 
longer the exception in 
military comms, it’s the 
rule. Providing gear to 
support that trend, the Model 
6006 from Vip Sensors is a 
3-channel IEPE interface module 
with a fully digital communication interface incorporates all electronics 
for analog signal conditioning, analog-to-digital conversion, digital signal 
processing and RS-485 network communications. The gain and offset, 
filter corner frequencies and sample rates for the accelerometer are all 
programmable.

The Smart Network is a multi-drop transducer communication bus 
with a high data throughput that supports high-frequency measurements 
and a high level of synchronization for all channels connected to the 
network. A smart network controller card and PC software are used to 
communicate with all module channels connected to the network, for 
sending commands to each module, and receiving and storing sensor 
data. Vip Sensors offers a range of smart network sensors products 
and accessories in addition to the standard piezoelectric and voltage 
mode accelerometers, signal conditioners and cable assemblies. Shock 
and vibration calibration services are also available for all types of 
accelerometers.

Vip Sensors, San Clemente, CA. 

(949) 429-3558. [www.Vipsensors.com].
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Rugged Data Recorder 
Accommodates Diverse 
Drive Types

There’s a growing need for data 
recorder subsystems that can withstand 

rugged or less than optimal conditions, yet 
provide high performance consistently and reliably. 

Designed to meet those rigorous demands, Conduant 
has announced the introduction of its Big River LTX2-35 data recorder. 
The new recorder is ruggedized for remote or portable applications and 
accommodates 3.5-inch hard drives, sealed drives or solid-state drives for 
greater flexibility.

The Big River LTX2-35 provides more than 500 Mbytes/s (4 Gbits/s) 
recording and playback performance in a space, weight and power 
efficient package. It can operate as a stand-alone system with network 
control or can be directly connected to a host computer via its StarFabric 
PCI bridge interface.

The 2U (3.5-inch) high chassis accepts 16 3.5-inch disk drives, for 
up to 16 Terabytes of storage capacity. The user may choose lower-cost, 
high-performance rotating disk storage or solid-state drives for more 
environmental tolerance such as shock, vibration, temperature, humidity 
and atmospheric pressure, depending on the application. Base pricing 
for the Big River LTX2-35 starts at around $34,000 for a 4 Tbyte system. 
Solid-state options are also available.

Conduant, Longmont, CO. (303) 485-2721. [www.conduant.com].

Ultra-Compact Rugged Computer Serves up 100 GFLOPS
The stand-alone rugged box trend is becoming a major wave in the military design world. With its latest in that game, 

Mercury Computer Systems has released its PowerBlock 50 system, a high-performance, ultra-compact embedded 
computer designed for maximum performance in a minimal footprint, for small platforms in the 6- to 10-pound 
range. Optimized for real-time image, sensor and signal processing, and ruggedized for harsh environments, it is fully 
integrated and programmable, with state-of-the-art liquid cooling.

The system’s modular architecture allows for flexible configurations of multiple processors, delivering well over 
100 GFLOPS of processing power in a small, lightweight package. A fully configured PowerBlock 50 weighs less than 
10 pounds, measuring approximately 4  x 5  x 6 inches—and can be held comfortably in one hand. The system is 
available now as the PowerBlock 50 EDK (Engineering Development Kit), which is a complete software development 
platform. Pricing for PowerBlock 50 EDK (Engineering Development Kit) starts at around $60,000. The EDK includes a 
PowerBlock 50 system, Linux-based board support package (BSP) development environment, cross-compile and debug tools, and 
a desktop heat rejection unit (HRU) to support cooling requirements. Complete systems are shipping today.

Mercury Computer Systems, Chelmsford, MA. (978) 967-1401. [www.mc.com].
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Mobile CAN Interface 
Links to USB

CAN and USB have both earned 
a warm welcome in military 
systems. IXXAT offers a low-
cost single channel USB-to-CAN 
compact and dual channel USB-to-

CAN II interface, which include a 
layer-2 Linux driver free of charge. This interface enables the development 
and the usage of customer-specific analysis, configuration and test 
applications on notebooks and other mobile systems. Due to the common 
driver interface, an adaptation of existing Linux applications to support 
the USB interfaces can be made very easily. 

