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» How can I reduce my time-to-deployment? «

CONTACT US

 If it’s embedded, it’s Kontron.

Kontron provides a unique blend of COTS and specialized systems, custom-tailored 
to meet the most demanding requirements of our customers.

» Kontron‘s expertise goes beyond compliance, providing systems that fully address the complex 
needs of customers with application specific hardware and software elements.

» With a long track-record of engineering excellence, Kontron is able to mitigate risk and reduce 
time-to-deployment.

» Experienced program management allows Kontron engineers to work seamlessly within complex
programs and multi-partner development scenarios.

VX3020
High Performance 
3U VPX Rugged PC

» Implements VITA 46.0, 46.4, 
46.7, 46.9

» 1.5 GHz Dual Core® Core™2 Duo
processor

FS-5985
1/2 ATR Conduction Cooled 
Rugged Chassis - cPCI, VPX

» Suitable for MIL-STD-5400
Class I environments

» 5 Conduction Cooled 3U slots
to IEEE 1101.2, 0.8" pitch

» Small Form Factor 
(6.5" x 9.725" 2.95")

» Intel® Core™2 Duo or 
Atom™ processor options

» Custom I/O option

Cobalt™
Reduced SWAP - High Perfor-
mance Embedded Computer
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YOUR TOTAL SOLUTIONS PARTNeR

Do you need innovative solutions or complete integration services for high-density data processing, with optimized I/O and 

limited size, weight and power (SWaP) requirements? From board-level products to fully integrated systems, we provide 

leading-edge OpenVPX™ solutions enabling you to defy your SWaP challenges in the most rugged operating conditions. 

Speed your time-to-market and lower your development costs with our COTS products or modified COTS (MCOTS) and 

engineering services. Ask your representative about the new VPX system specification, OpenVPX.

BOARdS & SYSTeMS

sa les@cwcembedded.com             cwcembedded.com

deFY Size, Weight and PoWer
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Radar Processing

Digital Signal Processors

CHAMP-AV5

Signal & Image Processing

FPGAs

CHAMP-FX3

Flight Control

Multi-Platform Mission
Computers

MPMC-9350 &
MPMC-9310 (VPX,
VMe or CompactPCI®)

Data Management

Rugged NAND 
Flash Storage

XMC/PMC-550

System Connectivity

Secure Ethernet
Routers

VPX3-685 Fireblade

Command & Control

Single Board
Computers

VPX3-127 &
VPX3-1252
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By Chris A. Ciufo, Editor

In the mirror: VITA, VSO, and VPX
We started the decade of 2010 with a shiny new working group 
called VITA 65: OpenVPX. What evolved from there made 2010 
a year of incredible progress for VITA, the VSO standards orga-
nization, and the VPX spec itself. Sometimes I grouse at VITA’s 
Executive Director Ray Alderman for having “so much time on 
[his] hands that [he] can afford to waste [mine]” with endless 
 minutia about guns, ammo, and the failing 
banks in Ireland. But Ray’s no dummy: 
He’s got talented people working for and 
with him, and VITA stands out as the model 
open-standards organization that gets things 
done. (He didn’t pay me to write that.)

The year is closing with a dozen new 
 member companies, bringing VITA’s roster 
to 137. This roster is uniquely composed of 
vendors and users; this makes VITA differ-
ent because many of the Working Groups 
(WGs) are headed by actual user com-
panies with a vested interest in stuff that 
works, not just sells. In addition to taking 
VITA 65 to ANSI and getting it approved as 
an official spec, VITA drove three stakes in 
the ground this year: optical interconnects, 
rugged  mezzanines, and rugged Small Form  
Factors (SFFs). 

Rugged everywhere
I got a big kick out of watching Themis Computer and 
PCI-SYSTEMS lob spitballs at each other with competing SFF 
proposals at a spring VSO meeting. In the interest of fairness, 
each became a WG (73 and 74), while Curtiss-Wright Controls 
Embedded Computing (CWCEC) sponsored a from-scratch 
SFF proposal that became WG 75. This latter one is interesting 
because it’s not vendor-specific and has users (like Boeing) and 
vendors (like Mercury and CWCEC) hot-to-trot. Rugged SFFs in 
“shoeboxes” smaller than VPX make sense in so many systems 
like UASs, sensors, satellites, and portable anti-IEDs. 

If VITA creates a successful rugged and affordable solution, 
COM and PC/104 will be history in DoD systems, if only because 
users would be most comfortable with a VME-like supply chain 
and life-cycle management. Insiders predict lots more activity 
with VITA 75 in 2011, perhaps matching the on-target goals that 
brought OpenVPX to an 18-month reality.

As for rugged mezzanines and optical interconnects, the VITA 71 
WG is studying more robust mezzanine-expansion LRUs, while 
Ray himself is trotting out optical backplanes as the next genera-
tion beyond 5 Gbps switched serial fabrics. VITA 66 is a toe in the 
water, looking at adding optical interconnects into VPX.

Survey says …
According to VITA representative Jerry Gipper, the group 
 conducted a statistically relevant survey this year, looking at 
 market awareness of its technologies and asking respondents 
about future technologies. (You can find my comments on the 
survey at www.mil-embedded.com/articles/id/?4809.) The full 

survey results have now been made public, 
and are at http://bit.ly/VPXsurvey. 

In short – VITA concluded that while  market 
awareness is pretty good, there’s room for 
improvement and 2011 will see more out-
reach efforts and the formation of additional 
marketing alliance groups. VME’s 30th 
birthday occurs in 2011 (can you believe 
it?), so expect to see some dusted-off “brand-
ing” efforts next year. Some of these efforts 
will come from at least one new marketing 
alliance for rugged SFFs to supplement the 
existing FMC, VXS, and VPX marketing 
alliances.

In 2010, the VPX Marketing Alliance grew 
to 33 members and boasted more than 
175 products posted to the online product 
directory. The goal is to include more than 
300 new products – not bad for a collection 
of companies that started working together 

as recently as December 2009. For 2011, they plan on releasing at 
least eight technology-related press releases, conducting a series 
of “mini” surveys, and having a strong presence at trade shows 
including RTECC events and MILCOM.

Finally, on the technology side, the survey and market  feedback 
revealed that there’s confusion concerning VPX versus 
OpenVPX. “Which is which?” people wondered. Also, there are 
still too many OpenVPX profiles, watering down the promise of 
interoperability with so many choices available (more than 100 
and counting). Neil Peterson of the VPX Marketing Alliance pro-
poses that three or four can form the most basic interoperability.

VITA’s accomplishments in a mere 12 months are astounding. 
With a robust set of initiatives for 2011 on tap, we can stop look-
ing in the mirror and gaze out the windshield at the events yet to 
come. Happy new year, VITA.

Chris A. Ciufo
cciufo@opensystemsmedia.com

“If VITA creates a 
successful rugged and 

affordable solution, 
COM and PC/104 
will be history in 

DoD systems, if only 
because users would 
be most comfortable 

with a VME-like supply 
chain and life-cycle 

management.”
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Title

By Ray Alderman

The three top opportunities in embedded for 2011
As we enter the second decade of the 21st 
century, it is time to assess what the future 
might hold. As board and system com-
panies seek growth and new design-ins, 
everyone is looking for the most promis-
ing programs and projects to clarify their 
focus on new products and investment. 
Some opportunities for VME or VPX 
will emerge. Additionally, at the macro 
level, there are three major projects that 
can qualify as the top opportunities for 
the new decade. These include the new 
Air Traffic Control System (ATCS), the 
Smart Power Grid (SPG), and the market 
for next-generation Advanced Medical 
Equipment (AME).

Changes with ATCS
We have been flying aircraft around the 
world using the old Instrument Flight 
Rules (IFR) system for many decades. 
Commercial aircraft fly from IFR point 
to IFR point, zigzagging their way across 
the world. Under this old system, pilots 
are responsible for the distance between 
their aircraft and the ground. Air traffic 
controllers are responsible for the 
 distance among the aircraft in the air. As 
aircraft approach an “intersection” where 
these paths come together, the controllers 
must rectify any “conflicts” of planes at 
the same altitude. The new ATCS would 
have computers on the ground and in the 
cockpits that automatically discover these 
conflicts and resolve them without any 
human intervention. Also, aircraft could 
fly directly from the departure field to 
the destination field, using GPS, without 
 zigzagging across the continent. These 
direct routes would save a lot of fuel and 
time for the airlines and make the entire 
system more efficient.

This new ATCS will require hundreds of 
thousands of new computers. One order 
for 250 systems has been issued to tra-
ditional board makers for testing. Plus, 
the Federal Aviation  Administration 
(FAA) has issued a 10-year contract
to a company to test and evaluate the 
new protocols and procedures. General 
 Electric announced a joint venture with 
AVIC (China) to build new avionics for 
 commercial aircraft and lock horns with 
ITT, Rockwell, and  Honeywell. In July, 

GE and AVIC announced they had won 
the contract to supply the avionics for 
 China’s new commercial airplane. While 
this is a great opportunity, I think it is going 
to be similar to watching molasses pour 
out of a bottle on a cold February morn-
ing in Fargo, North Dakota. We could see 
some VPX in the flight-qualified systems 
inside the aircraft, but the ground systems 
will probably be poor-quality commodity 
consumer electronics.

SPG
The power companies and state utility 
commissions have been playing more  
pricing games with their customers than 
the airlines. The EPA, which is collaborat-
ing with environmentalists, has made it 
impossible to construct new power plants 
anywhere. So, the prevailing wisdom is 
to hook all the generating stations, sub-
stations, and power users together on a 
“smart grid” to become more efficient. In 
July, the U.S. federal government issued a 
five-year contract to Virginia Tech to create 
the Smart Grid Information Clearinghouse 
(SGIC). Also in July, a nefarious malware 
virus called “Stuxnet” was discovered in 
some SCADA systems prolifically used 
in the power generation and transmission 
arena. That indicates just how vulnerable 
an SPG is to malfeasance.

A few vendors have some microcontroller 
boards designed in to this new SPG. But 
again, while this looks like a great oppor-
tunity for the industry, when you mix 
the power monopolies and the U.S. fed-
eral government, you are just asking for 
 trouble. The progress of the SPG project 

will make the glacial advancements in the 
new ATCS implementation seem lighten-
ing fast. And, while most of the microcon-
trollers and monitors used in the SPG will 
be commodity consumer-based, there are 
real-time applications here that could use 
VME. Additionally, any systems exposed 
to severe environmental conditions could 
use VME and VPX.

Future of AME
As the world population ages,  tremendous 
demands are being placed on health-
care systems everywhere. Hospitals and 
clinics are seeking every possible way 
to automate diagnostic and treatment 
 procedures. Just look at the medical 
industry as an untapped industrial auto-
mation market. Patients can place their 
arm into an AME machine and get their 
vital signs taken without nurse or  doctor 
involvement. Also, that machine can be 
in a doctor’s office, a hospital room, or 
at home. The data will be transmitted 
to a server holding the patient’s medi-
cal records.  Telemetry is the next great 
frontier in medicine and will spawn the 
demand for millions of machines.

In August, GE announced a joint venture 
with Intel to make and sell  next-generation 
medical equipment for this new market 
opportunity. Of the embedded market 
options described here, this one promises 
to develop more quickly than ATCS or 
SPG. The only thing that could dampen 
AME’s potential is government interven-
tion, which has already occurred with 
the 2010 health-care bill passage. Since 
medical equipment doesn’t constitute a 
real-time, harsh-environment critical sys-
tem, it is difficult to see where VME and 
VPX might be used here. Rather, medical 
equipment is a morass of commodity con-
sumer electronics.

Notice that the top embedded market 
opportunities for 2011 are all affected, 
influenced, controlled, or funded by the 
U.S. federal government. That fact intro-
duces a lot of risk and uncertainty for us. 
So, caveat emptor ...

For more information, contact Ray at 
exec@vita.com.

“...While most of the 
microcontrollers and 
monitors used in the 

SPG will be commodity 
consumer-based, 

there are real-time 
applications here that 

could use VME.”
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VSO ANSI accreditation
Accredited as a Standards Development Organization (SDO) in 
June 1993 by the American National Standards Institute (ANSI), 
the VITA Standards Organization (VSO) meets every two months 
to address vital embedded bus and board industry standards 
issues. Information on ANSI/VITA standards is available on the 
VITA website at www.vita.com.

VSO study and working group activities
Standards within the VSO may be initiated by a study group and 
developed by a working group. A study group requires the spon-
sorship of only one VSO member. A working group requires the 
sponsorship of at least three VITA members. 

VITA 48.5, Mechanical Standard for Electronic 
Plug-in Units Using Air-Flow-Through Cooling
Objective: Establish the design requirements for an 
air-flow-through cooled plug-in unit with a form factor as 
close to 6U as possible while retaining the VITA 46 connector 
layout

Status: The results of the ANSI ballot were submitted to 
ANSI and VITA 48.5 was recognized as an American National 
Standard. Copies of this standard are available from VITA.

VITA 51.2, Physics of Reliability Failure 
Objective: Establish uniform practices, take advantage 
of current developments, and clarify reliability prediction 
expectations using physics of failure methodologies

Status: VITA 51.2 has completed a second working group 
ballot. The working group is reviewing comments and will 
release a new draft shortly.

VITA 60, Alternative Connector for VPX 
Objective: Develop an alternative connector for VPX

Status: VITA 60 has completed a working group ballot. Most 
of the comments have been accepted. Another working group 
ballot will be held shortly.

ANSI/VITA 65, OpenVPX
Objective: To provide a standard for 

commonly used VPX profiles

Status: The OpenVPX working group has adopted a set 
of procedures for revising the document every six months 
as required. Proposed new profiles have completed working 
group ballots, and the results are being reviewed by the 
working group. The goal of the group is to issue revisions to 
ANSI/VITA 65 early in 2011.

VITA 71, New Generation Mezzanine 
Objective: To define a new mezzanine standard for 
embedded modules

Status: The working group has had several meetings. The group 
is exploring requirements.

VITA 75, Rugged Small Form Factor (RSFF) Technical 
Working Group (TWG) 
Objective: To define a Rugged Small Form Factor (RSFF) 
standard that addresses Size, Weight, and Power, Cooling, Cost, 
and Interoperability (SWAP-C2I) and provides maximum value 
to the industry

Status: The working group has had several meetings and has set 
forth a plan to define requirements. 

For more information, e-mail John at techdir@vita.com.

By John Rynearson

VITA 48.5 recognized as an American National 
Standard

Editor’s note: This update is based on the September 2010 
VSO meeting. Additional VSO meetings are scheduled for 

November 2010 and January 2011.

Be sure to check out our online E-cast archives for the 
latest video and audio updates on VITA 41, 46, 48, and 65. 

See ecast.opensystemsmedia.com

PDF – This column and the accompanying table are available at www.vmecritical.com, then click on 

VITA Standards.
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VITA 67 provides the 
first coaxial-backplane 
standard for analog 
and RF I/O
By Robert Normoyle

The embedded computing industry serves 
markets where high-fidelity analog and 
RF signals are typical I/O requirements. 
The VITA 67 coaxial backplane standard  
[Analog/RF Interconnect (Formerly 46.14)] 
was developed in support of I/O of high-
fidelity RF, video, and many other analog 
signals on the VPX (ANSI/VITA 46) back-
plane. Prior to the VITA 67 standard, no 
standard supported these requirements. 

VITA 67 provides MTTR, cooling, 
and signal-fi delity advantages
The advantages of integrating coaxial con-
nectivity on the backplane are significant 
and fall into several technical domains. 
The rear-panel coaxial interface enables 
the quick disconnect and replacement of 
a card, thus meeting crucial Mean-Time-
To-Repair (MTTR) requirements for 
 military systems. Consider a direction-
finding system that has eight or more 
coherent channels and a supporting Local 
Oscillator (LO) distribution mechanism. In 
units with front-panel coaxial interfaces, it 
can take more than an hour to replace a 
broken card because of the need to discon-
nect and reconnect a complex rat’s nest of 
reference and LO cables. With a rear-panel 
coaxial interface, the card can be replaced 
within a minute. Moving connectors from 
the front panel is a must for conduction-
cooling scenarios because front-panel 
I/O is disallowed. Finally, an unforeseen 
advantage discovered of some coaxial 
modules is they significantly improve 
channel-to-channel isolation. 

The suggested connector for the 3U 
VITA 67.1 configuration is available from 
Tyco Electronics, which demonstrated 
much better channel-to-channel isolation 
than front-panel screw-on connectors. 
 Laboratory testing has shown isolation 
among contacts of greater than 125 dB over 
the frequency range of 2 MHz to 40 GHz, 
with typical isolation of better than 140 dB 
during much of the tuning region. In 
 comparison, the typical isolation pro-
vided by screw-on front-panel connectors 
is around 90 dB. 

