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 Typical Linux kit includes:
• Target CPU card
• Preloaded OS image on 256 MB 

industrial CompactFlash 
• 256 MB SO–DIMM module 
• Interface cables 
• Hard copy of manual 
• Mouse 
• CPU OS bootable CD 
• Optimized OS version
• Full driver support for 

on–board hardware 
• X–Windows support 
• Example applications and 

source code 
• Extra documentation

Our kits are the shortest path to 
a successful OS on an Octagon 
embedded computer.

• Pick your Octagon SBC
• Pick the OS you prefer: Linux, 

Windows, QNX

Octagon delivers a high 
performance, total solution.

Features XE–900 XE–800 XE–700

CPU Via Eden AMD Geode GXI STPC

Clock speed 400 MHz; 733 MHz; 1.0 GHz 300 MHz 133 MHz

BIOS General Software Phoenix Phoneix

DRAM support to 256 MB to 256 MB 32/64 MB

Compact/Flash Type I or II Type I or II Type I or II

COM 1 RS–232 RS–232/422/485 RS–232

COM 2 RS–232 RS–232/422/485 RS–232/422/485

COM 3 RS–232 NA RS–422/485

COM 4 RS–232 NA RS–232

COM 5 RS–232/422/485 NA NA

COM 6 RS–422/485/TTL NA NA

LPT1 0 0 1

EIDE 2 2 1

USB 2 6 2

CRT 1600 x 1200 1280 x 1024 1280 x 1024

Flat panel LVDS yes yes

Digital I/O 24–bit prog. 48–bit prog. 24–bit prog.

Ethernet 10/100 Base–T Dual 10/100 Base–T 10/100 Base–T

Expansion PC/104 & Plus PC/104 & Plus PC/104

Power 3.6A operating 1.6A max. 1.6A max

Temp. range –40° to 70/85° C –40° to 80° C –40° to 80/85° C

Shock/vibration 40/5g 40/5g 40/5g

EPIC™ XE–900 
1.0 GHz CPU 

XBLOKs offer the best compromise 
in cost and function for both PC/104 
and PC/104-Plus. Only 44% the size 
of a standard PC/104 card, you can 
add two functions to your system 
but increase the stack height by 
only one level.  –40° to 85° C. Heat 
diagram shows enhanced cooling. 

Designed for the XE-900, 
our conduction cooling system 
eliminates a fan even at 1.0 GHz.

X–SRAM–2 MB
• 2 MB high speed, SRAM
• Read and write at full bus speed
• Pointers to memory saved if CPU 

resets or loses power

X–DIO–48 bit programmable 
digital I/O
• 48 digital I/O, 5V compatible
• Source and sink 16 mA per output
• Direct connection to 

opto-module racks

X–COM–2 dual UART
• Up to 230.4 kBaud data rate
• Supports RS–232/422/485
• RS–485 fault protected to ±60V

X–LAN–1 Ethernet LAN
• 10/100 Base–T, Intel 82551ER
• Fully plug–n–play
• High performance, 

PCI bus interface

X–USB–4 quad USB 2.0
• Speeds up to 480 mbps
• Mix and match USB 1.1 and 2.0
• Current–limited ports can supply 

500 mA to external devices

XBLOKs offer the best compromise 

For a full listing of 
Octagon Systems 

products, visit us at 
www.octagonsystems.com

Designed for the 
our conduction cooling system 
eliminates a fan even at 1.0 GHz.

http://www.octagonsystems.com
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XMB

XMB­—mobile server with I/O expansion 

The XMB-1 is part of Octagon's line of I-CORE™ systems 
that offer out-of-the-box solutions for transportation, military 
and security applications. The XMB-1 offers a "no compro-
mise" design for a mobile server that optimizes the electrical, 
thermal and mechanical components for maximum reliability. 
The result is a powerful, yet fanless system in a rugged extru-
sion. The basic unit includes the processing power, power sup-
ply, memory and I/O for most applications. Yet, it can be easily 
expanded using PC/104 I/O function blocks or Octagon's 
XBLOK™ half-size PC/104 expansion modules.

Applications include planes, trains, buses, military, home-
land security, police, communications, and SCADA markets. 
The PC architecture uses Linux, Windows® and other popular 
operating systems. Octagon has OS Embedder™ kits for easy 
installation of these operating systems as well as drivers for all 
the hardware.

XE-900 

XE-900-Fastest EPIC™ board is now available with Windows® XP

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 application. 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 management 
functions make it suitable for situations where battery life or heat 
dissipation is a concern. The CPU provides enough computing 
power for virtually any embedded application. The XE-900 SBC 
is fully compatible with Windows® XP, Linux and QNX.

Our products are designed and manufactured with exacting 
specifications under the supervision of a quality management 
system that is ISO 9001-2000 certified. The XE-900 will with-
stand high shock and vibration, and operates in temperature 
ranges from -40° to +85° C (400 & 733 MHz versions). This 
rugged single board computer will provide years of reliable 
service in the most challenging environments.
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COTS (kots), n. 1. Commercial off-the-shelf. Terminology popularized in 1994 within U.S. DoD 
by SECDEF Wm. Perry’s “Perry Memo” that changed military industry purchasing and design 
guidelines, making Mil-Specs acceptable only by waiver.  COTS is generally defined for technol-
ogy, goods and services as: a) using commercial business practices and specifications, b) not de-
veloped under government funding, c) offered for sale to the general market, d) still must meet the 
program ORD. 2. Commercial business practices include the accepted practice of customer-paid 
minor modification to standard COTS products to meet the customer’s unique requirements.

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

Cover Story.................. Page 43
The Stryker vehicle family will be among the 
Current Force vehicles to benefit from the transfer 
of Future Combat Systems communications 
technology. Raytheon has a contract to transfer 
that technology to the Stryker Brigade Combat 
Team. Shown here are soldiers in a Stryker 
vehicle from 2nd Platoon, Company B, 1st 
Battalion, 5th Infantry Regiment, 25th Infantry 
Division, on patrol in Iraq in April of last year.
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RPM

RPM VMEbus Conduction-cooled Pentium-M Single Board Computer

The RPM is a rugged conduction-cooled VMEbus (and 
VME64) compatible platform based on the Intel® low-power 
Pentium® M (Dothan) processor. The RPM takes advantage of 
the Pentium M's low-power consumption as a rugged Single 
Board Computer (SBC) and it is an IEEE 1101.2-compliant, 
conduction-cooled VMEbus module with wedge locks and a 
full-board heat sink for high shock/vibration environments 
and temperature extremes.

The RPM is the same board design as the convection-cooled 
DPM . The DPM typically uses front panel I/O routing but can 
be provided with identical I/O routing as the RPM for applica-
tion development in a standard VMEbus chassis.

The 855GME Graphics Memory Controller Hub (GMCH) 
and 6300ESB I/O Controller Hub (ICH) chipset supports 
PCI-X expansion, integrated VGA/DVO interface, USB 2.0, 
ATA/100, and Serial ATA (SATA). Two USB 2.0 ports, a COM 
port and IDE are all accessible from the rear P2 connector. 
SVGA and Digital Vido Output (DVO), dual 10/100/1000Ba-
seT (VITA 31.1 compatible), dual SATA, and LPC bus are 
routed to the optional P0 connector. On-board CompactFlash 
permits single-slot booting. One PMC-X site is provided for 
additional I/O expansion.