The Linux driver provides all functions necessary for the initialization 
of the CAN interfaces as well as for the transmission and reception of 
CAN messages. The easily configurable filter functions and message 
queues reduce the implementation effort considerably. The driver is 
delivered as source code and can be used flexibly by customer applications 
or adapted to specific customer needs. Besides Linux, IXXAT supports its 
interfaces e.g. with drivers for Microsoft Windows and VxWorks.

IXXAT, Bedford, NH. (603) 471-0800. [www.ixaat.com].

Real-Time Java 
VM Supports 
VxWorks

The Java language 
offers advantages in 
portability, scalability 
and modularity. PERC 
Pico from Aonix is a 
virtual machine for 
real-time Java and is now 
available for use with 
Wind River’s VxWorks 
RTOS and Wind River 
Workbench development suite. The joint offerings provide developers 
with the resources to design complex mission- and safety-critical software 
within large teams where modular design is essential.

The PERC Pico development environment is geared toward the creation 
of resource-constrained and deeply embedded hard real-time applications 
and components and is based on the emerging Java Specification Request 
(JSR-302) for development of hard real-time safety-critical code. PERC 
Pico allows Java developers to write low-level Java code such as device 
drivers and interrupt handlers, telecommunications control plane, and 
signal processing for multimedia. It offers a memory footprint measured 
in hundreds of Kbytes in comparison to the tens of Mbytes required 
for other Java solutions as well as boasting performance, latency and 
determinism comparable to C.

Aonix, San Diego, CA. (858) 824-0212. [www.aonix.com].

Tool Aims at Freescale Multicore Debugging
The trend toward multicore processors shows no sign of slowing. That’s good thing for the military market where 

compute density is top priority. Feeding that need, PLS Development Tools offers a Universal Debug Engine 
(UDE) that supports Freescale’s MPC5510 Power Architecture 32-bit microcontroller (MCU) family. The 
high-performance MCUs, with an operating frequency of up to 80 MHz, are—depending on the device 
type—provided with: one or two Power e200z cores, up to 1 Mbyte of flash with error correction coding 
(ECC) and up to 64 Kbytes of SRAM. Moreover, the MPC5510 family of devices—designed specifically for 
use in body electronics—provide extensive communication interfaces (FlexRay, MultiCAN, LIN), DMA, 
low-power mode and additional typical peripheral units such as timer, analog-digital converter, and so on.

The connection to dual-core devices, such as the MPC5516, typically takes place via a single JTAG interface. 
In combination with PLS’ Universal Access Device 2+ (UAD2+), download rates of up to 1 Mbyte/s can be achieved 
with the UDE 2.4. This guarantees users of the MPC5510 family a fast flash programming and also a short turnaround time during 
development.

PLS Development Tools, San Jose, CA. (408) 451-8408. [www.pls-mc.com/].

Fibre Channel over Ethernet Adapter Boasts Hardware Offload
As a back-end interface to networked storage, Fibre Channel holds a firm grip for data-intensive military 

systems. Mellanox provides an integrated single chip solution that delivers Fibre Channel over lossless 
Ethernet (FCoE) functionality and can reduce the number of adapters, cables and switches while improving 
the total bandwidth available with the potential to consolidate all of the traffic types over the same Ethernet 
link. The ConnectX dual-port 10GbE “converged” NIC from Mellanox includes support for both TCP/IP 
stateless offload and Fibre Channel transport in hardware.

The FCoE hardware offload includes processing of all CPU-intensive FC and SCSI processing tasks as 
currently available in high-performance FC HBAs, avoiding per-packet processing in software. This improves 

performance across the entire fabric (Ethernet and Fibre Channel) delivering significantly higher IOPs, throughput with 
better CPU utilization and reduced latency for networking, storage and clustering applications. ConnectX EN dual-port FCoE adapters, with 

support for PCI Express 2.0, are available today with various media interconnect support including XFP, SFP+, CX4 and 10GBaseT.

Mellanox Technologies, Santa Clara, CA. (408) 970-3400. [www.mellanox.com].
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Boundary Scan Platform Enhances 
Mixed-Signal Test

The military 
embedded design world 
may be getting more 
digital all the time, but 
systems still need to talk 
to an analog world. That’s 
why analog and mix-signal 
test is so critical. Geopel 
is keeping pace with a new 
JTAG/boundary scan I/O 
Module (SFX-Module) that 
features eight independent 
analog I/O channels with additional digital resources and supports 
application specific in-system reconfiguration. The SFX-6308 provides 
four output channels with extended current yield of up to 200mA at ± 
10V and four bipolar input channels with a range of ± 10V. All channels 
have a 12-bit resolution and can be disconnected from the UUT via relays.