VITA 67 can be implemented with 
other VPX standards 
The VITA 67 standard can be utilized in 
conjunction with other VPX standards. 
The attributes and benefits of the other 
VPX standards, such as ANSI/VITA 46, 
can coexist with VITA 67. For instance, 

SEPT 
MEETING

Standard 
*Reaffi rmed

Title Status VME and 
CS edition

ANSI/VITA 1.0 *2002 VME64 Standards Released
ANSI/VITA 1.1 *2003 VME64 Extensions Released Aug. 2004
ANSI/VITA 1.3 *2003 9U x 400 mm Format Released
ANSI/VITA 1.5 2eSST Released Feb. 2004
ANSI/VITA 1.6 *2005 Keying for Conduction-cooled VME Released
ANSI/VITA 1.7 Increased Connector Current Level Released
ANSI/VITA 3 *2002 Board Level Live Insertion Released
ANSI/VITA 4.0 *2002 IP Modules Released
ANSI/VITA 4.1 *2003 IP/I/O Mapping to VME64x Released
ANSI/VITA 5.1 *2004 RACEway Interlink Released
VITA 5.2 RACEway++ Withdrawn Aug. 2004
ANSI/VITA 6.0 *2002 SCSA Released
ANSI/VITA 6.1 *2003 SCSA Extensions Released
ANSI/VITA 10 *2002 SKYchannel Packet Bus Released
ANSI/VITA 12 *2002 M-Modules Released
ANSI/VITA 13 Pin Assignments for HIC on VME Withdrawn
ANSI/VITA 17.0 *2004 Front Panel Data Port Released
ANSI/VITA 17.1 Serial Front Panel Data Port Released Feb. 2004
VITA 17.2 Serial Front Panel Data Port (SFPDP) Channel Working Group Dec. 2009
VITA 19.0 BusNet Overview Withdrawn
ANSI/VITA 19.1 BusNet MAC Withdrawn
ANSI/VITA 19.2 BusNet LLC Withdrawn
ANSI/VITA 20 *2005 Conduction-cooled PMC Released Apr. 2005
ANSI/VITA 23 *2004 VME64x Extensions for Physics Released
ANSI/VITA 25 VISION Withdrawn
ANSI/VITA 26 *2003 Myrinet-on-VME Released
ANSI/VITA 29 PC•MIP Released
ANSI/VITA 30.0 *2005 2 mm Connector Practice on Euroboard Released
ANSI/VITA 30.1 2 mm Conduction-cooled Euroboard Released
VITA 30.2 Power Connector Equipment Practice Released Apr. 2007
ANSI/VITA 31.1 GbE on VME64x Backplanes Released Feb. 2004
ANSI/VITA 32 Processor PMC Released Feb. 2004
VITA 34 A Scalable Electromechanical Architecture Working Group Apr. 2004
ANSI/VITA 35 *2005 Pin Assignments for PMC to VME Released
VITA 36 PMC I/O Modules Withdrawn Apr. 2004
ANSI/VITA 38 System Management on VME Released
ANSI/VITA 39 PCI-X Aux. Std. for PMCs and PrPMCs Released Feb. 2004
ANSI/VITA 40 Status Indicator Released Dec. 2009
ANSI/VITA 41.0 VXS: VME Switched Serial Released Oct. 2006
ANSI/VITA 41.1 VXS: Infi niBand Protocol Layer Released Oct. 2006
ANSI/VITA 41.2 VXS: RapidIO Protocol Layer Released Oct. 2006
VITA 41.3 VXS: GbE Working Group Apr. 2006
VITA 41.4 VXS: PCI Express Working Group Apr. 2006
ANSI/VITA 41.6 VXS: 1x GbE Control Channel Layer Released Sept. 2009
VITA 41.7 VXS: Processor Mesh Topology Working Group
VITA 41.8 VXS: 10 GbE Protocol Layer Working Group June 2009
VITA 41.10 VXS: Live Insertion Requirements for VITA 41 Boards Working Group Apr. 2006
VITA 41.11 VXS: Rear Transition Modules Working Group Apr. 2006
VITA 42.0 XMC Released Feb. 2009
ANSI/VITA 42.1 XMC: Parallel RapidIO Released Oct. 2006
ANSI/VITA 42.2 XMC: Serial RapidIO Released Oct. 2006
ANSI/VITA 42.3 XMC: PCI Express Released Oct. 2006
VITA 42.4 HyperTransport Working Group Apr. 2005
ANSI/VITA 42.6 XMC: 10 GbE 4-Lane Protocol Layer Released June 2009
VITA 42.10 XMC: General Purpose I/O Working Group
VITA 42.20 XMC: Dual Fabric I/O Working Group
VITA 43S Hot Swap NextGen Mezzanine Inactive Feb. 2004
VITA 45S Serial VME Canceled Apr. 2004
ANSI/VITA 46.0 VPX: Base Specifi cation Working Group Feb. 2009
ANSI/VITA 46.1 VPX: VMEbus Signal Mapping Working Group Feb. 2008
VITA 46.3 VPX: Serial RapidIO on VPX Fabric Connector Trial Use Standard Summer 2010
VITA 46.4 PCI Express on the VPX Fabric Connector Working Group Fall 2010
VITA 46.5 VPX: HyperTransport Inactive
VITA 46.6 VPX: GbE Working Group Spring 2010
VITA 46.7 10 GbE on VPX Trial Use Standard Summer 2010
VITA 46.9 PMC/XMC/Ethernet Signal Mapping to 3U/6U on VPX User I/O Working Group Fall 2010
ANSI/VITA 46.10 Rear Transition Module for VPX Released Dec. 2009
VITA 46.11 System Management on VPX Working Group Spring 2010
VITA 46.12 Fiber Optic Interconnect See VITA 66 Dec. 2009
VITA 46.14 Mixed Signal VPX See VITA 67 Dec. 2009
VITA 46.20 VPX Switch Slot Defi nition See VITA 65 June 2009
VITA 46.21 Distributed Switching on VPX See VITA 65 June 2009
ANSI/VITA 47 Env., Design and Const., Safety, and Qual. for Plug-in Units Released June 2006
VITA 47r1 Revisions to ANSI/VITA 47 Released Feb. 2008
VITA 47r2 Revisions to ANSI/VITA 47 Working Group Dec. 2009
VITA 48.0 REDI: Ruggedized Enhanced Design Implementation Working Group Fall 2010
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the rich capability of ANSI/VITA 46 serial 
interconnects can be integrated with the 
VITA 67 standard, including GbE, 10 Gb, 
Fibre Channel, InfiniBand, Serial  RapidIO, 
PCI Express, Advanced Switching Inter-
connect, and others. In many implemen-
tations, the VITA 67 standard will not 
impact the maximum serial bandwidth of 
ANSI/VITA 46 fabrics, since the coaxial 
connector position is strategically placed 
to enable the full capability of the defined 
ANSI/VITA 46 dot standards. 

It is anticipated that there will be a variety 
of backplane configurations that include 
VITA 67 definitions, such as all the slots 
being VITA 67 coaxial slots, a combina-
tion of VITA 67 coaxial and ANSI/VITA 46 
slots, or a combination of VITA 67 coaxial, 
VITA 66 optical, and ANSI/VITA 46 slots. 

The end is near
The VITA 67.0 and VITA 67.1 standards 
recently passed their working group 
ballots. Some minor changes are being 
implemented, and it is anticipated that 
VITA 67.0 and 67.1 will be submitted for 
ANSI  balloting by the end of 2010.

Robert Normoyle is a Senior Systems 
Architect at DRS Signal Solutions and 
Chairman of the VITA 67 working 
group. He can be contacted at 
RNormoyle@drs-ds.com. 

Standard 
*Reaffi rmed

Title Status VME and 
CS edition

VITA 48.1 Mechanical Specs for Microcomputers Using Air Cooling Working Group Fall 2010
VITA 48.2 Mechanical Specs for Microcomputers Using Conduction Cooling Working Group Fall 2010
VITA 48.3 Mechanical Specs for Microcomputers Using Liquid Cooling Working Group
VITA 48.5 Mechanical Standard for Electronic Plug-in Units Using AFT Cooling Released Winter 2010
ANSI/VITA 49.0 VITA Radio Transport (VRT) Released May 2009
ANSI/VITA 49.1 VITA Radio Link Layer (VRL) Released May 2009
VITA 50 Best Practices for Electronic Module Cooling Inactive Dec. 2007
ANSI/VITA 51.0 *2008 Reliability Prediction Released Aug. 2008
ANSI/VITA 51.1 *2008 Reliability Prediction: MIL-HDBK-217 Daughter Released
VITA 51.2 Physics of Reliability Failure Working Group Winter 2010
ANSI/VITA 51.3 Qualification and Environmental Stress Screening Released Spring 2010
VITA 52 Lead-free Practices Working Group Oct. 2006
ANSI/VITA 53 Commercial Technology Market Surveillance Released Summer 2010
VITA 54 Embedded Platform Management Architecture (EPMA) Inactive Aug. 2005
VITA 55 Virtual Streaming Protocol Inactive Feb. 2009
VITA 56 Express Mezzanine Card (EMC) Inactive Oct. 2007
ANSI/VITA 57 *2008 FMC: FPGA Mezzanine Card Released Feb. 2009
VITA 57.1 FPGA I/O Mezzanine Pin Assignments Working Group June 2009
ANSI/VITA 58.0 Line Replaceable Integrated Electronics Chassis Released May 2009
VITA 59 RSE: Rugged System-on-Module Express Working Group Dec. 2008
VITA 60 Alternative Connector for VPX Working Group Winter 2010
VITA 61 Alternative Connector for XMC Working Group Dec. 2009
VITA 62 Power Supply Modules Working Group Dec. 2009
VITA 63 KVPX Working Group Feb. 2009
VITA 64 Optimized Footprint for VITA 60 Working Group Feb. 2009
ANSI/VITA 65 OpenVPX Released Winter 2010
VITA 66 Fiber Optic Interconnect (Formerly 46.12) Working Group Spring 2010
VITA 67 Coaxial Interconnect on VPX Working Group Spring 2010
VITA 67.1 Coaxial Interconnect on VPX, 3U, 4 Position SMPM Configuration Working Group Spring 2010
VITA 68 VPX Compliance Channel Working Group Fall 2010
VITA 69 Common Glossary Working Group
VITA 70 Common Standard Template Working Group
VITA 71 New Generation Mezzanine Working Group Winter 2010
VITA 72 Connector Comparision Testing Working Group
VITA 73 Small Form Factor-v73 Working Group Summer 2010
VITA 74 Small Form Factor-v74 Working Group Summer 2010
VITA 75 Rugged Small From Factor (RSFF) Technical Working Group (TWG) Working Group Winter 2010
 For corrections or suggestions, contact Chris Ciufo, VME and Critical Systems magazine, at cciufo@opensystemsmedia.com.
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Putting FPGAs
to Work in Software Radio 
Handbook

Now Available in VPX!

By Vincent Chuffart

Fabric speed and I/O bandwidth: 
Performance for next-generation military systems
In the not-too-distant past, advanced com-
pute-intensive military systems required 
custom hardware and software solutions. 
Because of the tremendous increase in 
embedded computing performance from 
continuing advancements in  processor 
architectures, open standards platforms 
are taking the lead. The evolution of 
 process geometries has also brought 
innovations that continually improve the  
performance-per-watt equation that greatly 
helps designers achieve SWaP require-
ments. Performance per watt has improved 
almost 400 percent since 2003, compar-
ing the Pentium M at 1.6 GHz to today’s 
Intel Core i7 at greater than 3 GHz. But 
designers have been challenged to match 
the I/O bandwidth level required to unleash 
the massive increase in parallel embedded 
computing that is now available. 

Rugged, high-performance computing 
improvements from VPX (VITA 46) – and 
its system-level interoperability progeny 
OpenVPX (VITA 65) – help solve design 
challenges in terms of enclosure, back-
plane, and computer management and 
enhanced programming models. These 
technological advantages are needed by 
a broad range of next-generation, high-
performance embedded military applica-
tions such as UAVs, ground vehicle sensors, 
countermeasure systems, radar systems, 
and hyperspectral imaging. At the heart of 
these improvements are new fabric inter-
connects that enable enhanced levels of 
subsystem application performance.

The need for speed
Designers benefit in the switch from VME 
to VPX and OpenVPX in terms of inter-
connect fabric speed. VME backplane 
communications are limited to 1 GbE 
bandwidth. Access to higher-performance 
technologies including Serial RapidIO, 
10 GbE, and PCI Express is available 
thanks to OpenVPX connector and back-
plane design. These serial high-speed back-
planes allow full bandwidth between each 
board, and point-to-point routing is fixed. 
The interconnect CPU bandwidth offered 
by VPX facilitates adding these new higher-
speed, industry-standard technologies to be 
implemented at the board level.

OpenVPX backplane design saves costs 
and development time as well. Costs 
are reduced as the need for a special-
ized data-transmission mezzanine that 
allows the exchange of data from board 
to board with front-end cables will no 
longer be necessary. Development time 
is shortened because the core chipset now 
delivers high-speed I/O on the backplane 
and doesn’t require specific device driver 
development. For example, PCI Express 
support comes by default with the latest 
generation of Intel bootstrap processors.

Designing high-performance military sys-
tems is more streamlined with standard-
ized OpenVPX interconnects that access 
the latest high-speed technologies. Acces-
sible bandwidth at more than 3 Gbps helps 
designers build a more balanced system. 
Plus, serial full-mesh backplane intercon-
nects permit full bandwidth between each 
board with fixed point-to-point routing. 

In addition, fabric protocol compatibility 
is no longer an issue. With VPX-based 
boards, the backplane technology, the 
signal allocation, and voltage on the back-
plane are the same regardless of the final 
choice of fabric technology. This gives 
designers greater flexibility to add differ-
ent types of I/O directly into the fabric.

Preconfi gured backplanes 
support higher bandwidth
OpenVPX standards define preconfigured 
payload backplanes in an effort to accom-
modate higher-bandwidth needs. 3U and 
6U form factor OpenVPX backplanes 
are available in lengths between 1 and 21 
slots. Designers have two types of back-
plane families from which to choose:

1.  Centralized – defines separate 
payload and switch management 
slots so the system can be fitted with 
a switch board. Switch boards can 
be either data-plane switches that 
support 10 GbE, Serial RapidIO, 
or PCI Express, or control plane 
switches that support 1 GbE.

2.  Distributed – defines a direct con-
nector backplane for smaller system 
implementations. The length between 

slots is prearranged, allowing for a 
more compact system design. 

Putting OpenVPX backplanes to 
work
Allowing next-generation radar applica-
tions to see farther and implement new 
algorithms to extract useful information 
from the clutter requires the ability to 
process an immense amount of data. This 
puts a ten-fold increase on the demand 
to the backplane compared to radar sys-
tems deployed today. An example of an 
optimal OpenVPX interconnects solution 
for radar systems is a new 6U VPX-based 
blade. VPX blades are now available with 
two independently implemented process-
ing nodes that are linked to a powerful 
Ethernet and PCIe infrastructure. Embed-
ding two dual-core, high-performance 
embedded processors provides a viable 
solution for applications where the power 
envelope and dissipation constraints at 
extreme temperatures still prohibit the use 
of quad-core silicon. High-performance 
VPX blades are ideal building blocks 
that support 10 GbE for intensive parallel 
computing workloads frequently required 
for radar systems, and can be deployed as 
a full mesh or switched network. 

Meeting today’s design 
requirements
The value of OpenVPX interconnects to 
military systems designers is that they 
leverage a powerful backplane infrastruc-
ture to develop high-performance appli-
cations that use standard technologies 
such as Linux or RTOS on well-known 
x86 architectures that ensure future scal-
ability. The I/O bandwidth supplied by 
two independent Single Board Computers 
(SBCs) in a single 3U or 6U VPX slot 
gives the performance needed for com-
pute-intensive military applications such 
as radar, sonar, and other rugged systems. 
And, as newer standards are needed or 
defined, OpenVPX has the built-in flex-
ibility to evolve and include new fabric, 
connector, and system technologies.

Vincent Chuffart, product marketing 
manager at Kontron, can be contacted at 
vincent.chuffart@kontron.com.
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Stroke of Genius
Now Shipping the NEW Cobalt 
Series of Virtex-6 Modules!

With extensive resources and new enhancements 
in DSP engines, block RAM, logic and clocking 
technology, the Virtex-6 family represents the 
industry’s most advanced FPGAs.

Call 201-818-5900 or go to 
www.pentek.com/go/vmecobalt 
for your FREE Putting FPGAs
to Work in Software Radio 
Handbook, technical data-
sheets and price quotations.

Pentek, Inc., One Park Way, Upper Saddle River, NJ 07458 Phone: 201.818.5900 Fax: 201.818.5904 e-mail:info@pentek.com www.pentek.com
Worldwide Distribution & Support, Copyright © 2010, Pentek, Inc. Pentek, Cobalt and GateFlow are trademarks of Pentek, Inc.

Other trademarks are properties of their respective owners. 

COTS & Rugged
Versions

Now Available in VPX!

