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-40° to +85°

EPIC™ XE-900 CPU, with conductive cooling system

0S Embedder™ kits

Our kits are the shortest path to a successful OS on an Ocatgon
embedded computer:

@ Pick your Octagon SBC
® Pick the OS you prefer: Linux or Windows®

Octagon delivers a high performance, total solution.


www.octagonsystems.com

XMB

The XMB is part of Octagon’s line of Core Systems™ that offer
out-of-the-box solutions for transportation, military and secu-
rity applications. The XMB is a “no compromise” design for

a mobile server that optimizes the electrical, thermal

and mechanical components for maximum reli-

ability. The result is a powerful, yet fanless

system in a rugged extrusion that

provides 24/7 service even in harsh

environments.

The basic unit includes the processing
power, power supply, memory and I/O for
most applications. Yet, it can be easily ex-
panded using PC/104 1/O function blocks
or Octagon’s XBLOK™ half-size PC/104
expansion modules. Generated heat is
effectively channeled directly to the case
to help prevent internal hot spots.

XMB mounting options

Please call today for a datasheet
We offer three mounting options for the XMB.The standard mounting plate

303-430-1500
is designed for benign environments with low—stress vibration.The shock and

vibration dampening system is ideal for use in trains, buses, planes and other C T

mobile applications. especially where shock and vibration is more or less con- 0 A GON
stant. The quick—release mounting system provides a convenient way to quickly SYSTEMS —
remove the XMB enclosure from a bulkhead or overhead location.
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Fanless XMB Mobile Server

The XMB is part of Octagon’s line of CORE SYS-
TEMS™ that offer out-of-the-box solutions for military,
security and transportation applications. The XMB offers
a “no compromise” design that optimizes the electrical,

thermal and mechanical components for maximum reli-
ability. The result is a powerful, yet fanless system in a rug-
ged extrusion. Easily expanded using PC/104 I/O function
blocks, or Octagon’s XBLOK™ half-size PC/104 modules
that save space and cost.

Fanless operation: Heat generating components are
thermally connected to the case to help prevent internal
hot spots. Operates in ambient temperatures from -40° to
75° C, depending upon the processor speed, user options
and mass storage devices. The optimally designed thermal
conduction systems channels heat from the CPU and the
power supply directly to the finned case and rear heat sink.

The basic unit includes the processing power, memory;,
power supply and I/O for most applications. Enclosure with
standardized end plates, option panel and standardized I/O
and power connectors. Applications include planes, trains,
buses, military, homeland security, police, communications,
and SCADA markets. Windows® XPe and Linux compat-
ible. Octagon has OS Embedder™ kits for easy installation
of Linux as well as drivers for the hardware.

Octagon Systems

7403 Church Ranch Blvd.
Westminster, CO 80021

P: (303) 430-1500
F: (303) 426-8126
www.octagonsystems.com

High Performance RMB CORE SYSTEM™

The RMB enclosure system performs over a wide
temperature range with processors at 1 GHz, or higher. A
no-compromise design optimizes the electrical, thermal
and mechanical components for maximum reliabil-
ity. Both MIL-CORE™ and IND-CORE™ versions are
easily expanded using PC/104 I/O function blocks, or
Octagon’s XBLOK™ half-size PC/104 modules that save
space and cost.

The MIL-CORE case is sealed from weather, salt spray
and environmental hazards. Rated to IP67 & NEMA 4X.
The IND-CORE version offers the same reliable operation
in harsh industrial environments. The case is rated to IP52
and NEMA2.

The basic unit includes processing power, mobile
power supply, memory, connector card and I/O for most
applications. Enclosure with standardized end plates,
option panel and standardized I/O and power connec-
tors. Software drivers for Linux and Windows® XPe are
included. Software on a CORE SYSTEM is easily ported
to other applications.
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XE-900-Fastest EPIC™ board is now available with Windows® XPe

The XE-900 SBC is a high-performance, low-power, x86
workhorse for embedded applications. It is an EPIC form
factor SBC with a rich family of I/O functions. The XE-900
integrates video, serial ports, Ethernet, digital I/O, and
USB networking into a single card. Support for three hard
drives gives this card the versatility to adapt to any applica-
tion. The XE-900 is ideal for applications in transportation,
security, military, communications, distributed control,
point-of-sale, ticketing machines, weighing equipment, and
other similar environments.

The low-power requirements and built-in power man-
agement functions make it suitable for situations where
battery life or heat dissipation is a concern. The CPU pro-
vides enough computing power for virtually any embed-
ded application. The XE-900 SBC is fully compatible with
Windows® XP, Linux and QNX.

Our products are designed and manufactured with exact-
ing specifications under the supervision of a quality manage-
ment system that is ISO 9001-2000 certified. The XE-900 will
withstand high shock and vibration, and operates in tem-
perature ranges from -40° to +85° C (400 & 733 MHz ver-
sions). This rugged single board computer will provide years
of reliable service in the most challenging environments.

Octagon Systems

7403 Church Ranch Blvd.
Westminster, CO 80021

P: (303) 430-1500
F: (303) 426-8126
www.octagonsystems.com

XBLOKs™

XBLOKs™; Half the size for compact, low-cost PC/104 expansion

XBLOKSs offer the best solution in cost and perfor-
mance for expansion on the PC/104 and PC/104-Plus
buses. Only 44 percent the size of the standard PC/104
card, the XBLOKSs allow two functional additions while
only increasing the PC/104 stack height by one level. The
reduces not only the system size but can be crucial in en-
hancing the cooling of higher performance CPU cards.
The XBLOKSs use two of the standard PC/104 supports
and the pins of the connector for stiffening. XBLOKSs
have the same 5g vibration specification as other Octa-
gon PC/104 cards. Multiple OS support available.

Octagon offers five XBLOK cards:

+ X-DIO-48 Digital I/O card has 48 lines of digital I/O
and connects to the 8-bit PC/104 header

+ X-COM-2 dual serial card has two ports configurable
for RS-232, RS-422, and RS-485 interfaces

+ X-LAN-1 Ethernet LAN card provides one IEEE

+ X-USB-2 contains two root hubs for operation of up
to four USB devices

+ X-SRAM-2M provides 2 MB of low-cost, battery-
backed SRAM
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GE Fanuc
Embedded Systems

_eqad
Rece

ng the way in Digital
ver Technology.

An uncompromising commitment to be the best.

Delivering the best solution means not making
compromises. Not compromising performance -
when you could have the industry-leading sustained
performance of the ICS-8552B or ICS-8554D.

Not compromising reliability - when you could

have the world-beating expertise of GE Fanuc in
developing rugged solutions.

Not compromising choice - when the ICS-85528

and ICS-8554D provide the best in ADC, DDC and
FPGA technology for software defined radio, military

FANUC

communications, radar and signal intelligence
applications. And not compromising your budget
when you can choose the optimum solution for
either development or deployment.

At GE Fanuc Embedded Systems, our commitment is
to offer you our best in performance, reliability and

selection. And on that we will not compromise.

www.gefanucembedded.com

1CS-85528

1CS-8554D

{ EMBEDDED COMPUTING

Now a part of GE Fanuc Embedded Systems

© 2007 GE Fanuc Embedded Systems, Inc. All rights reserved.


www.gefanucembedded.com

ﬂT Features

J U ” H n H L June 2007 Volume 9 Number 6

Special Feature

SIGINT System Architectures

26 Scalable, Flexible PC Platforms Achieve SIGINT Spectrum Dominance
Anthony Hunt and Tom Wagner, Signatec
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34 VPX Aids Development of Next-Gen SIGINT Systems
lan Stalker, Curtiss-Wright Controls Embedded Computing
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Bob Walsh, TEK Microsystems
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COTS Products

66 1.8 GHz Pentium M EBX SBC Runs at -40° to +70°C
Multi-Function PCI Express Card Blends Eight Analog Outputs
Human Machine Interface Solutions Are Rugged, Lightweight
Tiny Logic Module Cuts Mil System Development Time
VXS Payload Extender Boards Have Test Points for All Lines
... and more.

COTS (kots), n. 1. Commercial off-the-shelf. Terminology popularized in 1994 within U.S. DoD
by SECDEF Wm. Perry’s “Perry Memo” that changed military industry purchasing and design
guidelines, making Mil-Specs acceptable only by waiver. COTS is generally defined for technol-
ogy, goods and services as: a) using commercial business practices and specifications, b) not de-
veloped under government funding, c) offered for sale to the general market, d) still must meet the
program ORD. 2. Commercial business practices include the accepted practice of customer-paid
minor modification to standard COTS products to meet the customer’s unique requirements.

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

(U.S. Marine Corps photo by Cpl. Shane S. Keller).
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The Abrams tank will be among the Current Force
vehicles to benefit from the transfer of Future
Combat Systems communications technology.
Shown here, the U.S. Marines Personal Security
Detachment, Regimental Combat Team 2 are
passing an Abrams tank from Alpha Company,
1st Tank Battalion along a road in lIraq earlier
this year.
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Wedge-Lok Series

Wedge-Lok retainers provide resistance to shock and vibration.

The Wedge-Lok series of retainers offer the highest
locking force available for cold wall applications. They
mount to printed circuit board assemblies using screws,
rivets or adhesive banding and are then inserts into
machined channels of cold plates or heat exchangers. The
wedge design holds the printed circuit board firmly in
place providing high resistance to shock and vibration
while producing maximum thermal transfer.

Available in three-piece and five piece versions, the
retainers are offered in a variety of lengths, profiles and
actuation styles. Maximum length is 12 inches. Mini-
mum length is 2 inches. Profile dimensions range from
0.240 x 0.180 inches to 0.375 x 0.375 inches. Depending
on configuration, Wedge-Loks are actuated by screw or
lever. Versions are available that meet the DSCC (De-
fense Supply Center, Columbus) 89064, DSCC 84103 and
DSCC 86110 specifications. Clamping and retention force
depend on version up to a maximum of 700 lbs. clamping
and 750 Ibs. retention. Maximum thermal resistance is 0.8
degrees C/W/inch.

Birtcher

A division of Pentair Electronic Packaging
170 Commerce Drive P: (401) 732-3770
Warwick, RI 02886 www.birtcherproducts.com

Conduction-Cooled Assembly

This conduction-cooled keying solution provides a VITA 1.6-
compatible solution for boards that don’t have front panels.

Birtcher’s conduction-cooled assemblies (CCA) prevent
board flexing while removing waste heat. A CCA consists
of a high-thermal-conductivity frame, a backing plate,
an ejector/injector and one or two high-retention, high-
thermal conductivity card retainers. The frame is usually
milled from aluminum because of its low density. Typi-
cally the frame and board are designed together so that
high-dissipation components contact the frame directly,
shortening the heat transfer path. The backing, which
attaches to the solder side of the board, is also milled from
aluminum plate and pocketed to avoid electrical protru-
sions that might cause a short circuit.

Injector/ejector handles are incorporated into the frame
to facilitate insertion and removal of the board from the
chassis. Birtcher Wedge-Lok card retainers secure the CCA
into slots in the frame with a high retention force that also
optimizes cooling. The CCAs are IEEE 1101.2 and VITA
30.1 compliant and are assembled complete with Wedge-
Loks and Extractors. Custom designs are available.
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When your mission is critical...

...DEPEND on Birtcher Card Guides & Conduction Cooled Assemblies

For 46 years, Birtcher’s rugged card guides,
Wedge-Loks®, and conduction cooled products
have been the keystone of electronic systems.
Birtcher products secure electronics with robust
clamping and a protective cooling path
regardless of vibration or G-loads. Whether
deployed in spacecraft, aircraft, watercraft,

or allterrain vehicles, when your application

is mission-critical, look no further than Birtcher.

Wedge-Lok-

Wedge-Tainer-

¢ Designed to comply with ® Meets the requirements
MIL-STD-8 10D and MIL- of drawing 84103,
STD-901D in addition to Defense Supply Center,
MIL-E-5400 Columbus

HoLDING IT ALL TOGETHER

www.birtcherproducts.com ® 888-957-8291
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Miniature, rugged 28 Vdc MIL-COTS converters deliver breakthrough performance and flexibility

VicHiI~

FACTORIZED POWER

28 Vdc MIL-COTS Converters

e Wide input 28 Vdc (13.5 to 50 V) The new PRM+VTM chipset provides
« Isolated 1 to 50 Vdc output the s.mallest, highest efficiency, h?ghest
) ] density complete DC-DC conversion for
* MaX|ml.m§ power density mission critical 28Vdc military and aerospace
414 W/in> per chip applications. The new M-FIAM7 filter module
¢ High efficiency : >95% per chip provides compliance to MIL-STD-1275,
MIL-STD-704, DO-160 and MIL-STD-461.

¢ Low noise: >1 MHz switching frequency
¢ Fast transient response: < 1 s

-IN
e Full MIL temperature -55°C to 125°C ch J
. M-FIAM7 PRM-AL [ vTm
operation
AN }I

¢ Weight: only 15g (0.5 0z.) each
e MIL-STD-1275, MIL-STD-704, DO-160

and MIL-STD-461 compliance
with M-FIAM? filter

For more information on the new MIL-COTS

Ve Chip power solutions and technical
documentation, visit vicorpower.com.

To order samples, call 1-800-735-6200 (US &
Canada)

or email custserv@vicorpower.com.

Evaluation boards available at vicorpower.com/milvicboard

All parts in mass production and available from stock.

800-735-6200 vicorpower.com/milvichipc; A\M“’ VICOR
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Publisher's

Notehook

Crystal Ball Malfunction

a little shaky when it comes to reading the info on DoD

nominees and determining how they will perform. If we
go back to the June 2001 issue of COTS Journal, I wrote about
the government making a good decision. Consciously or uncon-
sciously—I assumed consciously—the DoD appointments as
Secretaries of the Army (Thomas White), Navy (Gordon Eng-
land) and Air Force (James Roche) along with Pete Aldridge
as Undersecretary of Defense for Acquisition, Technology and
Logistics (ATL) brought a very strong commercial team into
the Defense Department. These gentlemen all have or had im-
pressive industry backgrounds. Recognizing the importance of
that in order to continue the advancement of acquisition reform
showed some good decision making. Well, that didn’t happen.

Here we are almost six years later and we’re still wrestling
with acquisition reform—and it’s as screwed up as ever. The only
apparent survivor of the original dynamic four is now Gordon
England. Fast forward next to May of 2005 when I talked about
how everyone’s hopes for cleaning up the acquisition problems
were then pinned on Gordon England. At the time he was slated
as the heir apparent for Deputy Secretary of Defense job, replac-
ing Paul Wolfowitz, who was heading to the World Bank (and we
see how that turned out for Wolfowitz). England only officially
took the post when President Bush placed England in the posi-
tion through the use of the constitutional provision of a recess
appointment in June of 2006, but England served the role in an
acting capacity for about a year prior.

My crystal ball didn’t perform much better when it came to
the Undersecretary of Defense for Acquisition, Technology and
Logistics. Edward (Pete) Aldridge left in 2003, replaced by Mi-
chael Wynne, and in June of 2005 the Senate confirmed Kenneth
Krieg as Undersecretary of Defense for Acquisition, Technology
and Logistics, replacing Wynne.

Well, hopes for a meaningful overhaul of the acquisition
process be dashed. In the early spring this year Kenneth Krieg
announced that he wanted to overhaul the Future Years Defense
Plan (FYDP). It’s supposed to be some sort of rolling five-year
plan updated yearly that forecasts spending. In typical govern-
mental fashion, the bureaucrats have turned the FYDP into
some form of verbiage explaining the budget without providing
any meaningful numbers. Krieg still hopes that the FYDP can
be saved. But who’s going to save it? A few months ago Defense
News (March 26, 2007) did an interview with Mr. Krieg. I'm
hoping this was just a bad day for him as most of his answers to
the questions—and trust me they weren’t tough—weren’t worth

0 ver the years I've proven to myself that my crystal ball is

reading. Maybe his heart just isn’t in it anymore in light of the
fact that—as everyone unofficially knows—Krieg plans to leave
the DoD sometime this summer.

In keeping with the usual way politicians do things, let’s
run an idea up the flagpole and see how much opposition we
get before we do anything official. The rumor mill says that the
replacement for Krieg will be John J. Young, Jr. Young currently
serves as the DoD’s Director of Defense Research and Engineer-
ing. As the DoD’s chief technologist he oversees about $70 bil-
lion of research money for basic and applied research, develop-
ment of certain prototypes, DARPA (Defense Advance Research
Projects Agency), DTIC (Defense Technical Information Cen-
ter) and others. Prior to this DoD post he held a similar posi-
tion for the Department of the Navy where he was the architect
for the procurement of a few key Navy projects currently in the
news like DDG-1000 and LCS. If he gets Krieg’s position, will he
be willing to change things that he implemented in projects he
started, or even admit that they need changing?

With only a year and a half left before the next Presidential
election, will anyone be able to keep track of the musical chairs
that will be played within all the Cabinet offices? Isn’t this where
all the lead dogs jump ship to get jobs in industry and all the sec-
ond-tier dogs get a shot at lead dog so they can put that on their
résumé? Maybe I'm being cynical.

This takes me back to my opening statement about my
poor track record for determining the potential capability and
performance of DoD candidates based on basic information
available. Will John Young be appointed as Undersecretary of
Defense for Acquisition, Technology and Logistics? Or will he
just be assigned the slot without ever going through the confir-
mation process? Bear in mind that the current Congressional
climate isn’t the best for administration appointees. But if Young
is put in the driver’s seat, will he just pretend or will he—and can
he—effect real change? For my part, I hope that he does more
than just ride out the rest of this administration’s term. But then
I held out that hope for Gordon England, and I'm afraid I have
to say I've been disappointed. 11

Pete Yeatman, Publisher
COTS Journal
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Zeus Solid State Drive (SSD)

The Ultimate SOLID STATE
DRIVE for embedded military
and aerospace storage
applications

Zeus Solid State Drive

Leading the high-performance, high-reliability mili-
tary need for ruggedized storage is STEC’s Zeus Solid
State Drive (SSDs). Zeus SSDs are high-capacity, and
high-throughput memory and mass storage solutions for
mission-critical systems in a variety of industries. Applica-
tions include data recorders, oil pipeline inspection guides,
industrial automation robots and scientific equipment.

STEC

STEC is a world wide technology provider of high
performance and high reliability OEM memory and stor-
age solutions. With the industry’s most comprehensive
Flash/SSD and DRAM product offering, STEC delivers an
astounding array of Flash interfaces including SAS, FC,
SCSI, SATA, ATA, USB, SPI, SD, MMC and CF to DRAM
technologies including DDR3, DDR2, DDR, SDRAM and
even legacy EDO and FPM.

Driving the cutting edge SSD product line is STEC’s pro-
prietary controller technology, designed from the ground
up to offer OEMs the level of performance, dependability,
and longevity required for the most demanding applica-

3001 Daimler St., Santa Ana, CA 92705
Phone lines open 6:30AM - 5:30PM PST
Sales & Technical Support: 1-800-367-7330
International Sales: (949) 476-1180
General Assistance: (949) 476-1180

Solid State Drive Team
Toll: (800)796-4645

Tel: (949)260-8345
Email: SSD@stec-inc.com

Zeus SSDs provide a range of features that are designed
to meet the specific needs of our customers, including dif-
ferent form factors, interfaces, data throughputs, capaci-
ties, environmental specifications, and purge features.
With speeds ranging from 200MB/s read speeds, 100MB/s
write speeds, with capacities up to 512GB, Zeus Solid State
Drive is able to deliver the performance, quality and reli-
ability on any scale, any application and for any condition.

Zeus SSDs are built for extreme environmental
conditions:

* Built and tested to comply:

* MIL-STD-810F
* MIL-STD-167-1
* NEBS Level 3

» Commercial and Industrial temperature versions

+-40°C to +85°C

+ Operational Characteristics

+ Shock: 1,500G
+ Vibration: 16.3G RMS
+ Altitude: 80,000 ft
* Defense industry compliant secure erase features

tions. STEC’s advanced Flash management, long-term life
cycle support, embedded security features and exhaustive
product testing utilizing proprietary test systems translate
into the industry’s most comprehensive Flash offering.