The module can be combined with any Scanflex controller (available 
for PCI, PCI Express, PXI, PXI Express, FireWire, USB and LAN). 
Standard features such as programmable range selection, external 
triggering and VarioCore technology make the SFX-6308 a versatile tool 
to test a variety of circuit functions, such as analog/digital converters, 
DC/DC transformers, digital/analog converters, digital potentiometers 
and extremely low-resistance input stages in interaction with boundary 
scan operations.

Goepel Electronic, Jena, Germany.  

+49-3641-6896-739. [www.goepel.com].

Small Module Blends Atom 
CPU and Rich I/O

Even the smallest, lowest power 
computer modules fall flat if they lack the 
necessary I/O functionality to succeed. A 
winner along those lines is the Conga-CA 
from Congatec. The card is an extremely 
low power consuming COM Express 
module that features the brand new Intel 
Atom processor Z500 series and the Intel 
System Controller Hub US15W. The 
Conga-CA module is a 95  x95mm (3 ¾ x 
3¾ inch)-sized COM Express module and has a typical power requirement 
of less than 5 watt. Combining this with ACPI 3.0 battery management, 
ultra mobile embedded applications are now possible.

On the I/O front, the Conga-CA supports up to two PCI Express 
Lanes, eight USB 2.0, two Serial ATA, one IDE Interface and Intel High 
Definition Audio. Two onboard SDIO sockets allow for flexible expansion. 
Additionally, it features PCI bus, multi master I²C bus, LPC bus, fan 
control and Gigabit Ethernet. The Conga-CA is available in two different 
CPU variants. The Conga-CA eco version is powered by the Intel Atom 
processor Z510 with 1.1 GHz and 400 MHz front side and memory bus. 
The single unit price based on the Intel Atom processor Z510 with 1.1 
GHz is $320.

Congatec, Deggendorf, Germany. 

+49 991-2700-0. [www.congatec.com].
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COM Card with New Atom 
CPU Draws Under 5W

Fanless operation is a 
huge requirement in defense 
applications. The fan as a 
single-point of failure is too 
risky for most programs. Applied 
Data Systems has rolled out a new 
module that combines advanced power management with Intel’s new 
Atom processor Z500 for a system-level power draw below 5W. The 
Catalyst Module is suited for low-power environments, so devices can 
be enclosed, without fans or heat sinks, while still supporting the latest 
multimedia, positioning and networking capabilities in portable, battery-
operated, handheld devices. 

The Computer-on-Module design of the Catalyst Module allows 
manufacturers to get to market quickly by separating the processor module 
from the I/O carrier card. Manufacturers have the flexibility to have 
Applied Data, other Eurotech member companies or a third-party create 
the carrier card to accompany the Catalyst Module. Applied Data offers a 
full-functioned carrier board in a Catalyst Module development system 
that manufacturers use to develop their application early in the process.

Applied Data Systems, Columbia, MD. 

(800) 541-2003. [www.applieddata.net].

COM Express Card Suited for 
Battery-Powered Apps

COM Express has emerged as a 
popular form factor for non-backplane 
military systems. Adlink Technology’s 
latest offering is a low-power COM 
Express type 2-compatible design 
based on the Intel Atom processor Z500 
series with the new IntelSystem Controller Hub (SCH) US15W. 
Called the Express-MLC, this COM Express module is a highly integrated 
off-the-shelf building block based on PCI Express bus architecture that plugs 
into custom-made, application-specific carrier boards.

Although much smaller, Intel’s Atom processor shares the same 
architecture as the new Intel Core 2 Duo processors and additionally 
supports Hyper-Threading Technology, a feature earlier introduced with 
the Intel Pentium 4 processor, allowing more than one code thread to be 
executed simultaneously on a single core processor. The Express-MLC 
will be available in a “basic” version that simply supports the feature set 
Intel Atom processor with the new Intel System Controller Hub US15W. 
The basic version supports two PCI Express x1, LVDS, SDVO, 8x USB2.0, 
SDIO, Audio and LPC-bus. The same module is also available with as an 
“extended” feature set and offers in addition to the basic features: PCI-bus, 
PCIe-based GbE LAN and PCIe-based SATA.