The RPM can meet an operating temperature range of 
-40°/+85°C.

BSPs can be provided for several operating systems.

CRM1

CRM1 Conduction-cooled CompactPCI/PICMG 2.16 Pentium-M Single Board Computer

The CRM1 is a rugged conduction-cooled 6U single-slot 
Compact PCI (PCMG 2.16 compatible) platform based on 
the Intel® low-power Pentium® M processor. The CRM1 takes 
advantage of the Pentium M's low-power consumption as a 
rugged Single Board Computer (SBC) with wedge locks and 
a full-board heat sink for high shock/vibration environments 
and temperature extremes.

The CRM1 is the same board design as the convection-cooled 
CPM1. The CPM1 typically uses front panel I/O routing but can 
be provided with identical I/O routing as the CRM1 for applica-
tion development in a standard CompactPCI chassis.

The 855GME Graphics Memory Controller Hub (GMCH) 
and 6300ESB I/O Controller Hub (ICH) chipset supports PCI-
X expansion, integrated VGA/DVO interface. I/O interfaces 
available from rear I/O board include two 1000BaseTX ports 
are routed to the backplane in compliance with PICMG 2.16. 
Other rear I/O includes IDE, COM1/2, floppy, dual SATA, four 
USB 2.0 ports and DVI-I integrated digital/analog graphics. 

The CRM1 meets an operating temperature range of -
40°/85° C with it's standard 1.4 GHz Pentium M processor. 

On-board CompactFlash permits single-slot booting. Two 
on-board PMC sites allow additional I/O capabilities in a 
single 6U slot. 

The CRM1 was design for compliance with MIL-Std-810F. 
Options include conformal coating. 

[ � ] COTS Journal  June 2006
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Dynatem, Inc.,  23263 Madero, Suite C,  Mission Viejo, CA 92691

www.dynatem.com    800.543.3830    949.855.3235    sales@dynatem.com

• VME64, VITA 31.1
• Pentium M to 1.8 GHz
•  855 GME chipset with

embedded graphics
•  Low power consumption
• -40°/+71°C operation

DPM
• CompactPCI, PICMG 2.16
• Pentium M to 1.8 GHz
•  855 GME chipset with

embedded graphics
• Two PMC sites

CPM1
• Custom embedded
• Pentium M 2 GHz
•  7520 chipset with up to 

8 GB DDR 400
•  ATI M26 Mobility Radeon

graphics on PCI Express

KPM-S1

Conduction cooled versions of the VME and
CompactPCI/PICMG 2.16 single board computers
• Extended temperature to -40°/+85°C
• Tested to MIL STD 810 and 901D
• Tested to high shock/vibration
• Conformal coating available
• Customized interfaces supprted

Let Dynatem provide your next embedded processor solution

cpm1_ad_0602_v3.indd   1 3/13/06   10:57:52 AM
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P: (505) 875-0600
F: (505) 875-0400 
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7401 Snaproll N.E.
Albuquerque, NM 87109
www.sbs.com

ROC—Rugged Operational Computer

The ROC from SBS, Lightweight, Deployable, Rugged Vehicle Computer. 

Weighing less than six pounds and measuring less than 
100 cubic inches, the versatile Rugged Operational Computer 
(ROC) from SBS Technologies defines a new standard for de-
ployable, compact vehicle computers. The lightweight rugge-
dized ROC vehicle computer is a powerful computing system 
based on PCI Mezzanine Cards (PMCs). The compact and 
powerful ROC fits well into the tight spaces usually found in 
military vehicle applications, aircraft, and even space vehicles. 
The ROC can be configured with an Intel® or PowerPC® 
processor PMC and is the first in a new line of general purpose 
vehicle computers, giving a true off-the-shelf solution to the 
challenge of providing low-cost, high density computing and 
I/O capabilities within an integrated avionics, navtronics and 
vetronics application. 

G2 Graphics PMC Module

The SBS G2 Graphics PMC for video capture, processing, display.

The G2 Graphics PMC Module provides powerful 3D 
graphics processing with ATI's popular Mobility Radeon 9000 
chip, as used in today's highest end notebook computers, on a 
PMC module. The G2 is available in three versions:  
G2-Basic—single head graphics applications; G2-Dual - dual 
display applications; G2-Plus—dual display and up to two 
channels of video capture. It Provides:

• �Single display, dual display and video capture configurations
• �Three levels of ruggedness—commerical, extended and 

conduction cooled
• �Powerful graphics processing from ATI Radeon® 9000
• �Supports a full range of monitor types and resolutions

[ � ] COTS Journal  June 2006
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SBS knows Intel® Pentium® M processors. We have the CompactPCI®, VME, 
PMC or AdvancedMC™ single board computer you need.

SBS knows. Find the compact Intel® Pentium® M processor board you’re looking for at

www.sbs.com/pentiumm or call 800.SBS.EMBEDDED 

SBS HAS NINE INTEL® PENTIUM® M processor-

based single board computers for you to choose 

from. So it’s likely that we have exactly the board 

you need. And we offer many of our computers 

in several configurations, with 

various I/O types and chipsets 

d e s i g n e d  f o r  s p e c i f i c 

applications, from industrial 

to defense to telecommunications.

We also offer you options when it comes to 

processor speeds and types, as well as memory 

configurations. Depending on the individual 

product, SBS can often give you the choice of a 

standard-duty product, an industrial-duty product 

with extended temperature ranges, or a rugged-

duty option designed to survive extreme shock, 

vibration and temperature variations.

After nearly two decades of 

d e s i g n i n g  e m b e d d e d 

computing products, SBS 

can also offer you something 

that is perhaps even more 

important than product selection, and 

that is the benefit of our experience. So when 

it’s time to select an Intel® Pentium® M processor-

based single board computer, select SBS. 

Selecting the right Pentium® M-based 
computer has never been easier.

CE9 available with 
ROHS Compliance

0606 COTS Cx9 Family ad MECH.ind1   1 6/6/06   1:10:39 PM

http://www.sbs.com


[ 10 ] COTS Journal  June 2006

Behlman COTS Power Products 

Battle-proven, 
from the cold war 
to the war on terror.
For nearly 50 years, Behlman COTS and build-to-print
power products have performed in even the most

hostile environments on the ground, at sea and in
the air. Behlman meets Military requirements for

low-cost, fast-turnaround, ultra-reliable power
solutions, and offers proven expertise in

reverse engineering and modernizing
obsolete power supplies. 

We meet MIL-STD-461, 
MIL-STD-704, MIL-S-901,
MIL-STD-810 and other 

military specifications. For a free
consultation call 1 800 874-6727, 

or email sales@behlman.com.

Behlman Electronics Inc.         
www.behlmancots.com

• AC - AC
• Frequency

converters
• Inverters
• DC - DC
• AC - DC
• DC - AC 
• UPS
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NotebookNotebook

Pete Yeatman, Publisher
COTS Journal

I hope you don’t keep old issues of COTS Journal. I just did some-
thing I don’t do very often and that is go see what I babbled 
about last year after MEECC (Military Embedded Electronics 

and Computing Conference). I noticed that last year I used Moses 
as part of an analogy like I did in the May ’06 issue. And I whined 
about people at  
MEECC who still 
don’t understand 
what COTS is 
and what COTS 
isn’t. I’m tempted to say that those who misuse the term—par-
ticularly those who portend to be players or experts in the COTS 
military embedded computer market—are attempting to do re-
visionist history. But the truth is, I think they just don’t know 
any better. Enough about that. My only comment is that if some-
one doesn’t understand COTS, then how do they understand 
anything about the Mil embedded market? Call me if you need 
a copy of the Perry Memo, or look at the definition on our table 
of contents page.