STEC’s OEM grade DRAM modules are high-capacity,
high-performance, and high-reliability modules designed
for the demanding needs of servers, telecom, embedded
applications, and other complex products. These modules
are developed using STEC’s world-class engineering, test-
ing, and volume manufacturing expertise. These modules
are customizable to meet the need of non-standard system
or application requirements.
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The U\hmofe SOLID STATE DRIVE

for embedded military and aerospace storage applications

Zeus Solid State Drive y

e PATA/IDE, Serial ATA and Fibre Channel interfaces

e 2.5" and custom form factors

e 8-128 gigabyte capacities with data rates up to 72MB/sec
 Advanced industrial security features

® Industry leading 5-year warranty

Rugged Zeus Solid State Drives (SSDs) are ideal for batflefield
military and aerospace sysfems that require high reliability and high
tolerance to shock, vibration, humidity, altitude and temperature.

For more information, contact our SSD specialists af SSD@stec-inc.com, call
1-800-796-4645 or visit our website at www.stec-inc.com.

© STEC, Inc. The STEC name, logo, and design are trademarks of STEC, Inc. All other trademarks are the property of their respective owners.



www.stec-inc.com

GE Fanuc Embedded Systems

7401 Snaproll N.E. P: (505) 875-0600
FANUC Albugquerque, NM 87109 F: (505) 875-0400
www.gefanucembedded.com

V7865 - Rugged Intel Core Duo VMEGU SBC CR11 - Rugged Intel Core Duo CPCI6U SBC

V7865 - VMEGU SBC with Intel Core Duo Processor CR11 - CPCI6U SBC with Intel Core Duo Processor

The V7865 features the Intel Core Duo @ 2.16 GHz or Based on the Intel Core Duo Processor, the CR11 is de-
Intel Core Duo @ 2.0 GHz processors and 1/0O flexibility signed to support processor speeds from 1.06 GHz up to
to meet many different application needs. The V7865 is 2.0 GHz. The Intel Core 2 Duo runs at 1.5 GHz. Rugged
available in commercial up to rugged extended tempera- needs are addressed with optional conduction cooling and
ture models, making it ideal for applications including extended temperature range of -40 °C to +80 °C (depends
advanced defense, aerospace, and homeland security. on selected board options). Increased shock and vibra-

tion immunity is designed in by using optional stiffener

+ Intel Core 2 Duo @ 2.16 GHz or bars and wedge locks. Conformal coating is optional.

Intel Core Duo @ 2.0 GHz The CR11 supports a 32- and 64-bit processor architec-

+ 2x Gigabit Ethernet on the front ture. The CR11 is designed to meet the requirements of

+ Up to 3 GB DDR2 SDRAM markets such as automation, simulation/training, test and

+ VME320 compatible measurement, and military.

+ Optional VITA 41.3 (VXS Ethernet)

+ Conduction Cooled, Extended Operating
Temperature, Rugged
+ Intel Core 2 Duo @ 2.16 GHz or
Intel Core Duo @ 2.0 GHz
+ 2x PMC expansion site, with one XMC optional
- Up to 4 GB DDR2 SDRAM w/ ECC
* 2x Gigabit Ethernet
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GE Fanuc
Embedded Systems

Flexibility like tr
deserves appla

S
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Introducing the industry’s most flexible 6U Compact PCl single board computers

Of course, you could change your project. But wouldn't
it be better if you didn't have to? If you could find the
single board computer that precisely meets your needs?
Look no further. The new Intel®-based family of PICMG
2.1-compliant 6U CompactPCl SBCs from GE Fanuc
Embedded Systems is characterized by outstanding
flexibility in the range of options it offers. Market-leading
performance is a given - and remarkably low power
dissipation, coupled with optional ruggedization, means
it can perform in the most challenging environments.

But it's in its flexibility that it excels. Three choices of
processor, including a state of the art Intel® Core™2 Duo

FANUC

processor - coupled with ATI 2D and 3D graphics. Up to
4GB memory (soldered, in order to maximize robustness
and reliability). Dual Gigabit Ethernet. Flash drive or UDMA
hard disk - or both. Two RAID-capable SATA channels. Two
PMC sites. Four USB 2.0 ports. There’s even a choice of
operating system.

The CP11, CT11 and CR11 from GE Fanuc Embedded
Systems. We designed them to be flexible so you don't
have to be.

www.gefanucembedded.com

CR11
6U Compact PCI
single board computer with
Intel® Core™2 Duo or
Intel® Core™ Duo processors

© 2007 GE Fanuc Embedded Systems, Inc. All rights reserved.
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intel.

Intel ® Multi-Core Processors

Intel’s industry-leading process technology provides the
foundation for multi-core processors, including Quad-
Core Intel® Xeon® and Intel® Core™ 2 Duo processors.
Multiple microprocessor cores are integrated onto a single
chip and this technology leadership enables Intel to design
innovative features, including virtualization and security,
into energy-efficient silicon products. Of special impor-
tance in network-centric applications, Intel® multi-core
processors include micro-architectural enhancements that
accelerate processing-intensive tasks such as signal and
3D image processing. Multi-core processor capability is
central to Intel’s platform approach. By enabling energy-
efficient performance and more efficient simultaneous
processing of multiple tasks, multi-core processors allow
you to complete today’s computing tasks more efficiently
and promise to improve user experiences in a variety of
embedded and communications applications. Learn more
at www.intel.com/netcomms.

Intel

2200 Mission College Blvd. P: (408) 765-8080
Santa Clara, CA 95054-1549 www.intel.com

Software Tools - Intel® Performance
Libraries

One compelling advantage of Intel® architecture pro-
cessors is the proven code base and development environ-
ment, which is compatible with open-source operating
systems and familiar to generations of software engineers
and programmers. Intel helps you translate multi-core
processing power into application performance with
tools that help you create, debug and optimize your code.
Intel® Integrated Performance Primitives (Intel ® IPP) for
Windows*, Linux* and Mac OS* contains audio, video,
imaging, cryptography, speech recognition, and signal
processing functions and codec component functions for
digital media and data-processing applications.

The Intel ® Math Kernel Library for Windows, Linux
and Mac OS contains highly optimized, extensively
threaded, mathematical functions for engineering, sci-
entific and financial applications that require maximum
performance. Intel Performance Libraries are foundation
level building blocks for high-performance threading,
math and multimedia applications. Use our performance
libraries to get the most out of today’s new multi-core
and multi-processor systems. Learn more at www.intel.
com/software.

Intel, the Intel logo, Intel Core, and Xeon are trademarks of Intel Corporation in the U.S. and other countries.
*Other names and brands may be claimed as the property of others.
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Leap ahead”

Intel. Igniting Innovation.

The Engines of Innovation

Building on its storied legacy as the inventor of the microprocessor and
microcontroller, today Intel offers one of the broadest lines of Intel® processors,
chipsets, standards-based processor boards and software components for the
embedded market segment. With Intel® multi-core processors serving as the
building block foundation for industrial automation, interactive clients, automotive,
communications and the newest in-vehicle infotainment applications, Intel remains
the catalyst for innovation. The universal motor for electronics has now become
the engine for change.

www.intel.com/go/embedded
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Aitech Boards Tapped for Autonomous Servicing Spacecraft Mission

Aitech  Defense  Systems
computers and PCl boards were
selected for and are now on board
apair of spacecraft tasked to dem-
onstrate fully autonomous on-or-
bit spacecraft servicing capabili-
ties. Launched in early March of
this year, Orbital Express is part
of a DARPA program that consists
of two spacecraft: the Autono-
mous Space Transport Robotic
Operations (ASTRO) vehicle, de-
veloped by Boeing; and NextSat,
a prototypical modular next-gen-
eration serviceable client satellite
developed by Ball Aerospace.

Aitech provided the first-gen-
eration computers for ASTRO that
included several types of Aitech’s
space-qualified,  radiation-tol-
erant 3U CompactPCl boards.
Aitech has achieved design wins
for its board products in several
space programs, including the In-
ternational Space Station. The Or-
bital Express demonstration mis-
sion is considered to be the first
step toward developing an op-
erational system that can service

Quantum3D Wearable
Computer Tapped for
Swedish Mech-Infantry
Simulator

The Swedish Material Defense
Agency selected the Quantum3D
ExpeditionDI to evaluate the
performance of dismounted
infantry simulators within the
larger framework of a Mechanized
Infantry Squad. The Mechanized
Infantry works with tanks and
armored troop carriers, specifi-
cally the CV9040 Fighting Vehicle
and the Leopard 2 MBT.

satellites and support other space
operations. The ASTRO comput-
ers (AC-1, AC-2 and AC-3) are
integrated as three subsystems
and are based on Aitech’s new, 3U
CompactPCl-based product line
including the PowerPC-based 3U
S950 SBC, various analog and
digital 1/0 boards as well as a fully
configured subsystem enclosure
and power supplies.

The three mission-critical
computers use Aitech’s space-
rated boards and enclosures. The
computers include the command
and data handling spacecraft con-
trol computer, the robotic docking
computer and the replaceable
avionics insertion computer that
will dock ASTRO with NextSat. In
the same United Launch Alliance
Atlas V launch vehicle (Figure 1)
containing four additional experi-
mental (micro-satellite) space-
craft, Aitech also successfully
deployed the space-rated S210
VMEbus SBC for the U.S. Air
Force STP-Sat1 satellite.

During the trials, FMV will
evaluate various concepts for
Dismounted Infantry simula-
tors, and each simulator is re-
quired to be interoperable with
existing immersive ground ve-
hicle simulators and to run stan-
dard software. FMV selected
gaming-based software for these
trials and installed additional
software for voice communica-
tions between simulator units.
ExpeditionDI is a wireless/un-
tethered, immersive, self-con-
tained, man-wearable, open-
architecture compute platform

Figure 1

Aitech Defense Systems com-
puters and PCI boards were se-
lected for and are now onboard
a pair of spacecraft. Launched
in early March of this year, Or-
bital Express is part of a DARPA
program to demonstrate fully
autonomous on-orbit space-
craft servicing capabilities.

Aitech Defense Systems
Chatsworth, CA.

(888) 248-3248.
[www.rugged.com].

that enables researchers and
system integrators to quickly
and economically develop and
deploy field-ready training and
mission-rehearsal capabilities
for individual and/or collec-
tive dismounted and mounted
infantry and first-responder
applications. ExpeditionDI em-
ploys the Quantum3D Thermite
Tactical Visual Computer and
features Quantum3D’s pat-

ent-pending wireless control-
ler for the untethered training
weapons. The system includes

a BlackHawk load-bearing vest,
dressed cable assemblies, batter-
ies, chargers and other accesso-
ries, including a transit case for
rapid deployment.

Quantum3D

San Jose, CA.

(408) 361-9999.
[www.quantum3d.com].

Tadiran Batteries Selected
for Mortar Guidance
System

BAE Systems has selected
Tadiran Batteries to supply its
TLM-1530HP lithium batteries
for a project with the Defense
Advanced Research Projects
Agency (DARPA) Advanced
Technology Office. The high-
power, CR2-sized batteries
from Tadiran will support a
program to convert 60 mm
mortars into a precision guided
munitions system.

The TLM-1530 power
modules from Tadiran were
selected because they meet
specific size, weight and
performance requirements
issued by BAE Systems and
DARPA. Due to both price and
size constraints, 3.0-volt CR2
consumer-type cells, typically
used in cameras, were initially
considered but rejected because
they could not operate in
extremely cold environments
and offer a limited shelf life of
approximately five years.

Tadiran’s TLM-1530 (Figure
2) lithium battery technology
features an open circuit voltage
of 4.0 volts and the ability to
handle pulses of up to 6.5A,

Get Connected with companies mentioned in this article.
www.cotsjournalonline.com/getconnected
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Advanced Quad Display Subsystem
Saves Significant Space and Power in
Mission Flight Computers

In another groundbreaking technological advance-
ment, Aitech Defense Systems now offers a subsystem that
combines two Aitech dual-head graphics PMCs with a
rugged 6U VME single-slot SBC that uses dual processors
operating independently of one another, yet communicate
over a high speed PCI-X interconnecting bus. This combi-
nation not only saves up to three 6U slots in mission flight
computers, but can save up to 100 W per system as well.

The two M591 dual-head graphics PMCs used in the
system enable the simultaneous display of two indepen-
dent graphics streams of high-performance, high-reso-
lution graphics typically found in harsh environment
applications. The M591s employ the advanced ATI M9
graphics processor with full featured, high-performance
processing capabilities for 2D and 3D polygon generation
and texture mapping acceleration. They also unify video
operations in multiple execution pipelines from different
sources with two independent VGA cores and RAMDACs
allowing more flexible data handling and preventing data
bottleneck overloads on specific internal data pathways.

Dual DVI outputs are capable of independent resolu-
tions up to 1600x1200 pixels at 75Hz with 32bpp, and
reach 2048x1536 pixels at 85Hz with data rates up to

Aitech Defense Systems, Inc.

9301 Oakdale Avenue
Chatsworth, CA 91311

P: (888) 248-3248
F:(818) 718-9787
www.rugged.com

122Mpps. TV output supports NTSC, PAL, RS170A

and CCIR formats in addition to interlaced and non-
interlaced S-video (Y/C) signal formats. A software

driver package supports all onboard capabilities such as
OpenGL, including INTEGRITY and VxWorks RTOS, and
standard VGA and X11.

Quad Display Combined with Dual Processors

The M591s are mounted into Aitech’s rugged 6U VME
single-slot, dual processor C102. The processors use an
asymmetrical distributed architecture; each process-
ing node functions as a subsystem complete with local
memory resources and basic I/O interfaces eliminating
data flow bottlenecks.

The VME64x-compliant C102 maintains compliance with
legacy VME64x VMEDbus backplanes and supports advanced
VME protocols such as 2eSST and 2eVME. The system is
backward compatible with Aitech’s C10x PowerPC SBCs to
maintain previous investments. In single processing mode,
the secondary processing node operates as a simple PCI-PCI
bridge, enabling the primary processor to access and control
all /O devices, while the secondary node can offer additional
channels for exceptional flexibility. Available in both conduc-
tion- and air-cooled models as well as three ruggedization
levels: commercial, rugged and military.

Firmware includes start up (boot) software, AIMon
monitor/debugger tool, AIDiag diagnostic tool and BIT
firmware executed during power up or after booting.
BSPs available for several RTOSs including VxWorks and
INTEGRITY. Incorporates one or two PowerPC® G4+
MPC7448 processors operating at 1.42GHz, featuring on-
chip 32kB L1 and 1MB L2 caches.

The system also provides up to:

2GB DDR SDRAM with ECC

256KB of NVRAM

256MB Boot Flash memory

1GB user Flash memory (512MB per processor node)
16GB of NAND on-board Flash file memory for mass storage.
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Aitech continues to provide industry standard open systems architectures such
as VMEbus and CompactPCl products, designed and tested to -55°C to +85°C as
standard, because you can't bypass the rules of engagement either.

We can't change the physics... but we can ensure your COTS sub-systems are
designed, built, and tested to perform reliably at the temperature extremes of your
specification — without custom development, "work-arounds”, or compromises.

We take the extra steps... including pre-screened parts qualification, HALT, and
100% HASS/ESS testing to ensure that every standard Aitech product meets all
your temperature and rugged performance specifications...standard.

We've been there... Aitech subsystems have been proven in the world's
most demanding mission-critical mil/aero applications — from complex
ground, air and sea platforms to rad-tolerant solutions for the Space
Shuttle, International Space Station and now earth orbiting satellites!

We've done that... Meeting full temperature-range specifications with
standard products is just part of our 20+ year heritage and commitment
to COTS advancements — from the first conduction-cooled Mil-Spec
VME board in 1984, to today's highest functionality MIPS/Watt

boards, multi-Gigabyte mass Flash mass memory cards, and

high-speed mezzanines. Aitech Defense Systems, Ltd.

4 Maskit Street

Herzlia, Israel 46120
email: sales@rugged.com
Tel: 972 (9) 960-0600

I Fax: 972 (9) 954-4315

A|teCh www.rugged.com

We have the proof...isit our web site or call for more information
and our catalog of proven solutions.
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Figure @2

Tadiran’s  TLM-1530 lithium
batteries offer very long life in
extreme environmental condi-
tions, including a self-discharge
rate of less than 1 percent per
year at room temperature, and
a temperature range of -40°
to +85°C. The battery’s ability
to withstand extreme tempera-
tures is critical to successful
military applications.

with 2.5A maximum continu-
ous load. TLM offers very long
life in extreme environmental
conditions, including a self-dis-
charge rate of less than 1 percent
per year at room temperature,
and a temperature range of -40°
to +85°C. The battery’s ability to
withstand extreme temperatures
is critical to successful military
applications.

DARPA’s Optically Directed
Attack Munitions (ODAM) pro-
gram is a technology develop-
ment and integration initiative
to demonstrate a laser-guided,
low-cost optical seeker for the
60 mm mortar. The ODAM pro-
gram will occur over 24 months
and culminates in a live-fire
demonstration Government test
and evaluation.

Tadiran

Port Washington, NY.
(516) 621-4980.
[www.tadiranbat.com].

Saft Li-ion Batteries
Chosen to Power Army
TOW Missile System

Raytheon Network Centric
Systems (NCS) awarded Saft a

[22 ] COTS Journal June 2007

$23.4 million multiyear contract
for lithium-ion (Li-ion) batter-
ies. This contract expands on a
previous agreement with Saft

to supply battlefield power for
the Tube-Launched, Optically
Tracked, Wire-Guided Missile
(TOW) (Figure 3) Improved Tar-
get Acquisition System (ITAS)
used by the U.S. military.

Saft’s Li-ion batteries will
power the surveillance, target ac-
quisition and fire control system
for the TOW missile. Saft is the
sole supplier of Li-ion batteries
for Raytheon NCS and began de-
livering the order in March. The
rechargeable 28V battery packs,
based on Saft’s high-energy
VLE series cylindrical cells with
sophisticated electronic control
systems and health monitoring
software, are deployed widely
in U.S. Army missions. Li-ion
batteries were selected to replace
silver-zinc batteries because
Li-ion provides a longer lifetime
and has a lower life cycle cost
than other chemistries.

The ITAS program is an

Figure 3

Raytheon's TOW 2A, TOW 2B,
TOW 2B Aero and TOW Bunker
Buster missiles can be fired
from all TOW launchers includ-
ing the Improved Target Acqui-
sition Systems (ITAS), Stryker
ATGM Vehicle (Modified ITAS)
and Bradley Fighting Vehicles
(Improved Bradley Acquisition

Subsystem).

upgrade from the current target
acquisition and fire control
subsystem, providing better
target recognition range and hit
performance for the TOW mis-
sile. The ITAS provides several
enhanced features, including
automatic boresighting capabil-
ity, aided target tracking, embed-
ded training, and many other
features that contribute to crew
survivability with an increased
standoff range and improved
battlefield performance. It oper-
ates from the High Mobility
Multipurpose Wheeled Vehicle
(HMMWYV) and the dismounted
tripod platform.

Saft America
Cockeysville, MD.

(410) 771-3200.
[www.saftbatteries.com].

Raytheon

Lexington, MA.
(502) 364-6760.
[www.raytheon.com].

RTI Awarded Contract
for Navy E-2C Hawkeye
Upgrade

The Naval Air Systems
(NAVAIR) Command has
awarded Real-Time Innovations
(RTT) a Small Business Innova-
tive Research (SBIR) Phase II
contract to research technologies
relevant to an ongoing compre-
hensive upgrade to the Navy
E-2C Hawkeye weapons system.
The E-2C Hawkeye (Figure 4) is
a tactical airborne early-warning
system that provides a carrier-
based platform for identifying
and analyzing threats, coordi-
nating surveillance and directing
countermeasures in defensive
roles. The contract awarded RTI
is a Phase II SBIR effort with a
value of $600,000, along with a
$150,000 option for additional
follow-on development.

This SBIR award will be
used for continued research

Figure Y4

The E-2C Hawkeye is a tactical
airborne early-warning system
that provides a carrier-based
platform for identifying and
analyzing threats, coordinat-
ing surveillance and directing
countermeasures in defensive
roles.

and development with respect
to the following four aspects of
RTI Data Distribution Service
that impact the E-2C Hawkeye
upgrade program. These include
performance optimization, espe-
cially latency and data through-
put; portability across architec-
tures, hardware and operating
systems; security best practices
as defined by Common Criteria
Information Assurance; and
tools related to the development
and quality of applications tak-
ing advantage of features in RTI
Data Distribution Service. RTI
Data Distribution Service is dis-
tributed information networking
software that makes it easy to
develop applications that com-
municate over a network. The
software is specifically designed
for distributed applications that
need to process real-time data.