• A/Ds with sampling ranges from 10 MHz 
to 1 GHz

• 800 MHz D/As, DUCs & Multiband DDCs
• Dedicated memory for each I/O stream
• Intelligent chaining DMA engines
• Secondary serial gigabit interface
• Multichannel, multiboard synchronization
• ReadyFlow® Board Support Libraries
• GateFlow® FPGA Design Kit & Installed IP
• VPX, XMC, PCI, PCIe, cPCI, VME/VXS, 

rugged XMC

Unleash your inner genius with Pentek’s new 
CobaltTM Virtex-6 XMC modules. Built to optimize 
high-performance, wideband, communications, 
SIGINT, radar, beamforming and telemetry 
applications, the high-speed modules include:



Hardware Considerations on mechanical design

The recently ratified ANSI/VITA 65 (OpenVPX) standard includes recommended profiles for development chassis 
including key areas such as power supply outputs and chassis cooling. Together with a variety of standard OpenVPX 
backplane profiles, this enables chassis vendors to offer standard development chassis that better match the needs of 
subsystem developers. Bob explores the criteria for development chassis selection and OpenVPX-compliant cooling, 
power profiles, and backplanes. Serial fabric protocols and OpenVPX chassis deployment are also examined.

ANSI/VITA 65 – The ins and outs of  
OpenVPX chassis selection
By Bob Sullivan

The ANSI/VITA 65 (OpenVPX) standard 
began early in 2009 in the OpenVPX 
Industry Working Group, and forms a 
system-level framework for VITA 46/
VPX interoperability. OpenVPX is very 
flexible, providing high performance for 
a variety of different applications. Differ-
ent types of applications tend to utilize 
different system architectures, requiring 
different backplane connectivity. 

A key area of discussion is how to integrate 
a system with interoperable modules. 
OpenVPX Profiles provide structure for 
this process. Weighing in at more than 
400 pages, the new OpenVPX standard can 
be a bit daunting though. ANSI/VITA 65’s 
total of fifteen 6U backplane profiles, four-
teen 6U module profiles, thirteen 3U back-
plane profiles, and twenty-two 3U module 
profiles seems like a lot of alternatives 
from which system integrators can make 
choices. The good news is that it’s not as 
complex a task as it first appears to be. 

The following discussion will provide 
hands-on guidance for navigating the new 
standard, selecting appropriate backplane 
profiles, and matching up compatible 
modules and backplanes, all in an effort 
to ensure proper chassis selection. Spe-
cifically, we will look at: 

Criteria for development chassis  ■
selection and OpenVPX-compliant 
cooling
OpenVPX compatibility between  ■
power profiles and backplane and 
development chassis
Serial fabric protocols and OpenVPX  ■
chassis deployment

An overview: Development 
chassis selection
OpenVPX provides a number of recom-
mended profiles for development  chassis 

selection. This covers the basics such as 
slot count, module type, module size, 
cooling, and power. OpenVPX targets 
power and cooling to handle 75 W per slot 
in 3U, and 150 W per slot in 6U.

Key decisions include:

Cooling methods ■
5 V-centric power allocation profile  ■
versus 12 V-centric power allocation 
profile
Backplane profile ■
Fabric protocols and baud rates ■
Chassis style ■

Let’s look at these decisions vital to 
development chassis selection – and how 
to best solve their associated challenges.

OpenVPX-compliant cooling
An important chassis selection criterion 
is cooling. The power dissipation of VPX-
based modules is often much higher than 
traditional VME- or CompactPCI-based 
modules, which usually top out at around 
100 W; most VME or CompactPCI  mod-
ules are <40 W. Until now, there was no 
standardization of the power or the cooling 
of a development chassis. ANSI/VITA 65 
has changed that, providing for the first 
time specific criteria for development  
chassis power and cooling; this is generally 
2x to 4x the power and cooling that typical 
COTS VME or CompactPCI development 
chassis can provide. 

The ANSI/VITA 65 OpenVPX standard 
requires 18 CFM per slot at 0.24 in H2O at 
5 kft for air-cooled development chassis. 
This is an extremely high level of cooling, 
so very few existing chassis are capable of 
delivering this cooling. This is intended to 
handle the vast majority of modules that 
exist today, so it may be overkill for some 
low-power VPX applications; for  example, 

Intel Atom-based SBC modules typically 
dissipate <15 W, whereas DSP-oriented 
multiprocessor and FPGA modules are 
often in the 100 W to 150 W range.

Power profiles to suit the 
application
Another important chassis selection 
criterion is the power profile, as men-
tioned earlier. OpenVPX recommends 
5  V-centric and 12 V-centric power 
profiles that should handle most applica-
tions. Selecting one or the other depends 
on the power usage of the specific pay-
load modules that will be installed. 
Applications with a mix of payload with 
5 V-centric and 12 V-centric power 
profiles may require a modified develop-
ment chassis power supply configuration, 
but this is a simple modification. The 
appropriate power profile depends on 
the sum of the selected payload modules’ 
power requirements. 

“ANSI/VITA 65’s total 

of fifteen 6U backplane 

profiles, fourteen 

6U module profiles, 

thirteen 3U backplane 

profiles, and twenty-two  

3U module profiles 

seems like a lot of 

alternatives from which 

system integrators can 

make choices.“
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The backplane: 
A pivotal consideration 
Selecting an appropriate backplane pro-
file is a key decision factor; the backplane 
topology needs to support the  application 
requirements as well as providing com-
patibility with the selected payload 
module profiles. Backplane profiles are 
intended for specific types of  applications, 
for example:

Master-slave Control Applications –  ■
Profiles minimize size and cost.
High-performance Multiprocessing  ■
Applications – Profiles maximize 
Data Throughput.
Daisy Chain and Mesh Topologies –  ■
Profiles maximize efficiency for small 
slot counts (typically 5 slots or less).
Central Switch Topologies – Profiles  ■
provide higher performance for large 
slot counts (typically >5 slots).

Figure 1 depicts the differences between 
a backplane profile intended for multi-
processing applications versus a backplane 
profile intended for control applications. 
The difference in complexity is evident, 
as is the 2-slot overhead for the complex 
switch slots in the multiprocessing profile. 
The profile on the left supports multiple 
planes (data, control, and expansion), 
with equal latency performance through 
the central switches; this provides a lot 
of connectivity bandwidth for multi-
processing. The profile on the right is 
typical for control applications with 
an SBC controlling several peripherals 
through a single data plane (typically 
PCIe); this provides a simpler, lower-cost 
alternative for  control applications.

Matching up fabric protocols 
and baud rates 
Serial fabrics such as Serial RapidIO, 
PCI Express, and Ethernet all have several 
different possible data rates. It is neces-
sary to match the module fabric protocols 
for each serial plane in the backplane, 
and to match the module and backplane 
baud rates for each serial plane in the 
backplane.

More than one module profile may be 
compatible with a particular slot on a 
particular backplane profile. VITA 65 
lists a single slot profile <=> single 
module profile, but there may be some 
other module profiles that are com-
patible. Compatibility depends on the 
connector pins and signals connected 
in the specific backplane profile. Addi-
tional module profiles may be compatible. 
All of the signals connected on the 
backplane must match up with defined 
signals of the same type on the  modules; 
they may have additional defined  signals 
not connected on the backplane, but 
that’s OK to ensure compatibility of the 
module and the slot. For example, the 
module profile may have control plane 
and/or expansion plane signals defined 
that are not connected in the backplane 
profile; the module can be used in this 
slot as long as the application doesn’t 
need to have these additional signals 
connected in the backplane. Fabric 
protocols and baud rates for modules at 
both ends of backplane profile connec-
tions must match up as well. To make 
this  easier, all the compatible module 
profiles for available standard OpenVPX 
backplanes have been identified. 

For example, OpenVPX backplane profile 
BKP6-DIS05-11.2.16-n lists OpenVPX 
peripheral module profile MOD6-PER-
4F-12.3.1 as the compatible module 
profile. OpenVPX payload module pro-
file MOD6-PAY-4F1Q2U2T-12.2.1-x is 
also compatible with OpenVPX back-
plane profile BKP6-DIS05-11.2.16-n. 
OpenVPX payload module profile 
MOD6-PAY-4F1Q2U2T-12.2.1-x also 
has defined Control Plane and  Expansion 
Plane pinout, but these are not used 
in the OpenVPX backplane profile 
BKP6-DIS05-11.2.16-n, so they would 
be available for rear I/O. 

Figure 1 | Backplane profi les for multiprocessing versus control

WaveThermWaveTherm
www.wavetherm.com

OpenCOTS TM

Quick Turn Fabrication
Custom Heat Frames
Mechanical Design
Thermal Analysis
Chassis Design

VPX Development kit

SolidWedge
Card Retainer

TM

VME and Critical Systems / Winter 2010    15



Hardware Considerations on mechanical design

Moving OpenVPX out to 
deployment in chassis-compatible 
style
The OpenVPX standard does not 
ex plicitly address deployed system con-
figurations, but the module profiles and 
backplane profiles can be readily lever-
aged for deployed applications in regard 
to chassis compatibility. Standard or 
modified OpenVPX profiles can now be 
used in many deployed applications.

Vendors such as Curtiss-Wright  pro-
vide OpenVPX-compliant development 
chassis and backplanes supporting most 

OpenVPX module profiles. Accord -
ingly, Figure 2 shows an example of 
OpenVPX moving into deployment 
applications: a forced-air, conduction 
ATR solution for an airborne signal-
processing application based on COTS 
VME and OpenVPX modules. Although 
the backplane is custom, it is based on 
standard OpenVPX slot profiles. This 
1,400 W chassis has a 16-slot hybrid 6U 
VME64x/OpenVPX backplane and high-
performance military fans for operation 
at 50,000 feet. At 1,400 W, the power 
level is very high compared to traditional 
VME or CompactPCI applications, and 

this will be the case for many OpenVPX 
applications.

OpenVPX provides answers
The ANSI/VITA 65 OpenVPX standard 
provides a framework for VPX system-
level interoperability. This was the key 
goal of the OpenVPX effort, and it is 
working. Interoperability starts in the 
development lab, where choosing an 
appropriate OpenVPX development 
chassis is imperative. The good news is 
that OpenVPX defines standard develop-
ment chassis profiles, module profiles, 
and backplane profiles that can be used to 
perform initial development. 

The standard OpenVPX profiles can also 
be used as a starting point to address 
deployed system configurations and 
deployed chassis, and the standard mod-
ule profiles and backplane profiles can be 
readily leveraged for deployed applica-
tions. This is already happening.    CS

Bob Sullivan is CTO, 
Hybricon products,  
at Curtiss-Wright 
Controls Electronic 
Systems. He is  
responsible for 
keeping abreast of 
industry technology 

trends, setting technical direction for 
the engineered packaging product 
line, and defining technical approach-
es and solutions to solve challenging 
problems for key customers. Active on 
both VITA/VSO and PICMG technical  
standards committees, Bob was a 
section chair/editor of the OpenVPX 
specification. He can be contacted 
at bsullivan@curtisswright.com.

Curtiss-Wright Controls  
Electronic Systems 

978-772-5422 
www.cwcelectronicsystems.com

Figure 2 | OpenVPX forced-air, conduction ATR 
solution – airborne application
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Although commonly confused, “safe” and “reliable” are not synonymous in mission-critical applications, as designers often 
need embedded systems to function at different levels of “safe” while remaining consistently reliable.

Upgraded approaches for “safe” and “reliable” 
COTS designs
By Barbara Schmitz

Technology buyers and users are so 
ingrained with the concept of “safe and 
reliable” operation that it is easy to  per-
ceive those terms as being interchange-
able. But while some  safety-critical 
or mission-critical applications – such 
as avionics or rail transit – do need to  
perform under extreme temperature, 
shock, vibration, or exposure to dust 
and moisture, it is important to design 
and evaluate system safety and reli-
ability independently. Fortunately, 
evolving COTS hardware and software 
architectures and design strategies are 
making it easier for systems develop-
ers to  incorporate both “safe” and “reli-
able” performance into their embedded  
computing systems.

Defining safety terms 
and requirements
When it comes to evaluating equipment 
safety, not all failures are equal. A “safe” 
system is one with a determined error 
behavior that can be accommodated in the 
application without a negative result.

The two basic modes of error behavior are 
fail-safe and fail-operational. A fail-safe 
application in a medical or an industrial-
process environment is significantly dif-
ferent from the fail-operational demands 
of an avionics or nuclear power applica-
tion. For example, in certain industrial or 
medical systems where human  supervision 
is available to respond to problems, it 
is acceptable for systems to be designed 
as “fail-safe” (i.e. eliminate danger by 
shutting down when they fail). 

But in applications where immediate 
shut-down is unacceptable – such as 
nuclear control systems or aircraft flight 
control – systems must be fault-tolerant or 
“fail-operational” (i.e. continue to func-
tion even if specific components fail). 

Each industry has its own major safety 
standards relating to the specific require-
ments of its applications. These include 

DO-178B and DO-254 for airborne 
systems, the EN50126/50128/50129 
standards for railway applications, and 
IEC 61508 for industrial applications. 
The IEC standard even specif  
Safety Integrity Level (SIL) ratings for 
systems operating in low-demand mode 
versus those operating in high-demand 
or continuous mode, and also has off-
shoot standards relating to sector-specific 
industrial applications.

Different standards and terminology exist 
to define the reliability of components 
and systems. For example, the semicon-
ductor vendor typically deals in Failures 
In Time (FIT), while equipment manufac-
turers use the term Mean Time Between 
Failure. However, whichever terminol-
ogy is used, it is important to calculate 
the cumulative effect of each individual 
component’s rate of failure in order to 
arrive at a reliability rating for the overall 
system (Figure 1). 

Designing for safety-critical 
applications
Complex safety-critical architectures 
involve not only the hardware and soft-
ware, but also the whole development 
process and even the tools used. On 
top of that, system designers are con-
stantly pressured to achieve an optimum 
balance among the competing demands 
of cost, space/weight constraints, power 
consumption, system compatibility, and 
life cycle. 

Fortunately, as COTS hardware con-
tinues to evolve for embedded system 
applications, new solutions are being 
developed to address ever higher levels 
of performance – for safety in mission-
critical/life-critical applications as well 
as for reliability in hostile/harsh operat-
ing environments. These include efficient 
SBCs with integrated triple-redundant 
processing and extensive Built-In Test 
Equipment (BITE) features. 

Figure 1 | The overall safety of a particular design must take into account both safe faults and dangerous 
faults. COTS equipment with redundant components and ECC facilitates safe and reliable designs.
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Safety-critical SBC case study
A 6U VMEbus SBC can be designed with 
multiple hardware and software features 
to provide triple-redundant functionality 
to minimize opportunities for common-
cause errors. This includes using 3x redun-
dant PowerPC processors, 3x redundant 
512 MB DDR RAM, and 3x redundant 
Power Supply Units (PSUs) on a single 
board, for example. Such an SBC can also 
use an FPGA design to manage the redun-
dant processors and memory in a way that 
can take advantage of software designed for 
a single CPU board, thereby minimizing  
development time, effort, and cost. 

A 2-out-of-3 majority-rule voting  regimen 
can be implemented via the FPGA, so that 
if one processor/memory/power-supply 
channel experiences a fault, the system 
follows the result of the remaining two 
processor channels in agreement. The 
board’s three processors could feature 
clock speeds up to 900 MHz in lock-step 
mode with software assisted resynchro-
nization; this assures that each CPU per-
forms the same function at the same time. 
The triple-redundant memory would 
automatically correct hardware faults and 
Single Event Upsets (SEUs) caused by 
cosmic radiation. 

Basing the SBC on FPGA technology  
would also deliver the flexibility to  
manage I/O functions for an RS-232 
interface and other I/O such as UARTs, 
an I2C bus, and PMC slots, without 
altering the board’s layout. These fea-
tures would enhance long-term avail-
ability, support extended-temperature 
operation, and provide redundant flash  
memory with ECC to compensate for 
SEUs such as those experienced in 
 avionics  applications. Integrated BITE 
features could add  further value for 
 monitoring operation and detecting 
latency errors before they lead to a system 
error. One board that provides these reli-
ability capabilities is the A602  PowerPC 
SBC from MEN Mikro Elektronik  
(Figure 2).

Expanding ruggedization 
strategies for long-term reliability
While there are proven techniques to 
 mitigate environmental concerns, it is 
usually better to take a proactive approach 
that minimizes problems through the 
 initial design. Thermal performance in 
addition to shock and vibration are para-
mount considerations.

Thermal performance 
To reduce the need for add-on thermal 
management strategies, a developer 
might first look for low-power hardware 
that can minimize heat generation and the 
need for remedial thermal designs. For 
high-performance applications, this can 
mean using multicore processors with 
large caches. 

Multicore processors can provide excel-
lent performance without the high clock 
speed and high power consumption 
normally required to achieve compa-
rable performance in a single-core CPU. 
Large caches further enhance efficiency 
by keeping frequently used data in low-
latency memory. The net result is less 
heat and greater performance per watt 

Figure 2 | MEN Mikro Elektronik’s A602  
PowerPC-based 6U VME SBC
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plus longer battery life, especially useful 
in mobile applications.

Where cooling is needed, convection cool-
ing – guiding airflow along the surface to 
be cooled – is often the easiest method. 
While mechanical setup can be simple, 
cooling fans do have a limited lifetime 
– even fans with claims of over 100,000 
hours of MTBF. And the constant flow of 
air can introduce dust and moisture into a 
system, although conformal coatings can 
be used in those instances to improve the 
degree of component protection. 