Many of you are aware that I’m the Program Chairman for 
MEECC, and I organize the speakers and editorial coverage for the 
conference. This is a challenging endeavor, to say the least. MEECC 
has a unique format: It’s not a sales show or a military organiza-
tion-affiliated conference. That allows for complete independence 
of invited speakers and publications that cover the conference. At-
tendees and sponsors don’t participate to get a sales pitch, or to 
get “cheerleader” presentations. They go there to get useful infor-
mation to help solve problems. The good news is that I’ve heard 
from several organizations that they are considering the creation 
of conferences using similar formats targeting the Military mar-
ket, or changing the current format of their existing conference. 
This can only be good for our industry. We’ve had too many shows 
and conferences that focus on the wants of the exhibitors and not 
enough on the needs of the attendees and the industry.

When The RTC Group started COTS Journal in 1998 we 
were the only publication that focused on the technology for the 
Mil embedded market. At the time, there were a lot of books 
that covered Mil programs and industry trends. Since then we’ve 
seen several new books come on the scene and some shift their 
focus to targeting the Mil embedded market. Most of those pub-
lications, including COTS Journal, covered the proceedings of 
MEECC. This year there was a marked—and welcome—shift 
in the conference’s editorial coverage. It’s about time that the 
Mil embedded market started to get the attention it deserves. 
MEECC had editors from Aerospace Engineering, Aviation Week 
& Technology Review, Jane’s Defense Weekly and SIGNAL Maga-
zine, along with the usual publications.

Last month I commented about VITA 58, which is a new stan-
dards effort to use “cans” in place of boards or modules. These 
“cans” are to be self-contained systems that just plug in—I’m not 
sure what they plug into but I guess that’s what they’re working 
on. I’ve read editorials about how this technology is going to be 

the wave of the future. And I listened to Dennis Carlson, Principle 
Speaker at MEECC, discuss how these concepts revolutionized 
auto racing, an air sensor and the THAADS ground control ve-
hicle (I hope I got that right because his presentation couldn’t be 
posted on the MEECC Web site). His work is extremely impres-
sive and shows how we need to incorporate the needs of the opera-
tors and maintenance personnel in the formulation of all systems. 
Doing so increases the overall effectiveness of the system by sev-
eral multiples. Dennis didn’t address how we can incorporate this 
at the embedded building block level. Rather, his examples were 
at the major element level. We’re going to have to stay tuned to 
the events taking place at the VITA 58 meetings to see how these 
“cans” are going to work at a level below the prime contractors.

The DMEA (Defense MicroElectronics Activity) has been 
actively working with the Mil embedded industry for several 
years, and doing a great a job. Kevin Rankin, Microelectronics 
Engineer with DMEA, gave a powerful presentation on RoHS 
and how it will affect every military program. DMEA is actively 
working with Program and Project Managers to develop criteria 
and standards for suppliers that may be considering using—even 
if they are unaware—lead-free parts in new or re-worked equip-
ment. Dr. Neile Poole, from Henkel Corporation, made the hair 
stand up on the back of my neck from fear, as he showed slide 
after slide of solder joints from different mixed technologies. At 
the conclusion of both presentations these guys were swarmed 
by editors and attendees for more information.

I guess if I learned one thing from MEECC, it’s that we have 
so much more that we need to know about the technology and 
our marketplace. The bottom line is we need to find ways to get 
together like that more often.  

Disjointed Thoughts on MEECC

     Publisher’s



Pentek, Inc.
P: (201) 818-5900
F: (201) 818-5904
info@pentek.com

One Park Way
Upper Saddle River, New Jersey 07458
www.pentek.com

Model 7140

Software Radio Transceiver PMC/XMC Module

Features
• �Dual digital upconverter/downconverter handles 40 MHz 

bandwidth RF or IF input signals
• �Xilinx Virtex-II Pro FPGA with two PowerPC cores to cre-

ate complete application
• �XMC I/O for high-speed data streaming with switched 

backplane fabrics
• �LVDS clock/sync bus for multiple module synchronization
• �Pentek GateFlow® FPGA Resources: FPGA Design Kit and IP cores
• �Pentek ReadyFlow® Board Support Libraries for quick 

board startup and operation
• �Optional 256-channel narrowband installed core available  
• �Conduction-cooled version available
The Model 7140 combines both receive and transmit capabili-

ties with a high-performance Virtex-II Pro FPGA and supports the 
emerging VITA 42 XMC standard for high-speed I/O. This module 
is also available in a variety of form factors including PCI, 3U and 
6U cPCI, ruggedized and conduction-cooled PMC models.

The front end accepts analog RF or IF inputs and couples them 
into two 14-bit A/Ds running up to 105 MHz sampling. The digi-
tized outputs pass to the FPGA for signal processing and routing to 
other resources that include a downconverter, an upconverter with 
dual D/As, 512 MB DDR SDRAM, delay memory, and the PCI bus.

This module is ideal for software radio SIGINT and JTRS 
applications.

For more information visit: www.pentek.com/go/cots7140

System RTS 2502

Development Platform Handles Wideband Recording and Playback

Features
• �Dual-channel wideband A/D data recording to disk array 
• �Four D/A converters with dual upconverters for playback from disk
• �Configurable signal processing with multiple Virtex-II 

FPGAs and 1 GHz G4 PowerPC
• �High-speed interfaces: FPDP, RACE++, Gigabit Ethernet
• �SystemFlow™ API and development libraries for out-of-

the-box GUI system
• �Optional GateFlow® FPGA Design Kit and IP cores
• �Ideal for radar, wireless, SIGINT, telecom and satcom 
The Pentek RTS 2502 is a highly scalable real-time platform 

for acquiring, downconverting, processing, analyzing, record-
ing, playing back and upconverting wideband signals. Inte-
grating recently introduced A/D and D/A converters, digital 
downconverters and upconverters, FPGAs, and a PowerPC 
processor, it allows the system engineer to take advantage of 
the latest technology for signal processing. 

The combination of data recording and playback capabili-
ties in a single unit makes the RTS 2502 especially valuable for 
developers. Instead of using simulated signals and signal analysis 
tools during system development of radar or communication 
systems, engineers can take the RTS system into the field to 
capture and generate real-world, real-time signals for direct 
validation of signal-processing algorithms and system hardware.

For more information, visit: www.pentek.com/go/cots2502
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Three Firms Team to Form 
New XTX Alliance

Embedded computer 
vendors Advantech, Congatec 
and Ampro Computers have 
announced a new alliance to 
help promote the XTX stan-
dard for computer on modules. 
The goal is to provide existing 
ETX users with a logical and 
cost-effective upgrade path that 
avoids large-scale carrier board 
redesign and provides access to 
the newest serial technologies 
such as PCI Express, SATA and 

LPC. The group is inviting all 
embedded industrial platform 
providers to join the new XTX 
alliance in order to help drive 
and develop the specification 
further.