Real-Time Innovations
Santa Clara, CA.
(408) 200-4700.
[www.rti.com].
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Robotics Community Gathers at the Tech Collaborative Website

Nestled in the Pittsburg region of
Pennsylvania, an organization known as
The Technology Collaborative is fast be-
coming a key incubator for the robotics
industry—~both locally and nationally.
The Technology Collaborative (TTC) is an
gconomic development organization that
was the direct result of merging the Pitts-
burgh Digital Greenhouse and the Robot-
ics Foundry. Its mission is to help bolster
Pennsylvania’s technology-based economy
by developing collaborating industry clus-
ters that leverage the region’s world-class
assets in advanced electronics, cyber se-
curity and robotics.

Among the TTC’s programs is The Na-
tional Center for Defense Robotics (NCDR).

Founded in 2002, the NCDR's role is to accelerate the
development and integration of advanced robotics tech-
nology for defense-related applications in response to
the Federal Government’s stated mandate that 1/3 of all
military vehicles be unmanned by 2015. The NCDR’s

founders foresaw a significant increase in
the amount of Federal funding for programs
such as the Army’s Future Combat Systems
(FCS) that incorporate unmanned ground
vehicles, and that such funding could be
used to help the formation and growth of a
nascent “Agile Robotics” industry in Penn-
sylvania and beyond. The NCDR initially
operated as an initiative of the Robotics
Foundry. Having gained a certain amount of
recognition with key Department of Defense
(DoD) organizations, the NCDR retained
its brand identity following the merger that
formed The Technology Collaborative.

The Technology Collaborative,
Pittsburgh, PA. (412) 201-3423.
[www.techcollaborative.org].
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StreamStor technology provides reliable, direct to disk,
high-speed data recording with no data loss.

StreamStor’'s™ direct to disk technology eliminates the software and 0S
bottlenecks that can cause the loss of mission critical data.

Since 1996 Conduant Corp. has become the leader in ultra-fast, long duration digital
recording and playback systems for scientific research, military and instrumentation

applications. Available for PCI, CompactPCl and PXI buses, StreamStor™ provides sustained
throughput of 400 MB/Sec and beyond. To learn more visit us at www.conduant.com.

info@conduant.com

888.497.7327

www.conduant.com
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Long-life batteries with an “end-of-life”
indication

PulsesPlus™ batteries maximize battery life and
permit scheduled battery replacement

Newly improved PulsesPlus™ batteries allow for an
indication at end-of-life, enabling end users to maximize the
service life of the original battery while ensuring continuous
service through scheduled battery replacements. PulsesPlus
batteries comes in two distinct families:

* 3.6v system with a 5% end-of-life indication (when the
battery uses up 95% of its capacity, a remote indicator
can advise that 5% of operating life remains)

* 3.9v system with a 10% end-of-life indication

An end-of-life indication is ideal for applications such as
wireless remote sensors, tracking devices for homeland security,
and oceanographic devices that are not easily accessible. While
lithium thionyl chloride cells operate at a very stable voltage
over almost their entire operating lives, the lack of a drop in
voltage over time does not allowed for an indication of remain-
ing battery charge, causing batteries to be changed prematurely.

In addition to offering 20+ year operating life, PulsesPlus
batteries enable end users to be notified 1 or 2 years before
the battery reaches end-of-life — more than enough time to
schedule replacements, thus extending operating life and sav-
ing on replacement costs. PulsesPlus batteries are available in
a variety of sizes from %2 AA to DD and multi-cell packs.

Tadiran

2 Seaview Blvd. P: (516) 621-4980
Port Washington, NY 11050 F: (516) 621-4517
www.tadiranbat.com

TLM 1550HP long-life lithium batteries

AA-size COTS lithium batteries power advanced military
and aerospace applications

Utilizing highly affordable, reliable and time-proven
COTS technology, TLM 1550HP AA-size batteries deliver
2Wh of energy with an open circuit voltage of 4.0 volts,
capable of handling pulses of up to 15A and 5A maximum
continuous current at 3.2 V.

TLM 1550HP cells provide up to 20 years storage life and
can be periodically tested, enabling system readiness to be
confirmed without fully discharging the battery. Its also safe,
rugged, and capable of withstanding extreme temperatures
from -40°C to +85°C. Performance advantages include: small
volume and lightweight; fast activation, with instantaneous
voltage after prolonged storage; inexpensive, uses reliable COTS
components; no squibs needed to start the battery; no thermal
insulation required; allows for periodic testing to reduce “duds;”
safe design, can be shipped as non-hazardous; and glass-to-
metal hermetical seal (not crimped elastomer gasket).

TLM 1550HP is ideal for military and aerospace applications,
including rockets and missiles, smart ammunition, mines, jam-
mers, unattended ground sensors, UAV’s, sonobuoys, listening
devices, weapon sights, artillery fuses, trajectory correction add-
on kits, proximity fuses for bombs, aircraft ejector seats, sensors
for dispersed munitions, tracing devices, etc.

Battery packs can be made in virtually any shape or size.
Smaller versions, including sub-1/2AA and 2/3AA sizes,
are also available.
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Military & Aerospace
Applications:

rocket & missile
guidance

smart ammunition
torpedoes & mines
sonobuoys

ground sensors
artillery fuses

active decoy systems

trajectory correction
add-on kits

bomb proximity fuses

dispersed munitions
sensors

Commercial
Applications:

* medical devices
Powerful design ideas start with TLM batteries from Tadiran.

Capable of delivering high cell voltage, high energy density, * back-up systems
instant activation, and exceptionally long operational life
even in extreme temperatures, TLM Series batteries utilize
an innovative COTS technology to deliver an open circuit
voltage of 4.0 volts with high current pulses of up to 15A
and 5A continuous current at 3.2V. For small, space-saving
TLM cells, contact the biggest name in lithium, Tadiran.

e automotive

* marine/oceanographic

Tadiran Batteries
2 Seaview Blvd.
Port Washington,
NY 11050
1-800-537-1368
516-621-4980

www.tadiranbat.com
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SIGINT System Architectures

Scalable, Flexible PC
Platforms Achieve SIGINT
Spectrum Dominance

Especially for stationary and low-g airborne systems, PC-based, high-performance
SIGINT systems can be built that are highly scalable and flexible.

Anthony Hunt, Chief Technology Officer, Signatec
Tom Wagner, Director of Marketing, Signatec
Boris Molochny, Director of Marketing, Militram

ince electronic warfare applications
S are highly specialized, it can be dif-

ficult to source commercial, off-the-
shelf solutions for them. Each field in elec-
tronic warfare (EW)—electronic attack,
electronic protection or electronic warfare
support—commands its own unique re-
quirements. Often, this ensures that com-
mon system architectures won’t satisfy all
EW solutions for an increasingly complex
electromagnetic environment.

Using electronic warfare support as
an example, data consisting of oscillat-
ing electrical and magnetic fields propa-
gated at or near the speed of light can be
exploited by advanced systems to produce
signalsintelligence (SIGINT), provide tar-
geting for electronic or destructive attack
and produce measurement and signature
intelligence. SIGINT also provides battle
damage assessment and feedback on the

gﬁ\ Get Connected
V127 with companies mentioned in this article.

www.cotsjournalonline.com/getconnected
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effect of the overall operational plan,
whether in the air, on land or at sea.

However, with the current objective
of creating integrated Joint solutions, the
challenges of developing a common sys-
tem architecture are further exacerbated
by new projects requiring state-of-the-art
equipment. Typically, a common solu-
tion seldom performs nearly as well as a
product specifically designed for a par-
ticular SIGINT application that requires
advanced signal performance, spectral
purity, wideband capabilities, high dy-
namic range, processing or other special-
ized features.

Fortunately, by developing with a
modular approach for an appropriate PC
platform, current solutions provide the
flexibility and performance required to
quickly reconfigure and upgrade systems
for real-time, multi-mission SIGINT ap-
plications. To illustrate the point, today’s
commercial systems—for everything be-
hind the antenna and RF front end—de-
liver affordable, high-performance data
acquisition, processing, recording and
playback solutions to support the SIGINT
community in achieving spectrum domi-
nance (Figure 1).

SIGINT PC System Architecture
Overview

Clearly, not all SIGINT applications
can be built upon the latest PC-based
technology as a host platform. However,
whenever possible, PCs should be care-
fully considered as a first option for any
stationary and low-g airborne system,
since commercial server-class mother-
boards offer considerable performance
for both I/O and processing. Addition-
ally, the chassis housing these servers
have excellent ergonomics for cooling and
easy access which, when coupled with an
integrated disk system, enable developers
to create industry-leading data recording
and playback applications at an unbeat-
able price.

Furthermore, by integrating board-
level products into server-class PCs, sys-
tem developers can leverage affordable,
high-performance signal technologies to
deliver advanced, scalable SIGINT ca-
pabilities. In fact, when considering the
myriad combinations of boards that can
be plugged into server-class systems, it
becomes clear that PC-based systems of-
fer considerable flexibility and scalability.
Project managers can now leverage the
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Commercial off-the-shelf solutions can form the backbone of system architectures for
advanced SIGINT acquisition, processing and playback.

Single Chassis Record/Playback/Processing Solution
with Network Access/Control

RAID with up
t0 18 TB

Recording Depth

Host

) GbE
Port
Net Access for Data R/W
and System Control

DSP Modules DAC Module

Figure 2

A multichannel signal recorder system based on PC technology can continuously record up
to 700 Msamples/s of data through the PC to disk storage without any break in the analog
record.
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North Atlarnti

Industries

Gigabit Ethernet-capable, Single-Slot, Multi-Function, VME Card

The 64C2 is a second generation, universal, multi-func-
tion VME card that includes Ethernet I/O capability. It is a
6-module, multi-function, single slot VME card. Its univer-
sal and highly flexible design eliminated the complexity and
size constraints of using multiple, independent, single-
function cards. The 64C2 can accommodate 6 independent
modules, each of which can include the function of A/D
(10-channels), D/A (10-Channels), S/D (4-channels), Func-
tion Generator (4-channels), Digital I/O (up to 16-channels
of various formats), LVDT (4-channels) and RTD (6-chan-
nels). The Ethernet port allows the board to be used as a
stand-alone remote sensor interface, without the need for
a single board computer. Multiple 64C2 boards can be dis-
tributed in a system and networked together using Ethernet
for complete system data acquisition capability.

For increased flexibility, each of the functions of the 64C2
is highly programmable at the channel level. Continuous
background (BIT) testing is performed on all functions and
channels. The 64C2 is available with operating temperature
ranges of 0°C to +70°C or -40°C to +85°C. Both air-cooled
and conduction-cooled versions are available. It is ideally
suited for military and commercial programs, including
airborne, shipboard, ground mobile and C3I applications.

North Atlantic Industries

110 Wilbur Place P: (631) 567-1100
Bohemia, NY 11716 F: (631) 567-1823
www.naii.com

56SQ2

300 Watt AC/DC Power Supply

The 565SQ2 is an AC/DC Power Supply designed for VME,
cPCI and General Purpose applications. It provides 300
Watts output power at full load, with an operating tempera-
ture range of -55°C to +-85°C. It provides 4 outputs (plus a
5th standby) typically used in VME systems. Its wedgelock
design allows it to be installed in a standard 6U VME System
(utilizing 2 card slots). With its low noise output and rugged
design, the 56SQ2 is ideally suited for military airborne, ship-
board, ground mobile and C3I applications. The 565Q2 is
designed and manufactured to NAVMAT component derat-
ing guidelines and each unit receives ESS screening including
temperature cycling with (optional) 100% vibration screen-
ing. The unit includes EMI filtering per MIL-STD-461E and
input transient protection per MIL-STD-704E.

The 565Q2 has a universal input which operates from
a 110Vac to 242Vac, 47 Hz to 440 Hz, with a single-phase
input standard and a three-phase input optional. Efficiency
is 75% typical. The unit includes numerous fault protec-
tion features. Power Fail Warning is provided when input
is insufficient to provide full-power. Output Enable is
provided to disable DC Outputs. Additional features in-
clude remote error sensing, an extensive choice of signaling
options, and up to 50 milliseconds of Holdup Time.
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NAlI — the complete source for COTS and Mil-Spec Power Supplies.

Military Power Supplies & DC/DC converters that do more.
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~ One box *Plug and Play” solutions
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~ Mil-Standard 810 and 704 compliance

~ Multiple input and oufput configurations

~ Full-Mil or COTS Mil-Type reliability levels

~ Standard VME & VXI volfages & signaling

~ Standard products or custom solutions available

To find out more about NAl Power Supplies,
visit www.naii.com/power or call us at 631-567-1100 today.

North Atlantic Embedded Boards | Power Supplies | Instruments
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solutions for airborne SIGINT applications.

2 Rackmount 5U Chassis, 5 16-bit A/D Channels at 160 MHz,
1 8-bit A/D Channel at 1GHz, 1 16-bit D/A Channel at 160 MHz,
Up to ~2 GB/s Total Continuous Signal Record/Playback

I Figure 3
Signatec’s fully integrated, six-channel, high-speed, high-resolution acquisition and
recording system with a high-speed, 16-bit playback channel uses affordable PC-based

20 Parallel
SATAIl

20 Parallel
SATAl

Sy

COTS paradigm to successfully deliver
advanced SIGINT solutions on time and
on budget.

High-Speed Waveform Recording
Systems

Since most contemporary operat-
ing systems such as Windows or Linux
are not real-time environments, PCs
are often overlooked as an option for
real-time applications. Yet, properly
engineered subcomponent hardware
and software can transform PC sys-
tems effectively into a real-time SI-
GINT platform.

For example, to develop a wide-
band signal recording solution for spec-
trum monitoring, properly designed
digitizers can stream continuous signal
data without interruption direct to disk

storage at rates of 700 Mbytes/s (Fig-
ure 2). In this data exchange, the server
motherboard acts as the arbiter. How-
ever, the key lies in engineering proper
buffering techniques.

Engineering waveform recording
boards, designed with large memory
buffers to withstand the non-real-time
nature of PC systems, is essential to ac-
count for the periods when a PC system is
busy handling other tasks. Additionally,
a high-speed bus interface should be in-
corporated to offload buffered data. With
these design features, data acquisition
boards will simultaneously acquire, buf-
fer and transfer data to prevent a break in
the analog record.

Considerable thought needs to go
into buffering techniques since, for
many advanced SIGINT applications,
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overflow conditions are disastrous. For-
tunately, high-speed turnkey recording
systems are commercially available to-
day with the appropriate combination of
motherboard, RAID components, high-
resolution waveform digitizers with suf-
ficient RAM configured as a FIFO and
software solutions.

High-Speed Waveform Recording,
Real-Time Processing and
Playback Systems

Multiple channels can be inte-
grated within PC systems by utilizing
waveform digitizer products in a mas-
ter-slave configuration to create a syn-
chronized, multichannel acquisition
system. SIGINT system developers have
the flexibility of using the non-real-time
CPU for processing the buffered real-
time stream of signal data. Additionally,
if the CPU is insufficient for the pro-
cessing requirement, real-time parallel
processing boards—provided they are
compatible with the digitizers—can be
added to appropriately accelerate the
processing capability.

For even more advanced SIGINT
applications, new off-the-shelf sub-
components can provide numerous
combinations of high-speed acquisi-
tions, with accommodation for large-
bandwidth and high-resolution appli-
cations, along with an extremely large
memory capacity and onboard FPGA
processing. For example, a subcompo-
nent board with two 150 MHz, 16-bit
channels for a total data rate of 600
Mbytes/s, as well as an onboard FPGA,
creates an extremely high-speed, high-
resolution real-time processing and re-
cording solution.

Furthermore, playing back col-
lected data for analysis can employ the
same recording platform populated
with playback modules to create a con-
tinuous signal playback solution based
upon the same signal recording model.
By adding D/A conversion modules with
buffering techniques similar to those
engineered on the A/D modules, digital
data can be streamed direct from disk
storage at the same high rates for play-
back as for recording.

Integrated SIGINT Recording and
Playback Systems

Signatec develops platforms specifi-
cally for high-performance, flexible and
scalable SIGINT applications, either for
rugged, lightweight, low-power and net-
workable applications or fixed rackmount
systems. For example, a current system
development is a multichannel record

Special Feature

and playback solution for airborne SI-
GINT missions.

Comprising six total channels, five
high dynamic range synchronized chan-
nels digitize analog signals at up to 160
Msamples/s per channel with 16-bit
resolution. The digitizers offer onboard
FPGA processing, which allows for digi-
tal filtering and digital down-conversion
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(DDC) to prolong the system’s total stor-
age capability.

Within the same system, a sixth
digitizer provides a 1 Gsample/s acquisi-
tion rate with 8-bit data and 512 Mbytes
of onboard memory for much wider in-
stantaneous bandwidth surveillance, al-
though at a lower dynamic range. Data

from this high-speed channel won’t
stream continuously to disk. Rather, it
records continuously to onboard mem-
ory and copies data to disk memory as
time allows (Figure 3).

To complete the development, a 16-bit
playback channel offers at least 125 MHz
bandwidth and is completely compatible

High performance MP7965 MIPS™ High
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64uS refresh
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Our new set offers system
designers the greatest de-
gree of performance, low
power, and industry support
tools. Pin compatible with
earlier Aeroflex MIPs devices.

Aeroflex Plainview
800-645-8862
aeroflex.com/avionics
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with the high-resolution A/D channels to
play back previously recorded data.

The complete system spans two chas-
sisanddeliversacombined 1,920 Mbytes/s
of sustainable peak data throughput
passing to/from the various modules
to/from the disk storage system via the
server motherboard’s I/O resources.
These rackmount systems are network
controllable, with dedicated Ethernet
ports available for easy user control dur-
ing mission deployment.

Affordable, PC-based, high-per-
formance SIGINT systems are highly
scalable and flexible, possessing too
many variables to encapsulate with
one example. However, one thing is
clear: with the numerous off-the-shelf
solutions available to system develop-
ers, PC systems can now sustain very
high-speed waveform recordings, real-
time processing and high-speed signal
playback capabilities. Additionally,
network control options can be easily
integrated into a single host system.
Essentially, there has never been a bet-
ter time to strongly consider PCs—and
their associated advanced peripheral
boards—as the ideal platform for
bringing to market the fastest, most
flexible, scalable and affordable SI-
GINT technology solutions. 11

Signatec

Newport Beach, CA.
(949) 729-1084.
[www.signatec.com].
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SIGINT System Architectures

VPX Aids Development of
Next-Gen SIGINT Systems

In the development of next-generation SIGINT systems, the VPX module
format (VITA 46) is helping to provide greater range, sensitivity and speed,
along with reduced size and power.

lan Stalker, Product Marketing Manager,
Curtiss-Wright Controls Embedded Computing

ignals intelligence refers to a broad
S range of systems and techniques
employed by the military to maxi-
mize situational awareness in a wide va-
riety of scenarios. The majority of these
applications involve the detection and
analysis of radio frequency signals.
Military radios, satcom links, radar
and unintended radiation from elec-
tronic devices all advertise themselves
via electromagnetic emissions that may
be intercepted with advanced signal pro-
cessing systems. The advent of the VPX
module format (VITA 46) will play a key
part in the development of next-genera-
tion signals intelligence (SIGINT) sys-
tems, providing greater range, sensitiv-
ity and speed, along with reduced size
and power.
Examples of SIGINT applications

a \
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range from relatively simple radar warn-
ing systems to sophisticated systems that
detect, classify and locate signals over
a large military theater. Many systems
also employ active jamming elements in
an attempt to defeat the operation of the
enemy’s electronics.

The systems that perform these sig-
nals intelligence functions are employed
on mobile platforms, including naval
vessels, ground vehicles (often using tele-
scopic antenna masts) and, perhaps most
frequently, aboard airborne platforms.
Because of space and weight limitations
and the harsh environments in which
they are deployed, a high value is placed
on ground and airborne systems that are
small and rugged. The U.S. Air Force RC-
135 Rivet Joint aircraft is a good example
of a typical SIGINT platform.