By contrast, sealed conduction-cooled 
designs provide greater flexibility than 
convection, particularly for extreme con-
ditions up to +85 °C. Conduction cooling 
uses direct thermal contact to draw heat 
from the active electronics to the outer 
wall of the enclosure, turning the entire 
enclosure into a heat radiator. Suitable 
measures must be taken to maximize 
efficient thermal transfer between the 
electronic component being cooled and 
the enclosure wall. 

The most practical cooling method 
depends on the unique operating require-
ments of the application. That is why it 
makes sense to work with a vendor who 
understands the application and is able 
to qualify systems to the  appropriate 
standards. An experienced vendor can 
also provide features beyond basic 
cooling, such as board management 
controllers with integrated watchdogs 
that can supervise the processor and board 
to deliver added thermal protection. 

Shock and vibration
In designs subjected to jarring effects 
resulting from the environmental  rigors 
found in mobile, railway, and  avionics 
applications, specifying boards with 
soldered components can provide a 
higher degree of reliability according to 
the applicable DIN, EN, or IEC industry 
standards. Another contributing factor to 
robust shock and vibration performance 
is the selection of connector designs with 
good mechanical stability. And on top 
of those precautionary designs, using 
rigorous tri-axial vibration testing com-
bining rapid high- and low-temperature 
changes with repetitive shock and vibra-
tion  simultaneously in all three axes pro-
vides a higher degree of confidence than 
standard xyz-axis vibration testing that 
only  evaluates one axis at a time. This last 
factor is common in Highly Accelerated 
Life Test (HALT) and Highly Accelerated 
Stress Screening (HASS) testing. 

The final analysis:  
Leverage suppliers for  
added value
Beyond the previously mentioned design 
and evaluation criteria, there are advan-
tages to teaming up with experienced 
suppliers working under certified lab con-
ditions. Those with in-house  capabilities 
for environmental, EMC, and high-
voltage testing can provide preliminary 
qualification of safe or rugged designs. 
These include extreme temperature and 
humidity testing as well as standard EMC 
tests including ESD, burst, and radio 
disturbance. Suppliers with HALT and 
HASS capabilities can also help identify 
potential weaknesses in electronic and 
mechanical designs.

It is also advantageous to work with a 
supplier who can monitor the manu-
facturing process through Automatic 
Optical Inspection (AOI) and provide 
3D inspection during component place-
ment and solder-process monitoring 
to prevent components from being 
overheated, in addition to automatic 
100 percent function testing at the 
end of the process. Traceability of all 
components from incoming goods 
through dispatch of the finished  product 
is another desirable trait, since parts 
traceability can help pinpoint solutions 
if problems do occur in the field. This is 
a must for railway, avionics, automotive, 
and medical applications. Finally, 
vendors with obsolescence management 
programs can also help ensure  continuity 
of supply to keep a safe and reliable 
design viable for a long and productive 
system life cycle.    CS
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VME: To begin, what does your division of Lockheed Martin do? 

SIBRAVA: I’ll start at the top of Lockheed Martin and move 
down. Lockheed Martin consists of four business segments: Space 
Systems; Information Systems and Global Services;  Aeronautics; 
and Electronic Systems. The division I support from a Business 
Development perspective fits into Electronic Systems. As a busi-
ness unit within Electronic Systems, we just changed our name 
to Mission Systems and Sensors [formerly Maritime Systems and 
Sensors]. So within Mission Systems and Sensors is a business 
unit called Ship and Aviation Systems. And our Lockheed  Martin 
Electronics Product Line reports to Ship and Aviation Systems. 
Lockheed Martin Electronics  Product Line is a provider of 
 electronics subsystems to the DoD and other customer bases.

VME: I was surprised to hear from our assistant managing 
editor Sharon Hess that Lockheed Martin was a cosponsor 
and attendee at a Green Hills seminar. Why were you there?

SIBRAVA: We have a great relationship with Green Hills 
 Software as well as other RTOS providers. From my perspec-
tive, when a company is trying to get a DO-178B Level A RTOS 
certification or anything with MILS assurance requirements, 
Green Hills Software is a great company to work with. Another 
cosponsor at the seminar was ALT Software, Inc., with whom 
we have formed a partnership. They support many types of 
graphics processor units and are working with AMD to provide 
OpenGL driver software for the AMD E4690 graphics proces-
sor chip. ALT also supports customers’ safety certifications for  
DO-178B. Other seminar cosponsors were [testing and EOL 
management company] Channel One International in addition 
to Esterel Technologies, which provides a model-based tool for 
generating safety-certifiable software for applications.

VME: I understand why you would partner with ALT Software 
and why you chose Green Hills’ INTEGRITY-178B, but why 
would you be present at an open COTS forum?

SIBRAVA: Because within Lockheed Martin’s Electronics 
 Product Line [EPL], we have a variety of products we intend to 

offer as COTS. We were there to showcase our COTS hardware 
technology. 

VME: Then I’m going to give you my traditional litmus test 
for DoD primes that say they have COTS products they want to 
sell in the open market: If Boeing called up and said, “I want 
to buy one,” would you sell it to them?

SIBRAVA: Well, absolutely. In fact, we already do significant 
business with Boeing and other primes. We provide hardware 
subsystems with a bundled package of RTOS support, device 
drivers, and other software for the B-1B and the B-52. We also 
supply Northrop Grumman the B-2 integrated processor unit 
that’s based around Fibre Channel optical network technology. 

VME: But if one of your fiercest competitors called 
you, especially on a program where you knew you were 
competing against them, would you still sell a COTS product 
to that company?

SIBRAVA: There are going to be instances when a Lockheed 
Martin team is competing against another prime, and there will 
be instances when we strategically as a corporation choose not 
to sell to that company, but there will also be instances when we 
choose to be merchant suppliers.

VME: Just to clarify, when you say “EPL” (your Electronics 
Product Line), does that uniquely define the COTS products 
that we’re talking about? 

SIBRAVA: No, it refers to all our products.

VME: How would you narrow this down when we’re 
talking about true COTS products within your Electronics 
Product Line?

SIBRAVA: Primarily throughout our history we’ve been a box 
provider, and within that box are our power supplies, our proces-
sors, our graphics processors, and our I/O modules. So, of course, 
the box isn’t necessarily COTS, but many of the components that 

Board or bored? Lockheed Martin gets into 
the COTS hardware biz
Interview with Jared Sibrava, Business Development,  
Lockheed Martin Co.

Editor’s note: I have to give Lockheed Martin (LMCO) credit for their unconventional approach regarding COTS boards. 
My colleague, assistant managing editor Sharon Hess, attended a recent Green Hills seminar and was surprised to find 
LMCO presenting their full line of COTS boards and mezzanines, offering them up for sale to the “general public.” And it 
turns out they’re serious about selling COTS hardware, all right. But they get a “fail” on my tried-and-true litmus test. That 
is: They neither have all the marketing collateral (such as datasheets) available that you’d find from any other COTS board 
vendor, nor will they always sell to a competitor. 

Still, LMCO is highly credible and capable even though the genesis of their products comes from the former IBM Owego 
facility – a group so previously famous for anti-COTS and anti-NDI that I think they coined the expression “NIH.” At least, 
that was my experience. Let’s watch them closely to see if they stay in the COTS hardware biz and keep it refreshed like 
you’d find from, say, GE or Curtiss-Wright. – Chris A. Ciufo, Editor
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 forward, one of our thrusts is to make these modules available. 

VME: What does the typical customer engagement look like 
for one of these off-the-shelf products?

SIBRAVA: I’ll give you one example for our AMD E4690 
 products. We have an XMC and a PMC plus our core products: 
a VPX board and a VME board. And we’re working with ALT to 
offer those products to their customers both internationally and 
domestically. ALT identifies needs and requirements,  saying, 
“This customer would like to replace their current XMC that’s 
based on the AMD M9000 or the AMD M54 with the latest 
E4690.” Then we work together to provide this customer with a 
bundled package of our hardware and ALT’s software to provide 
a solution to the customer. So these customers either would like 
to buy modules or license a design and produce it themselves in 
their own factories. Many times, international customers desire 
to do some or all manufacturing internationally, so we have been 
working with ALT to support these customers in this way. From 
a COTS perspective, we have customers who are purchasing our 
graphics cards off-the-shelf at the module-to-module level. 

VME: Are your datasheets for these four products you 
mentioned available, freely downloadable off the Internet?

SIBRAVA: They’re not yet, no. Lockheed Martin primarily 
advertises for our large platforms – the F-22s and the F-16s, for 
example. They’re not as much into advertising smaller products 
like this, although we can. So we then have our [E4690] graphics 
products available on ALT’s website so their customers can see 
what ALT is bringing to the table from a hardware perspective 
as well. We will have a Web presence in the coming months and 
years. And we are also going to provide a [Freescale PowerPC] 
7448 microprocessor as well as a multicore microprocessor into 
our COTS product offerings.

VME: What constitutes the good, the bad, and the ugly 
of COTS? 

SIBRAVA: The good: cost avoidance with COTS. Products are 
always becoming available. COTS providers tech insert, they 
always have the next, latest, and greatest technologies available 
to their customers. And it’s also good that if and when they obtain 
a substantial material base, they can have a competitive recurring 
and nonrecurring cost. 

As for the bad and sometimes the ugly, COTS presents a few 
main issues. First, when customers begin integrating multiple 
COTS components from multiple vendors, integration of a sub-
system in a system can become a challenging task. We, as COTS 
providers, all try to use [open] standards for power and interfaces, 
for example, but what happens when power requirements are a 
little off from an aircraft power perspective? What happens when 
interfaces don’t work right together? What happens when COTS 
components pass environmental testing all by themselves, but 
when they’re joined with their other mating COTS products, they 
fail an environmental test? These integration issues can drive cost 
and schedule into subsystem integration.

VME: So how do you deal with component obsolescence?

SIBRAVA: As an example, when an F-16 is going to be  sustained 
for 20 years, there’s not always going to be a tech insert on every 
system. So we have to stick to our philosophy of keeping com-
ponents and cards and systems available – and working with 
that customer to make sure that the components and system will 
be available if they need repairs or if they want to build more 
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of them. Also, Lockheed Martin doesn’t always buy a 20-year 
source of material, but if there’s a chance for customers to make 
a lifetime buy, we let them know. 

VME: How does this obsolescence issue and life cycle apply to 
non-Lockheed-created COTS software?

SIBRAVA: That goes back to our modular software approach. 
We develop have our own board support packages and device 
drivers. So the goal when we deal with this is to make the adjust-
ments on the BSP that connects the operating systems to the hard-
ware so that software from Green Hills, ALT, and others doesn’t 
know the difference. 

VME: Talk about security, assurance, and safety critical. 
They don’t all mean the same thing. 

SIBRAVA: Let’s start with safety. As we’ve proven in the past, 
we’re capable of supporting customers through DO-178B and 
DO-254 safety certifications. From an information assurance 
security perspective, we were able to achieve the NSA’s SKPP 
[Separation Kernel Protection Profile] certification on the B-2 
integrated processor unit with Green Hills Software. From a secu-
rity perspective with processing, we have a very unique expertise 
and capability with these requirements.

VME: Wrapping up, what are today’s hot technologies, and 
what are tomorrow’s hot technologies?

SIBRAVA: Today, single-core processors are the norm,  Ethernet 
and Fibre Channel network interfaces, and these are primarily 
PowerPC based, though in this year and the next, Lockheed 
 Martin is developing and will have products coming to market 
using some of the newest Intel components including the Sandy 
Bridge [microarchitecture]. We’re seeing some fiber optics 
today and expect this to become the norm for tomorrow. From 
a graphics perspective, the AMD M9000 chip, the AMD M54 
graphics chip, the G73 from NVIDIA, and a variety of other 
components are popular. In the coming months and years, cus-
tomers will take full advantage of the new AMD E4690 graphics 
 processor  component to yield an increase in performance. Think-
ing of “tomorrow”: The market will demand lighter, smaller, less 
expense, less space, and less power from COTS and  subsystem 
providers. To complement this, we see multicore processing  
moving to center stage in embedded avionics.    CS

Jared W. Sibrava, a business development professional, is 
responsible for business growth and customer management 
for Lockheed Martin’s Electronics Product Line. He holds 
a Master of Engineering degree in Free Space Laser and 
Fiber Optic Communications and Electrical Engineering. 
He can be contacted at jared.sibrava@lmco.com.

Lockheed Martin Co. 
607-239-3713 

www.lmco.com
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VPX Solutions: X-ES Is The VPXpert

Extreme Engineering Solutions (X-ES) has the broadest range of proven VPX
solutions available for rugged COTS applications.  From systems to single board
computers, switches, storage, graphics, and I/O, look to X-ES for industry
leading VPX support.

VPX systems are revolutionizing rugged COTS applications and delivering
extreme performance in extreme environments. As a proven supplier of rugged
VPX components and systems, X-ES has the hardware, software, and experience
to deliver VPX to your most demanding applications and custom COTS solutions.

Come discover why X-ES is the VPXpert. Call or visit our website today.



Technology Get the picture? Graphics and video tech

Harnessing the promise of 3D data in real-time 
critical applications
By Mark Snyder

3D data is increasingly becoming a key component of real-time systems. Applications for visualization and situational 
awareness are obvious, but such data is also used for a host of tasks that requires 3D data and algorithms without the 
need for 3D graphics rendering. Such tasks include sensor fusion, autonomous navigation, surveillance, and roadside threat 
detection, for example. This discussion explores the value of adopting an “application engine” approach to embedded 
3D data processing as a method of providing a standardized set of 3D capabilities, data, and algorithms that can be used 
to efficiently manage, search, and process 3D data across a variety of embedded applications. This engine would leverage 
technologies such as GPU computing, data compression, and remote data access to offer a technology platform for  
3D-rich applications in real-time critical systems. Real-world contexts are presented, including both visualization and 
nonvisualization applications. 

The revolution in 3D computing during 
the past decade has been remarkable. 
3D-enabled computing environments 
offer powerful new tools that simplify 
the ways in which highly complex data 
can be presented to users. These systems 
also simplify the ways in which users can 
interact with such data to more  rapidly and 
safely execute complex tasks in  critical 
environments. Revolutions in the user 
interface, powered by new device types 
and advances in embedded 3D graphics, 
are transforming the way we work, inter-
act, navigate, and understand the world 
around us. 

In consumer mobile devices such as GPS 
navigation systems and tablet computers, 
3D data-enabled applications are evolving 
at a more rapid rate than in devices used 
in the industrial and mil/aero space. 
Consumer devices now deliver Web-
enabled digital 3D geospatial maps 
offering street maps, satellite images, and 
other data that follow wherever the user 
goes. Mobile developers can leverage 
SDKs with libraries from Google Earth 
and  others to rapidly deliver rich content. 
These examples demonstrate the value 
and usage of software “engines” currently 
available to developers of 3D applications 
for the consumer market. In real-time 
critical embedded systems, however, 3D 
toolsets and capabilities are lagging. 

As with consumer devices, the 3D data 
revolution enabled by technologies such 
as photogrammetry and sensors including 
LIDAR, for example, must be driven by 
end-user requirements. A terrorist with a 
mobile device can have situational aware-
ness that our current generation of soldier 

systems will struggle to match at times. 
Critical systems development processes 
have been slow to react. The good news 
is that due to increased standardization 
of 3D data processing technologies – 
and better availability of mobile and 
embedded devices and hardware – we are 
much closer to being able to extend into 
critical systems the 3D revolution that has 
taken place in the consumer space. The 
enabler is a 3D data processing engine, 
which can help critical systems develop-
ers go beyond visualization, leverage the 
data avalanche, divorce the desktop, and 
ride the rapid development wave.

Capabilities –  
Going beyond visualization
Traditional 3D usage has centered on 
presenting a 3D visual image to the user. 
In critical systems, this has been used to 
provide synthetic vision for aircraft and 

UAVs, mission planning, digital map 
displays, et al (Figure 1). In critical sys-
tems, these capabilities are largely stove-
pipe developments because very few COTS 
tools have been available for this purpose. 

3D data is also used in other applications 
where graphic representation is not the 
priority. For instance, an autonomous 
navigation algorithm for an unmanned 
ground vehicle will use 3D data along 
with onboard sensors to plot a route. In 
another application, data from a passive 
sensor, such as video, can be analyzed to 
discover 3D information within it, such 
as the movement of vehicles or goods 
across a border. For these kinds of appli-
cations, myriad processor architectures 
are employed, from DSPs to FPGAs to 
CPU-intensive software. There is currently 
insufficient standardization or ability to 
leverage a common COTS 3D “engine” to 

Figure 1 | Synthetic vision 3D display
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make such applications easier and cheaper 
to develop, but this is changing.

In the future, such 3D-enabled embedded 
computing will be the norm. Location- 
aware mobile computing, augmented 
reality, and other applications that 
require robust 3D and advanced algo-
rithms are a significant part of the  
future of mobile computing. While these 
applications may target consumers, the 
capabilities they provide – a network of 
data that represents a living, dynamic 3D  
world brought to any computer user  
anywhere – will be key for critical  
systems users as well.