XTX was developed by the 
above founding members to 
evolve the ETX standard and 
close the gap between ETX and 
COM Express. Customers look-
ing for a logical and cost-ef-
fective upgrade path from ETX 
to high-performance I/Os can 
now choose the XTX form-fac-
tor rather than re-engineer 

their designs. XTX maintains 
the same mechanical dimen-
sions and connectors so ETX 
solution developers can keep 
their existing carrier board and 
heat spreader designs, giving 
them a quick, simple, risk-free 
way to upgrade to state-of-the-
art technologies such as PCIe, 
SATA, LPC, ExpressCard, high-
definition audio and additional 
USB ports. The XTX specifica-

tion is positioned as an upgrade 
path for legacy ETX solution 
developers.

Advantech 

Irvine, CA. 

(949) 789-7178. 

[www.advantech.com].

Ampro Computers 

San Jose, CA. 

(408) 360-0200. 

[www.ampro.com].

Congatec 

Deggendorf Germany 

+49 (991) 2700 – 100. 

[www.congatec.com]. 

Agilent Technologies 
to Continue Support of 
Navy’s CASS Program

Agilent Technologies an-
nounced that it will support 
the U.S. Navy’s Consolidated 
Automated Support System 
(CASS) program beyond the 
20-year production support 
contract to the year 2015. CASS 
is a high-performance, stan-
dardized test environment that 
is used onboard aircraft car-
riers and at other locations to 
test and maintain Navy aircraft 
electronics. Agilent’s seven-
year support commitment 
extension is expected to gener-
ate an estimated $45 million in 
services revenue between 2009 
and 2015. 

The U.S. Navy currently has 
an estimated installed base of 
9,195 CASS-related assets that 
require support. That number 
is expected to steadily increase 
by 2015. During the extended 

 TEK Microsystems announced that it has received 
orders approaching $0.5 million from General Dynam-
ics Electric Boat for its PowerRACE-2 I/O Controllers 
and TAXI protocol-based PMC modules. The boards 
will be used in the Total Ship Monitoring System 
(TSMS) of Virginia-class submarines to quickly detect 
and isolate noise generated by the submarine. The 
Virginia-class submarine (Figure 1) is an advanced 
stealth multi-mission submarine. The TSMS maximizes 
a submarine’s acoustic stealth advantage by providing 
continuous noise monitoring and alerting the crew 
to any conditions that could degrade the mission or 
performance capabilities of the submarine.

The PowerRACE-2 family of I/O controllers is suited 
to streaming I/O applications such as the noise monitor-
ing system of TSMS. Several hundred sensors are 
installed throughout the submarine to monitor the noise 
levels of all systems. The PowerRACE-2 is fully fabric-
enabled with supporting software and drivers to allow 
the TAXI-based PMC module to deliver the required I/O 
processing speeds required by the TSMS program. 

TEK Microsystems 

Chelmsford, MA. 

(978) 244-9200. 

[www.tekmicro.com].

General Dynamics Enlists Tekmicro I/O Boards  
for Submarine Duty  
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The Virginia-class submarine, like the USS Texas shown 
here, is an advanced stealth multi-mission submarine. Its 
TSMS system maximizes a submarine’s acoustic stealth 
advantage by providing continuous noise monitoring and 
alerting the crew to any conditions that could degrade the 
mission or performance capabilities of the submarine.

Figure 1
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support period, Agilent will 
leverage its hardware and 
service expertise in support of 
the CASS parts inventory, repair 
strategy and automated test 
equipment (ATE).

There are five CASS station 
configurations designed for 
specific testing requirements, in-
cluding hybrid; radio frequency; 
communications, navigation and 
identification; electro-optical; 
and reconfigurable transportable 
CASS. Lockheed Martin serves 
as the CASS prime contrac-
tor and system integrator, 
while Agilent serves as a major 
supplier-partner. The newest 
member of the CASS family, 
Reconfigurable-Transport-
able CASS (RT-CASS), is being 
produced to support USMC and 
US SOCOM V-22 (Figure 2) as 
well as USMC EA-6B, F/A-18 and 
AV-8B aircraft.

Agilent Technologies 

Palo Alto, CA. 

(650) 752-5000. 

[www.agilent.com].

BAE Systems Taps Saft 
for Future Combat System 
MGV Batteries

BAE Systems has awarded 
Saft a $2 million, multi-year 
contract to design and supply 
lithium-ion (Li-ion) battery 
modules for hybrid-electric 
Future Combat System (FCS) 
Manned Ground Vehicles 
(MGVs). Saft’s very-high-power 
Li-ion power modules were 
selected to meet the MGV 
program’s Battery Module, 
High Voltage (BMHV) require-
ment because of their superior 
performance and ability to meet 
objective requirements.

Saft will supply its VL-V 
Li-ion battery technology for 
the NLOS-C vehicle, featuring 
integrated battery monitoring 
and status electronics as well as a 
breakthrough thermal manage-
ment system. The battery’s ability 
to withstand extreme tempera-
tures is critical to hybrid military 
vehicle automotive applications. 
BAE Systems and General Dy-
namics are teamed to develop and 
field a family of transportable, 
deployable, lethal and survivable 
MGVs. This next generation of 
combat vehicles will provide the 
majority of the firepower in the 
FCS-equipped Brigade Combat 
Teams and will be critical nodes in 

the FCS network. The two compa-
nies have integrated design teams 
working to develop and demon-
strate the family of eight manned 
ground vehicles featuring a com-
mon platform design with com-
mon components and subsystems, 
with unique mission modules and 
all the variants linked together by 
networked battle command.

Saft America 

Cockeysville, MD. 

(410) 771-3200. 

[www.saftbatteries.com].

ARINC Wins Contract for 
Towed Sonar Program

ARINC Engineering Services 
(AES) has been awarded a 5-year, 
$10 million contract to provide 
technical, engineering and logis-
tics support for the U.S. Navy’s 
AN/AQS-20A Towed Sonar pro-
gram. The AN/AQS-20A Towed 
Sonar (Figure 3) is a newly devel-
oped, advanced system to detect, 
localize and classify many types 
of mines, including bottom, 
close-tethered and volume types. 
It is designed to be deployed by 
the MH-60S helicopter and the 
Navy’s Remote Mine-hunting 
System (RMS). AES and a team 
of three subcontractors will sup-
port the AN/AQS-20A program.

The contract represents one of 
ARINC’s largest contract wins as 
a prime under the Navy SeaPort 
program. In preparation for the 
deployment of the Navy’s Littoral 
Combat Ship (LCS) in FY08, the 
Panama City AN/AQS-20A team 
has the responsibility of ensuring the 
towed body meets Developmental 
and Operational Test requirements 
and is supportable aboard the LCS 
or shore site maintenance facility. 
The Naval Surface Warfare Center 
Panama City has overall Technical 
Direction Agency responsibility 
for the AN/AQS-20A Towed Sonar 
program.