Board modules based on the new
VPX standard offer significant benefits
for designers of signals intelligence sys-
tems. VPX provides an open architecture
standard that will support current and
future generations of high-performance
processors, interconnect technologies

and high-speed I/O signaling. Two of its
key attributes are the greater bandwidth
it provides at the module level, compared
to VME, and the hardware/software ab-
stractions that are afforded by its native
support for serial switched fabric archi-
tectures, such as Serial RapidIO (SRIO).

Dealing With the Data Deluge

Many SIGINT systems are designed
to analyze signals in the RF spectrum,
with signals of interest modulated onto
carriers in the multiple GHz frequency
range. Typically, the front end of such
systems incorporates analog RF-to-in-
termediate frequency (RF-to-IF) down-
conversion stages. This down-conversion
shifts the signals of interest to manage-
able frequencies that can then be sampled
with A/D converters in the several hun-
dred MHz range.

While the specific function of most
SIGINT systems and techniques used for
signal classification is highly secret, sup-
pliers of commercial computing technol-
ogy are able to address the raw processing
and data movement requirements of these
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In a hypothetical, mixed multiprocessor/FPGA SIGINT processing system, the data to the
processors and the inter-processor communications between them takes place over a Serial

Processo

systems. Some basic principles common
to many SIGINT systems illustrate the
need for advanced processing solutions.

The basic question that SIGINT sys-
tems endeavor to answer is “What is out
there?” Answering this question often
starts with a search for energy within a
swath of RF spectrum. This can be suc-
cessfully accomplished via FFT analysis
of the sampled data. The computationally
intensive FFT algorithm transforms time-
domain data to frequency-domain data,
making it possible to search for spikes in
the spectrum. To search with precision
over a large frequency spectrum requires
a large sample size, such as 1 Msample
FFTs at sustained rates.

Beamforming is the name of a num-
ber of numerical techniques that perform
a function akin to human hearing. This

technique makes use of the fact that a
wavefront strikes a pair of sensors at
slightly different times. Beamforming ap-
plications can be used to locate the origin
of an RF emission of interest. The preci-
sion of direction determination provided
by beamforming is proportional to the
accuracy of the time base and the num-
ber and spacing of the sensors. The com-
putational load involved in beamforming
is immense and involves a “corner turn”
where operations are first performed on
each sensor data stream in time order and
then in sensor order.

VPX Technology Enables Next-
Generation SIGINT Designs

As CPU performance increases and
FPGAs are increasingly used in highly
parallel numerical accelerators, embedded
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Cool RoadRunner-LX800

Low power PC/104-Plus CPU Cool RoadRunner-LX800

The Cool RoadRunner-LX800 is a PC/104-Plus CPU
board with AMD’s GeodeT LX processor. The board
comprises all peripherals of an embedded PC on a small,
3.775” by 4.050”, PCB

The powerful yet efficient Geode LX800 combined with
CS5536 I/O companion and a Super I/O forms a full-fledged
PC. There is a graphics controller with VGA, LVDS, and
parallel TFT adapters. An Ethernet port, RS232/RS42/RS485
serial ports, and four USB host ports handle the commu-
nication. PS2 keyboard and mouse as well as a printer port
are available. AC97 sound is supported, too. There is an IDE
adapter and a integrated CompactFlash socket.

PC/104 and PC/104-Plus buses enable system expansion
using commercially available I/O boards. Also available are
12C bus, PWM outputs, and programmable digital signals.

Security critical applications take advantage of the on-
chip AES 128-bit crypto acceleration block capable of 44
Mbps throughput.

The board needs only a 5V supply and supports ACPI
and PCI power management. The very low power require-
ments of only a mere 6.5 watts make it a viable choice for
mobile applications. Even in the extended temperature
range of -40°...4+-85°C, no active cooling is required.

The Cool RoadRunner-LX800 runs Windows, Linux
and VxWorks operating systems.

LIPPERT Embedded

Computers, Inc.

5555 Glenridge Connector, Suite 200 P: (404) 459-2870
Atlanta, Georgia 30342 F: (404) 459-2871
www.lippert-at.com

Cool RoadRunner-PM

High-performance PC/104-Plus CPU Cool RoadRunner-PM

The Cool RoadRunner-PM provides ample computing
power to embedded PC applications. Equipped with a
Pentium®M processor, it is a complete PC/104-Plus single
board computer. Models with different processor variants
and speed grades are available.

The used i82855GME chipset features a fast Intel Ex-
treme Graphics 2 graphics engine with 2D and 3D capa-
bilities. The graphics and display controllers use up to 64
MB of memory. Its improved unified memory architecture
guarantees high display performance. Resolutions as high
as 2048 x 1536 pixels at 75 Hz are supported. In addition to
plain old SVGA-monitors, all kinds of TFT panels can be
connected through the dual channel LVDS interface.

The board supports up to 1 GByte DDR-SODIMM
RAM. A Fast Ethernet controller is integrated on-board, as
well as two RS232/RS485 serial ports . There are six USB
2.0 host ports available. AC-97 sound and an EIDE in-
terface allows connection of standard hard disks or other
storage devices.

Both, PCI and ISA buses are available for system exten-
sion using standard COTS I/O boards.

The Cool RoadRunner-PM is optionally available for
the extended temperature range of -40°...+85°C.

All major operatings systems are supported, including
Windows and Linux.
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Each year, Venture Development Corpora-
tion (VDC) surveys the world's board suppli-
ers and rates them according to important
non-technical criteria.

In 2006, only ten companies world-wide
received the highest award of PLATINUM
VENDOR.

One of those is LIPPERT Embedded Computers.

Check out what LiPPERT can do for you!
Call (404) 459 2870

LIPPERT Embedded Computers Inc.

5555 Glenridge Connector, Suite 200
Atlanta, GA 30342

Phone (404) 459 2870 - Fax (404) 459 2871
ussales@lippert-at.com - www.lippert-at.com
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Intel® Pentium®M 745 1.8GHz, 2MBL2, ATX
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Based on Intel® Pentium/Celeron® M processor.

Intel 855GME / ICH4 chipset with integrated Intel®
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Sensor A/D Modules
VPX format

FPGA Accelerator Module
with FPGA XMC

I Figure 2

When the hypothetical system is mapped onto commercially available 6U processor and
VPX FPGA cards, the front-end sensor A/D function is a custom solution and high-speed
170 in addition to the core fabric can be supported.

FPGA Accelerator Module

Quad PowerPC 8641
Processor Modules

with FPGA XMC

— Serial RapidIO Link

— Intra-FPGA Link via
RocketlO

bandwidth of more than 20 Gbytes/s.

I Figure 3
The VPX format enables Curtiss-Wright's CHAMP-FX2 FPGA accelerator to provide 1/0

SIGINT systems are becoming increas-
ingly well suited to accepting and pro-
cessing commensurately greater amounts
of sensor data. The new VPX standard
provides the critical modular board infra-
structure capable of carrying these high-
performance processors and providing the
communications bandwidth, nominal 1.2
Terabits/s, without which the processors
would be starved of data.

In a hypothetical, mixed multipro-
cessor/FPGA system (Figure 1), data en-
ters the system via 16 channels, each us-

ing 8-bit, 1.5 GHz sampling, resulting in
a total 24 Gbyte/s data stream. The FPGA
subsystem, with its own intra-FPGA
high-speed connections, provides filter-
ing, beamforming, FFT and data conver-
sion resulting in a 2 Gbyte/s dataflow for
classification analysis by a cluster of 16
separate processors. The data to the pro-
cessors and the inter-processor commu-
nications between them takes place over
an SRIO fabric.

The high bandwidth available on
the VPX modules now makes it possible
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to build such a system using commercial
components. This same hypothetical sys-
tem can be mapped onto commercially
available 6U processor and FPGA cards
(Figure 2). In this example, the front-end
sensor A/D function is a custom solution.
The connection between this sensor A/D
card and the rest of the system illustrates
a key attribute of the VPX format, which
is its ability to support high-speed I/O in
addition to the core fabric.

The Curtiss-Wright CHAMP-FX2
FPGA accelerator card is an example of
a VPX FPGA card (Figure 3), providing
up to 13.75 Gbytes/s of I/O directly to
its onboard Xilinx Virtex-5 FPGAs. This
I/0 is in addition to its 10 Gbyte/s SRIO
connection for linking to other cards in
the SIGINT system. The ability of VPX
to combine core fabric capability and
I/0 signal capability makes it an ideal
commercial platform for SIGINT. In
contrast, the VXS (VITA 41) format pro-
vides the useful addition of a 5 Gbyte/s
core fabric connector, half of VPX’s 10
Gbyte/s core fabric, but cannot support
additional I/0O.

The switched fabric architecture of
VPX systems enables software designers
to make more easily scalable systems. In
the commercial component-based sys-
tem, all the FPGAs and processors are
connected in one SRIO fabric. A com-
munications layer can abstract the physi-
cal fabric and memory addressing so that
software treats the system as a collection
of processes, named memory buffers and
message receivers.

Two tasks that are communicating
with each other use the same mechanism
whether they are on the same processor,
board or system. The only differences
are minor hardware latencies introduced
by packet switches, which, in any event,
are very small relative to software over-
heads. Tasks written to such a model
can be moved between processors while
the communications library resolves the
network addressing changes “underneath
the hood.”

Signals intelligence, with its need
to deal with very large amounts of in-
put and intermediate data, is one of the
important application types that will
clearly benefit from the capabilities pro-

vided by the VPX format. The nominal
1.2 Terabit/s bandwidth provided by the
VPX connector set will foster innova-
tive board and system designs that can
extract all of the compute potential from
current and many future generations of
signal processing hardware. As leading
COTS vendors expand their VPX prod-
uct lines, SIGINT system designers will
have many VPX options at their disposal.

Special Feature

These will range from small 3U cards for
space- and weight-constrained applica-
tions, such as UAVs, to large systems em-
ploying multiple racks of interconnected
6U boards. 1

Curtiss-Wright Controls Embedded Computing
Leesburg, VA.

(703) 779-7800.

[www.cwcembedded.com].
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on VME/VXS modules,

call us at 1 877 227 4747 or visit
our website at www.acgiris.com

COTS Solutions for EW and RADAR

Acqiris, the industry reference for high-speed data conversion
and processing, combines state of the art processing engines with
advanced proprietary technology in a modular, scalable, family of
VME/VXS - VITA 41 - products for embedded applications such as
radar and electronic warfare.

This concept brings a new vision for lifecycle support with
technology insertion together with higher integration, lower
power consumption and greater reliability.

Agilent Technologies
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RTD Embedded Technologies, Inc.

“MIL Value for COTS prices”™

Geode cpuModules™

PC/104-Plus 1.4GHz Pentium® M cpuModules™

On Board 4GB 32-Pin ATA/IDE Flash Disk SSD
Stackable ISA & PCI Expansion Buses
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IDAN™— Intelligent Data Acquisition Node

o Easily build your PC/104 system

» Rugged PC/104 stackable framed modules
» Quick interchangeability and expansion
 Structural heat sinks and heat pipes

» Optional cooling fins

e Milled aluminum frames

« Standard PC connectors

« Optional MIL-SPEC paint & shock mounts

e —40to +85°C

Full Product Line and Pricing Online
A Founder of the PC/104 Consortium « 1509001:2001 Certified

8000 MIPS dspModules™

utilityModules™
-40 to +85°C

dspModules™

« Coprocessors

o Accelerators
Specialty 1/0

o Pulse width modulator
¢ Incremental encoder
« Opto-isolated MOSFET

Frame Grabbers
« Single or multi-channel
e MPEG-2 compression

Video Controllers
« Analog VGA
e TTLand DVI panels

Communication Modules
« Copper or fiber Ethernet
o USB 2.0 and Firewire

o CAN Bus & CAN Spider

o Dual Synchronous Serial
¢ Quad Serial w/ Ethernet
¢ Octal PCl Serial

Wireless Telematics
« GSM, GSM-R, CDMA
« EDGE, GPRS, SMS
« GPS, Wi-Fi, Bluetooth

Motion Controllers
« DC motor controllers
o Synchro, resolver, LVDT

Power Supplies

« 50/75/83/88/100 Watts
« Wide input range

o ATX Power Supply

o UPS backup

o MIL-STD-704/461

Mass Storage
« 1.8/2.5” IDE & PCMCIA
« CompactFlash


www.rtd.com

HighRel PC/PCI-104 Modules and Systems

-40 to +85°C

Autonomous SmartCal™ Wireless Telematics Frame Grabbers
Smart A/D Analog1/0 Digital I/O RTD FieldPads™
x S [ » Ruggedized, embedded computer systems
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¥ User-defined, realizable in FPGA
HiDAN™ and HiDANplus™ — HighRel Intelligent Data Acquisition Node

« HiDAN is a rugged, watertight enclosure for a stack of PC/104 modules

o HiDANplus combines the modularity of IDAN with the environmental ruggedness of HiDAN
« Integrated tongue and groove O-ring for environmental sealing and EMI suppression
o Structural heat sinks and heat pipes

« Optional cooling fins

« Milled aluminum frames

o Stackable signal raceway

*  MILI/O connectors

« Optional MIL-SPEC paint

o Shock-mounts optional

o -40to +85°C

®
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SIGINT System Architectures

SIGINT Systems Take Flight
on VME/VXS, FPGAs

Adding VXS for high-speed backplane communications links and using FPGAS for
processing can result in SIGINT implementations of just one or two boards in the

successful 6U VME form-factor.

Bob Walsh, Field Application Engineer
TEK Microsystems

everal new form-factors are emerg-
Sing for embedded signal processing
and signals intelligence systems,
such as VPX and PC/104. But there are still
many miles left in the successful 6U VME
form-factor, especially with the addition of
the VXS specification for high-speed back-
plane communications links. FPGAs are a
good match for 6U VME, providing supe-
rior processing power while keeping size,
weight and power (SWAP) to a minimum.
Some interesting systems can be imple-
mented in only one or two VME/VXS
boards by using FPGAs for processing.
Signals intelligence (SIGINT) pro-
cessing is best done close to the target,
because transporting the large volumes of
data involved back to a distant processing
center is difficult and consumes valuable
time. Modern SIGINT systems are there-
fore vehicle-mounted, man-portable, or
(most often) in airborne pods or UAVs.
FPGAs have unique advantages over tra-
ditional sequential processors to address
the severely constrained SWAP require-
ments in these environments.

The Advantages of 6U VME

There are also advantages to 6U VME.
Due to VME’s success, many VME boards
for many applications are available from
many manufacturers, and compatibility
issues are mostly a thing of the past. VXS
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Figure 1
FPGAs allow multiple processing chains to be implemented in parallel.
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has been embraced by several manufactur-
ers, and the specification is developed well
enough to avoid compatibility issues. Many
fielded systems include 6U chassis, so the
mechanical parameters are well known. Air-
cooling a 6U chassis is simple and inexpen-
sive, assuming that the payload boards don’t
use too much power to dissipate using air.
The three most important things
in any embedded SIGINT application
are density, density and density. Density
translates directly to SWAP, but power
“counts twice” because the system not
only has to supply adequate power to the
boards, but must also provide adequate
cooling. Cooling can be the hard part of

the problem, especially if forced air is not
adequate for the job. Anything that re-
duces power and cooling requirements is
a double win for the design.

In the past, VME-based signal pro-
cessing was often done using general-pur-
pose sequential processors, such as the
PowerPC, especially those versions with
Altivec floating-point processing units.
These processors provide better MFLOPs-
per-watt performance than other gen-
eral-purpose processors (GPPs), such as
Pentium class, although Intel is now de-
veloping lower powered Pentium versions.
Since modern processors still pull a lot of
power compared to their predecessors,



e RTD Embedded Technologies, Inc.

103 Innovation Blvd
State College, Pennsylvania 16803

“Accessing the Analog World'e

PC/104-Plus Pentium M
CMA157886PX1400HR-512

Revolutionary PC/104-Plus Pentium M cpuModule™ & Controller

RTD proudly announces the new high-performance
PC/104-Plus cpuModules™ and controllers with Intel® 1.4
GHz Pentium® M or 1.0 GHz Celeron® M processors with
APIC and ACPI. This SBC is the smallest in its class. It inte-
grates all of the innovative features of the PCI-104 configura-
tion with new RTD state-of-the-art proprietary hardware and
software technologies. Each single-board computer features
512 MB of surface-mount BGA DDR SDRAM and one ATA/
IDE Disk Chip socket for an on-board true IDE flash drive
up to 4 GB which is natively supported by all major operat-
ing systems including RTOSes. RTD latest I/O technologies
includes 14 bit programmable aDIO™ with optional PWM or
Incremental Encoder and four USB 2.0 ports. RTD enhanced
BIOS features ACPI, USB Boot, Quick Boot, Watch Dog
Timer, and Non-volatile BIOS configuration set-up.

RTD cpuModules include advanced power management
with full ACPI compliance. Wake events include aDIO
interrupt, Ethernet, power button, serial port activity, USB,
and onboard real time clock. The Pentium® M also features
advanced power management including Enhanced Intel®
SpeedStep® Technology.

Standard PC I/O include SVGA, LVDS flat panel, 10/100
Mb Ethernet, BIOS selectable RS-232/422/485, keyboard,
PS/2 mouse, and EIDE controller with UltraDMA-100.

Contact RTD at 814-234-8087 or sales@rtd.com for more
information on these exciting additions to our line of cpu-
Modules.

P: (814) 234-8087
F: (814) 234-5218
www.rtd.com

RTD IDAN™, HiDAN™ &
HiDANplus™ Systems

RTD IDAN™ & HiDAN™ Systems Excel in Demanding Environments

The modular IDAN™, HIDAN™, & HiDANplus™ systems
with environmental sealing and EMI suppression are ideal
for industrial and military applications. Each system is built
using frames milled from solid aluminum blocks to exacting
specifications ensuring that your PC/104 system is rugged
and reliable. Frames for thermally sensitive components
have internally milled heat sinks and embedded heat pipes to
move heat to the outside walls of the enclosure, allowing op-
eration from -40 to +85°C without the use of active cooling.

IDAN™ Systems: A standard off-the-shelf product
consisting of any RTD PC/104, PC/104-Plus, or PCI-104
boards mounted in individual stackable frames with
standard external PC connectors eliminating the need for
module-to-module wiring. This unique PC/104 modular
construction allows the user to configure systems using a
building block approach.

HiDAN™ Systems: A rugged, watertight enclosure
for a stack of PC/104, PC/104-Plus, or PCI-104 boards.
Environmental sealing and EMI suppression O-rings
coupled with MIL I/O connectors make HiDAN ideal
for environmentally challenging applications. A custom
internal wiring harness eliminates the need for external
I/O connections and ensures reliability.

HiDANplus™ Systems: The modular stacking concept
of IDAN is combined with the environmental integrity of
HiDAN systems. In addition to the stackable ISA and PCI
bus, module-to-module signal connections are accom-
plished using an internal 100-pin stackable signal raceway.
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BittWare, Inc.

9 Hills Avenue, Suite B
Concord, NH 03301

P: (603) 226-0404
F: (603) 226-6667

T2-6U-VME

BittWare’s T2-6U-VME board provides high-end multiprocessing, scal-
ability, and unprecedented I/0 bandwidth

The T2-6U-VME is a 6U VME board featuring eight
ADSP-TS201 TigerSHARC DSPs from Analog Devices.

To facilitate off-board I/O and provide communications
routing and processing, the board features a dual BittWare
ATLANTIS framework, implemented in the on-board high-
density FPGAs. By tightly integrating the DSPs, PCI bridge,
PrPMC interface, and I/O peripherals with the on-board
FPGAs, ATLANTIS gives designers nearly infinite options for
configuring and routing the I/O. The eight bi-directional
TigerSHARC link ports routed to each ATLANTIS FPGA
provide 2 GBytes/s of data transfer between the DSP cluster
and the FPGA. Using its eight RocketIO high-speed serial
transceiver channels and its digital I/O blocks, each FPGA can
communicate off-board at greater than 4 GBytes/s. It can be
configured to connect the I/Os to each other or to the ADSP-
TS201 link ports, allowing any combination of inputs and
outputs to be routed together. ATLANTIS adds tremendous
flexibility to the DSP subsystem, allowing system designers to
route the link ports and digital I/O blocks as their specific ap-
plications require.