Leveraging an avalanche  
of data
3D data brings significant challenges, 
especially regarding the volume of data 
it represents. For instance, a single 3D 
building model – consisting of polygons 
and imagery representing the real world to 
within 10 cm of accuracy – may consume 
50 MB or more of storage or required 
bandwidth for transmission over a data 
link. The detail desired for advanced, 
detailed 3D applications will dwarf the 
capabilities of networks to deliver it or 
mobile devices to process it. But technol-
ogies such as cloud computing and data 
compression are two significant means to 
do so, and a 3D application engine must 
leverage such capabilities to their fullest 
extent to provide meaningful value to the 
applications it enables. 

Much of 3D data is imagery in one form 
or another, and any 3D engine designed 
for embedded use must leverage readily 
available imagery-compression tech-
nology. Another pivotal requirement is 
the capability to manage the usage of 
limited processor cycles and memory 
on both the CPU and the GPU. This 
requires careful attention to the design 
of a 3D engine to offer deterministic 
memory management to deliver the pro-
cessing and user experience required 
of it. Typical practices used in desktop 
software development,  involving huge 
memory resources, virtual memory, disk 
caches, and beefy  processors, can fall 
short. 3D application development for 
mobile and critical systems requires a  
different approach, and a well designed 
3D engine can help. 

Divorcing from the desktop – 
Mobile GPUs and 3D-enabled 
processing 
To meet the constraints of the embed-
ded world, a 3D engine can look to the 

 development practices, standards, and 
trends driving the mobile computing 
 revolution. These include the emer-
gence of key standards, such as Khronos 
OpenGL ES and OpenGL SC, designed 
to make the “ecosystem” for mobile  
computing 3D capable. These standards 
prescribe the set of capabilities that 
embedded GPU hardware and driver 
manufacturers must provide. 

3D data processing on the GPU goes 
beyond what is required for 3D visualiza-
tion. A modern GPU is a highly parallel 
image and 3D data processing pipeline 

that can process image manipulations 
and 3D data transformations hundreds 
of times faster than standard processors. 
These capabilities are also key for any 
usage of embedded 3D. There are stan-
dard ways of leveraging GPUs for highly 
parallel image and 3D processing. Many 
of these capabilities may be unlocked by 
using a GPGPU programming language 
like OpenCL, which is another stan-
dard promoted by Khronos.  Embedded 
versions of OpenCL exist, and a 3D 
engine must be prepared to  perform 
complex calculations on the GPU when 
 available.
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Finally, the mobile and embedded 
worlds have vastly different implemen-
tations of computing features that desk-
top developers take advantage of like 
operating system constructs, user inter-
face and windowing systems, virtual 
memory, file systems, and so on. Any 
3D engine design must take this into 
account and properly limit or abstract 
dependencies.

Riding the rapid development 
wave
As discussed earlier, mobile  application 
development is difficult. To enable a mobile 

revolution, companies like Apple and 
Google have offered an SDK and applica-
tion framework approach to developers to 
make their devices and their myriad built-
in capabilities accessible, and thousands 
of developers are taking advantage. These 
SDKs offer developers a well-described 
set of tools, such as UI frameworks, device 
access, and a strictly defined “box” in 
which to develop their apps. 

Fortunately, critical-systems and embed-
ded developers can borrow this approach 
for the critical-systems space. The key 
is to abstract dependencies while using 

a dedicated 3D engine SDK that lever-
ages the underlying capabilities the 
device and OS provide. For instance, 
a 3D application framework offering 
capabilities like UI interaction, video 
data access, 3D rendering, 3D data 
processing, and device abstractions 
can be deployed within the Apple or 
Android SDK environments, allowing 
applications to be developed in a desk-
top cross-development environment to 
run within these environments while not 
introducing dependencies on them. To 
enable 3D applications to be developed 
as rapidly as possible, the SDK would 
provide higher-level features that sup-
port capabilities like data visualization, 
camera control, and 3D algorithmic pro-
cessing, along with support for geospatial 
data processing and visualization. All of 
these capabilities should be wrapped in 
a well-documented, extensible SDK: the 
3D application engine.

Such an SDK can be demonstrated using 
currently available mobile devices and 
development systems such as Apple iPod/
iPad, Android, and so forth. The mobile 
ecosystem that powers rapid develop-
ment of smartphone and tablet applica-
tions would enable rapid exploration and 
development of 3D-rich systems prior 
to investment in RTOS development 
systems. This cross-platform strategy 
and 3D engine approach can be used with 
confidence that the end application can be 
easily deployed into the critical systems 
space. Figure 2 shows an example of such 

“To enable a mobile 
revolution, companies 
like Apple and Google 

have offered an SDK and 
application framework 

approach to developers to 
make their devices and their 

myriad built-in capabilities 
accessible, and thousands 

of developers are taking 
advantage ... Fortunately, 

critical-systems and 
embedded developers can 

borrow this approach for 
the critical-systems space.”
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a cross-platform 3D engine targeted for use across both mobile and critical embedded 
systems.

To illustrate what a 3D engine is and how it works, let’s examine ALT’s 3D Plus Media 
Content Engine as an example. It is an SDK library that provides a set of capabilities to 
embed 3D data within applications. Similar to game engines in design, it consists of a set 
of offline media convertors that convert and compress 3D data such as terrain, 3D mod-
els, imagery, UI definitions, and fonts into binary formats that can be readily deployed 
to embedded and mobile environments. An SDK is provided to access the 3D data and to 
perform such capabilities as graphics rendering, geometry calculations, geo-aware data 
queries, 3D math operations, ray trace intersections with a virtual, 3D geospatial world, 
cloud based data access, dynamic 3D UI presentation, and so on. The engine provides 
deterministic, dynamic memory management of GPU and CPU resources to allow large 
3D datasets to be exploited on all devices, ranging from smartphones to real-time embed-
ded environments to desktop applications. The 3D Plus Engine is currently deployed on 
desktop and major mobile and real-time operating systems under both OpenGL ES and 
OpenGL SC environments.

The future of 3D-enabled embedded devices
The evolution of 3D, from simulator to embedded device, from high-end console to the 
palm of the hand, has been exponential along two axes – more data and smaller, lower-
power systems. In the future, 3D will be fundamental to understanding the world as sen-
sors “see” it. This data fusion will facilitate increased situational awareness and enable 
better decisions. All the while, the devices we wish to leverage 3D data on will be getting 
smaller and cheaper, use less power, and be more mobile.

Critical systems developers must start thinking about new ways to leverage 3D into their 
applications. New realities for government budgets, systems development timelines, rap-
idly evolving threats, and an unstable world will transform the development practices 
typically followed now into relics of the past. To succeed, the critical systems world 
must borrow the techniques that commercial corporations like Apple and Google have 
employed to make a computing revolution possible. A robust 3D SDK and engine that 
seek to make 3D accessible for rapid application development provide an excellent place 
to start.    CS

Mark Snyder is Vice President of Product Marketing for 
ALT Software. He has been responsible for many innovations 
in user-interface and real-time computer graphics software 
architectures and tool chains during his 25-year career working 
for Quantum3D, Honeywell International, and the U.S. Air Force. 
He can be contacted at msnyder@altsoftware.com.
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Figure 2 | Cross-platform SDK for 3D visualization and 3D data processing
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Air-to-ground video transmission is paramount to mission success when utilizing Unmanned Aerial Vehicles (UAVs), and 
codecs such as JPEG2000 or H.264 are imperative in rendering high-quality video. But which one is better?

Unmanned vehicles overcome video challenges
By Timothy H. Klassen

In recent years, the aerospace industry, 
particularly in the military market, has 
seen the proliferation of unmanned vehi-
cles in a variety of end-use applications. 
This is especially true for unmanned 
aerial vehicles with deployments ranging 
from long-distance flights at high alti-
tudes to ultra-short-range tactical vehicles 
launched from a person’s shoulder. 

A particular area of challenge for 
unmanned vehicles is video processing. 
Video is the primary link between the 
operator who is located on the ground 
some distance away and the vehicle 
itself (Figure 1). Some UAV pilots have 
likened controlling an unmanned aerial 
vehicle to “flying an airplane while look-
ing through a straw.” The challenges are 
only increasing as the demand grows 
for greater visual awareness and more 
detailed surveillance data.

New unmanned systems are adding many 
video sources to support, including  visible 

image capture, infrared imaging, radar 
imaging, and other sources – and some-
times multiple instances of each. These 
devices are also increasing in resolution 
from NTSC/PAL standard-definition 
sensors (~20 MBps raw data) to high-
definition sensors at 720p60 and even 
1080p30 resolutions (~125 MBps). The 
resultant increase of raw video data is in 
excess of 10x per video stream. At the 
same time, available bandwidth has not 
increased by a similar ratio and, in fact, at 
times is more limited because of increased 
demands on lower-bandwidth satellite 
links to numerous unmanned  aerial 
vehicles in a given theatre of operation. 
As a result, efficient data compression is 
imperative to enable an operator to view 
meaningful video at a control center while 
also providing valuable mission data. 
Codecs, whether JPEG2000 or H.264, are 
critical in transmitting and storing video 
data, but which of the two is better suited 
for video compression/decompression for 
modern UAV requirements?

Codecs are the key
There are many factors that contribute to 
the effectiveness of the video subsystem 
onboard an unmanned aerial vehicle. The 
subsystem must be compact, lightweight, 
draw little power, and dissipate little heat. 
It must be capable of working with a broad 
range of video standards. One of several 
vital decisions to be made by the system 
designer, however, concerns the codecs to 
be implemented on the vehicle.

It is the function of a video codec to 
encode/decode video such that it can be 
transmitted and/or stored, and will gener-
ally involve a greater or lesser degree of 
compression/decompression: Transmit-
ting and storing a “raw” video stream will 
generally require far more bandwidth than 
can be made available. Unmanned vehi-
cles are now being designed not only to 
capture more video information, but also 
more detailed video information; hence, 
the codec challenge is magnified as the 
quantity, resolution, and frame rate of 
the video increases. The objective in sup-
plying compression product is to deliver 
an application-appropriate trade-off that  
balances image quality on the one hand 
with bandwidth consumption on the other.

Today, two codecs dominate the video 
market: JPEG2000 and ITU-T H.264, aka 
MPEG-4 part 10 or AVC (see Figure 2). 
Each codec has clear advantages and 
disadvantages. The challenge is to iden-
tify, for any given application, which set 
of advantages is most desirable, or even 
necessary, and which disadvantages have 
low net impact. The following are brief 
descriptions of each codec citing major 
benefits and limitations of each.

JPEG2000:  
True lossless compression
JPEG2000 is a standard originally 
developed for still photos by the Joint 
Photographic Experts Group. When 
applied to motion video, JPEG2000 is 
called MJPEG2000, which is simply a 
sequence of compressed “static” images, Figure 1 | A typical UAV scenario
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where each frame is compressed and all 
data to decode a frame is located within 
the bitstream for that frame. 

Because JPEG2000 was developed for 
static images, its features and function-
ality were inevitably tailored for that 
environment, rather than for motion 
video. Design priorities included the  
ability to support lossless compression, 
and the ability to display a low-resolution 
“thumbnail” of the original for quick 
indexing views. There are two versions 
of the JPEG2000 transform: one that has 
a reversible complement for true math-
ematically lossless compression and one 
that provides greater compression ratios 
but is lossy. 

Lossless JPEG2000 compression has a 
maximum compression ratio of about 
3:1. A single, 30 frame/sec, HDTV sig-
nal (1,920 x 1,080 pixels) would result 
in data rates of approximately 316 Mbps. 
Given this reality, lossless compression 
is not practical in an unmanned vehicle 
environment as sufficient communica-
tions  bandwidth is simply not available. 
 However, JPEG2000 still provides a 
convenient approach to viewing low-
resolution versions of static images via its 
“thumbnail” feature. 

Lossy JPEG2000 can increase the com-
pression ratio up to 20:1 with reasonable 
visual quality, reducing the compressed 
data rate to around 30 Mbps. The limiting 
factor is the degree of quality degradation 
that can be endured. JPEG2000 is limited 
by the need for all of the information for 
each frame to be fully transmitted and 
received: The only way to reduce band-
width requirements in JPEG2000 is to 
reduce the video quality.

H.264: Visually lossless 
compression
ITU-T H.264 (aka MPEG-4 part 10) was 
a joint effort between the International  
Telecommunication Union and the Moving  
Picture Experts Group. These two groups 

are both interested in efficient transfer of 
moving images across low-bandwidth 
media. Thus, H.264 was designed spe-
cifically to provide optimal motion 
video quality over a low-bandwidth link 
–  making it ideal for many UAV applica-
tions. It was originally targeted for tele-
phone lines, but it has now been extended 
to  Ethernet and RF applications as well. 

Various methods were developed to lever-
age the fact that not all information in a 
given frame changes from the previous 
frame. In fact, in many applications, only 
a small amount of information changes 
on a frame-to-frame basis. Additionally, 
much of the changed information from 

frame to frame actually occurred in the 
preceding frame, but just in a different 
location. Motion video, especially for live 
video camera inputs, provides significant  
frame-to-frame similarities. These simi-
larities and redundancies can be leveraged  
by a codec like H.264 to significantly 
increase compression performance with 
little or no impact on perceived video 
quality. Although the result is not math-
ematically lossless compression, the 
image can truly be considered visually 
lossless when reconstructed. A visually 
lossless image is typically defined as one 
in which the missing data does not result 
in a noticeable effect when viewed by the 
human eye, without very close  inspection 

Figure 2 | GE’s ICS-8580 supports both  
JPEG2000 and H.264, is lightweight and compact, 
and delivers the functional density and video 
processing performance necessary for demanding 
unmanned vehicle applications.
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or comparison with the original data. 
Meanwhile, as mentioned, the inability 
to capitalize on frame-to-frame efficien-
cies is one of the key weaknesses of the 
JPEG2000 codec when applied to motion-
video streaming applications.

The compression ratios that can be attained 
by the H.264 codec, using motion-video 
redundancies, can reach up to 100:1 or 
150:1 while maintaining excellent video 
quality. Thus, a high-quality HDTV video 
stream at 30 frames/sec can be transmitted 
with as little as 5 to 10 Mbps of data band-
width. Lower data rates can be attained 

if needed by slightly reducing the video 
quality or limiting the frame size or frame 
rate of the transmitted stream. Acceptable 
video could be transmitted with less than 
1 Mbps in some cases. 

Figure 3 contrasts JPEG2000 (top) versus 
H.264 (bottom). How many cars are 
parked in front of the building? In a lim-
ited (8 Mbps) bandwidth environment 
using the same compression ratio, the 
H.264 codec can deliver greater image 
accuracy than JPEG2000. JPEG2000 can 
deliver very high-quality images but at 
much lower compression ratios.

Trading image quality, 
performance, bandwidth
Choosing an appropriate video codec is 
fundamental to achieving optimal success 
in a UAV-based mission. JPEG2000 and 
H.264 offer designers two alternatives, 
each with advantages and disadvantages. 
JPEG2000 provides substantial flexibility 
in its implementation, in addition to truly 
lossless compression and the ability to 
generate low-resolution “thumbnail” 
images. H.264 offers the opportunity to 
compress video at higher density, resulting 
in lower bandwidth utilization. And, while 
not truly lossless, H.264 is visually loss-
less – which can be sufficient. As always, 
it is the specific demands of the applica-
tion that determine whether one, the other, 
or both are implemented.    CS

©2010 Themis Computer. All rights reserved. Themis Computer, Themis, the Themis logo, and Rugged Enterprise Servers  
are trademarks or registered trademarks of Themis Computer. All other trademarks are the property of their respective owners.

Transformational.

Illustrious Past, 
Bright Future

Protect your existing infrastructure with high 
performance server technology from the VME 
industry leader.

The Themis VME product family features the 
latest Intel processors including the Quad-Core 
Intel® Xeon® on VME. Themis supports Windows®, 
Linux®, and UNIX® applications. Themis products 
offer maximum configuration flexibility and life 
cycle support to maximize your technology 
investment.

Themis VME and VPX technologies are ideal for 
compute- intensive embedded, storage, and 
communications applications, as well as a wide 
range of commercial and military applications.

www.themis.com   |   (510) 252-0870

XV2™

- High performance Quad-Core Intel® Xeon® Processor LC5518
- High speed Intel QuickPath Interface
- Up to 24 GB ECC DDRIII SDRAM memory
- Up to two PMC/XMC expansion slots on board
- PCIe expansion to XMC/PMC carrier card
- Up to four Gigabit Ethernet ports
- Two slot VME 64 solution

XV1™

- Quad-Core Intel Xeon Processor L5408
- Up to 16 GB ECC DDRII SDRAM memory
- Up to two PMC/XMC expansion slots on board
- PCIe expansion to XMC/PMC carrier card
- Up to three Gigabit Ethernet ports
- One or two slot VME 64 solution

LV1™

- Low power Intel Core™ 2 Processor
- Up to 16 GB ECC DDRII SDRAM memory
- Up to two PMC/XMC expansion slots on board
- PCIe expansion to XMC/PMC carrier card
- Up to three Gigabit Ethernet ports
- Single slot VME 64 solution

New Intel Processors Extend the 
Life of VME 64 Infrastructure

Timothy H.  Klassen 
is Video Products 
Team Leader at 
GE Intelligent 
Platforms, working 
in graphics product 
engineering. Previ-
ously, he joined 

SBS in 2004, which was subsequently 
acquired by GE Intelligent Platforms. 
Additional prior professional experi-
ence includes serving as a developer 
of image processing algorithms 
at Focus Automation Systems. 
A Professional Engineer (P.Eng), 
Timothy graduated in Electrical 
Engineering/Computer Engineering 
from the University of Waterloo.