Adlink Technology, Irvine, CA. 

(949) 727-2099. [www.adlinktech.com].

www.rave.com/military


COTS Power Solutions 
for Military and Avionics 
Applications

  Introducing Calex CBAM™ Modules 
(Calex Brick Assembly Modules)

  Power Quality Modules MIL-STD 1275B
Protects downstream circuitry against 
transients

  Filter Modules - MIL-STD 461E
Filter for Conducted emissions

  Hold-up Modules
Prevents power drop-outs during 
brownouts, transients, etc.

  Load Share Modules
Easy paralleling of multiple converters

Calex Mfg. Co. Inc 
Phone: (800) 542-3355
Fax: (925) 687-4411

E-mail: sales@calex.com
Web: www.calex.com

DISPLAYS GALLERY
Featuring the latest in Display technology

MIL-STD CUSTOM AND 
SEMI-CUSTOM SOLUTIONS

  Ruggedized for MIL-STD Use

  AC to DC and DC to DC 
Confi gurations 

  Overcurrent and Overvoltage 
Protection

  Confi gurable MIL-STD Connectors

  Ethernet and RS232 Communications

  Conduction and Forced Air Cooling

  DC to DC with 96% Effi ciency

  IP65 and IP68 Enclosures

ETA-USA 
Phone: (408) 778-2793
Fax: (408) 779-2753

E-mail: sales@eta-usa.com
Web: www.eta-usa.com

5U Rackmount Dual 10” 
High-Bright LCD

  Dual High Bright 10” LCDs

  Extreme Temp Range

  19” and 24” Rackmountable

  461E, 810, 167, and Touchscreen 
Options

  Multiple Video Input Options

  U.S.A. Made: Designed, Engineered 
and Manufacturer in California

Neuro Logic Systems, Inc. 
Phone: (805) 389-5435
Fax: (805) 389-5436

E-mail: Sales@NLSdisplays.com
Web: www.NLSdisplays.com/cots

2U Rackmount Dual 19” 
LCD and Sealed Keyboard/
Trackball

  Developed and sold to US Military

  Top/Bottom build uses less room when 
deployed

  Less “head-turning” allows for longer 
use by user

  461E, 810, 167 Options

  U.S.A. Made: Designed, Engineered 
and Manufacturer in California

Neuro Logic Systems, Inc. 
Phone: (805) 389-5435
Fax: (805) 389-5436

E-mail: Sales@NLSdisplays.com
Web: www.NLSdisplays.com/cots

Digitally Record & Stream 
High Resolution Imagery

  For virtually lossless recording or 
streaming, the DGy™ offers the state-
of-the-art solution

  Caputre imagery at up to 2k x 2k pixel 
resolution

  Encode with advanced JPEG 2000 
wavelet compression

  Record at 30 fps to local disks or net-
work attached storage

  Stream to remote locations over LANS 
or WANS

  Playback with random access and 
event marks

RGB Spectrum 
Phone: (510) 814-7000
Fax: (510) 814-7026

E-mail: sales@rgb.com
Web: www.rgb.com

ENH084SL3-550 8.4” SVGA 
AMLCD

  Enhanced performance for outdoor 
viewability

  Sunlight-readable, night-vision 
compatible

  35% Increase over typical stock 
luminance

  SVGA 800(H) x 600(V) resolution

  550 nit typical luminance

  LVDS Interface

  6-Bit / 8-Bit selectable input signals

  Active viewing area: 170.4mm (H) x 
127.8mm (V)

White Electronic Designs 
Phone: (503) 690-2460
Fax: (503) 690-2490

E-mail: info@whiteedc.com
Web: www.whiteedc.com

cots0806_showcase.indd   1 6/18/08   12:19:28 PM
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•..Vetronics in Manned and Unmanned Vehicles..Onboard.communications.and.control.electronics.(vetronics).are.expected.to.multi-
ply.in.sophistication.for.both.next-generation.and.Current.Force.fighting.vehicles..All.that.is.putting.pressure.on.system.designers.
to.find.ways.to.meet.the.trickier.cooling,.shock.and.vibration.problems.that.emerge.when.more.computing.gear.is.packed.into.
those.vehicles..This.section.looks.at.those.developments.as.well.as.the.technologies.and.solutions.critical.for.vetronics..Included.
will.be.an.update.on.the.Army’s.Future.Combat.Systems.program.and.Current.Force.upgrades.that.interrelate.with.that.program.