Ideal for radar and sonar applications, the T2V6 matches
the ADSP-TS201 TigerSHARCs with: high-bandwidth, low-
latency off-board /0, reconfigurable for nearly any applica-
tion; high-speed interprocessor communication network to
facilitate scalability; and BittWare’s SharcFIN PCI-DSP bridge
for integrating DSPs with PCI bus and other peripherals.

www.bittware.com

GT-3U-cPCl

BittWare’s GT-3U-cPCl is a ruggedizable hybrid signal processing board
for multi-processor based applications requiring complete flexibility

The GT-3U-cPCI features a large Altera Stratix II GX
FPGA, one cluster of four ADSP-TS201S TigerSHARC
processors from Analog Devices, a front panel interface sup-
plying four channels of high-speed SerDes tranceivers, and a
back panel interface providing RS$232/RS422 and 10/100 eth-
ernet. Simultaneous on-board and off-board data transfers
can be achieved at a rate of 2 GB/s via BittWare’s ATLANTIS
framework implemented in the Stratix II GX. The board also
provides a large amount of on-board memory including 1
GB of DDR2 SDRAM or 64 MB of QDR SDRAM, as well as
64 MB of flash memory for booting the FPGA and DSPs.

At the heart of the GT-3U-cPCl is a state-of-the-art Altera
Stratix I GX FPGA containing 90,960 equivalent LEs, 4.5 Mbits of
RAM, 48 DSP blocks, and 8 PLLs. The FPGA provides pre-, post-,
or co-processing to complement the TigerSHARC processing
cluster, while also enabling seamless routing of the TigerSHARC
I/O at a rate of over 2 GB/s via BittWare’s ATLANTIS framework.

The board also features a single cluster of four ADSP-
TS201S TigerSHARC DSPs, which are interconnected by
a 64-bit cluster bus running at up to 100 MHz. The ADSP-
TS201 processor operates at up to 600 MHz, providing 3.6
GFLOPS of peak processing power.

The GT-3U-cPCl is ideal for high-end, embedded mili-
tary signal processing applications that require a flexible,
rugged product in a small form-factor.
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FPGAs can provide much better process-
ing power per watt than any sequential
processor for signal processing applica-
tions and are excellent solutions here.
Signals intelligence applications usu-
ally involve streaming large amounts of
data into the system from some sort of
antenna or sensor array. The data are put
through relatively simple processing, such
as FIR filters, down-converters or FFTs. A
key feature of these sorts of processes is

that each input point is involved in rela-
tively few operations.

But GPPs work best when each input
point is involved in a lot of operations.
The cost of getting a data point into and
out of the processor can therefore be large
compared to the cost of the processing. In
contrast, an FPGA design can connect
an input port directly to the appropri-
ate processing circuitry. The processing
chain can be designed to match the input

I Figure 2
The two-slot, VXS-based JazzStore UWB system provides real-time, high-capacity record/
playback of broadband sampled analog data at rates up to 2 Gsamples/s.

data rate to get efficient use of the FPGA’s
resources. Some FPGAs have thousands
of pins available for I/O.

FPGAs and General-Purpose
Processors

A larger point is that a GPP is de-
signed to be just that—general purpose.
It includes elements to handle any sort of
possible problem, since there is no way
to predict what problem it will be called
upon to solve. However, SIGINT applica-
tions involve very special-purpose prob-
lems. Using an FPGA, the designer can
precisely tailor the design to solve pre-
cisely the problem at hand. If the prob-
lem doesn’t call for a translation look-
aside buffer or multi-level caches, they
don’t have to be included. This results
in a much more efficient solution, which
means a lighter, smaller and cooler one.

FPGAs are inherently parallel: the de-
signer can arrange logic elements in as many
parallel chains as make sense for the prob-
lem. Each chain acts as a separate processor.
Parallel processing is achieved with a single
chip, not several (Figure 1). A customized
controller for external SDRAM might use
the memory as a huge FIFO instead of tra-
ditional memory, if that makes sense.

Some FPGAs, such as the Xilinx Vir-
tex-II Pro, include embedded GPP cores
along with regular logic slices. This gives
the designer powerful sequential process-
ing resources to add to the FPGA’s other re-
sources. The new Virtex 5 line is expected
to have even more powerful embedded
processors. These FPGAs have embedded
DSP processing resources as well, called
the “DSP48E” slices. All of these features

Network Attached Storage

(NAS) DTUs

PC Card and
Removable Disk DTUs
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make it possible to build powerful systems
using only the FPGA chip.

One example of a system-on-chip is the
TEK Microsystems JazzStore SoC FPGA-
based data recorder. Earlier versions of data
recorders used a VME PMC carrier card as
well as two PMCs. One PMC brought input
data onto the card. The other provided a Fi-
bre Channel interface to a RAID array, and
the VME motherboard handled control and
data transfer functions for the PMC. This
single-channel recorder occupied a full slot
and required about 35W.

FPGA-Based Data Recorders

The JazzStore SoC brings this same
performance to a single FPGA. The FPGA
with embedded PowerPCs does the whole
job: preparing the data, controlling the
disk, running the file manager and send-
ing the data to the RAID array using the
Fibre Channel protocol. Performance is
limited only by the speed at which the ar-
ray can accept data, typically 165 Mbytes/
s or faster. The file system is FAT32-com-
patible, so disks can be read by Windows
or Linux workstations. The VP50 or
VP70 versions of the Virtex-II each have
two embedded PPCs, so two independent
recorder channels can be implemented
using one FPGA. Alternatively, a single
high-speed data stream can be divided
into two slower streams for recording.

An even more interesting application
allows 2 Gsample/s data to be recorded
continuously at full rate, using a dual 2
Gsample/s A/D converter board as well as
a board with five Virtex-1I Pro 50 FPGAs
and 12 fiber optic front-panel connec-
tions (Figure 2). It can implement 10
JazzStore SoC systems, with two ports left
over for control or GUI connections. The
data stream from the A/D converter is
divided into 12 substreams. Two are sent
to JazzStore SoC instantiations on the
A/D converter, and the other 10 are sent
over the VXS backplane to the Callisto
board of five Virtex Pro IIs, where they
are recorded. A 2 Gbyte/s data recorder
can now be implemented using only two
boards, drawing approximately 100W.

To illustrate the raw processing power
of FPGAs, Tekmicro has implemented an
“Extreme FFT” core using the Virtex-1I
line. This core does 1 million 4K point
FFTs per second, using about 1/3 of the

available resources in the VP70 part, far
faster than any GPP could do. The VP70
pulls only about 12 to 14W, much less than
most GPPs, so it doesn’t require heavy heat
sinks or exotic cooling methods. The pro-
cessing rate is fast enough to match the
sustained data rate from the A/D converter
board’s converters. When this board is fed
with I and Q signals it could do real-time
FFTs across a 2 GHz band.

Overall, FPGAs give an additional

Special Feature

kicker to the 6U form-factor, especially
with a high-speed backplane such as VXS.
Using them instead of GPPs, SIGINT ap-
plications can be made faster, smaller,
lighter and cooler. 1l

TEK Microsystems
Chelmsford MA.
(978) 244-9200.
[www.tekmicro.com].
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Plug-In 6U Power Supply Solutions
Gonvection & Gonduction Gooled

High Power - Multiple Output - Standard and Custom
MIL-STD-704 & MIL-STD-461 Compliant
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Rantec Power Systems Inc.

www.rantec.com < powersys@rantec.com < 805-596-6000
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1U Rugged Rackmount

Dual AMD Opteron 2000 Series

When it comes to building a custom-ruggedized computer
solution, the cost can be astronomical. That is why Rave
Computer designs its solutions using the basic building
blocks from companies like Supermicro to deploy some of
Rave’s ruggedized computer solutions. These systems are
designed to meet several MIL SPEC certifications.

Key Features:

- Ruggedized 1U Designed to Meet Several MIL SPEC Standards

- Dual AMD® Opteron™ 2000 Series (Socket F) Support,
1000 MHz HyperTransport Link

- Up to 32GB DDR2 SDRAM

- Left Universal Slot: One 64-bit 133MHz PCI-X or (x8) PCI-E

- Right Universal Slot: One 64-bit 133MHz PCI-X or (x8) PCI-E

- Six nVidia MCP55 Pro SATA 3.0 ports

- nVidia MCP55 Pro Chipset Dual-Port Gigabit LAN /
Ethernet Controller supporting 10BASE-T, 100BASE-TX,
and 1000BASE-T

- One Bay for Slimline DVD or CD Drive

- Four 1” Hot-swap SATA Drive Bays

- 650W Redundant High-efficiency Power Supply (Optional)

- Physical Size: 177W x 1.7”H x 25.6”D

- Weight: 42 b

- Aluminum Chassis Options Available

- More details at http://www.rave.com/military

Rave Computer

36960 Metro Court P: (800) 317-7283
Sterling Heights, MI 48312 F: (586) 939-7431
WWWw.rave.com

3U Rugged Rackmount

Dual-Core Intel 64-bit Xeon Aluminum Short Depth

Rave engineers our standard systems to meet MIL SPEC
certifications and to be flexible in design. Our expertise
reflects our commitment to become a member of your
team and assist to engineer a solution that meets custom
hardware requirements.

Key Features:

- Ruggedized 3U Designed to Meet Several MIL SPEC
Standards

- Short Depth and Light Weight Aluminum Chassis

- Dual-Core Intel 64-bit Xeon with 2MB L2 Cache per
Core 667/1066/1333MHz FSB Socket 771-pin LGA
(2.0GHz and Up)

- Up to 32GB DDR2 SDRAM

- Intel (ESB2/Gilgal) 82563EB Dual-Port Gigabit Ethernet
Controller

- Six Intel ESB2 SATA 3.0 Controller

- One Bay for Slimline DVD or CD Drive

- Two Exposed 3.5” Bays for 2.5” Removable Disk Drives
or Two Fixed 3.5” Disk Drives

- Optional Power Supply Tested for 400Hz Operation

- Physical Size: 17”W x 5.25”H x 18”D

- Weight: 18 1b

- More details at http://www.rave.com/military
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Tech Recon

FCS Update

FCS Program Makes Advances
on Several Fronts

Much work lies ahead, but the computing and software
elements of the Army’s Future Combat Systems program are

beginning to fall into place.

Jeff Child
Editor-in-Chief

he past six months have seen nu-
Tmerous successes and advances in

the life of the Army’s Future Com-
bat Systems (FCS) program. As expected,
the program did suffer some budget cuts
in the 2008 budget proposal, but the cuts
were less severe than many expected.
Ranked among the military’s most ex-
pensive programs, the expected overall
lifetime cost is expected to exceed $110
billion, although estimates vary. Fund-
ing cuts in the 2008 budget for the FCS
program included two of the program’s
classes of UAVs and one of its unmanned
ground systems, and the Intelligent Mu-
nition System. Boeing and Science Ap-
plications International Corp. (SAIC)
are the Lead Systems Integrators for the
FCS program.

The lead system for the FCS
Manned Ground Vehicle program
will be the Non-Line-of-Sight Cannon
(NLOS-Cannon) (Figure 1), which is
scheduled to be delivered for devel-
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Figure 1

The Iead system for the FCS Manned Ground Vehicle program will be the Non-Line-of-Sight
Cannon (NLOS-Cannon), which is scheduled to be delivered for developmental testing
beginning in 2008. The NLOS-Cannon early prototypes are 155 mm, self-propelled cannon
systems developed for the program. Each system will be equipped with four Barco display
workstations configured in a two-man crew station.
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opmental testing beginning in 2008.
The NLOS-Cannon early prototypes
are 155 mm, self-propelled cannon
systems developed for the U.S. Army’s
Future Combat Systems program. Each
system will be equipped with four dis-
play workstations configured in a two-
man crew station. For its part, display
vendor Barco was chosen by BAE Sys-

Among the most
significant milestones
this year for FCS was the
successful completion
of an eight-month field
experiment---an important
step toward the early
infusion of key FCS
capabilities to the current

force.

tems Land & Armaments Division to
provide rugged display workstations
for the system. Barco’s 17-inch rugged
displays incorporate the latest back-
light solution using LED technology,
while the computers integrate the lat-
est in desktop graphics boards within a
small and sealed package. The displays
and computers are then mounted to-
gether to form a small, easy-to-install
workstation core.

Eight Month Field Test
a Success

Among the most significant mile-
stones this year for FCS was the suc-
cessful completion of an eight-month
field experiment said to be the corner-
stone of soldier evaluation activities
and an important step toward the early

infusion of key FCS capabilities to the
current force. Experiment 1.1, span-
ning July 2006 through February 2007,
is a three-phase effort that combines
laboratory, field and demonstration
activities with soldier testing of early
FCS prototypes.

The experiment was designed to
help reduce program risk and provide
early feedback into the development,
integration and verification process of
the program. It also helped to enable
the early spin out of key capabilities to
the current force in 2008. In one phase

Tech Recon

of the experiment, the FCS team,
which included more than a dozen
U.S. Army soldiers as observers, dem-
onstrated Non-Line-of-Sight Launch
System networking, Distributed Fu-
sion Management capabilities, Unat-
tended Ground Sensors capabilities,
Joint Tactical Radio System Ground
Mobile Radio performance, and in-
teroperability with current Army and
Marine Corps systems.

The final demonstration phase of
Experiment 1.1, which was conducted
from January 2007 to February 2007 at
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OS Changer

Write Portable Code - Protect Your Investment

Developing a solid software architecture that can run
on multiple OS requires considerable planning, develop-
ment and testing as well as up front costs associated with
the purchase of various OS and tools to validate your
software. The OS Abstractor solution is an effective and
economical alternative. OS Abstractor provides you a
robust and standard OS interface architecture for flexible
application development while eliminating the risks as-
sociated with selecting an OS and dependency on a single
vendor. OS Abstractor makes your application adapt
to multiple OS platforms with a standard OS interface,
thereby reducing cost associated with code maintenance
and learning multiple operating systems.

The OS Abstractor with POSIX optional add-on
enhances the OS Abstractor Basic standard OS interface
architecture with the addition of optimized non-propri-
etary and industry standard POSIX APIs to facilitate using
open source POSIX/Linux in your design.

Also available is the OS Porting and Abstraction Lab
(OS PAL) which leverages the existing OS Abstractor
technology to easily abstract and optimize your code on a
host machine and run the application on different target
platforms. OS PAL provides users an easy-to-use GUI that
is integrated with the Eclipse® based CDT environment.

A free evaluation can be downloaded here:
www.mapusoft.com/downloads

Keep Your Code - Change Your 0S

Porting software from one OS to another OS is difficult
and consumes development time that could be used for
building the application. The OS Changer family of prod-
ucts gives users the freedom to switch operating systems
while leveraging on their existing code and knowledge
base to protect their software investment. OS Changer
gives users the ability to reduce time to market by migrat-
ing to different platforms quickly and easily.

With OS Changer developers can also use familiar APIs
to develop new applications to eliminate the learning
curve on the new OS. OS Changer is highly optimized
for each specific OS platform and available for porting
VxWorks®, pSOS® and Nucleus® based applications to
many different target operating systems. OS Changer also
includes access to the OS Abstractor Basic API features to
allow development of highly portable applications.

Also available is the OS Porting and Abstraction Lab
(OS PAL) which leverages the existing OS Changer
technology to easily port and optimize your code on a
host machine and run the application on different target
platforms. OS PAL provides users an easy-to-use GUI that
is integrated with the Eclipse® based CDT environment.

A free evaluation can be downloaded here:
www.mapusoft.com/downloads
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I Figure 2

MapuSoft's 0S Abstractor was selected for the FCS program to enable SoSCOE to
interoperate across multiple operating systems and allow SoSCOE users to use an industry
standard POSIX API for software development. OS Abstractor APIs give users the ability to
effectively develop code independent of the underlying OS to protect software investment
and to easily expand support to multiple operating systems.
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the White Sands Missile Range and Ft.
Bliss test complex, included 36 soldier
participants who provided “hands-
on” feedback of early FCS prototypes,
while exercising initial doctrinal con-
cepts for employing these new capa-
bilities. Phase 3 represented the first
time soldiers collectively employed
FCS systems in a live training environ-
ment and used an FCS computer-based
training support package.

FCS’s Integrated Computer
System

More FCS advances were revealed
at the Association of the U.S. Army
(AUSA) show in early March. At the
show General Dynamics C4 Systems
and Rockwell Collins were showing off
at their booths the first FCS ICS. The
week of the show, the firms announced
the delivery (on schedule) of the first
ICS to the U.S. Army’s FCS program.
ICS is the common computing environ-
ment for most of the platforms in the
FCS program family of systems, which
comprises sensors, UAVs and manned
and unmanned ground platforms.

Called the Large Networking Pro-
cessor, this first ICS provides com-
puting, networking and information
assurance resources to enable U.S.
Army current force vehicles to be a
part of the FCS network. Based on 3U
CompactPCI cards with Pentium M
computing and 10-port Gbit Ethernet
switching, the ICS is scheduled to be
installed— as part of the first spin-
out of FCS future force technologies
in 2008—on Bradley fighting vehicles,
Abrams main battle tanks and Com-
mand-Variant Humvees.

Also at AUSA, BAE Systems
showed off FCS gear, including its
Bradley Technology Demonstrator
(TD). The Bradley TD is BAE Systems’
look at managing the Bradley Combat
Systems into the future. Among the
Demonstrator’s features were Remote
Turret operation, Panoramic Vision,
Embedded Diagnostics, Embedded
Training system and an FCS Spin Out
One mock-up.
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SoSCOE Software Moving
Forward

On the software side, the major
RTOS and embedded tool vendors are
well represented in the FCS program.
LynuxWorks is working to craft the op-
erating systems for the FCS ICS. Also,
Wind River’s Workbench was selected
as the foundation of the FCS Software
Development Environment. Smaller
software vendors are getting involved
as well. Last summer Boeing selected
MapuSoft’s OS Abstractor (Figure 2)
solution for integration in the cur-
rent build of their System of Systems
Common Operating Environment
(SoSCOE) architecture. MapuSoft’s
OS Abstractor will enable SoSCOE to
interoperate across multiple operating
systems and allow SoSCOE users to
use an industry standard POSIX API
for software development. MapuSoft’s
OS Abstractor is useful because it pro-
vides many OS back-ends, which is key
for architectures like SOSCOE that run
in a variety of environments.

OS Abstractor APIs give users the
ability to effectively develop code inde-
pendent of the underlying OS to protect
software investment and to easily ex-
pand support to multiple operating sys-
tems. OS Abstractor allows developers
to use a standard API interface across
multiple OS platforms and greatly re-
duces the costs associated with code
maintenance and learning multiple op-
erating systems. 11
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Avionics I/0

Span of AFDX Tool and Board

Choices Expand

While slow to displace established avionics 1/0 schemes, AFDX is
enjoying a growing base of board and software product support.

Jeff Child
Editor-in-Chief

hen it comes to military and commercial aircraft avi-
Wonics I/O technologies, don’t look for speedy change

or rapid acceptance of new approaches. Tried and true
solutions continue to hold a strong grip in this realm. Among
the newest on the block is the Avionics Full Duplex Switched
Ethernet (AFDX). AFDX was developed by Airbus Industries for
the A380 commercial airliner (Figure 1). It wasn’t until ARINC
664 Part 7 was issued in June of 2005 that AFDX was formally
defined as a standard. ARINC and the AEEC, working with the
industry, created a deterministic protocol for real-time applica-
tion on Ethernet media, and it is referred to as both ARINC 664
Part 7 and AFDX.

One reason avionics I/O remains fairly static is that design-
ers have been satisfied with the venerable but slow MIL-STD-1553
bus, which has been around since the late 1960s and is still heav-
ily used. Vendors continue to support 1553 with board products
in numerous form-factors. 1553 transfers data very accurately
and reliably. Moreover, because there are essentially many thou-
sands of 1553 implementations designed into existing aircraft,
it is unlikely that the military will tear out and replace them if
that can be avoided. For a roundup of MIL-STD-1553 products
see “MIL-STD-1553 Keeps Aloft Even as Alternatives Emerge”
in last month’s (May) issue of COTS Journal. Other avionics I/O
options such as ARINC 429 and ARINC 629 also provide de-
terministic, inherently safe, multiply-redundant means of data
distribution. They’re also easy to model and verify in order to
meet certification test.

While AFDX has gained adoption in several large commer-
cial aircraft, military aircraft have leaned more toward Fibre
Channel. Fibre Channel was chosen as a replacement for MIL-
STD-1553B in platforms such as the FA-18E/F and the F-35 Joint
Strike Fighter. For a roundup of Fibre Channel board products
see “Turbulence May Lay Ahead for Fibre Channel Boards” in
the November 2006 issue of COTS Journal.