GE Intelligent Platforms
www.ge-ip.com

Figure 3 | A comparison of JPEG2000 and 
H.264 compression
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Pentair Technical Products, Schroff brand Backplanes

www.schroff.us vmecritical.com/p40727

Backplanes

Schroff brand VXS/VME64x hybrid development systems consists of a 6U backplane • The system is based 
on the Schroff europacPro subrack in a ratiopacPro chassis with EMC shielding • Pluggable AC power 
supply with wide range input • Speed-controlled fans for cooling the boards • Fan Control Module (FCM) 
for fan monitoring/controlling • Display module • Mains/line on/off switch • AC mains/line module with 
IEC320-C14 connector, line fi lter, and fuses

Pentair Technical Products, Schroff brand VXS/VME64x Tower

www.schroff.us vmecritical.com/p39575

Backplanes

PMC and XMC versions • Reconfi gurable Xilinx Virtex-5 FPGA • PCIe bus 4-lane Gen 1 interface
• Supports both front and rear I/O connections • 64 I/O or 32 LVDS lines direct to FPGA via rear (J4)
• Plug-in  I/O modules are available for front mezzanine • FPGA code loads from PCI bus or fl ash memory
• Two banks of 1Mb x 32-bit dual-ported SRAM • Two banks of 32Mb x 16-bit DDR2 SDRAM • Supports
dual DMA channel data transfer to CPU/bus • Support for Xilinx ChipScope™ Pro interface • Conduction-
cooled or -40 °C to +85 °C 

Acromag PMC/XMC Virtex-5 FPGA Modules

www.acromag.com vmecritical.com/p46718

DSP/FPGA boards

MIL-STD-1553 Test and Simulation Module for VME • Dual Redundant, Multi-Stream confi gurations
• Concurrent Bus Controller, multiple Remote Terminals, and Chronological Bus Monitor operation
• Full Error Injection/Detection down to word and bit levels • Multi-level Trigger for Capture/Filtering 
• IRIG-B Time Code Encoder/Decoder • Flight Simulyzer 1553 Bus Analyzer Software • Flight Director 
Windows-based Parameter Processing Software

Avionics Interface Technologies VME1553-1/2/4/6/8

www.aviftech.com vmecritical.com/p46720

DSP/FPGA boards
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3U and 6U models available, for backplanes up to 48 HP wide. Select from a broad range of Hartmann 
backplanes including VPX, VME64x, cPCI, and VXS. Designed for use with RTM boards, chassis offers 
access to boards from both sides.  Rear profi les moveable up to 2.5 mm for use with different RTM.  Robust 
construction using .236" sidewalls.  5 high performance fans mounted below chassis, with front and rear 
air plenums to maximize airfl ow. Adjustable rotary switch to control front board fans. Separate switches 
for front/rear fans. LED voltage/fan control front side. 

Hartmann Electronic Open Frame Development Chassis

www.Hartmann-electronic.com vmecritical.com/p45502

Enclosures/ATR/Packaging

Hypertronics’ ruggedized VME64x interconnect solution comprises optimized contact lead traces to provide 
superior performance in high-speed signal applications • Hypertronics’ VME64x solution removes electrical 
interface weakness from the standard VME COTS architecture, reducing development/manufacturing/
ownership costs • Designed for severe environments with high shock and vibration levels • Compatible 
with IEEE-1101.2-1992 • Complies with ANSI/VITA 1.7 high-current standard for VME64x • Stackable 
design of high-speed modules features round pins to mate with Hypertac contacts • Optimized lead traces 
within modules provide superior performance in high-speed applications tested up to 3.125 Gb/s 

Hypertronics Corp. VME64x

www.hypertronics.com vmecritical.com/p43693

Enclosures/ATR/Packaging

PDSi’s ComputeNode line offers a range of NEBS Level 3-compliant CompactPCI chassis in sizes from
1U to 4U. These carrier-grade chassis include a horizontal design, superior air cooling, cPCI and cPSB
(PICMG 2.16) backplanes, redundant hot-swappable fans, and hot-swappable front accessible AC or
dual-feed DC power modules with power fi lters in most cases. All 2U and larger ComputeNode platforms 
include PDSi’s unique Alert!Node™ (or Enhanced Alert!Node) alarm card, an intelligent chassis manage-
ment controller for comprehensive fan and power monitoring. The Alert!Node card does not occupy a
CompactPCI slot, front or rear.

Pinnacle Data Systems, Inc. ComputeNode™ Compact PCI Chassis Products

info.sales@pinnacle.com vmecritical.com/p44295

Enclosures/ATR/Packaging

Schroff brand rugged Conduction Cooled Enclosures are designed for electronics packaging that must 
perform under extreme conditions. Enclosures feature robust machined aluminum construction and offer
IP/EMC gasket options for severe environments. Optimized heat transfer and dissipation, as well as 
extreme shock and vibration protection, allow these rugged enclosures to perform in harsh environments, 
and a fully modular design provides maximum fl exibility. The Conduction Cooled Enclosures are designed 
to accept plug-in-units with Card-Lok clamping devices. 

Pentair Technical Products, Schroff brand Conduction Cooled Enclosures

www.schroff.us vmecritical.com/p46721

Enclosures/ATR/Packaging
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Sealed contaminant-free enclosure incorporates six air-to-air heat exchangers (SixHex series) • Seven 
universal slots for VME, VPX, and CompactPCI conduction-cooled or air-cooled 6U boards • Excellent 
thermal characteristics up to 150 W per slot • Signifi cantly increase payload MTBF • Single stand-alone, 
low-weight solution (13 kg) • Integrated Temperature Supervisory Unit (TSU) • 800 W PSU accepts all 
military standard input voltages • Available mounting tray with quick-release system • Easily customizable 
front panel and fl exible top and bottom I/O wiring • Tested per MIL-STD-810F and MIL-STD-461E and 
certifi ed for immediate deployment in defense and aerospace systems 

CM Computer High performance 3/4 ATR chassis

www.cmcomputer.com vmecritical.com/p43138

Enclosures/ATR/Packaging

The Hybricon OpenVPX Development Chassis products include a range of 3U and 6U air cooled desktop, 
tower and open frame enclosures. These high-performance development chassis are able to cool up to 
150W per slot. The chassis are designed to the latest VITA 46.0, 46.3, 46.10, 48.0, 48.1, 65.0 and 68.0 
specifi cations. The card cage is designed to support 1.0" or 0.8" pitch cards and includes a 3U/6U x 80 mm 
Rear Transition Module area. Choose from a selection of OpenVPX compliant backplanes – up to 16 slots. 
Custom confi gurations and system integration services available.

Curtiss-Wright Controls Electronic Systems OpenVPX Development Chassis

www.cwcelectronicsystems.com/enclosures.html vmecritical.com/p45786

Enclosures/ATR/Packaging

The Hybricon SFF-4 Small Form Factor Baseplate Conduction Cooled Chassis was designed for rugged 
airborne and ground mobile applications • Extended temperature, shock and vibration tolerance • Open 
architecture solution supports 4 payload slot 1" pitch OpenVPX, VPX, VPX-REDI and CompactPCI backplanes 
• Utilizes a 200W military power supply for MIL-STD-704 aircraft and MIL-STD-1275 vehicle use • Custom 
confi gurations and integration services available • ATR-style small form factor chassis (7.62" h x 6.0" w 
x 7.0" d) • 4 slot 1" pitch payload slot conduction cooled card cage • 3U OpenVPX, VPX and CompactPCI 
backplane options • 200W 28V DC Power Supply compliant to MIL-STD-704F and MIL-STD-1275

Curtiss-Wright Controls Electronic Systems SFF-4 Conduction Cooled Chassis

www.cwcembedded.com vmecritical.com/p45787

Enclosures/ATR/Packaging

The Avionics Development Platform (ADP) is a prepackaged 3U OpenVPX development platform providing 
functionality and I/O commonly required by avionics applications. Utilizing the ADP, deployed system 
hardware can be developed in parallel with software to reduce risk and shorten the development schedule. 
The ADP includes OpenVPX development platform with backplane, power supply, RTM bay and x86 or 
PowerPC SBCs with BSP/drivers. Optional modules: MIL-STD-1553, ARINC 429, MIL-STD-188-203-1A 
(ATDS) and serial PMCs, +28V GPIO XMC, 3U VPX PCIe/GigE switch and XMC or removable SSD. An ADP 
payload can easily migrate to a deployable X-ES XPand3200 or XPand4200 ½ ATR chassis.

Extreme Engineering Solutions, Inc. (X-ES) Avionics Development Platform (ADP)

www.xes-inc.com vmecritical.com/p46681

Enclosures/ATR/Packaging
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Engineered for strength, lightweight, and maximum cooling in a conduction cooled environment, the 716 
Series incorporates a unique frame and confi gurable conducting walls that allow the ATR to be tailored 
to meet a wide range of thermal requirements. Features and benefi ts: Precision Machined Construction 
• Available in 3U or 6U Card Formats • Rugged Deployment • Expansive range of ARINC sizes • Easily 
confi gurable for custom sizes • Modular power supply • AC or DC fi ltered inputs • High Altitude Fan 
offering • System Performance Monitoring • Multiple Bus Architectures • Cold Start Heaters • Avionics 
Isolation Tray • Confi gurable I/O Panel

SIE Computing Solutions, Inc. 716 Conduction Cooled ATR Enclosures

www.sie-cs.com vmecritical.com/p42442

Enclosures/ATRPackaging

Fortis Zd is a modular backplane connector system combining the highest performance mil/aero and 
commercial technologies in a user confi gurable platform  • 10 Gb/s+ data rates • Extreme mechanical and 
electrical performance for the most demanding applications • Modular design allows for user confi gurability 
and modular evolution • M55302 heritage Mini-Box separable interface provides 4 points of contact on all 
sides of the pin • Three shell varieties, including plastic, shielded and machined metal shell • 3-Pair and 
2-Pair versions available to accommodate multiple slot pitches • Space compatible materials • Staggered 
daughtercard pin fi eld supports 2 level maintenance • Protected pin fi eld on backplane

Tyco Electronics Fortis Zd Backplane Connector

www.TheFutureUnleashed.com vmecritical.com/p45812

Enclosures/ATR/Packaging

High Speed Ruggedized (HSR) is a high speed, high power and rugged commercial aerospace and defense 
LRU/LRM board connector system • Common insert/shell geometry enables multiple confi gurations of 
optics, power, pair differential, open pin fi eld and RF coax modules • High performance up to 10 Gb/s with 
high power contact 15 Amp/contact • Rugged metal shell with integral guidance hardware • Vertical and 
right-angle press fi t • Dual beam contact design • Replaceable signal pins (backplane connector only) 
• Panel mount available • Easy mate/un-mate with provided guiding hardware and keying • Level II 
maintenance ESD protection for signal modules • Card pitch .9" • Board-to-board and fl ex-to-board

Tyco Electronics High Speed Ruggedized (HSR) Connector

www.TE.com/ADM vmecritical.com/p46727

Enclosures/ATR/Packaging

The Mezalok connector is a rugged surface mount mezzanine connector incorporating “super-redundant” 
Mini-Box contact system for separable interface • Stacking/mezzanine applications • 114 position to 
support VITA 61 XMC architecture as rugged alternative to VITA 42 XMC • 60 position designed for custom 
architecture stacking applications • Designed for 10mm and 12mm stack heights in both 60 and 114 
positions • Compliant BGA board attach supports standard surface mount processing/excellent thermal 
stability • LCP plastic housings for superior thermal stability and low-outgassing • 500 mating cycles 
durability; mating force: 0.30 lb. max. times number of contacts • -65˚C to +125˚C operating temperature

Tyco Electronics Mezalok Connector

www.ElementalAdvantage.com vmecritical.com/p46728

Enclosures/ATR/packaging

The V220 is ideal for driving and sensing transducers in computer or PLC-based control systems. It can also 
be used to simulate complex industrial processes to control systems under development and certifi cation.

All units are equipped with channel test relays and a front-panel D9 test connector, allowing channel 
performance and calibration to be verifi ed without disconnecting fi eld wiring. 

Highland Technology, Inc. V220 current loop/process control I/O module

www.HighlandTechnology.com vmecritical.com/p45915

I/O boards

The V346 provides eight independent digitally synthesized waveform outputs, each programmable for 
frequency, amplitude, and phase.

Channel-channel modulation, summing, synchronization, and noise generation allow complex coordinated 
waveform generation within one module or across multiple modules. Hundreds or thousands of channels 
may be exactly synchronized through local electrical or remote fi beroptic links.

Highland Technology, Inc. V346 arbitrary waveform generator

www.HighlandTechnology.com vmecritical.com/p37060

I/O boards

The V420 is an 8-channel, isolated, programmable resistance simulator. It uses entirely solid-state 
simulation to eliminate transient errors associated with relay switching and provide for monotonic 
resistance changes. Channels are individually programmable in four resistance ranges, from 5 ohms to 
65.5K. Channels can operate from microvolts up to 35V/50mA. Overload protection and channel error 
detection are included.

Highland Technology, Inc. V420 isolated resistance simulator

www.HighlandTechnology.com vmecritical.com/p41872

I/O boards

The V470 is a 6U VME module that provides sixteen independent, isolated analog outputs that may be 
user-programmed to operate as voltage outputs or thermocouple simulators. Users may write temperature 
or voltage values at VMEbus speed, and the microprocessor will transparently do all necessary calculations 
and update the channel electronics.

Highland Technology, Inc. V470 analog output/thermocouple simulator

www.HighlandTechnology.com vmecritical.com/p30695

I/O boards
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The V490 includes 16 independent acquisition channels, each with a programmable-gain differential 
amplifi er, analog anti-aliasing fi lter, 16-bit analog-to-digital converter, and digital post-processing. With 
a dedicated A/D converter per channel, the V490 provides true simultaneous sampling, which can be 
extended across multiple V490s or triggered from an external TTL signal. 

Highland Technology, Inc. V490 multi-range digitizer

www.HighlandTechnology.com vmecritical.com/p45266

I/O boards

Unprecedented, Intelligent, Embedded I/O System for data acquisition and distribution applications. 
Features a compact, conduction-cooled, rugged enclosure, 6U VME high density multifunction I/O Boards, 
Integrated Power Supply and Ethernet/Network-centric communications • True distributed I/O capability for 
strategic placement • Unique modular architecture allows selection of up to 12 different or same function 
modules • Low profi le for easy mounting near I/O sources • Integrated backplane to front panel connector 
confi guration • Continuous, auto-background BIT testing on all channels • Extensive diagnostics

North Atlantic Industries SIU6/Sensor Interface Unit

www.naii.com vmecritical.com/p45267

I/O boards

The COM-8000 is an ultra-rugged conduction-cooled 6U single-slot VME Ethernet Switch card compliant 
with IPv6 traffi c. Designed for continuous extended temperature operation over the range of -40 to +85C and 
MIL-STD-810G shock and vibration profi les per jet-helo aircraft conditions, the COM-8000 supports sixteen 
(16) 10/100 Ethernet ports through the P2 VME user connector and also two (2) 10/100/1000 Ethernet ports 
on the front panel available through either locking Molex headers or RJ-45 connectors.

EUROTECH COM-8000 - Conduction Cooled Ethernet Switch

vme@eurotech.com vmecritical.com/p46765

Mission critical

A SATA interface Conduction Cooled VME Module • This 6U, single-slot module houses one or two each 2.5” SATA 
Solid State Disks (SSDs) of up to 256GB per device • The high speed module will sustain R/W data rates of 220MB/sec 
with an access time of 0.5 msec • Operating temperature range from -40 °C to +85 °C, functions at an altitude greater 
than 80,000 feet • Complies with current defense department security standards providing multiple levels of secure 
erase technique • Meets military and IRIG 106-07 declassifi cation standards • Low power consumption  • 50g, 11ms 
operational shock, 16g rms, 10-2000Hz random vibration • Meets military and IRIG 106-07 declassifi cation standards

Phoenix International VC1-250-SSD

www.phenxint.com vmecritical.com/p45496

Mission critical
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The NAT-MCH can be equipped with different Fat Pipe Fabric modules for PCIe, SRIO, and 10 GbE, fulfi lling 
the demand for high-performance data paths within a MicroTCA system • Different clocking options 
provide all clock signals for telecom and non-telecom applications • These fl exible confi guration options 
make the NAT-MCH a suitable choice for any kind of application • The following Mezzanine options are 
available: Clock Mezzanine; Telecom and Fabric Clocks; Clock Mezzanine with additional SATA switch; PCIe 
Hub Mezzanine (AMC.1); SRIO Hub Mezzanine (AMC.4);10 GbE Hub (XAUI) Mezzanine (AMC.2)  

N.A.T. GmbH NAT-MCH-Mezzanines

www.nateurope.com vmecritical.com/p38666

PCI Express

PCIe-180 Low-Profi le 10Gb Ethernet Acceleration Solution – 2.5GB/s sustained host bandwidth, fi ve banks 
DDR2 SRAM, single bank DDR2 SDRAM, 10GbE MAC IP core, supports OC192 SONET, half height/length 
form factor.