The AN/AQS-20A mission is 
to detect, classify and identify bot-
tom, floating and moored mines 
in both deep and shallow water. It 
accomplishes this through acoustic 
sensors installed on the Navy’s 
common towed body. The AN/
AQS-20A can be used with either 
an MH-60S or MH-53E helicopter 
to support airborne mine coun-
termeasure operations, or on the 
LCS and DDG in conjunction with 
the Remote Mine-hunting System 
in support of surface ship mine 
countermeasure operations. 

ARINC 

Annapolis, MD. 

(410) 266-4000. 

[www.arinc.com].

CASS is a high-performance, standardized test environment 
that is used onboard aircraft carriers and at other locations to test 
and maintain Navy aircraft electronics. The new Reconfigurable-
Transportable CASS (RT-CASS) is being produced to support USMC 
and US SOCOM V-22 Osprey (shown) as well as other aircraft.

Figure 2

The AN/AQS-20A Towed Sonar is an advanced system designed to detect, 
localize and classify many types of mines, including bottom, close-tethered 
and volume types.

Figure 3
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Now that the July 1 deadline for RoHS 
compliance is on our doorstep, technical infor-
mation on lead-free electronic system design 
is more important than ever. The Restriction of 
Hazardous Substances (RoHS) directive restricts 
makers of electronic equipment from selling to 
the European Union market, any equipment that 
exceeds a specified maximum concentration per 
homogeneous substance of materials consid-
ered hazardous including lead and four other 
substances. And although the military is exempt, 
it’s a matter of concern to makers of board-level 
products because most companies craft board 
designs targeted for both military and non-mili-
tary markets.

While the Web is jam-packed with sites 
talking about RoHS, IPC’s Lead-Free portal presents some of the  best 
technical resources on the subject. The compliance section of the site 

COTS Websites	 http://leadfree.ipc.org

Technical Info Abounds on IPC’s RoHS Site
includes all the latest information including which 
products are covered, the definition of lead-free 
(.pdf) and testing. Also covered are links to RoHS 
resources including training, conferences and 
compliance tools. Meanwhile, the implementation 
section of the site draws upon IPC’s strength as 
a technical, standards developing organization 
by offering information on solder selection, tin 
whiskers, laminate and other PCB material issues, 
and lead-free components. The site provides tools 
like a peer-to-peer lead-free listserve and links to 
relevant IPC standards. IPC is a U.S.-based trade 
association that brings together players in the 
electronic interconnect industry, including design-
ers, board manufacturers, assembly companies, 
suppliers and original equipment manufacturers.

IPC, Bannockburn, IL. (847) 615-7100. [www.ipc.org].
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10623 Roselle St., San Diego, CA 92121
Fax: 858-550-7322
email: contactus@accesio.com

800-326-1649
www.accesio.com

Complete Integrated PC/104 Embedded Systems

■ Multi-function 12 and 16-bit analog
I/O including high density signal
conditioning & AWG

■ Digital I/O up to 120 bits including 
models with counter/timers and
change of state detection! 

■ 8, 16, and 32-channel digital
input/relay output boards

■ Optically isolated and multi-port 
RS-232/422/485 serial
communications

■ EBX, EPIC or PC/104 CPUs

■ Fanless Operation

■ Scalable and Flexible I/O Interfaces

■ Rackmount Versions

■ Complete Software Solutions

■ Custom Configured to Your Application

ACCES
I/O PRODUCTS, INC.

98390_2p4c_Analog.qxd  1/4/06  8:20 AM  Page 1
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Condor Engineering
A Part of GE Fanuc Embedded Systems

P: (805) 965-8000
F: (805) 963-9630 

101 W. Anapamu
Santa Barbara, CA 93101 
www.condoreng.com

EPMC-1553

8-channel PMC module for MIL-STD-1553

The EPMC-1553 is the first PMC (PCI Mezzanine Card) 
module to offer up to 8 dual redundant MIL-STD-1553B 
Notice II channels. Available in commercial, ruggedized and 
conductively cooled versions with one, two, four or eight dual-
redundant channels, the EPMC-1553 includes advanced API 
(Application Programming Interface) software that reduces 
application development time. 

Standard features include: transformer coupling; 128 Kbytes 
of RAM per channel; 45-bit message time-tagging; triggers; 8 bi-
directional avionics-level discretes; 8 bi-directional RS-485 dif-
ferential discretes; support for 66 or 33MHz PCI bus operation; 
automatic/manual RT Status Bit and Mode Code responses; 
programmable or hardwired RT address lines (with 1760 startup 
time and busy bit set); along with advanced BC functionality. 

An IRIG-B signal Receiver/Generator with GPS synchroniza-
tion and multiple configuration options are optionally available.

Multi-function Interfaces  All EPMC-1553 interfaces 
provide simultaneous Bus Controller, Remote Terminal(s) and 
Bus Monitoring functionality.

Single or 31 Remote Terminal Support  Configuration op-
tions for either single (-T) or 31 (-M) RTs are available.

Software  The EPMC-1553 is provided with our advanced 
CORE-API software in easily portable source code, along with 
support for Windows XP, 2000, Me, NT, 98, 95, and VxWorks. 
Contact factory for Linux or Integrity O/S support. 

BusTools/AFDX

AFDX Bus Analysis GUI

BusTools/AFDX is a Windows XP/2000-based GUI applica-
tion solution that establishes new levels of power, flexibility 
and ease-of-use for AFDX (Avionics Full Duplex Switched 
Ethernet) traffic monitoring, analysis and simulation. Avail-
able for use with BusTools/AFDX offers an intuitive interface 
to view, log, analyze and generate AFDX network traffic at the 
Adapter, End System, Virtual Link (VL) and Port levels.

Auto Discovery  Starting from the Network Discovery win-
dow, Condor’s exclusive, high-level Auto-Discovery feature pro-
vides the user with an immediate overview of all network traffic.

Simultaneous Real-Time Monitoring and Logging  Bus-
Tools/AFDX simultaneously supports real-time monitoring 
while logging fully loaded traffic to disk storage. Apply Mes-
sage Structure definitions, and then monitor Data Elements in 
real-time with engineering unit displays.

Filters and Triggers  BusTools/AFDX provides advanced 
filtering and triggering functionality that is supported by a 
simple and intuitive user interface.

Data Centric Analyzer  BusTools/AFDX utilizes a Message 
Structure/DataSet/DataType architecture for managing your 
ICD information by translating packet payload data into engi-
neering unit information.

AFDX Traffic Generation  BusTools/AFDX can accurately 
replay ( or loop) previously captured log files. To quickly create 
new files, Filters can be easily applied while replaying a file and 
by logging again, a revised file is created for traffic generation.
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Discover Condor’s Avionics
Embedded Solutions

It’s easy to see why 
we’re the leader.

1553   429   AFDX   MMSI 
- Rugged and reliable
- High performance
- Advanced FPGA technology
- VxWorks, Integrity, LynxOS 

& other RTOS supported
- Test and integration tools
- Intellectual property cores
- ISO 9001:2000 certified
- Outstanding technical support

Go with the leader.
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Great River Technology
P: (505) 881-6262
F: (505) 883-1375

sales@greatrivertech.com

6121 Indian School Rd. NE #141
Albuquerque, NM 87110
www.greatrivertech.com

New: ARINC 818 and HOTLink™ Analyzers

GRAV64 ARINC 818 Analyzer

Great River Technology introduces two new protocol analyz-
ers for ARINC 818 and HOTLink™ systems. 