In the long run, AFDX may have an edge over Fibre Channel
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as a military avionics solution. Because AFDX is based on stan-
dard IEEE802.3 Ethernet network technology, it’s more likely to
benefit from a longer-lived ecosystem than Fibre Channel. While
Ethernet has been around in some form for nearly 30 years and
looks likely to remain ubiquitous for decades, Fibre Channel in
contrast is likely to be usurped by the next wave of storage inter-
face schemes—many of which are Ethernet-based.

For its part, AFDX is enjoying a widening span of tool and
board solutions. An example is the CoPilot AFDX solution from
Ballard Technology. A CoPilot AFDX System consists of the
CoPilot AFDX software and a Ballard AFDX interface board,
available in PMC, cPCI and PCI form-factors. Alternatively, a
standard Network Interface Card (NIC) can be used for receive
and monitor applications. CoPilot AFDX can be ordered in two
versions: Standard and Plus.

The CoPilot AFDX software lets users transmit and receive
on AFDX databuses with just a few clicks of the mouse. Then,
while the bus is running, data can be entered and displayed
in engineering units. The tool automates the detection of in-
stalled hardware and bus activity, and simplifies the develop-
ment of transmit schedules. A Sequential Monitor feature saves
timetagged messages to a host file for subsequent processing and
analysis. An AFDX database for saving/loading configuration
and engineering units is also included.

PCMCIA AFDX Solution

Among the most integrated AFDX solutions is AIM’s PC-
Card (PCMCIA, Type II) for AFDX/ ARINC664 test, simulation
and monitoring applications. The card offers full functional test,
simulation, monitoring and analyzer capabilities for AFDX and
provides two AFDX ports—configured as two single or one dual
redundant link—each implementing a 10/100Mbit Full Duplex
Ethernet interface. The ports can operate concurrently in Traffic
Simulator and Receiver/ Monitor modes with support for AFDX
port related frame statistics. Virtual Link (VL) packet capturing
and monitoring features are complemented with powerful trig-
gering and filtering capabilities. The ample memory resources
on board allow it to implement large receive buffers and Com-
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plex Transmit scenarios.

PMC remains the most common form-factor for avionics I/
O solutions. TechSAT’s latest PMC AFDX product is the AFDX-
PM-2CTR-BX, a fiber optic AFDX interface PMC designed to
comply with several AFDX protocol flavors. By changing the
onboard FPGA logic and firmware versions, the module can be
configured to be compliant with either AFDX (Airbus), ARINC
664 or 787-AFDX (Boeing). The board is equipped with com-
prehensive test features such as error injection/detection, filter-
ing, triggering and discrete I/O lines. Tools complementing the
PMC include TechSAT’s ADS2 (Avionics Development System
- 2nd Generation), which is used as a software platform in sev-
eral 787 simulations. In addition, TechSAT software tools such
as the AFDX Analyzer and Simulator as well as the AFDX Test
Responder/Test Equipment—for AFDX interface compliance
verification—also support AFDX-PM-2CTR-BX.

Capitalizing on its long relationship with EADS Airbus, CES
(Creative Electronic Systems) also offers a line of AFDX tools. Its
latest offering is the AFDX-ARINC 664 Analyzer and Simula-
tion Tool, Software Development Kit and Data Loader. The tool
suite consists of a low-cost solution to develop aerospace appli-
cations on standard computers (desktop, laptop), using either
the internal Ethernet port of the computer or a standard Ether-
net card. Several independent modules are proposed and can be
purchased separately. Visual Studio 6 or Visual Studio.net for
Windows is the environment required for these products.

CES’s software package enables it to simulate an equipment
plug into the aircraft network. The tools aim at testing equip-
ment boxes on the AFDX network. The tool supports parameter
encoding / decoding, while viewing either with recording sample
data or without lost of data. Message simulation with construc-
tion rules—slopes values, fixed values, toggle values, files—is
supported as well as monitoring of up to 70 percent bandwidth
with 25,000 frames per second. Recording of all the frames is
received on the physical link.

Up the AFDX Food Chain

Moving up the food chain to a complete end solution of
AFDX, SBS Technologies provides the AFDX-E1000 AFDX sys-
tem. The AFDX-E1000 (Figure 2) series board is a flexible AFDX
End System single board computer designed to support com-
mercial and military flight applications, including safety- and
mission-critical systems, as well as data acquisition. This 6U
VMEbus SBC is available with one 1 GHz PowerPC processor,
512 Mbytes of system RAM and a dual-port AFDX End System.
The AFDX-E1000 is also available with two dual-port AFDX End
Systems on request. CompactPCI format and Intel processor
versions are also available.

As an AFDX End System, the AFDX-E1000 provides an in-
terface between an aircraft’s avionics systems to ensure reliable
data interchange. The AFDX Protocol stack enables each sub-
system to communicate in a deterministic manner with reliable
point-to-point transfers, data redundancy and large data packet

I Figure 1
The Ethernet-based Avionics Full Duplex Switched Ethernet

(AFDX) protocol was developed by Airbus Industries for the A380
commercial airliner. It later become formally defined as an ARINC
standard.

I Figure 2
GE Fanuc’s AFDX-E1000 series board is a AFDX End System SBC

for commercial and military flight applications. This 6U VMEbus
SBC is available with one 1 GHz PowerPC processor, 512 Mbytes
of system RAM and a dual-port AFDX End System.

size. The AFDX-E1000 uses a hardware-independent, software-
loadable, ARINC 664 Part 7-compliant protocol stack that meets
commercial and military AFDX subsystem requirements. The
AFDX-E1000 is available in commercial, rugged and conduc-
tion-cooled versions.

Boasting the first software-only implementation of AFDX,
SYSGO offers its Portable AFDX product (Figure 3). It offers de-
sign possibilities that hardware solutions cannot provide. Soft-
ware AFDX is portable, more flexible and much more affordable
compared to the currently used ASIC-based hardware solutions.
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Serial FPDP Analyzer

Screen shot of Trigger & Filter from AAI™ Serial FPDP Analyzer

Absolute Analysis Investigator™ (AAI™) product family
is a comprehensive test system. It can be configured into
different Protocol Analyzers, including Serial Front Panel
Data Port (sFPDP), Fibre Channel, Ethernet, iSCSI, Serial
Attached SCSI (SAS) and Serial ATA (SATA), as well as
Custom Protocols. The test system can also be used to
concurrently analyze multiple protocols

Absolute Analysis is the first company to offer a sSFPDP ana-
lyzer'. Features of AAI™ sFPDP Analyzer include full line-rate
capture of sFPDP traffic, real-time statistics, and frame-building
traffic generation with error injection. The viewer allows the
user to display the data in frame, Word, 10b, 8b and K/D view.

AAT™ Traffic Generator can send user-defined sFPDP
frames at any speed up to full line rate with the ability to
insert errors into the packet stream. Both Idle Frame and
Idle Primitive support is provided.

AAT™ sFPDP Analyzer provides all standard and non-
standard connection speeds. Passive taps can be used to
allow non-disruptive insertion in the network.

AATI™ Analyzers are available in a variety of systems,
from highly portable to rackmounts for lab environments.

Reference:

1. COTS Journal article, “FPDP and Serial FPDP Enlist
for High Bandwidth Duties,” March, 2007 edition.

Absolute Analysis

2393 Teller Rd., Suite 109
Newbury Park, CA 91360

P: (805) 376-6048
F: (805) 376-6041
www.absoluteanalysis.com

Protocol Editor

Screen Shot of Protocol Editor

Absolute Analysis Investigator™ features Protocol Edi-
tor, a powerful application that allows you to customize
your protocol testing environment, without having to
expose your confidential information.

Protocol Editor gives you the keys to unlock your sys-
tem and fully customize it to your unique environment.
The following are some highlights:

+You can edit specific information in the protocol database

* You can customize standard protocols by adding ven-

dor-unique data and/or proprietary commands

* And you can rapidly create new protocols with Proto-

col Editor

With this customizable Protocol Editor, you have the
ability to map specific binary data patterns to unique com-
mands and data. Once the vendor-unique codes are added
to the database, the analyzer can then trigger and filter on
them, creating a unified test environment. Then, these pat-
terns can be used by the analyzer and trace viewer.

Protocol Editor gives users unprecedented control over
the analysis and debug. New protocol designers, defense
electronics designers, and anyone who uses vendor-unique
commands will all benefit from this industry-first capability.
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I Figure 3

A software-only implementation of AFDX, SYSGQ's Portable
AFDX consists of the AFDX Node implementation and the very
small foot-printed host driver. ICMP and SNMP run on the AFDX
Node, not on the host. The configuration of the AFDX Node can be
done through the host driver, which uses a XML-based VCT.

Portable AFDX consists of the AFDX Node implementation and
the very small foot-printed host driver. ICMP and SNMP run on
the AFDX Node, not on the host. The configuration of the AFDX
Node can be done through the host driver, which uses a XML-
based VCT (Virtual Channel Table).

That flexibility enables Portable AFDX to be used in several
environments, only by changing the configuration. That avoids
the high design risks and extensive development costs of a hard-
ware solution. The reference implementation of Portable AFDX
is based on a PowerQuicc II PMC module. SYSGO provides
drivers for their own PikeOS RTOS, LynxOS-178 (LynuxWorks)
and Linux. 11

AIM-USA Sysgo

Elkhorn, NE. Klein-Winterheim, Germany.
(866) AlM-1553. +49 6136 99480.
[www.aim-online.com]. [www.sysgo.com].

Ballard Technology TechSAT North America
Everett, WA. Seattle, WA.

(425) 339-0281. (206) 910-3908.
[www.ballardtech.com]. [www.techsat.com].

GES (Creative Electronic Systems)
Geneva, Switzerland

+4122 884 51 00.

[www.ces.ch].

GE Fanuc Embedded Systems
Albuguerque, NM.

(505) 875-0600.
[www.sbs.com].


www.redrocktech.com
www.lindelectronics.com

COTS Mil-Spec Platforms and DO-178B Development
Software for Man-Wearable and Vehicle-Based UV OCU

VEHICLE MOUNTED 0CU

MAN WEARABLE 0CU

Thermite®

Quantum3D® Thermite® Tacti-
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4978 SAS/SATA Controller

Dual SFF-8470 Front Panel Interface

The 4978 SAS/SATA controller is based on the LSI
Logic 1068 controller and provides 8 lanes of either SAS
or SATA connectivity at 3.0 Gb/s per lane. Two SFF-8470
connectors at the PMC front panel are used for connectiv-
ity, with each connector supporting 4 lanes. To accom-
modate rugged, vibration-sensitive applications the 4978
has a jack-style cable retaining mechanism and additonal
mounting holes, located per VITA 20 specification.

The 4978 features a 64Kb serial EEPROM which is used
to store user-configurable parameters. A 2Mx8b FLASH
memory holds the BIOS for Intel platforms. A 32Kx8b
Non-Volatile RAM holds mirroring data. On-board LEDs
convey activity and fault status for each of the 8 attached
devices.

+ Supports up to 8 lanes of SAS or SATA

+ Rates up to 3 Gb/s per lane

+ LSI SAS1068

+ Dual SFF-8470 front panel connectors

+ On-board storage of user-defined parameters, >BIOS,

and mirroring data

* RoHS-compliant, lead-free

Technobox, Inc.

140 Mount Holly Bypass, Unit 1 P: (609) 267-8988
Lumberton, NJ 08048-1114 F: (609) 261-1011
www.technobox.com

4876 PCle-to-XMC Adapter

Adapts PCle card to an XMC site.

The Technobox 4876 PCle-to-XMC Adapter permits an
engineer to adapt an existing PCle solution to an XMC
site on a carrier or single board computer. This is an espe-
cially useful tool for software development where an exist-
ing PCle solution is to be ported to an XMC equivalent.
Side One of the 4876 has a pair of XMC connectors for
the P15 and P16 interfaces that mate with the host XMC
site. A single 8x PCle connector is located on the opposite
side of the adapter, along with some headers and jumpers.

Two 64-pin headers are provided to permit probing of
various XMC signals from the P15 and P16 connectors.
Pin assignments conform to VITA 42.0-2005 and VITA
42.10-200x. Headers allow access to 12C, JTAG, plus sev-
eral XMC signals that do not pass over the PCle bus.

+ Adapts a PCle card to an XMC site

+ Supports up to 8 PCle lanes

+ 2.5 Gbps per lane (each direction)

* Permits access to P16 Signals, I2C, and JTAG

* LEDs show key XMC signals and voltages

* Accommodates external power



www.technobox.com

P C I - II. O=- P M C Technobox produces custom

and off-the-shelf PMCs.

S e ri ad I Our extensive range of
U H-rd 320 solutions includes versatile

FPGA FPGA-based digital 1/O,
async I/O, SATA, Ethernet,

QUC'CI and IDE controllers. Plus

Ei‘hel‘n ei' a variety of adapters, ex-

tenders, and tools for PMC

development or integration.

Adapters

Make us your first stop for

Async SCsl SATA PMC Solutions.

Reconfigurable

Ro H S CardBus I D E www.technobox.com

Digital 1/0 CompactFlash

PrPMC

SAS Your Source for PMCs,
PMC-to-PClI Adapters, and Tools.

RS-232/422/485
LVD/SE

Fast/Wide

PIM
PMC-X .

Test Access &
Bus Analysis

[ J
Ca rrlers 140 Mount Holly Bypass — Unit 1

Lumberton, NJ 08048
Tel. 609-267-8988
Fax 609-261-1011

Extenders
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1.8 GHz Pentium M EBX SBC Runs at -40° to +70°C

and hard disk drives.

Compute-density seems to be the watchword these days in all manor of embedded autonomous military
computing applications. The EBX form-factor has a lot to offer for such applications. WinSystems has launched
their EBX-compatible Intel 1.8 GHz Pentium M single board computer. The EBC-855-G-1.8-1 is a RoHS-

compliant, processor- and I/O-intensive board offering -40° to +70°C temperature operation. Based on Intel’s
855GME chipset with the ICH 4 communications controller and integrated Extreme Graphics 2 video 3D controller,

the EBC-855-G-1.8-1 offers long-term product availability and full x86-Pentium compatibility. It supports up to 1
Gbyte of industry-standard PC2700 SDRAM and up to 8 Gbytes of CompactFlash. It also supports rotational floppy

The EBC-855-G-1.8-1’s I/O interface features include a 10/100BaseT Ethernet port (with remote boot capability),
VGA and dual channel LVDS flat panel video, a miniPCI connector for an 802.11 wireless networking module, four

USB 2.0 ports, four serial COM ports, AC97 audio (5.1 codec), LPT and a PS/2 port for keyboard and mouse. A software
programmable 48-line digital I/O controller provides input, output or output with readback for each I/O line. More I/O expansion is possible by self-
stacking modules plugged onto the PC/104 and PC/104-Plus connectors. The EBC-855-G-1.8-1 is priced at $895.

WinSystems, Arlington, TX. (817) 274-7553. [www.winsystems.com].

Multi-Function PCI Express
Card Blends Eight Analog
Outputs

Gone are the days when it took a whole
board to perform a single function.
Particularly in data acquisition, multi-
function cards are the new norm, saving

tons of cost for military test engineers. Along those lines,

ADLINK has introduced their new DAQe-2500 series of high-speed
and high-performance analog output multi-function data acquisition
cards based on the high-bandwidth PCI Express bus. These new cards
can update up to 8 channels of 12-bit analog outputs simultaneously at a
sustained rate of 1 Msample/s. This series also features a hardware-based
arbitrary waveform generation that frees up CPU resources for optimal
system efficiency, even when all analog outputs are updating at full speed.
The DAQe cards also integrate up to 8 channels of 400 ksample/s, 14-bit
single-ended analog inputs with programmable polarity.

Their cards are able to perform simultaneous analog input and output
functions at full speed. Like all ADLINK DAQe cards, the DAQe-2500
series features an SSI (system synchronization interface) bus to allow
up to four cards to be synchronized for simplified expansion of testing
capabilities. The DAQe-2500 series of cards are competitively priced
starting at $690 and are available with discounts in volume.

ADLINK Technology America, Irvine, CA. (949) 727-2077.
[www.adlinktech.com].

Human Machine Interface Solutions Are Rugged,
Lightweight

The extreme environmental conditions of military operations call
for workstations and displays that are both rugged and versatile, two
characteristics not always found together in the same system. The
Barracuda series of human-machine interface (HMI) solutions from
Kontron America is rugged, lightweight and flexible. It includes easily
transportable workstations and stand-alone touchscreen displays with
flexible mounting options. Displays offer a sunlight-readable, 15-in.

XGA touchscreen in a corrosion-proof, NEMA-4, IP 65

aluminum enclosure that operates in 0° to 50°C, with a

-30°C option. Optional water- and dust-tight, circular,
military-rated connectors allow for harsh environment
connectivity.

The displays can be utilized in military command,
control, communications and computers (C4)
operations where equipment must withstand harsh
vehicle shock and vibration. A small footprint

and VESA hole pattern allow easy mounting in
space-constrained areas. Features include UPS
battery backup, as well as optional modular AC/

DC sealed power supply and an optional built-in,

high-gain wireless antenna. The Barracuda DS offers
a full military-hardened MIL-STD 810F and Protection Classification
IP 65-compliant touchscreen display. The Barracuda WS provides an
Intel Pentium M processor workstation with a removable hard drive or
CompactFlash device. Pricing starts at $6,500.

Kontron America, Poway, CA. (858) 677-0877. [us.kontron.com].

Tiny Logic Module Cuts Mil System Development Time
The development time usually required for military systems can be reduced by weeks or even months by using smart logic
systems-on-module (SoMs). A series of reconfigurable, fully self-contained logic SoMs from Advanced Knowledge Associates
is based on industry-standard programmable logic platforms and includes processor cores as well as I/O and peripheral
circuitry. Measuring just 2 in. x 2 in. with 419 pins, the LM125 runs Linux and includes standard interfaces such as dual
1553RT, dual CAN, dual RS-232, USB, SPI, 12C and 10/100 Ethernet, as well as over 200 high-speed GPIOs.
Based on Xilinx’s high-density Spartan ITE FPGA and employing a Xilinx microBlaze soft CPU core, the LM125 incorporates
256 Mbytes of SDRAM and 512 Mbytes of flash to handle multiple boot images for logic and software applications, while
supporting a wide variety of standard interfaces. The LM125’s modular architecture facilitates the simple integration of user logic

and custom peripheral sets. It contains all components needed to support processing and I/O, including clocks, reset circuitry,
temperature, power and passive components, totaling over 200 parts. Onboard programmable clock generation, voltage regulation and power
monitoring further ease system integration. In quantities of 1,000, it is priced at $800 for commercial-grade modules.

Advanced Knowledge Associates, Santa Clara, CA. (408) 431-0735. [www.advancedknowledgeassociates.com].
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VXS Payload Extender Boards Have Test Points for
All Lines

Although extender boards for VXS switch card slots
are already available, until now there haven’t been
any VXS extender boards for payload or node slots.

Elma Bustronic has released the first such cards.

The VXS Payload Extender Boards are designed to
bring a circuit card completely out of a card cage or enclosure to provide access to both sides of
the test board so that it can be tested or debugged. Included are test points for all of the lines on each
160-pin connector and the MultiGig PO connector.

A major problem in developing Elma’s VXS Extender Boards was the lack of a right-angle
receptacle for VXS in the marketplace. The company produced a rigid-flex-rigid PCB design that
entails a right-angle pin connector that plugs into the backplane, connected to a flex circuit that
wires to the straight receptacle to receive the plug-in board. The VXS Extender Boards come in a
10-layer stripline design for the rigid PCB and a microstrip design for the flex circuit portion. An
ampmeter measures current and has a digital status indicator on the front panel. Pricing is under
$3,000 depending on volume and configuration.

Elma Bustronic, Fremont, CA. (510) 490-7388. [www.elmabustronic.com].

Mini, Rugged, Solderless Connectors Meet Mil/Aero Needs
It’s quite a trick to craft an interconnect solution that’s both rugged and housed in a miniature

form-factor. Hypertronics pulls it off with their new micro-miniature connector family optimized
for high-reliability connections in high-density applications. The new HyperGrid connectors meet
the extreme environmental requirements of military, aerospace and industrial applications as well
as the high-density requirements often seen in the medical industry. The connectors use solderless,
compression-style contacts, feature the space- and weight-sensitive

properties inherent in reduced form-factors, and can support more than

100,000 mating cycles.