PCIe-280 Delivers 5GByte/s Sustained Host Bandwidth – PCI Express 2.0 compliant, 32 high-speed serial 
links enable multi-board scalability, up to four banks QDR2 SRAM, up to four banks DDR2 SDRAM.

Nallatech FPGA Accelerated Computing

www.nallatech.com vmecritical.com/p45779

PCI Express

Multiprotocol PCI Express avionics communication board • Supports up to two independent 4000 family 
avionics communication modules, allowing different protocols to be mixed and matched on a single card 
• Supports fast DMA transfers for reducing processor and system latency time • Supports the following 
protocols: ARINC 429/575, ARINC 708/453, discrete I/O, serial RS-232/422/485, CAN 2.0 • Supports error-
injection and -detection capabilities • Available in an extended operating temperature range of -40 °C 
to +85 °C • Supplied with C drivers, including source code and Mystic software for Windows • Fully 
compatible with Excalibur’s Exalt Plus Data Analysis and Laboratory Tools

Excalibur Systems, Inc. EXC-2000PCIe

www.mil-1553.com vmecritical.com/p43496

PCI Express
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Portable multiband recording and playback instrument • Portable briefcase-sized instrument with built-in
LCD display • Lightweight: approximately 30 lbs. • High-performance Windows workstation • Two 14-bit, 
125 MHz A/Ds and one 16-bit, 500 MHz D/A • Windows-based Pentek SystemFlow instrument software
• Real-time data sustained recording rates up to 480 MBps • Standard confi guration with 3 TB of hot-swap 
storage to NTFS RAID disk array • RAID levels of 0, 1, 5, 6, 10, and 50 • DDC decimation and DUC interpolation 
range from 2 to 32,768 • Ideal for communications, radar, wireless, SIGINT, telecom, and satcom

Pentek, Inc. RTS 2721

http://pentek.com/go/vme2721bg vmecritical.com/p46538
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Ultra low power Processor XMC module, based on the Freescale PowerQUICC III MPC8536E processor • 
The IC-PQ3-XMCa is designed to offer both the gigahertz-class complex application processing abilities and 
high-speed connectivity in a small board footprint • Typical consumption in full-operational confi guration 
(1 GHz) is 10 W • The IC-PQ3-XMCa is ideally suited for a large range of embedded applications such 
as compute-intensive solutions requiring high-speed I/O transactions, Gigabit Ethernet interfaces for 
high-performance network connectivity or redundant failsafe links, powerful control element for network 
switches, storage subsystems, network appliances, print and imaging devices, etc. 

Interface Concept IC-PQ3-XMCa

www.interfaceconcept.com vmecritical.com/p45417

PMC/XMC

These new SATA Storage Modules are offered in both PMC and XMC formats. Both provide high capacity 
SATA storage using compact 1.8 inch hard disk (HDD) or solid state drives (SSD) – up to 160GB of storage is 
available with either drive type. Whether confi gured with an economical rotating HDD or with a highly shock-
resistant SSD, these low profi le modules fi t comfortably into VITA 42.3-compatible VME, CompactPCI®, 
AdvancedTCA®, and PCI Express processor boards without risk of mechanical interference.

Pinnacle Data Systems, Inc. PMC-SD18 and XMC-SD18 SATA HDD/SSD

info.sales@pinnacle.com vmecritical.com/p41871

PMC/XMC

PDSi offers these high-performance dual-display graphics modules in both XMC and PMC form factors. 
Using the ATI Radeon™ E2400 graphics controller from AMD, these modules enable VME, cPCI, and 
AdvancedTCA systems to take full advantage of AMD’s embedded advanced graphics technology. They 
provide simultaneous independent support of either one digital DVI and one VGA analog display or two 
VGA displays at 32-bit color and up to 2048 x 1536 resolution.

Pinnacle Data Systems, Inc. XMC-E24D/PMC-E24D Dual-Display Graphics

 info.sales@pinnacle.com vmecritical.com/p45803

PMC/XMC

TEWS’ TPMC554 is a new high-density 16-bit D/A PMC Module with FIFOs and 2M x 16-bit external SRAM. 
The standard 32-bit PMC module provides 32 or 16 channels of 16-bit analog outputs. The output voltage 
ranges are software selectable, and can be individually set per channel. The conversion time is typically 
10 µs. The SRAM can be used to store values known in advance and can also be used to periodically 
output any waveform or bit pattern. Double buffered DACs allow simultaneous update of all channels for 
simulation applications. The TPMC554 is ideal for industrial, transportation, and COTS applications. 

TEWS TECHNOLOGIES TPMC554

www.tews.com vmecritical.com/p44059

PMC/XMC
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The PMC-CYCLONE II-64VTTL/422 has 64 LVTTL logic level or 32 RS-422 parallel I/O lines that can be
used as input or outputs in groups of four. The CYCLONE II FPGA is fully available for customization options 
and can be programmed through the PMC bus, Serial and JTAG. This is a perfect solution for embedded 
applications, whether Military or Commercial.

ALPHI Technology Corporation PMC-CYCLONE II-LVTTL/422

www.Alphitech.com vmecritical.com/p46722

PMC/XMC

Commercial Air-Cooled and Conduction-Cooled Video Compression/Decompression PMC/XMC • Xilinx 
Spartan-6 LX100T FPGA (embedded MicroBlaze processor) • H.264/AVC Baseline Codec (+ interlaced 
format support in main profi le) • HD-SDI input and output (both 1.5 Gbits/s and 3.0 Gbits/s HD) • HD-SDI 
parallel input on P4 • HDMI video and audio input and output • Analog video input (HD, NTSC, PAL, RGB) 
• Stand-alone video over Ethernet (MicroBlaze) • PCIe on primary XMC • Flexible confi guration options 
(fi eld and frame rates, etc.) • Integrated in CES video API

CES – Creative Electronic Systems VCP-8166

www.ces.ch vmecritical.com/p46709
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This new quad gigabit Ethernet XMC is a high-performance, low-latency 
network adaptor providing four high-speed Ethernet interfaces for use with VITA
42.3-compatible VME, PCI Express, CompactPCI®, and AdvancedTCA® processor 
boards. It is available in three confi gurations offering a mix of front and rear port 
access.

Wide internal data paths eliminate performance bottlenecks. The parallel and 
pipelined logic architecture is optimized for Gigabit Ethernet and effi ciently handles 
packets with minimum latency. Using widely accepted Intel 82571EB Ethernet 
controllers, this adaptor offers up to four 10BASE-T/100BASE-Tx/1000BASE-T copper 
ports with front-mounted RJ-45 connectors and full status indicators. Alternatively, 
up to four SERDES ports are accessible through the Pn4 connector for use via an 
appropriate copper or fi ber-based rear transition module.

Pinnacle Data Systems, Inc. XMC-GBX Quad Gigabit Ethernet Adaptor

info.sales@pinnacle.com vmecritical.com/p45800
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The new, Intel® Atom™ based Advme8028 is a sophisticated 6U VMEbus CPU board 
ideally suited for rugged, mobile applications requiring low power with great 
processing capabilities.
Advme8028 is available in a range of versions sporting multiple CPU clock  frequen-
cies, memory sizes and operating temperatures, including extended temperature 
range (-40 to +85°C). The board provides a full set of interfaces, including 2 PMC slots, 
front panel Gigabit Ethernet, VGA and USB connectors, plus two optional COM ports.
Advme8028 supports multiple Operating Systems, such as Win7, Windows XPe, 
VxWorks and Linux.
FEATURES: 
Intel Atom processor Z500 series (1.1, 1.33, or 1.6 GHz); Low power consumption; 
On-board DDR2-533 SDRAM (512MB or 1GB); Gigabit Ethernet; CompactFlash slot; 
2x 32-bit/33 MHz PMC slot; OTR: 0°C to +70°C, -40°C to +85°C;
OS supported: Windows XP Embedded, VxWorks, Linux

EUROTECH Advme8028 - Atom VME board

www.eurotech.com vmecritical.com/p45491

SBCs/Processor boards
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The TSBCi7-300X 3U VPX Single Board Computer is designed for high-performance, rugged applications • 
Intel Core i7 processors and the highly integrated IBEX Peak QM57 Platform Controller Hub (PCH) Chipset • 
Full complement of PCIe buses, confi gurable as X1, X2, X4, X8 and X16 interfaces • USB, RS-232, RS-422 
and RS-485 supported • Ideally suited for Mission Computer, Display Processor, Payload Controller, Sensor 
Management, EW and SIGINT applications • A high-resolution video graphics interface allows use of VGA, 
HDMI and DVI displays • Several ruggedization grades from Commercial Air Cooled to full MIL Conduction 
Cooled • VITA 48 VPX-REDI and VITA 65 OpenVPX compliant • Operating Temperature: -40 °C to +85 °C 

Themis Computer TSBCi7-300X

www.themis.com vmecritical.com/p45774

SBCs/Processor boards

6U VMEbus board featuring the Freescale MPC8572E Dual-Core CPU at 1.5 GHz. The board offers up to 
2 GB RAM, Flash, dual GbE, dual PMC/XMC, and a VME64x 2eSST bus interface. With support for VxWorks 
6.x and Linux 2.6.x, the Advme7516 is the perfect choice for demanding or real time applications.
Features: Freescale MPC8572E e500 Dual-core CPU with 1.5 GHz Clock; 1 or 2 GB ECC RAM; 64 MB Boot 
Flash; CF Socket; 512 kB MRAM; TSI148 2ESST VME64x bus bridge; 2 Gigabit Ethernet Ports; 1 RS232C 
Serial Port; 2 PMC/XMC Sites; OS Support for VxWorks 6.x and Linux 2.6.x.

EUROTECH Advme7516 - Dual Core MPC8572E CPU Board

vme@eurotech.com vmecritical.com/p46766

SBCs/Processor boards

The XCalibur4331 is a high-performance 6U VME SBC based on the Intel® Core™i7 processor. The 
XCalibur4331 is available in commercial, air-cooled to rugged, conduction-cooled versions. The XCalibur4331 
features Intel Core i7-610E, -620LE, and -620UE processors and provides two separate channels of up to 16 
GB DDR3-1066 ECC SDRAM, two PrPMC/XMC slots, 32 MB of NOR fl ash and up to 128 GB of NAND fl ash. 
The XCalibur4331 also supports four Gigabit Ethernet ports, one DVI graphics port, three USB 2.0 ports, and 
two RS-232/RS-422/RS-485 serial ports. Operating system support for Wind River VxWorks, QNX Neutrino, 
Linux, and Windows is available.

Extreme Engineering Solutions XCalibur4331

www.xes-inc.com vmecritical.com/p44069

SBCs/Processor boards

1 GHz A/D, 1 GHz D/A and Virtex-6 FPGA – 3U OpenVPX Cobalt board • Complete radar and software radio 
interface solution • Supports Xilinx Virtex-6 LXT and SXT FPGAs • Supports gigabit serial fabrics including 
PCI Express, Serial RapidIO, and Xilinx Aurora • Includes 1 GHz 12-bit A/D and 1 GHz 16-bit D/A • Up to 2 GB 
of DDR3 SDRAM or 32 MB of QDRII+ SRAM • Sample clock synchronization to an external system reference 
• LVPECL clock/sync bus for multiboard synchronization • LVDS connections to the Virtex-6 FPGA for custom 
I/O • 3U OpenVPX form factor provides a compact, rugged platform • Ruggedized and conduction-cooled 
versions available

Pentek, Inc. Cobalt 53630

http://pentek.com/go/vme53630bg vmecritical.com/p46539

SDR

Two 500 MHz A/Ds, Digital Upconverter, two 800 MHz D/As, Virtex-6 FPGA – 3U OpenVPX Cobalt Board 
• Complete radar and software radio interface solution • Supports Xilinx Virtex-6 LXT and SXT FPGAs
• Supports gigabit serial fabrics including PCI Express, Serial RapidIO, and Xilinx Aurora • Two 500 MHz
12-bit A/Ds • One digital upconverter with two 800 MHz 16-bit D/As • Up to 2 GB of DDR3 SDRAM or 32 MB 
of QDRII+ SRAM • Sample clock synchronization to an external system reference • LVPECL clock/sync bus 
for multiboard synchronization • LVDS connections to the Virtex-6 FPGA for custom I/O • 3U OpenVPX form 
factor provides a compact, rugged platform • Ruggedized and conduction-cooled versions available

Pentek, Inc. Cobalt 53650

http://pentek.com/go/vme53650bg vmecritical.com/p46540

SDR

For convenient testing of VPX boards • Designed to the latest VITA 46.0 VPX specifi cations • Accepts 
6U cards, 3U is supported by use of a shelf divider • Wider slot pitch allows more space for attaching to 
probes • J1 “A” channel broken out to sixteen SMA connectors for each slot (32 total) • J1 “B”, “C”, and 
“D” channels are each broken out to four SATA II cable headers for a total of 12 headers per slot (24 total) 
• Allows simultaneous access of J1 fabric signals with standard VPX RTM module for J2-J6 signals • 
More than two VPX modules may be interconnected by using additional 2-slot test backplanes

Elma Bustronic 2-slot Test Backplane

www.elma.com vmecritical.com/p45094

VITA 46 (VPX)
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Dawn’s ITM-6973 represents a quantum leap ahead in features and capability. It makes possible complex 
tests, measurements and reporting all in a 3U size module. The full featured version of the DITM contains 
a powerful PIC Microprocessor, 6 separate voltage independent microprocessor controlled active loads,
6 separate current sensors, 6 separate precision voltage sensors (one for each voltage rail), 7 Ohm meters, 
4 temperature sensors (located at 4 corners of module), 6 separate power supply noise detectors (one for 
each voltage rail), 2 accelerometers for measuring low and high-level of 3-axis shock and vibration, all 
coupled to a simple, easy to use, Windows based Graphical User Interface (GUI).

Dawn VME Products ITM-6973 Intelligent Test Module

www.dawnvme.com vmecritical.com/p45505

VITA 65 (OpenVPX)

3U 400 Watt 6-Channel Plug-in or Bulkhead Mounted Power Supply for Air or Conduction Cooled 
OpenVPX Systems. Designed for mission critical applications. P47 power connector pinouts mapped to
PICMG 2.11 cPCI. Dawn’s embedded RuSH technology provides intelligence for precision monitoring 
and control. True 6-Channel design provides full OpenVPX support. Over Voltage, Over Current, and Over 
Temperature protection. Front I/O panel includes LED status indicator, USB port for fi rmware upgrade and 
VBAT battery access. I2C interface for Status & Control. Factory programmable power sequencing and 
shutdown control for each voltage rail. Inject/Eject levers for easy installation.

Dawn VME Products PSC-6629 3U 400W Plug-in Power Supply

www.dawnvme.com vmecritical.com/p46726

VITA 65 (OpenVPX)

1/2 ATR, conduction-convection cooled • Advanced airfl ow design distributes air across external
fi ns in sidewalls • 6 Slot, 3U OpenVPX (VITA 65) backplane, 1" pitch • Meets ARINC 404A and
ANSI/VITA 48.2 • Aluminum dip-brazed design to meet rugged environments • Low weight, ideal for 
weight critical applications • Accommodates fi x mount or plug-in 28VDC power supplies • Also available 
with 3U cPCI and MicroTCA backplanes

Elma Electronic Inc. Half ATR for 3U OpenVPX

www.elma.com vmecritical.com/p46768

VITA 65 (OpenVPX)

Embedding two dual core high performance embedded processors, the Kontron VPX processor board 
VX6060 is the right answer for rugged embedded computing where the power envelope and heat dissipation 
constraints at extreme temperatures still prohibit the use of quad core silicon. The Kontron VX6060 hosts 
two Intel® Core™ i7 processors, and, combined with the power of 6U VPX backplane technology, enables a 
new range of applications to emerge. Any number of Kontron VX6060s can be used together in full mesh 
or switched OpenVPX environments.