•..Analysis: RoHS Two Years Later..The.commercial.electronics.industry.embraced.the.European.Union’s.RoHS.initiative.and.never.had.to.look.back..But.for.the.de-
fense.industry.it’s.not.so.simple..The.military.market.may.be.exempt.from.the.restriction.of.hazardous.substances.(RoHS).initiative,.but.that.doesn’t.mean.makers.of.
board-level.products,.for.example,.are.off.the.hook..Most.embedded.computer.companies.craft.board.designs.targeted.for.both.military.and.non-military.markets..
Even.companies.purely.in.the.military.market.can’t.escape.RoHS’s.effects,.because.for.some.categories.of.components,.lead-free.versions.are.the.only.game.in.
town..This.section.examines.the.test.and.analysis.issues.that.complicate.military.system.design.in.this.era.of.RoHS.

•..Java vs. Ada for Defense Apps..The.military.has.good.reasons.for.wanting.to.migrate.toward.Java..Using.Java.means.leveraging.the.software.industry’s.
best.tools.and.programming.talent..Efforts.are.moving.forward.to.solidify.specs.for.real-time.and.safety-critical.Java..Meanwhile,.the.Ada.language.offers.
unique.features.and.an.installed.base.that.remains.formidable..This.section.offers.articles.that.track.the.latest.on.Java.products.and.specification.efforts,.
along.with.some.comparisons.between.Java.and.the.robust.Ada.2005.language.

•..VME, VXS and VPX SBCs..VME.has.earned.an.enduring.role.as.the.most.popular.embedded.computer.form.factor.for.defense.applications..Next-genera-
tion,.fabric-based.flavors.of.VME.are.coming.together.in.the.form.of.specs.such.as.VXS.(VITA.41).and.VPX.(VITA.46)..This.section.updates.readers.on.the.
progress.of.those.implementations.and.displays.a.sampling.of.the.current.crop.of.VME,.VXS.and.VPX.single.board.computer.(SBC).products.
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sponsored by

Power Management 
for a Wireless World

Attend for free. Register now.
www.portabledesignconference.com

Conference sessions, Analyst Presentations and
Panel Discussions on designing and powering portable, 
low-power wireless consumer devices.

portabledesign
conference & exhibition
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I’ve talked before in this column about the DoD’s repeated at-
tempts at reforming acquisition policy over the years. It’s hard 
not to be cynical when round after round of lofty panel and 

committee discussions on Defense Acquisition Policy reform oc-
cur—starting as far back as 1986 and the David Packard com-
mission. Despite those efforts, the problems don’t seem to get 
solved. The vast majority of major weapon systems that are under 
development continue to miss costs, schedule and requirements 
goals. And the trend hasn’t been improving. Costs and develop-
ment time spans of major programs continue to increase. 

All that said, my skepticism is beginning to fade a little as I look 
at the efforts Deputy Secretary of Defense Gordon England (see 
photo) has made to make some real progress in this area. I’ve been 
a fan of England since he took the reigns as Deputy SecDef in 2005. 
I like the fact that he comes from the industry, including a number 
of top executive posts at General Dynamics. Moreover, he, like my-
self, is a former electronics engineer, so he’s got inside knowledge of 
technology and what makes the defense industry tick.

In his first year as Deputy SecDef, England set up a group 
called the Defense Acquisition Performance Assessment (DAPA) 
committee. Over the course of that year the panel analyzed all 
the aspect of acquisition—everything from requirements and 
organization, to decision methodology and oversight. Fortu-
nately, transcripts of most of the DAPA committees’ meetings 
were made public. And I remember being impressed by how 
many of the panel’s insights and themes of discussion rang true 
with things COTS Journal readers deal with, such as process im-
provement and hardware/software integration.

One of the points back then raised by DAPA panel member 
retired U.S. Army General Paul Kern, was the lack of policy ad-
vocating continuing process improvement. While corporations 
like General Electric focus on a Six Sigma process, and Toyota, 
a lean production process, the DoD always seems to be quick to 
craft regulations and policy and then call it correct, instead of 
continuously trying to improve it.