Offering the same tiny size, high node count, high density and stackability
features required in many micro-miniature applications, the connectors
require only 10 grams of force per node to maintain connectivity and offer a
contact pitch as low as 0.25 mm. HyperGrid’s exceptional signal integrity and

consistent DC resistance target multi-GHz RF applications
that must withstand extreme shock and vibration. HyperGrid
connectors can accommodate up to 2.5A current, maintain
DC resistance of under 50 milliohms across nodes, and keep
contact self-inductance to 0.5 nH. They have characteristic
impedance of 56 ohms and feature superior signal integrity of
less than 1 dB bandwidth to 24 GHz.

Hypertronics, Hudson, MA (978) 568-0451. [www.hypertronics.com].

Design Kit Speeds Virtex-5 FPGA

Development

Advanced FPGAs are making a huge
difference in a slew of signal processing
applications such as SIGINT, radar and sonar.
Easing the development of FPGA systems,
VMETRO and Impulse Accelerated Technologies
have released a DSP development kit, the V5+C,
an advanced platform for rapid prototyping
and algorithm development. The kit, which
includes the latest-generation Impulse C-to-
VHDL compiler tools and a VMETRO PMC
module based on the Xilinx Virtex-5 FPGA,
allows military system developers to hardware-
accelerate DSP algorithms and quickly prototype
on FPGA within an ANSI C environment.

The VMETRO PMC-FPGAO5 included in
the V5+C kit is a PMC module with a large-
capacity Xilinx Virtex-5 XC5VLX110 FPGA
and customizable digital front-panel I/O. The
powerful FPGA is boosted by multiple banks of
QDR and DDR memory to ensure that processing
capabilities of the PMC-FPAGAO5 are maximized.
The PMC-FPGAO05 was designed for embedded
DSP applications where there is a need for flexible,
customizable I/O and FPGA processing on the
data stream. The V5+C kit includes a PMC-
FPGAO5 on a PCI-X carrier card along with the
Impulse C tools and PSP. Early adopters of this kit
receive special factory training and design support
on their first algorithm. The discount price for
early adopter customers is $9,995.

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

Quad Serial Communication PMC Module Is Conduction-Cooled

A new conduction-cooled PMC module designed for the harsh environmental conditions encountered in
aerospace/defense applications has four high-speed synchronous/asynchronous serial interfaces. The TPMC363
from TEWS Technologies is the successor of the discontinued TPMC362, providing similar functionality as well
as full connector and pin-out compatibility. The serial communication controller is implemented in FPGA logic.
Combined with the bus master-capable PCI interface, this provides long-term availability with the option to
implement additional functions. Each channel is fully programmable for several serial communication protocols

such as asynchronous, isochronous, synchronous and HDLC mode. A maximum data rate of 10 Mbits/s is

provided for synchronous protocols and 2 Mbits/s is supported for asynchronous protocols.

Multiprotocol transceivers are used for the line interface. Each channel’s physical interface can be independently software-selected for EIA 232, EIA-
422, EIA-449, EIA-530, EIA-5304, V.35, V.36 or X.21. To offload host CPU processing, the TPMC363 features receive and transmit FIFOs of 512 long
words (32-bit) per channel. Data transfer on the PCI bus is handled via TPMC363-initiated DMA cycles with minimum host/CPU intervention. Several
interrupt sources can generate interrupts on INTA for each channel and interrupts may be enabled or disabled separately. Asynchronous and basic
synchronous support for major operating systems such as Windows, Linux, VxWorks and QNX is available.

TEWS Technologies, Halstenbek, Germany. +49 (0)4101 4058-35. [www.tews.com].
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30765 South Wixom Road
P.0. Box 437
Wixom, Ml 48393-7037

P: (248) 295-0310
F: (248) 624-9234
www.acromag.com

Acromagky
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Reconfigurable FPGA Modules:
PMC-SX and PMC-LX

PMC Modules with Virtex™-4 FPGA

Acromag’s new PMC-LX and PMC-SX modules feature
a user-configurable Xilinx® Virtex-4 FPGA and support
for a variety of AXM plug-in I/O extension modules. The
FPGA can process user-defined algorithms and custom
logic routines on analog or digital I/O signals depending
on the AXM I/O module inserted. The PMC base card has
32 LVDS I/O and supports conduction cooling. PMC-LX
models are optimized for high-performance logic while
the PMC-SX is designed for high-speed digital signal
processing. Typical uses include sonar/radar, military serv-
ers, hardware simulators, communication processing, and
automated test equipment.
+ Customizable Xilinx Virtex-4 FPGA, up to 60K logic
cells and 64 XtremeDSP™ slices
+ Plug-in I/O extension modules for A/D, RS-485,
CMOS, or LVDS I/O
+ 256K x 36-bit dual-ported SRAM
+ 32Mb x 32-bit DDR DRAM

Multi-Function 1/0 Boards:
AcPC730, APC730, PMC730

Multi-function 1/0 is four cards in one

Acromag’s multifunction I/O boards, the PMC730 mez-
zanine card, APC730 for desktop PCI and AcPC730 for
CompactPCI, combine the capabilities of four separate
I/O boards on a single card. Performing analog input, an-
alog output, digital I/O and counter/timer functions from
a single slot, engineers can use fewer boards to handle
more I/O functions which greatly reduces costs. Typical
uses include data acquisition, monitoring & control, and
test & measurement. Extended temperature models oper-
ate from -40 to 85°C.

+ A/D: 16D/32SE, 16-bit ADC, 100KHz, 512 sample

RAM
» D/A: 8 channels, 16-bit DAC, 80.8KHz, 1024 sample
FIFO buffer

+ Digital I/O: 16 TTL channels, interrupts, program-

mable debounce

+ Counter/timer: 32-bit



www.acromag.com

Acromag introduces affordable FPGA I/0. For ALL your projects.

s an engineer, your projects are unique,  Cost-effective custom 1/0 Call or visit our website today —
ever-changing, and budget-bound.That's  Choose from a variety of 1/0 configurations: for VME, CompactPCl, PMC,
why our new PMCmodules give youan . Digital I/0: TTL, CMOS, RS422, or LVDS 1/0 and Industry Pack solutions.

affordable solution to create custom 1/0 boards.

But if you thought FPGA computing was only
for top-end applications, think again. Our PMCs
are ideal for protocol conversion, simulation,
in-circuit-testing, and much more.

So, why settle for generic I/0 when you can .
design exactly what you need while staying in Flexibility to meet unexpected challenges

budget and reducing your time to market? Acromag FPGA 1/0 will help you bring your
Virtex™-Il Virtex-4. Acex’ projects in on time and under budget. And with

R FPGAs, you'll be ready to adapt
and Cyclone™-Il FPGAs to all the inevitable changes.

®
« Large DRAM buffers and . 5 ‘b
dual-ported SRAM Thinking about FPGA 1/0? Acromag .

. Think flexible. Think affordable. THE LEADER IN INDUSTRIAL /O
« Conduction-cooled

models available Think Acromag. www.acromagembedded.com
877-295-7084 or 248-295-0310

+ Analog 1/0: 16-bit 100MHz A/D, 900KHz D/A

Faster time to market

Why waste precious time building a board from
scratch? Our new FPGA modules let you process
your 1/0 signals any way you want. Quickly.

Industry Pack FPGA I/0 also available

ANALOG 1/0 DIGITAL I/0 SERIAL 1/0 FPGA COUNTER/TIMER QUADRATURE

Manufactured in Wixom, Michigan, USA All trademarks are the property of their respective companies
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Fuse Is Smallest Approved for Space-Based Duties

In a system that’s orbiting the Earth, there’s no sending a repairman in to replace the fuse when it blows.
Designed specifically for space-based duties, Schurter’s new SMD fuse type MGA-S meets the standard of
ESA/SCC Generic Specification No 4008 for space applications. Based on the design of Schurter’s existing
MGA, the new version meets the requirements of the space industry and its demands for a fuse product
with hermetic seal and robust construction, such that no arcs or gasses can escape with a disconnect. The
requirements also include additional pre-arcing times, consistency of over-current disconnects at rated
voltage regardless of vacuum conditions, stable derating curves at higher ambient temperatures, and
durability against mechanical vibration and shock.

The dimensions of the MGA-S are the popular 1206 footprint (3.2 mm x 1.55 mm), making it the smallest
SMD fuse qualified for use in equipment for space. Applications include equipment that is launched into
orbit with a specific focus on satellite power system architectures operating up to 125 VDC in vacuum
environments. This includes protection of power supplies, batteries and solar arrays. The MGA-S is built
according to UL 248-14 and CSA 22.2 no. 248-14 and carries UL and CSA recognition. It is also tested
according to MIL-STD-202, Method 1084, 103B, 106E, 107D, 211A and 215A.

Schurter, Santa Rosa, CA. (707) 636-3000. [www.schurter.com].

Digital Compass Boasts Small Size
and USB Link

To be designed into a military system,
a digital compass needs more than just
precision. It needs to meet a rigorous list of
environmental requirements such as shock
and vibration. Along those lines, OceanServer
Technology has introduced a low-cost, 3-axis,
tilt-compensated, solid-state digital compass
that provides “drop-in compatibility” with
most popular digital compasses. The OS3000
Digital Compass is a 3-axis, 1.4 x 1.8-inch PCB
and includes RS-232 and USB connectivity, and
a 24-bit A/D converter with digital filters, for
easy integration into a wide range of applications. Accurate to 1-degree
azimuth, with 0.1 degree resolution, tilt-compensation up to £60 degrees
and 0.1 degree resolution for roll and pitch, the compass components have
a 50,000 g shock rating.
Providing a programmable update rate from 0.1 to 20 Hz, an ASCII
interface and hard-iron calibration, the OS3000 Digital Compass can
be easily embedded into another device and provides precise heading,
roll and pitch data, and is ideal for rapid attitude measurement. It
incorporates a 3-axis Honeywell Magneto resistive sensor, a MEMS

Software Targets Data Logging, Analyzing and
Signal Generation

A software suite aimed at data acquisition applications can be
immediately used to quickly make measurements and generate signals
without requiring military users to write code. TracerDAQ Pro from
Measurement Computing is a full-featured data acquisition software
suite built for users of the company’s PCI- and USB-based hardware. It
provides four virtual instrument applications for graphically displaying
and storing input data, and generating output signals, within minutes of
installing data acquisition hardware. The

applications allow customizing appearance,
storing configurations for future use, saving
data to a file for export and changing settings
while the application is running with the use
of interactive hotspots.

The TracerDAQ Pro strip chart is used
for logging and graphing data from analog,
digital, counter and temperature inputs.
The oscilloscope application displays values
acquired from analog inputs and samples

at the maximum speed of the DAQ board.
The function generator generates user-selectable sine, square, triangle,
constant, sawtooth or custom waveforms for analog outputs at the

accelerator, and is RoHS compliant. The OS3000 Digital Compass sells for
$249 each or $199 each for 10.

Ocean-Server Technology, Fall River, MA. (508) 678-0550.

maximum rate of the Measurement Computing device. The rate generator
is used with the company’s counter devices to output clock signals with
variable frequency, duty cycle and initial state of the waveform. The price

for TracerDAQ Pro is $199.
[www.ocean-server.com].

Measurement Computing, Norton, MA. (508) 946-5100.
[www.mccdag.com].

6U cPCI Server Blade Features Dual-Core Xeon Processors
In high-performance, mobile and harsh environment defense applications where fast and reliable

communication is required, the combination of multiple processors and multiple memory variants can make

a big difference. The new 6U CompactPCI D7 server blade from MEN Micro is equipped with either one or
two 1.66 GHz Intel Xeon dual-core processors and the Intel E7520 server chipset, as well as ECC DDR-2 DRAM,
non-volatile FRAM or SRAM. The hot-swappable blade can be used as a peripheral slot board, a 64-bit/66 MHz PCI
system or a 64-bit/133 MHz PCI Extended (PCI-X) system on the CompactPCI bus using one or two slots.

The PCI Express (PCle) links connect to the two front-panel Gigabit Ethernet interfaces and can attach up to two
XMC modules. The D7 also supports 12 Gigabit Ethernet connections. Additional I/O includes USB, XMC/PMC, two

PATA interfaces, two SATA interfaces and optional VGA/COM. The D7 offers an FPGA for configuration of application-

specific I/O functions such as additional serial interfaces, graphics, Fieldbus interfaces and digital I/O, in addition to typical PC functions such as USB
and UARTSs. The board also comes with a passive heatsink for forced-air cooling. Pricing is $5,010.

MEN Micro, Ambler, PA. (215) 542-9575. [www.menmicro.com].
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Touch Panel Computer Features PC/104

Expansion
PC/104 ranks high in the list of popular military embedded
form-factors. The eAutomation Group of Advantech has
introduced the TPC-660G, an AMD LX800 6.4” VGA TFT Touch
Panel Computer designed for small-sized operator interface
applications. The integration of a fanless kernel, touchscreen
and non-volatile storage makes this machine a reliable solution
for rugged environments. The TPC-660G has a 16-bit PC/104
expansion slot that provides a dependable and convenient way
to add on functions. Common PC/104 cards for a variety of
applications can fit in the TPC-660G.

The display’s backlight life is rated at 20,000 hrs and has a 180:1 contrast ratio and a luminance
(cd/m2) of 150. Maximum colors is 263k, with a maximum resolution of 640 x 480. I/O functions
include one PS/2 port, a 10/100Base-T Ethernet LAN port, a RS-232 and RS-232/RS-422/RS-485
serial port, two USB 2.0 ports and an optional CompactFlash card slot. The TPC-660G is super slim
with a compact design, plastic housing and a front panel that is NEMA4/IP65 compliant. Also, it
supports Windows XP/CE and WinXPe. The TPC-660G is priced starting at $1,090.

Advantech, eAutomation Group, Cincinnati, OH. (513) 742-8895.
[www.eAutomationPro.com].

UPS Family Is Designed for Critical Military Use

When it comes to back-up power for mission-critical military systems, a unique set of
Uninterruptible Power Supplies (UPS) requirements come into play. Right up that alley, Falcon

Electric has launched its FN Series UPS Plus family of parallel or N+1

redundant UPSs. Designed to meet the demands of military network
infrastructures with a scalable platform and N+1 redundancy, the new
double-conversion on-line UPSs achieve many technical milestones
including a faster processor utilizing DSP.

The new hardwired FN Series UPS will be available in various model
configurations. All models support a hardwire connection to any 208-
240 VAC single-phase, 2-wire plus ground power source. In contrast to
the current parallel UPS solutions offered in the marketplace, Falcon’s
innovative UPSs are stand-alone units that may be connected in parallel,
providing low-cost, scalable solutions from 3 kVA up to 24 kVA. This
approach eliminates the added expense of buying cabinets to house power
and battery modules. When the FN models are configured in parallel,
with the addition of one extra UPS, true N+1 redundancy can be achieved.
Available now, the FN Series UPS Plus models are designed to UL and
cUL standards and meet FCC Class A requirements. List pricing starts at
$3,889.

Falcon Electric, Irwindale, CA. 1-800-842-6940. [www.falconups.com].

drivers are available for Microsoft Windows XP/XPe/CE and Linux.
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FPGA Acceleration Board Uses

HyperTransport Slots

The first complete, off-the-shelf hardware/
software compiler design bundle for high-
performance computing using industry-
standard HyperTransport (HTX) slots
combines an intellectual property core for
HTX-compliant connectivity, an FPGA-based
HTX acceleration card and a comprehensive
software programming environment. The
Celoxica RCHTX acceleration card enables
algorithm acceleration in computing systems
with AMD Opteron processors. It includes
two Xilinx Virtex-4 FPGAs, 24 Mbytes of
dedicated QDR SRAM and a range of I/O. The
main coprocessor FPGA is a reprogrammable,
high-density 16 million-gate device. The
second FPGA is configured as a bridge,
containing Celoxica’s HTX IP core. It provides
the HyperTransport interconnect between
the FPGA coprocessor and the entire host
processor system and memory space.

Celoxica’s DK Design Suite delivers an IDE
and compiler for programming the FPGA
coprocessor and allows programmers to use
familiar software languages and legacy code.
Celoxica’s technology compiles high-level,
C-based code directly to the user FPGA device.
A board support package and software API are
provided for the RCHTX card. Price is $15,000
in single quantities.

Celoxica, Austin, TX. (512) 795-8170.

[www.celoxica.com].

ETX System-on-Module Supports CRT/LVDS, LAN, Audio

Combining a small CPU system-on-module with a separate baseboard can provide a flexible design platform for
developing a number of small systems for the mobile warfighter. With that in mind, WIN Enterprises has released the MB-
0014 System-on-Module (SoM) ETX CPU module and the companion IP-06051 5.25-in. disk-size ETX baseboard. The CPU
module has an onboard 600 MHz Intel Celeron M or Pentium M processor, 512 Kbytes of BIOS flash, the Intel 852GM/
855GME + ICH4 chipset, the SMSC SCH3112 I/O chipset, a DDR SO-DIMM socket supporting up to 1 Gbyte (266 MHz), a
10/100 Mbit/s Ethernet interface, one bi-directional parallel port, two RS-232 interfaces, four USB 2.0 ports, CRT and 18-bit
LVDS and AC’ 97 audio (852GM chipset). The SoM’s compact ETX form-factor measures only 114 mm x 94 mm. System

The IP-06051 5.25-in. disk-size ETX baseboard features VGA/LVDS/LCD, LAN, CardBus, TV-out and audio. With the

Celeron M processor, an MB-09014 is priced at $276 for a single unit. Single units of the IP-06051 are priced at $167 each.

Quantity discounting is available.

WIN Enterprises, N. Andover, MA. (978) 688-2000. [www.win-ent.com].
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Software Solution Aids Real-Time Recording

Applications such as high-performance radar, military communications, SIGINT and satcom continue
to hunger for flexible and deployable real-time recording systems for acquiring, processing and analyzing
signals. Feeding that appetite, Pentek has released the newest version of its SystemFlow real-time recording
and development software for the Pentek family of RTS systems. SystemFlow software provides a rich set of
features for controlling data acquisition and recording functions and ensures a consistent look and feel for
developers across all RTS systems.

New to the Model 4990 SystemFlow software suite are a File Manager that simplifies file and data
management and a Signal Viewer with enhanced display and analysis functions. In addition, the RTS
systems now support both RAID and JBOD Fibre Channel disk arrays, boosting real-time recording
capacity to 6 terabytes and higher. The new graphical user interface, now written entirely in Java
development language, broadens host software support from Windows systems to new host platforms,
including the Linux platform. Engineers receive full source code so they can customize all acquisition, recording and display functions. Available now,
pricing for the RTS systems starts at $26,995, and the Model 4990 SystemFlow software costs an additional $8,500.

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

PPC 8641-Based VME 6U cPCI Multi-Function Card Is Ethernet Capable

SBC Boasts XM c, The military has warmed completely to the idea of using Ethernet as
. an embedded networking solution—for networking sensors for example.
compaCtFIaSh Sites Along those lines, North Atlantic Industries has rolled out an improved
New military systems single slot, 6-module, 6U cPCI multi-function card. This universal

as well as upgrades to older card eliminates the complexity and size constraints of using multiple,
legacy systems will benefit from a new independent, single-function cards. The 78C2 cPCI card can include

VME64x 6U SBC based on the PowerPC Power the functions of Synchro/Resolver Measurement

Architecture. The SVME/DMV-184 from Curtiss- (4-channels), LVDT Measurement (4-channels),

Wright Controls Embedded Computing combines the dual 1.0 GHz core
Freescale 8641 PPC with 2 Gbytes of onboard DDR2 SDRAM via dual 64-
bit DDR2 memory controllers. The general-purpose 2eSST “VME320”-
capable SBC has two PMC sites (one with VITA 42.3 XMC capability),
one Interface Personality Module (IPM) site, one CompactFlash site for
onboard mass storage and up to three Gigabit Ethernet ports. The XMC-
capable mezzanine site has an 8-lane PCle link to the 8641 for multi-
Gbyte/s performance.