Kontron Kontron VX6060

www.kontron.com vmecritical.com/p44028

VITA 65 (OpenVPX)
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SolidWedge wedgelock solutions
• ~3x thermal contact area over traditional style wedgelocks
• Higher clamping force
• Less galling of mated surfaces / higher number of insertion cycles
• Low profi le leaves maximum board space available for critical functionality 

WaveTherm Corporation SolidWedge

www.wavetherm.com vmecritical.com/p46723

VITA 46 (VPX)

Up to three Virtex-6 FPGA processing elements – XC6LX240T, XC6LX365T, XC6LX550T, XC6SX315, or 
XC6SX475 • Up to 7 GB DDR2 DRAM in 14 banks or up to 448 MB DDRII or QDRII SRAM • OpenVPX 
backplane • 80 x 80 crossbar connecting FPGAs and VPX backplane • 1 GHz 460EX PowerPC onboard host 
• 4X PCIe controller • Programmable Flash to store FPGA images and for PCI controller • Full CoreFire 
Board Support Package for fast, easy application development • VHDL model, including source code for 
hardware interfaces and ChipScope access • Host software: Windows, Linux, VxWorks, etc. • Available 
in both commercial and industrial temperature grades • Proactive thermal management system 

Annapolis Micro Systems, Inc. WILDSTAR 6 for OpenVPX

www.annapmicro.com vmecritical.com/p45439

VITA 65 (OpenVPX)

Dawn’s 3U form factor conduction cooled chassis for cold plate deployment is designed for all rugged 
environments: Airborne, Land and Sea. Conduction cooled base coupled, via short and effi cient path, 
provides for optimum cooling. Maximum power dissipation depends on cold plate. RuSH enhanced
3U conduction cooled power supply monitors system critical performance parameters including Voltage, 
Current, and Temperature. The RuSH monitor is interfaced into the OpenVPX IPMB (I2C) management plane, 
providing communication link-up with system cards.

Dawn VME Products CCE-3VX4 Conduction Cooled Enclosure

www.dawnvme.com vmecritical.com/p45504

VITA 65 (OpenVPX)

Dawn’s VPX Development System for 6U OpenVPX boards aligns well with the requirements specifi ed 
within Draft 1.08 of VITA 65. Provides up to a 5-slot system for 6U convection or conduction cooled boards 
and 6U transition modules on 1.0 inch pitch. RuSH controlled power and cooling supports high current 
demands and corresponding high cooling requirements. Backplane profi le is BKP6-DIS05-11.2.16-n. This 
backplane contains 5 Payload Slots in a distributed 5-Slot mesh in which each slot is directly connected 
to every other payload slot. Peripheral Slot Profi le for all slots is SLT6-PER-4F-10.3.1. Performance tested. 
Cooling provides up to 30CFM/Slot at .24In. H2O.

Dawn VME Products DEV-4135 VPX 6U DC-2 Development System

www.dawnvme.com vmecritical.com/p46724

VITA 65 (OpenVPX)
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Additional products available at 
www.vmecritical.com

Aitech Defense Systems
www.rugged.com
www.vmecritical.com/p41956

American ELTEC
www.americaneltec.com
www.vmecritical.com/p24993

Amphenol Industrial 
Operations
www.amphenol-industrial.com
www.vmecritical.com/p46434

Avionics Interface 
Technologies
www.aviftech.com
www.vmecritical.com/p46719

BittWare, Inc.
www.bittware.com
www.vmecritical.com/p43041

Critical I/O
www.criticalio.com
www.vmecritical.com/p46421

CSP Inc. (CSPI)
www.cspi.com
www.vmecritical.com/p43508

Curtiss-Wright Controls 
Electronic Systems
www.cwcembedded.com
www.vmecritical.com/p46345

Dynamic Engineering
www.dyneng.com
www.vmecritical.com/p46756

Elma Electronic 
Systems Division
www.elma.com
www.vmecritical.com/p45442

Elsys Instruments
www.elsys-instruments.com
www.vmecritical.com/p45244

ELTEC Elektronik AG
www.eltec.com
www.vmecritical.com/p14902

Emerson Network 
Power Embedded 
Computing
www.emerson.com/
EmbeddedComputing
www.vmecritical.com/p46537

Galleon Embedded 
Computing
www.galleonembedded.com
www.vmecritical.com/p46124

General Micro 
Systems, Inc.
www.gms4sbc.com
www.vmecritical.com/p45269

LYTRON
www.lytron.com
www.vmecritical.com/p46467

MEN Micro Inc
www.menmicro.com
www.vmecritical.com/p43071

Mercury Computer 
Systems, Inc.
www.mc.com
www.vmecritical.com/p45624

N4 Comm
www.n4comm.com
www.vmecritical.com/p15177

SICK, Inc.
www.sickusa.com
www.vmecritical.com/p22747

Spectrum Signal 
Processing
www.spectrumsignal.com
www.vmecritical.com/p46005

Technobox, Inc.
www.technobox.com
www.vmecritical.com/p43777

Wolf Industrial Systems, Inc.
www.wolf.ca
www.vmecritical.com/p45440

Xembedded, LLC
www.Xembedded.com
www.vmecritical.com/p46261
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A PCIe-to-
OpenVPX 
lifeline
Routing all I/O off 
the backplane of a 
conduction-cooled board 
is well and good at the 
deployment stage, but 

it can be a nightmare during development. PCI-SYSTEMS, the company always 
innovating something new for VME and its ecosystem, has come up with a set of 
PCIe cables for OpenVPX. But not just any OpenVPX board: for a conduction-cooled 
OpenVPX board. Designed to simplify high-speed connectivity to conduction-cooled 
systems, the cable and companion boards bridge an OpenVPX system to a standard 
convection-cooled PCIe system.

Available in x4 and x8 PCIe flavors, a PCIe air-cooled expansion board can be cabled 
to a downstream VPX/OpenVPX system. The cable mates to a companion 3U, 
conduction-cooled OpenVPX board plugged into a VPX CPU slot. The board is VITA 46 
(VPX) compliant and supports Power On/Cable Present modes. There are two PCIe 
x4 connectors on the 3U board’s front panel. 

PCI-SYSTEMS
www.pcisystems.com
www.vmecritical.com/p46818

Sixth time’s a charm
Dubbing their SBC312 3U VPX SBC the 
sixth member of the GE Intelligent 
Platforms VPX lineup, this 
version has on-paper specs 
of 4x the performance of 
earlier versions (as measured 
by the number of cores). Based 
upon the Freescale QorIQ 8-core P4080, 
this SBC delivers oh-so-much-more performance and I/O bandwidth, while keeping 
a lid on power consumption and heat dissipation. The SBC is designed for small 
shoebox systems such as UAS platforms or any box demanding gobs of horsepower 
in a small space.

The P4080 (or optional four-core P4040) is attached to 4 GB of dual-channel 
DDR3 memory. Two x4 PCIe (Gen 2) links can be broken down into four x1 links, 
one of which can be converted into a 10 GbE port. Also included: an additional 
2 1000BASE-T ports, 2 serial, 2 USB2, 2 SATA, and 8 GPIO – just for good measure. 
The VITA 46 board is also available in other mechanical versions, including a VITA 48 
format for two-level maintenance, and there are five air- and conduction-cooled 
versions. There’s even a PMC/XMC mezzanine site, in case you need even more 
I/O or processing oomph. A comprehensive set of BSPs and operating systems 
is available.

GE Intelligent Platforms
www.ge-ip.com
www.vmecritical.com/p46821

Mix-and-match I/O saves power, space
Sure, everyone’s got a VPX SBC – but where do you go when you want high-density, 
single-slot synchro/resolver I/O? Why, North Atlantic Industries, of course. You’ll 
want to get your mitts on the 67C3, a modular 6U VPX motherboard that can be 
populated by up to 6 independent submodules to realize myriad I/O functions. And, 
each I/O can be controlled by VME, dual GbE, Serial RapidIO, or PCIe. Control and 
packing density are the keywords of this OpenVPX board.

The choices for connectivity are impressive: synchro/resolver, LVDT/RVDT 
simulation and measurement, A/D, D/A, discrete/differential/TTL/CMOS, RTD, 
encoder, and a plethora of more common I/O. These include: serial (RS-232/
422/485), MIL-STD-1553, ARINC 429, and even the automotive CANbus. 
The board is available in air- and conduction-cooled versions, 
and it can operate over -40 °C to +85 °C. 
It’s kind of like shopping at the dollar 
store, with so many choices 
available it’s hard to decide 
which combination to choose.

North Atlantic 
Industries
www.naii.com
www.vmecritical.com/p46820

3U VPX 
PowerQUICC 
SBC
From the original Motorola 
QUICC to the modern Freescale 
PowerPC-based PowerQUICC, 
designers could be assured of one 
thing: maximum peripheral density in 
a low-power package. That’s the reason 
Interface Concept, a European provider of all kinds of open-standard small form factor 
hardware, opted to use the 1 GHz PowerQUICC III MPC8536E. It’s at the heart of a 
new 3U VPX convection-cooled carrier/XMC sandwich boasting impressive I/O in a 
small footprint.

The main event is the 1 GHz PowerQUICC III backed up by 1 GB of DDR2 SDRAM 
with ECC. There’s also 128 MB of flash and 4 GB of NAND flash for larger NV 
storage. There are up to 3 GbE ports, 1x USB 2.0 port, 2 SATA ports (on P2), and 
2x RS-232 serial ports. Best of all, with a board blasting data from all its ports, 
it consumes a mere 10 W at 1 GHz. The convection-cooled board is available in 
standard, extended, and rugged grades. BSPs include VxWorks and Linux, with 
custom BSPs available.

Interface Concept
www.interfaceconcept.com
www.vmecritical.com/p46819
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Dual-core PPC: 
Choose PCIe or 
Serial RapidIO
Ah, choices. It’s good to have 
them. Paper or plastic? Fries? 
Serial RapidIO or PCIe? These are 
the choices available to designers 
of extremely rugged systems 

when specifying the single-slot C110 from Aitech. The 6U SBC is based upon VPX 
(VITA 46) with OpenVPX (VITA 65) profiles and features a dual-core PowerPC 
MPC8640D – one of the last from Freescale available with AltiVec. The CPU clocks 
at 1.25 GHz and has 2 GB of dual-channel DDR2 SDRAM with ECC, 128 MB of 
flash, and 8 GB of NAND flash for nonvolatile mass storage.

Since this board is all about the VPX fabric, there are four x4 ports that are 
configurable for either Serial RapidIO or PCIe. Depending upon the OpenVPX profile, 
the board can “talk” in VME64, 2eSST, or 2eVME, besides the fabric choices. I/O 
includes four GbE ports, four USB2, two SATA2, 6 asynchronous serial ports, and 
8 GPIO. There’s also I2C to provide system-level board management plus rail voltages, 
temperatures, and other metrics. Finally, add-on flexibility is provided by two  
PMC/XMC slots and an optional Aitech I/O module. As with all Aitech boards, this 
one’s available for extreme environments, operating from -55 °C to +85 °C.

Aitech Defense Systems
www.rugged.com
www.vmecritical.com/p46597

Itty-bitty cryo coolers
Ok, so “cryo cooler” is a bit of a stretch, but these enhanced Cascade Series 
Thermoelectric Assemblies (TEAs) from Laird Technologies are way cool. Literally. 
Boasting nearly double the cooling capacity versus single-stage Thermoelectric 
Modules (TEMs), these TEAs may eliminate the need for more exotic and potentially 
unreliable cooling solutions such as compressors. Designed for medical applications 
to keep samples cool and for analytical instruments requiring cooling below 0 °C, 
the devices are small and can be mounted directly to hot electronics such as CCDs in 
high-precision imaging systems.

Multistage TEMs achieve a very high temperature differential from ambient, providing 
up to 40 percent higher cooling capacity at cold temperatures. They’re solid state 
and their size may allow them to be integrated into a final assembly in either of two 
common configurations: Air-Air (AA) or Direct Air (DA). AA uses convection cooling 
where heat is absorbed and dissipated by high-density heat exchangers and ducted 
outward via shrouds and fans. In DA, conduction cooling is used through a cold 
plate and then air is moved across the cold 
plate similar to AA. At temperatures greater 
than +30 °C from ambient, Laird claims 
their products achieve almost 60 percent of 
maximum cooling, versus only 30 percent of 
other products. The company doesn’t offer 
much detail about their secret sauce, so we 
have to take their word for it. 

Laird Technologies
www.lairdtech.com
www.vmecritical.com/p46822

Continued on page 42
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Up/downconversion 
goes mini 
British carmaker John Cooper and TiaLinx, 
Inc. might have shared a common bond: 
the ability to go “Mini.” Indeed, TiaLinx’s 
2W V-band transmitter and receiver 
modules just might set their own mini trend 
as they facilitate customized Giga-band wireless link integration and shrink TiaLinx’s 
Eagle60 family of Ultra-Wideband (UWB) RF imaging wares down to size (literally). 
Developed and supported courtesy of an SBIR Phase II contract with the Office of 
Naval Research and the Army’s PM CCS, the TLXAR60 receiver module proffers 
downconversion, while the TLXAT60 transmitter does the upconversion. 

The transmitter module, in the active array flavor, comprises several 57-64 GHz 
power amplifiers. Meanwhile, the receiver’s active-array amplifiers are low-noise, 
accepting signals and blending them for base-band system delivery. The modules offer 
a combining gain in excess of 12 dB, and the individual modules use less than 2.5 W. 
Module interfaces are suited for communications to/from off-the-shelf, hand-portable 
radar and other systems.  

TiaLinx, Inc. • www.TiaLinx.com • www.vmecritical.com/p46828

Licenses to fly
MIL-STD-1553 and ARINC 429 are 
the de facto communications buses in 
avionics and other military applications, 
and Data Device Corporation (DDC) is 

regarded as a COTS market leader, providing the lion’s share of ICs supporting each 
bus. But avionics systems are not controlled by silicon alone: There’s sophisticated 
software required during the simulation, design, test, verification, and integration 
phases of every program. So with DDC’s updated software-licensing options ready to 
roll, designers have more flexibility in how they want to pay for that software. It’s 
not sexy or technical, but it’s an essential reality in cost-constrained DoD programs. 

DDC’s host-based software packages can now be covered under three types of 
licenses: USB dongle, node-locked, and network. The dongle is for one-off systems, 
often laptops that move from place to place. The node-locked license is intended for 
dedicated, secure computers that absolutely must remain in a fixed location, without 
the hassle of an external license or key. And finally, the network license is useful for 
distributed teams that do simultaneous development work in multiple locations. All 
three new license types apply to the company’s dataSIMS, BusTrACEr, ARINC Data 
Bus Analyzer, and LabVIEW Support Package software products. We’ll say it again: 
not sexy, but certainly a very welcomed change that’ll save implementation costs 
in mil programs.

Data Device Corporation • www.ddc-web.com
www.vmecritical.com/p46829

Embedded Channels are a 
practical way to get the latest 
in-depth information on a 
topic in a quick read. Each 
portal offers the latest in:

News	 	 •		Articles•	
White	Papers	 •		Products	•	
E-casts	 	 •		Videos•	

And	 more	 items	
related to a single 
topic. Embedded 
Channels are the 
easiest way to see  
what’s going on  
now within the  
embedded community.

 
channels.opensystemsmedia.com/RTOS,	/VPX,	 
/OpenVPX,	and	more

Embedded Channels
vmecritical.com
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All our chassis products are delivered Tested and Certified by independent authorized Labs per MIL-STD-461E
& MIL-STD-810F for immediate deployment in US Navy and US Air Force military UAVs, Fighters and Helicopters.

CM-ATR-25/SIXHEX-16HP : ½ ATR, 5 Slot 6U, 575W PSU, 9Kg

We have incorporated 16 Heat Pipes within our latest Six Heat Exchanger chassis series in 
order to improve thermal performance a step further. The new SixHex-16HP ATR range will  
increase your system MTBF by 40% when compared to our outstanding SixHex series as a  
result of the additional reduction in payload operating temperatures.

This achievement surpassed our design expectations. Customers will appreciate the superb 
quality and performance delivered in such compact enclosures. Today, even our smallest 
9 kg ½ ATR chassis is capable of handling up to 700 Watts. This COTS industry record  
establishes an unbeatable sealed platform for the most demanding Military applications. 
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Visit www.cmcomputer.com or contact us at info@cmcomputer.com to request our latest Chassis Catalog.

Contaminant-free enclosure
Available in ½, ¾ & 1 ATR size
VPX, VME64 & cPCI ready
Accepts Conduction & Air-cooled 6Us 
Flexible Top & Bottom I/O wiring
Six internal Heat Exchangers
16 integrated Heat Pipes
Up to 1.8 KW total Power Dissipation
Up to 150 W per slot

Integrated Temperature Control Unit
Dramatically increases payload MTBF
2 User defined PSU DC outputs
25°C less than heat exchanger ATRs
50°C less than conventional ATRs
In-line EMI/EMC MIL-STD 461E Filter
Stand alone low weight solution
Customizable to specific requirements
Mounting Tray with quick release system
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It has been demonstrated in the field that military ATR enclosures  
are crucial to your end system reliability and performance.  
CM Computers is proud to develop superior products that  
guarantee your payload electronics are matched with excellence. 
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Self-dissipation Military Chassis Figures
 Total Power vs Board Card-rail Temperature 

1/2 ATR Sealed Chassis (5 slot)
CM-ATR-25/SIXHEX-16HP/28VDC
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Product Highlights

The perfect Sealed COTS solution

VPX, VME & cPCI True Military ATR Enclosures
16HP - Embedded Heat Pipe transfer system