     The ARINC 818 Analyzer is based on FC-AV and is 
becoming the standard for uncompressed, flyable video 
systems. This analyzer is available in standard: 1x, 2x and 3x 
Fibre Channel rates, with custom rates also available. Unlike 
FC analyzers, the ARINC818 Analyzer not only decodes the 
raw data, but also provides detailed analysis of the FC frame 
and container headers, video frame timing, line timing, video 
resolution, and link errors.

     Multiple triggering options and data search features are 
effective in finding protocol errors and in verifying ARINC 818 
compliance. 

     The HOTLink™ Serial Link Analyzer (HSLA) captures up 
to 4GB of data, and features advanced triggers and search op-
tions. HOTLink™ is used in a number of applications, such as 
infrared cameras and JTRS designs. The HSLA is available for 
frequencies between 160Mbps to 1.0Gbps. 

      Built on the successful GRAV64 line of products, the 
analyzers are 64-bit PCI cards that run under Windows. 

     �Detailed descriptions are available online at:  
www.greatrivertech.com/products 

New: DVI to Fiber (and back!)

GRAV64 PCI FCAV DVI

The GRAV64 PCI DVI card converts XGA or SXGA DVI 
signals to fiber (or vice versa) using the FC-AV or ARINC 818 
protocols. The card converts full motion DVI graphics to FCAV 
and is used as a low cost graphics generator for cockpit displays, 
HMDs, HUDs, simulators, and video processors. The card is 
also a frame grabber and an FC-AV test pattern generator. 

     Fibre Channel provides a reliable, high bandwidth video 
link for point-to-point video connections (multi-mode - 500 
meters / single mode - 10km), or high EMI environments. 
Each card is Fibre Channel compliant at the FC-0, FC-1, and 
FC-2 layers. The upper layer protocol is based on the FC-AV 
container system (ANSI INCITS 356-2002). 

      Available in 2x and 3x fiber channel speeds, the 64-bit 
card runs under Windows or Linux systems. Sofware Develop-
ment Kits are available for incorporating the GRAV64 card 
into automatic test equipment and video recording systems.  
Custom versions of the card are available for different DVI 
resolutions, FCAV formats, and link speeds. 

    The GRAV64 PCI FCAV DVI card is part of Great River 
Technology's suite of FCAV and ARINC818 products: protocol 
analyzers, PCI and PMC frame grabbers and DVI converters, 
and custom embedded modules. 
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GRAV64
PCI FCAV

- Frame Grabber
- Graphics Generator
- DVI converted to FC-AV

GRAV64
PMC FCAV

Conduction Cooled
- Frame Grabber
- Graphics Generator

FC-AV Development Tools
Graphics Generators
Frame Grabbers
Video Recorders

FCAV and HOTLink Recorder
Capture single frame to 8
hours of uncompressed video

To learn more about GRT’s FC-AV and IR development tools, visit: www.GreatRiverTech.com
Advanced Video and Data Systems

6121 Indian School Rd NE
Albuquerque, NM 87110
USA
505 881 6262
sales@greatrivertech.com

Great River Technology’s tools have
helped military and aerospace
contractors develop high performance
MFDs, tactical displays, mission
processors, IR cameras, surveillance
turrets, and video
multiplexers.

FC-AV (Fiber Channel Audio Video and the new ARINC 818 standard) is fast becoming the global
standard for mission critical, point-to-point, uncompressed video. Great River Technology has
more experience working with FC-AV than anyone in the world. FC-AV is the right choice for the
high-performance demands of modern military and commercial video systems. Great River
Technology provides COTS and custom designs for engineering development, flight test, system
integration, ATP, and embedded applications.

Real-time, uncompressed, low latency video for
MFDs – Tactical Displays – Mission Processors

Video for a Dangerous World

http://www.greatrivertech.com


Program Briefing
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Consideration for the “big picture” is 
a theme that runs deep among all of 
the Military’s advanced programs. 

The push is on to leverage technologies, 
common computing standards and de-
sign concepts across multiple platforms. 
The Navy’s DD(X) program exemplifies 
that trend. The Navy’s new DD(X) pro-
gram is the centerpiece in a family of 
three surface combatant ships, includ-
ing a destroyer (Figure 1), a cruiser and a 
smaller craft for littoral operations. Over 
the life of the program, the DD(X) con-
tract is expected to total $100 billion for 
construction of around 70 warships com-
prising the DD(X) family. The cruiser 
and destroyer are expected to share a 
common hull design.

At the heart of the DD(X) is the con-
cept of a Navy standard combat system. 
That system is to be used first on DD(X), 
and then on other families of future 
ships. The system could then potentially 
also be back-fit onto existing ships now in 
service. A central element of the standard 
combat system is an onboard comput-
ing network that requires a substantially 
smaller number of IT personnel to the 
run and administer it. 

To meet that goal, the DD(X) devel-
opers came up with the idea of a modu-
lar, pre-integrated server core. That core 
is essentially a room full of server racks 
the size of the back of a van. Rugged com-
puters aren’t required in this “room,” be-
cause all the ruggedness—the shock iso-
lation, the cooling, the heat and power are 
all handled at the room level. Filled with 
around 15 or so racks of server-level com-
puters, this core server room is dropped 
right into the ship during construction 
and later upgrade phases.

That strategy makes for a more cost-
effective and schedule-friendly way of in-
tegrating computing elements on a ship. 
The approach is a dramatic improve-
ment over the current norm for ship-
board computing gear. Today’s ships are 
content with a rat’s nest of cables going 
between rooms and all myriad of stand-
alone computing stations. In contrast, 
the DD(X) server core links over a small 
fiber-optic cable going throughout the 
ship. It’s much lighter, easier to maintain 
and more survivable than what’s aboard 
today’s Navy vessels.

Layered Architecture
With the server core at the center, 

the DD(X) network employs a layered 
architecture where more of the applica-
tions are run in that server core with a 
high-speed network linked to the various 
nodes throughout the ship that interface 
with sensors, weapons and so on. Using a 

services-oriented architecture, the layered 
scheme isolates, through middleware, the 
operating system from the services. That 
isolation makes is easy to change out the 
processors with only minor code changes.

The initial core servers for DD(X) 
were Sun Microsystems SPARC servers 
running Solaris. The DD(X) program’s 
business model calls for a standards-
based competition plan that competes 
every four years, the most recent of which 
was concluded late last year. After nar-
rowing the field down to EMC, Hewlett-
Packard, Sun and IBM, the final winner 
was IBM’s Opeteron Blade Servers with 
Red Hat Linux. Compared to its compet-
itors, IBM reportedly had the best cost-
model and the best “here and now” high-
performance processor solutions.

For the local embedded computing for 
the ships sensors and weapons electron-
ics, the DD(X) program favors Compact 
PCI single board computers. The software 
team has compiled a list of those SBCs in a 
Total Ship Computing Environment cata-
log. With LynxOS as their RTOS, those 
SBCs run the same middleware as DD(X) 
core servers. The goal is to move as much 
processing as possible into the core serv-
ers, and leave only the barest functionality 
on the embedded SBCs. 

Raytheon Leading the Software Team
Responsible for leading the mas-

sive software development work for the 
DD(X) program is Raytheon Integrated 

Jeff Child 
Editor-in-Chief

Blending a central server core with layered services architecture, DD(X) boasts a computing 
environment that’s cost-efficient, upgradeable and powerful. 