The board is compliant with Curtiss-Wright’s Continuum Software
Architecture (CSA), delivering optimal interoperability with the
company’s latest SBC and DSP boards and easing development and
technology insertion over long life-cycle programs. The SVME/DMV-184
is available in both air-cooled (SVME) and conduction-cooled (DMV)
configurations. A factory-installed IPM can be configured with multi- to +85°C and 0 to +70°C. Conduction-cooled versions with
function RS-232/422/485 serial ports, MIL-STD-1553, SCSI, Serial ATA, wedge locks are also available. Pricing for NAT’s 78C2 starts at
with LVTTL and differential discretes. Software support includes Curtiss- $2,600 (100s).

Wright’s standard CSA firmware, CSA VxWorks Board Support Package ) ) )
and Driver Suite, MIL-STD-1553 software driver and Continuum Vector North Atlantic Industries, Bohemia, NY. (631) 567-1100.
signal processing library. [www.naii.com].

A/D (10-channels), D/A (10-channels), Function
Generator (4-channels), Discrete I/O (16-channels),
TTLI/O (16-channels), Transceiver I/O (11-
channels) and RTD (6-channels).

The 78C2 incorporates an Ethernet interface that
can be used to transfer data to and from the board,
without using the backplane bus. This Ethernet port
allows the board to be used as a stand-alone remote
sensor interface, without using a separate computer
board. Multiple 78C2 boards can be distributed in

a system and networked together using Ethernet
for complete data acquisition capability. The 78C2
is available with operating temperature ranges of -40°

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

CompactPCI SBC/PMC Carrier Card Dissipates Only 5W
The latest member of GE Fanuc Embedded Systems’ PowerPact 3 family, the IMPCC2 3U CompactPCI SBC

and multifunction PMC carrier card, dissipates only 5 watts, a low among SBCs. Based on the low-power 603e

PowerQUICC processor, the IMPCC2 enables the development of small, lightweight military systems. It features
two 10/100 BaseT Ethernet ports, two USB 2.0 ports, four high-speed serial channels, optional VGA video and up to
two Gbytes of flash memory module storage.
The IMPCC2 can be optionally configured as a stand-alone or peripheral PowerPC processor using the embedded 266 MHz

603e core in its PowerQUICC (8270) communications processor. Available in five ruggedization levels, the board can be deployed
either stand-alone or used in conjunction with other PowerPact 3 boards. The IMPCC2 provides support for a wide range of GE Fanuc

Embedded Systems and third-party PMCs and is available with comprehensive operating system and Deployed Test support. Pricing starts at $2,500.

GE Fanuc Embedded Systems, Charlottesville, VA. (800) 322-3616. [www.gefanucembedded.com].
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Backlit LCD Solution Targets Night
Vision Apps

Night vision displays play a critical role in a
wide range of applications, including displays in
military aircraft cockpits, tanks, trucks, ground
mobile applications and communications gear.
Apollo Display Technologies has developed a more
efficient and more cost-effective way to make LED-
backlit TFT LCDs compatible with Night Vision
Imaging Systems (NVIS). Apollo can furnish

VGA and XGA resolution TFT LCDs backlit by
LED rails that are addressable via the company’s standard PRISMA II industrial controller board to
switch back and forth between day and night mode. Eliminated are the cumbersome and expensive
filters—Ilarge glass overlays bonded to the outside of the display—that have been previously used.
A key to Apollo’s approach is its addressable LED rails. Coated CCFL lamps have been tried
but, according to McKay, they negatively impact the appearance of the display in daytime mode.
Apollo’s LED rails have separate day and night mode functions built into them. Two versions are
available: NVIS A for upper echelon applications and NVIS B for applications with less stringent
requirements. Apollo has produced an 8.4-inch diagonal NVIS-compatible LCD, which will be
scalable up to 15-inch diagonal. All LCDs are fully RoHS compliant.

Apollo Display Technologies, Ronkonkoma, NY. (631) 580-4360. [www.apollodisplays.com].

Serial Communication Cards Serve Legacy Products

A new line of serial communication cards from Aaxeon Technologies includes PCI, PCI Express
and PCMCIA cards. The family of products includes 2-, 4- and 8-port RS-232 cards and 2-port RS-
422/485 cards for both the PCI and the PCI Express bus. In addition, there are 1- and 2-port RS-232
PCMCIA cards. Pricing for the RS-232 universal PCI cards

ranges from $39 for the MSC-102A 2-port card to $169 for
the MSC-108A 8-port version. The MSC-102B 2-port
RS-422/485 card is priced at $99 and the MSC-102B-
SI 2-port version with isolation and surge protection is
priced at $199.

Pricing for the RS-232 PCI Express cards ranges from $99
for the 2-port MSC-202A to $269 for the 8-port MSC-208A.
The RS-422/485 PCI Express cards are priced at $149 for the 2-port
MSC-202B and $239 for the MSC-202B-SI 2-port version with

isolation and surge protection. USB-to-serial cards are priced from
$109 for the UTS-404A USB-to 4-port RS-232 industrial high-speed card to $469 for the UTS-
408A-SI USB-to 8-port RS-232 industrial high-speed surge + isolation card. PCMCIA serial cards
are priced at $75 for the MSC-301A 1-port RS-232 PCMCIA card and $99 for the MSC-302A 2-port
RS-232 PCMCIA card.

Aaxeon Technologies, Brea, CA. (714) 671-9000. [www.aaxeon.com].

PCle, PCI-X and PCI card slots.

COTS Products

GPS Receiver System Has 1 PPS
Output

For a large variety of mobile and in-
vehicle testing applications, GPS capability is
extremely useful. In particular, mobile data
acquisition and control systems need position,
velocity and UTC time information. The
DNA-GPS GPS receiver system from United
Electronic Industries adds GPS technology to
the company’s popular PowerDNA, UEILogger
and UEIPAC data acquisition and control
“cubes.” It provides location, velocity and UTC
time and offers an optimal combination of high
accuracy, low power, small size and ease of use.
It is built on the Garmin GPS 16-HVS. This
provides location information with a positional
error of less than three meters in areas served
by the WAAS (most of North America) and 15-
meter accuracy worldwide.

Steady-state velocity measurements have
an accuracy of 0.1 knot. The GPS is also
a useful source of accurate time and date
information. The GPS 1 pulse/s (PPS) output
is synchronized to UTC time within +/- 1
microsecond. This makes the GPS’s 1 PPS
signal an exceptionally accurate means of
synchronizing systems. Price is $495.

United Electronic Industries, Canton, MA.
(781) 821-2890. [www.ueidaq.com].

PICMG 1.3 Backplane Family Suits High Bandwidth Needs

The PICMG 1.3 backplane standard offers a flexibly set of options well suited to cost-sensitive, benign military
applications. Serving such needs, Trenton has announced the availability of five new PICMG 1.3 backplanes that
support SHB Express system host boards and a variety of interconnect technologies. Among these are the BP6FS6605,
which features six flexible system host board segments capable of supporting graphics-class or server-class PCI Express
slot configurations. Trenton’s BPG6615, BPX6610, BPG6714 and BPX6719 backplane configurations support additional

The BPG6615 is the graphics-class PCI Express version. This 14-slot form-factor is designed for applications
with a x16 PCI Express card and additional PCle and PCI-X or universal PCI option cards. Meanwhile, the BPX6610
supports a server-class PICMG 1.3 system host board and has one x16 and five x8 PCle card slots plus six PCI-X card
slots that also support universal PCI option cards. Trenton’s PICMG 1.3-compatible backplanes have all of the power

supply connections, including +12V AUX, on the backplane for increased reliability and faster Mean Time To Repair
(MTTR). All Trenton backplanes are engineered to ensure that controlled impedance conditions exist regardless of the application’s option card loading
requirements. All products are available now. There are numerous backplane configurations available and typical backplane pricing starts at $474.

Trenton Technology, Atlanta, GA. (770) 287-3100. [www.trentontechnology.com].
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ONE STOP
SYSTEMS

11U Rugged Enclosure for Extreme
Environmental Conditions

One Stop Systems’ 11U Rugged Enclosure is designed
for extreme environmental conditions. The enclosure in-
cludes a welded seam, convection cooled, aluminum chas-
sis with a 19-slot wide card cage, embedded system moni-
tor, temperature sensors, and a 1,000-watt power supply.
The 19-slot wide card cage includes shock isolation coils
and supports a split 3U / 6U backplane in CompactPCI,
CompactPCI Express, or VME architectures with rear I/O
support. Six AC axial fans cool the chassis. Six monitoring
LEDs are located on the front of the chassis. The system
monitor and control board monitors the health and status
of the chassis system.

One Stop Systems

2235 Enterprise Street P: (877) GET-CPCI
Suite 110 F: (760) 466-1678
Escondido, California 92029 www.onestopsystems.com

6U CompactPCl Express Core™ Duo
CPU Board

One Stop Systems’ 6U CompactPCI Express (CPCle)
Core™ Duo 1.66GHz CPU Board is one of the first-of-its-
kind available for industrial, power, military/aerospace,
medical, telecom and scientific applications. It features
front panel IO with standard interfaces including two
Gigabit Ethernet ports, two Serial ATA ports, four USB 2.0
ports, one RS-232 port and activity LEDs. It also includes
a SXGA-compatible display interface and on-board Com-
pact Flash interface. The CPU board supports up to 4GB
of DRAM.



www.onestopsystems.com

WAN

LAN/Ethernet

10Gb per second!

Carriers

Encryption


www.onestopsystems.com

GE Fanuc Embedded Systems

P: (505) 875-0600
F: (505) 875-0400

7401 Snaproll N.E.
Albuquerque, NM 87109

MAGIC1

GE Fanuc Embedded Systems MAGIC1 Rugged Display Computer

MAGIC1 Rugged Display Computer delivers unprec-
edented graphics performance to the rugged marketplace.
Combining the processing power of the Intel Core Duo
with the NVIDIA G73, connected together with 16-lane
PCI ExpressT, the MAGIC1 Rugged Display Processor is ca-
pable of driving the industry’s most demanding visual ap-
plications. The processing node consists of an Intel T2500
Core Duo CPU running at 2.0 GHz with 2 Mbytes of L2
cache. System memory is made up of two banks of dual
data rate DDR2 SDRAM, with capacity up to 4 GBytes.
The graphics processing node is based on the dual chan-
nel NVIDIA G73 graphics processing unit, as featured on
the NVIDIA GeForceT 7600GT, incorporating 256 Mbytes
of GDDR3 SDRAM arranged in two banks. The interface
between GPU and CPU is 16-lane PCI Express, allowing
maximum bandwidth between the two processors. Stor-
age is provided by a solid state disk drive, which boasts a
capacity of up to 64 GBytes, sustained read performance of
45 Mbytes/second, and a purge facility to allow data on the
drive to be securely deleted in an emergency. The MAGIC1
Rugged Display Processor is packaged in a base-plate
cooled chassis capable of operating in the harsh environ-
ments demanded by military and aerospace customers.

www.gefanucembedded.com

VPXcel3 SBC340

SBC340 Core Duo processor SBC for 3U VPX

The SBC340 is the first Core Duo processor-based
offering on the 3U VPX form factor and is the process-
ing engine of the MAGIC1 Rugged Display Computer.
Implementing the 2.0 GHz T2500 Intel Core Duo proces-
sor architecture, SBC340 brings state of the art process-
ing performance to the military and aerospace market.
With a rich set of I/O, the SBC340 is a rugged PC aimed
at processing, communications and display applications.
The Intel 945GM Northbridge provides a dual-bank DDR
SDRAM interface, as well as incorporating GMA 950
graphics capability. High-speed interfaces include Gigabit
Ethernet, Hi-Speed USB 2.0, SATA and GPIO. The VPX
form factor allows for high speed PCI Express connec-
tions to other cards in the system. SBC340 supports two
PCI Express ports across the backplane.

+ 2.0 GHz Intel Core Duo

- Up to 4 GB DDR2 SDRAM

+ Two PCI Express ports across the backplane
* Air- and conduction-cooled variants



www.gefanucembedded.com
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Coming Next Month

e Fthernet in the Battlespace. With nearly 30 years of history and near universal acceptance in the networking realm, Ethernet
offers just the kind of longevity and ubiquity that the military loves. Ethernet is attractive for numerous military applications

such as shipboard data communications, avionics suites, mobile C3 centers and back-end data collection links for C4ISR

JOURNAL

systems. While Ethernet has not shed all of its processor-intensive and non-deterministic characteristics, specialized
systems have been able to overcome them and make it a viable alternative to other communications schemes. Articles in
this section inform readers about the latest and greatest embedded Ethernet solutions and system architectures.

 Rugged Storage. Because they have no moving parts, flash-based solid-state disks (F-SSDs) are able to operate under the harshest conditions, unlike
magnetic rotating hard disk drives. But there’s no beating the economics and densities possible in rotating disk drives. Beyond that, rugged military stor-

age systems face a unique set of packing and enclosure challenges. This section updates readers on the tradeoffs and challenges that inhabit the world of
rugged storage subsystems.

e Java for Defense Applications. In order leverage the software industry’s best tools and programming talent, the military is bent on migrating toward Java.
Efforts are moving forward to solidify specs for real-time and safety-critical Java. This section offers a mix of staff-written and contributed articles that
track the latest on Java products and specification efforts, along with some comparisons between Java and the robust Ada 2005 language.

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

Jeff Child-. Editor-in-Chief

Military Robotics Finding lts Footing

gave me some great insights into what’s happening in mili-

tary and commercial robotics. But one slide from keynoter
Ellen Purdy’s presentation really summed up the situation. Purdy is
the DoD’s Enterprise Director for Joint Ground Robotics. The slide
that struck home with me—pun intended—had a picture of Kevin
Costner and Ray Liotta in a scene from the movie Field of Dreams.
Aimed at illustrating a point about robotics technology applied to
the military, the picture was accompanied by the words “If you
build it, he will come, only works in the movies.” And that was fol-
lowed by a bullet point stating that context is always worth an extra
50 IQ points. Too true. To me that means that military robotics will
have to live or die within the context of its own particular market
requirements and peculiarities. It can’t wait for advances in other
segments of the robotics market to fuel its forward progress.

In contrast to the military robotics realm, industrial robotics
in manufacturing is a pretty established and mature field of tech-
nology. Likewise the consumer robotics segment—including enter-
tainment and household robots—is accelerating rapidly and is well
entrenched in Japan, for example. Meanwhile, military UAV tech-
nology has passed out of its infancy and is now solidly into its adoles-
cent stage. But in contrast, the segment of defense robots designed to
perform tasks on the ground—whether in wheeled vehicular form
or small man-portable form—appears to be still in its early days.

Yes, they can and already are leveraging advances and architec-
tures from those other markets. But this particular segment has far
more dots to connect than other robotics market segments. Modular
embedded computer and off-the-shelf motion control subsystems, for
example, haven’t yet made quite the inroads one would have expected
by now into military robotic applications. For example I would have
expected to see ruggedized PC/104 gaining more of a foothold in this
arena. Instead Iwas surprised that the PC motherboards were employed
as the embedded brains for some fairly mature robotic systems.

The good news is that activity, planning and investment in
military robotics is looking strong. Overall, the Congress and the
DoD are showing a steady increase in both their interest, research
and development activities, and in investments in robotics tech-
nologies. As technologies have matured, more systems have been
fielded, and prototypes have made it into user hands for evaluation.
Total current and future DoD investments over the period fiscal
2006-2012 are projected to approach $1.7 billion. Military robots—
or Unmanned Ground Vehicles (UGVs) in DoD parlance—of vari-
ous sizes and formats are already a fixture in today’s current opera-
tions. Here’s a sampling of some of the currently fielded UGVs:

* All Purpose Remote Transport System (ARTS). Made by Ap-
plied Research Associates — Vertek Division in Randolph, VT, the
ARTSisthe U.S. Air Force’s low-cost, survivable robotics platform

Attending the RoboBusiness conference last month in Boston

[ 78 1 COTS Journal June 2007

(8100 Ibs.). The system can remotely employ an array of tools and
attachments to detect, assess and render safe large IEDs and large-
vehicle bombs as well as clear UXO from prepared areas.

*BomBot. The BomBot is currently being manufactured by In-
novative Response Technologies in Fairmont, WV. This USAF-
developed and Joint EOD-fielded unit is a low-cost, expendable
robot for IED neutralization. A BomBot is driven to an IED,
where it drops a C4 explosive charge. The BomBot is then driven
away, if practical, before the charge is remotely detonated. There
are over a thousand BomBot systems currently fielded.

* Dragon Runner. Dragon Runner is a joint development effort
betweentheMarineCorpsWarfighterLaband CarnegieMellon
University(CMU).CMUcreatedaspin-offcompanytoproduce
the Dragon Runner, Automatika, located in Pittsburgh, PA.

Dragon Runner is a man-portable system that is completely
contained in a single backpack (robot, operator control unit
and control computer). It is used by the Marine Corps for
route clearing, building clearing and trip-wire investigation
operations. With its dump body attachment, Dragon Runner
is capable of delivering charges to a designated location for
remote detonation of IEDs.

* Man-Transportable Robotic System (MTRS). The MTRS—
comprised of the MK 1 MOD 0 (PackBot EOD) and MK 2
MOD 0 (TALON)—is a fielded Joint Service EOD robotic sys-
tem for use by Army, Marine Corps, Navy and Air Force EOD
technicians. The MTRS provides a capability for the EOD
technician to perform remote reconnaissance and neutraliza-
tion at UXO and IED incident sites. The MTRS consists of a
robotic vehicle and an operator control station (OCS) that is
small enough to be transported by two people. Hundreds of
both systems have been fielded. The MK 1 is manufactured
by iRobot Corporation in Burlington, MA, and the MK 2 is
manufactured by Foster-Miller, Inc. in Waltham, MA.

UGVs are also critical components of current major acquisi-
tion programs of DoD, such as the Army’s Future Combat Systems
(FCS) program. Among those are the FCS Armed Robotic Vehicle
(ARV), which will support the mounted force with reconnaissance
capabilities to target the enemy and weapon systems to engage and
destroy the enemy. Another FCS UGV is the Multi-function Util-
ity/Logistics Equipment (MULE). This medium-size UGV will
support the soldiers when they dismount and engage the enemy.
The MULE is lightweight and transportable by UH-60 and CH-47
helicopters. And finally, FCS Small Unmanned Ground Vehicle
(SUGV) weighs less than 30 lbs and will provide reconnaissance
in urban environments including caves, sewers and tunnels. The
value of the SUGV has been proven by the use of similar UGVs
deployed in Afghanistan and Iraq. 1l



i, VICOR

24\ Mid-Power Family

Vicor introduces two new mid-power families of DC-
DC converters based on the highly successful 24 V and
300 V Maxi (full brick), Mini (half brick), and Micro
(quarter brick) modules. These modules - which incor-
porate Vicor’s patented low-noise Zero-Current and Zero-
Voltage Switching (ZCS/ZVS) - are suitable in a variety of
applications including defense and aerospace. Low-noise
ZCS/ZVS greatly reduces the design effort and filtering
costs required for power converters to meet military con-
ducted emissions requirements.

These models are available in either H grade (-40° C
operation) or M grade (-55° C operation) for MIL-COTS
customers. In addition, each module undergoes extensive
post-production environmental stress screening prior to
shipment to verify compliance to Vicor’s high quality and
performance standards.

These DC-DC converters can be used with Vicor’s MIL-
COTS filter modules to provide compliance to MIL-STD-
704 and MIL-STD-461. They can be also be configured using
Vicor’s PowerBench™ tools which allow end users to specify
an infinite array of semi-custom module designs on-line, and
verify them in real time, at www.vicorpower.com.

Vicor Corporation
25 Frontage Road

24 V and 300 V Mid-Power DC-DC Converters

P: (800) 735-6200
F: (978) 475-6715
WWW.ViCOrpower.com

300 V Mid-Power Family

24V Mid-Power Family

The 24 V mid-power family comprises 24 models with
output voltages from 3.3 to 48 Vdc. These converters op-
erate from 24 V nominal input, with an input range of 18
V to 36 V. Depending on the output voltage, maximum
power level for the Maxi is 300 W, the Mini is 150 W, and
the Micro is 50 W.

300 V Mid-Power Family

The 300 V mid-power family comprises 24 models with
output voltages from 3.3 to 48 Vdc. These converters
operate from 300 V nominal input, with an input range of
180V to 375 V. Depending on the output voltage, maxi-
mum power level for the Maxi is 400 W, the Mini is 250
W, and the Micro is 75 W.
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