While many of the vaunted DoD reform efforts of the past 
had little follow up, the DAPA initiative did lead to some new real 
actions. The most recent of these came last month with Secretary 
England issuing a directive that all Defense Department compo-
nents adopt Lean Six Sigma, a continuous improvement method-
ology derived from systems engineering and operations research.

Issued on May 15, the directive instructed all sections and 
segments—“components” to use their language—of the DoD 
to use Lean Six Sigma to improve productivity, mission per-
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formance, safety, flexibil-
ity and energy efficiency. 
The process-improvement 
methodology seeks to re-
duce variability and elimi-
nate waste. In April of last 
year, England started that 
ball rolling by having the 
Office of the Deputy Un-
dersecretary of Defense 
for Business Transforma-
tion put in place the new 
Continuous Process Im-
provement/Lean Six Sigma 
Program Office in order 
to expand the use of Lean 
Six Sigma throughout the 
DoD. The new directive 
signals the growing impor-
tance of Lean Six Sigma in 
the DoD’s business trans-
formation efforts. The di-
rective instructs all components to retain the savings generated 
by CPI/LSS improvements and use them to further enhance their 
operational capabilities. It also asks all components to offer ca-
reer development opportunities related to CPI/LSS, and include 
CPI/LSS in employee performance plans when appropriate.

Personally, I like the step the DoD is making to essentially 
institutionalize a kind of continuous process-improvement 
scheme. And by using Six Sigma, which is an established, proven 
practice used in a number of industries, there’s some real basis 
now for measuring success. It appeals to my engineering back-
ground. Engineering focuses a lot on making things work and 
improving designs to make them work better.

That entails an iterative process, where success is achieved 
after iterations of prototypes and testing. Score one for Gor-
don England. Change can come slow in an entrenched industry 
like the defense industry, but kudos to England for pushing it 
in the right direction. With a presidential election on the hori-
zon, there’s no way to predict whether England or someone of 
his caliber will be in charge of acquisition policy next year. But 
either way, England has at least raised the chances of making 
progress there. 

Jeff Child, Editor-in-Chief

Editorial
     COTS

Deputy.Secretary.of.Defense
Gordon.England



High-Speed USB Solution to 
Data-Enable Tactical Radios

864.843.4343  |   sealevel .com

Warfi ghters can transmit/
receive GPS maps, 
images, coordinates, and 
IM communications.

• USB synchronous radio adapter cable
• High-speed data throughput
• Interoperable (Send/receive data with 

different radio models and brands)
• Hot swappable

Available with a variety of radio connection 
options that make it compatible with the 
most prevalent brands and models:

Harris PRC-117 Raytheon ARC-231
Harris PRC-150 Raytheon PSC-5D
Thales PRC-148 Motorola LST-5

Rockwell Collins ARC-210

Call and ask about your speci  c models.

Sealevel Systems has the high-speed solution to 
data-enable tactical radios: a USB synchronous radio 
adapter cable and free DISA PDA-184 software. 
Connect the plug-and-play cable to your computer or 
handheld device via USB1 and to your tactical radio. 
It’s that quick and easy for warfighters to enhance 
their critical high-speed data communications in the 
battlefield.

The PDA-184 software is government-developed, 
government-owned by DISA and is available from 
Sealevel as part of this total solution.2 Features 
include:

• Implements MIL-STD-188-184 Data Waveform
• Easy-to-use Java-based GUI
• Runs in Microsoft Windows XP or 2000

Contact us at 864.843.4343 or sales@sealevel.com

1Also available with PCMCIA connection.
2Able Communications Technology Corporation, under contract to 
DISA, provides engineering and software development expertise 
for the PDA-184 Software in addition to supporting the revision of 
MIL-STD-188-184 along with other UHF SATCOM MIL Standards.

Proud to be American owned.
Committed to American made.
Honored to have 20+ years serving the military.

Untitled-9   1 2/13/08   10:07:18 AM

www.sealevel.com


P O W E R O N  D I S P L A Y

Curtiss-Wright’s VPX6-185 VPX dual Freescale 
8641-based single board computer and the XMC-710 
dual output/input video XMC deliver leading, high 
bandwidth processing and graphics display perfor-
mance. Together they provide integrators an ideal 
rugged embedded subsystem solution.

VPX PROCESSING AND XMC GRAPHICS...

VPX6-185

XMC-710
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