DD(X) Program Leads Navy’s Voyage 	
      toward Cost-Efficient Computing
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Defense Systems. Accord-
ing to Bob Martin, Director 
of System Software Develop-
ment for DD(X), the program 
represents the biggest software 
project that Raytheon has ever 
done. Even now in the relatively 
early stages of the program, 
the company has over a thou-
sand software engineers on the 
job, including team members 
from most all of the major de-
fense contractors and a host of 
smaller companies.

Part of Raytheon’s role is 
to work on the software process 
with some of the small ven-
dors. For its part, Raytheon is 
a CMMI Level 4-rated software 
developer. CMMI (Carnegie-
Mellon Software Maturity) is a 
level of quality and predictabil-
ity, with ranks ranging from 1 
to 5 (5 being the highest). On 
the DD(X) program, Raytheon 
is bringing in software develop-
ers from small vendors in the 
ship segment to train and men-
tor them to get them up to at 
least Level 3. That’s key because 
for small companies that focus 
on marine-navigation radar, 
ship steering control systems and so forth, 
the world of complex leading-edge software 
is brand new.

Four years into its work, the DD(X) 
software development is actually on cost 
and on schedule—a rare feat in the soft-
ware realm. And while the DD(X) did face 
some cuts in the budgets earlier this year, 
the software portion emerged unscathed. 
Part of that is because it has performed so 
well, but that’s also indicative of the impor-
tance of the computing/software environ-
ment: it’s what provides the automation in 
the application layer that allows for smaller 
IT staff aboard ship, and the reduction of 
costs associated with that.

Spiraling Out Pieces of DD(X)
Like many of the Military’s major pro-

grams, DD(X) uses a spiral development 
strategy that enables pieces of its function-
ality to get implemented on an incremental 
basis. Pieces of the TSCEi (Total Ship Com-

puting Environment infrastructure) used 
in DD(X), which comprises the hardware, 
software middleware—can be leveraged 
on board existing vessels. Some of the 
Navy’s amphibious ships are deploying a 
new Ships Self-Defense System (SSDS) in 
2008, and pieces of the TSCEi will be used 
in that. Pieces of the TSCEi have also been 
given to the Aegis Destroyer people, also 
for deployment in 2008.

The idea is cost savings so the Navy 
doesn’t have to invent a new infrastruc-
ture of computing environment for every 
new ship class.

Java is a key technology for the 
DD(X). The Navy’s Open Architecture 
Computing Environment (NOACE) has 
been made the standard for all future 
software systems on Navy warships. That 
includes shipboard weapon systems, such 
as anti-aircraft cannon controls as well as 
avionics systems aboard naval aircraft. 
The standard calls for all new software to 

develop in either C++ or Java, 
and makes specific mention 
of moving away from Ada. In 
DD(X) software developers 
have pushed the envelope of 
Java real-time garbage collec-
tion technology. Release 4 of 
the DD(X) software environ-
ment will switch completely 
to a real-time Java VM.

Zumwalt the First  
DD(X) Ship

In early April of this year, 
the Navy announced that the 
first DD(X) destroyer will be 
designated DDG 1000. As the 
lead ship in the class, it will 
also be named “Zumwalt” 
in honor of former Chief of 
Naval Operations (CNO) Ad-
miral Elmo R. Zumwalt, Jr. 
Developed under the DD(X) 
destroyer program, Zumwalt 
is the lead ship in a class of 
next-generation, multi-mis-
sion surface combatants tai-
lored for land attack and lit-
toral dominance.

Compared to current U.S. 
Navy destroyers, the Zumwalt 
class destroyer will triple both 

current naval surface fires coverage as well 
as capability against anti-ship cruise mis-
siles. It has a 50-fold radar cross section re-
duction from current destroyers, improves 
strike group defense tenfold and has 10 
times the operating area in shallow water 
regions against mines.

Last year, Congress fully supported 
the DD(X) budget request, and the Zum-
walt class is ready to start construction. 
In November 2005, the Department of 
Defense granted Milestone B approval, 
authorizing entrance into Phase IV of the 
program, including the detail design and 
construction of the two lead ships. Un-
der the Navy’s dual lead ship acquisition 
strategy proposed in the President’s bud-
get for fiscal year 2007, Northrop Grum-
man Ship Systems and General Dynamics 
Bath Iron Works will concurrently build 
the dual lead ships. Zumwalt is scheduled 
to be delivered in 2012.  

Figure 1

Developed under the DD(X) destroyer program, Zumwalt will 
be the lead ship in a class of next-generation, multi-mission 
surface combatants tailored for land attack and littoral dominance. 
Compared to current U.S. Navy destroyers, the Zumwalt-class 
destroyer will triple both current naval surface fires coverage as well 
as capability against anti-ship cruise missiles.
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Technobox P/N 4435

Technobox 4435 Quad 82551ER 10/100-TX Ethernet PMC with Front 
Panel I/O

The Technobox 4435 Quad 10/100-TX Ethernet Adapter, 
which is built around Intel 82551ER Ethernet controllers, pro-
vides four 10/100 Ethernet connections. The module supports 
either front-panel connectivity or rear I/O accessibility using a 
VITA 36 PIM module (for example, Technobox P/N 4516). For 
front panel I/O the module presents four RJ-45 connectors, 
one for each port, eliminating the need for cumbersome cable 
adapters. Transformer based electrical isolation is provided 
between the 82551ER and the I/O connectors. The connec-
tion to the 32-bit, 66 MHz PCI bus is through a PLX 6150B 
bridge. When host software properly configures the bridge, 
each 82551ER controller appears as if it were an independent 
controller on the primary side of the bridge. The 82551ER Eth-
ernet controllers feature an integrated MAC and PHY for oper-
ating at either 10 Mbps or 100 Mbps (full-duplex). Each port is 
programmed with a unique 48-bit MAC address that is stored 
in EEPROMs. Each port has a dual-color LED that provides a 
ready indication of link mode/status and activity.

Technobox P/N 4792

Technobox 4792 Enhanced 32-Channel Reconfigurable RS485/422 
Differential Digital PMC—Conduction Cooled

The 4792 is a conduction cooled version of the Techno-
box 4289. Like the 4289 the module provides a vehicle for 
implementing complex user-specific digital designs requiring 
a differential interface. Designed around an Altera Cyclone 
FPGA, the 4792 provides thirty-two, general-purpose RS422/
RS485 driven, digital I/O differential pairs wired to the rear 
PN4 connector. The module is ruggedized and features ad-
ditional anti-fretting holes per a recent revision of the VITA 20 
standard. There is also a secondary thermal interface for heat 
conduction. 

The standard, stocked 4792 features an FPGA with 12K 
logic elements. On power up, the FPGA configuration cells 
are automatically loaded from serial EPROM. An end user 
can override the default configuration by dynamically repro-
gramming the FPGA from the host processor or by in-circuit 
burning of the re-programmable FLASH EP1CS4. Two 10-pin 
headers are provided for development with ByteBlaster cables 
— one for the JTAG connection and the other for program-
ming the EP1CS4.
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As the amount of electronic gear car-
ried by modern Warfighters contin-
ues to grow, escalating power and 

energy requirements can cause real chal-

lenges in the operation of these devices 
and can potentially limit the duration of 
combat missions. The popular military 
trend toward the use of wireless tech-
nologies, such as WiFi, compounds these 
power problems as WiFi proves to be quite 
power-hungry. Today, batteries remain 

the primary sources of power for small 
handheld and wireless devices carried by 
soldiers and marines, who—for extended 
missions beyond the normal lives of these 
batteries—must either carry extra batteries 
as replacements or employ some method of 
recharging their original batteries.

For the past decade, battery energy 
density has generally increased in a fairly 
linear fashion, while the energy require-
ments of the devices being carried have 
gone up more exponentially. The reason 
behind this gap is that while the technol-
ogy of battery energy is developing rela-
tively slowly, the devices being carried are 
quickly becoming smaller and more so-
phisticated, incorporating more technol-
ogy and requiring greater energy density.

Small Disposable and 
Rechargeable Batteries

CERDEC—the Army’s Communi-
cations–Electronics Research and De-
velopment Engineering Center—has 
the mission to develop and integrate the 
Command, Control, Communications, 
Computers, Intelligence, Surveillance and 
Reconnaissance (C4ISR) technologies 
that enable information for networked 
Warfighters. As part of this mission, it 
also directs and conducts research into 
military batteries.

David B. Cotton 
Contributing Editor

Most of the electronic gear carried by foot soldiers runs on batteries, and as the amount 
required continues to escalate, problems in providing sufficient power can threaten to limit 
the duration of missions. 

New Technologies Vie to Close 
the Battery Power Gap
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Figure 1

The past and projected growth in battery energy densities for both primary batteries 
and rechargeable batteries is largely due to changes in the chemistries of the batteries 
employed. (Source: CERDEC Battery Branch)
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Steve Slane runs the Battery Branch at 
CERDEC, located at Fort Monmouth, NJ, and 
he points out that small batteries are either 
disposable or rechargeable. As already indi-
cated, using disposable batteries may require 
a Warfighter to carry replacement batteries 
in order to complete a mission, while using 
rechargeable batteries, by necessity, requires 
some means of recharging them either in the 
field or at the completion of the mission.

For small disposable batteries, Slane 
expects that military batteries will follow 
the same trends as batteries being used in 
industry. However, this is not necessar-
ily the same path that is being followed 
for standard commercial batteries used to 
power most consumer electronics. As can 
be seen in Figure 1, the lithium sulfur di-
oxide (LiSO

2
) disposable batteries of the 

1980s have largely been replaced by lithium 
manganese dioxide (LiMnO

2
) and, in some 

cases, zinc-air batteries, which provide en-
ergy through the reaction between zinc 
and the oxygen in the air. The move from 
LiSO

2
 to LiMnO

2
 provided an over 50% 

improvement in battery life, either extend-
ing the potential mission time by 50% or 
cutting the number of batteries that need 
to be carried by the Warfighter by one-
third. Figure 1 shows that zinc-air batteries 
have the potential of adding an additional 
50% improvement over LiMnO

2
.

Hybrid batteries can also provide an 
improvement over conventional batter-
ies. Figure 2 shows a sealed lead-acid/zinc-
air hybrid used for SATCOM radios. The 
lead-acid battery is used when the radio is  

transmitting, while the zinc-air bat-
tery picks up the stand-by and receiv-
ing load. It also charges the two lead-acid 
batteries. This hybrid configuration pro-
vides three to four times more power than 
if the Warfighter used two lithium ion or 
lithium sulfur dioxide batteries to power 
the radio.

The next future disposable battery 
technology is expected to be lithium car-
bon monoflouride (Li-CFX), which is 

anticipated to provide almost double the 
energy density over LiMnO

2
. Further out, 

CERDEC is looking to lithium-air (Li-Air) 
batteries with a lithium anode and an air 
cathode (similar to zinc-air batteries) to 
be a major energy source for the future.

Rechargeable batteries, however, 
will probably tend to follow the commer-
cial industry trend of the batteries being 
used in laptops and cell phones, with the 
same form-factor, but possibly lighter and  

Figure 2

Sealed lead-acid/zinc-air battery hybrid 
for SATCOM radios. The black box on 
the right is the zinc-air battery. The two 
small boxes inside the open enclosure 
on the left are sealed lead-acid batteries. 
(Source: CERDEC Battery Branch)
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longer-term. As shown in Figure 1, the ex-
pected technology trend in rechargeable 
batteries has been from nickel cadmium 
(NiCd) to nickel metal hydride (NiMH) 
and then to lithium-ion (Li-ion), with lith-
ium-ion polymer (Li-Po) and then lithium 
metal batteries being considered for the fu-
ture. The move from NiCd to NiMH pro-
duced a three-fold increase in battery life, 
while the shift from NiMH to Li-ion adds 
another 50%. According to CERDEC, the 

conversion from NiMH to Li-ion batteries 
has had multiple benefits, resulted in longer 
runtimes, lower weights and lower self-dis-
charge as well as easier charging logistics. 

Batteries for Larger Vehicles
CERDEC is in the early stages of in-

vestigating the use of a large lithium-ion 
battery to replace the two lead-acid 6TL 
batteries currently used in vehicles such 
as the Humvee and the Bradley. This lith-

ium-ion battery could be utilized to start 
the vehicle as well as to power the onboard 
communications and electronic equipment 
when the engine is off. Lithium-ion batter-
ies are believed to provide the advantages of 
higher energy density, longer cycle life, bet-
ter shelf life and weight reduction.   

Beyond Batteries
Looking beyond batteries, alternative 

power sources for small devices—such as 
fuel cells and power harvesting—will con-
tinue to attract more attention. Hydrogen 
reforming in the field, or the conversion of 
hydrocarbon fuels to hydrogen (H

2
), will 

provide hydrogen to a fuel cell and allow 
it to operate as long as there is a supply of 
hydrocarbon fuels. Some hydrocarbon fuels 
like JP8, the military’s standard fuel, will be 
acceptable for hydrogen reforming on the 
battlefield, while others, like propane, must 
be avoided. In some cases, fuel cells can be 
used in place of batteries, while in other 
cases they will be used to recharge batteries.

The ready availability of fuel cells that 
can be used in a battlefield environment 
should also lead to the development of hybrid 
power sources, where batteries are the high-
power source and fuel cells are the high-en-
ergy source, providing longer run times than 
either separately. For most situations requir-
ing up to 24 hours of systems operation, bat-
teries would be the primary source of power, 
but for situations requiring a higher power 
draw or more than 24 hours of operation, 
hybrid systems would be favored. 

In addition, in order to preserve battery 
power, several power management technol-
ogies are expected to come into common 
use. According to Andrew Girson of In-
Hand Electronics, technologies like voltage 
and clock scaling in CPUs, advanced power 
modes and power control for CPUs and pe-
ripherals will soon become the norm.   

CERDEC
Fort Monmouth, NJ.
(732) 532-5225.
[commandandcontrol.monmouth.army.mil/
army_power.htm].

InHand Electronics
Rockville, MD.
(240) 558-2014.
[www.inhandelectronics.com].
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S/DCP3-1201 Ultra Low Voltage Single Board Computer

New Intel® Core™ Duo-based 3U cPCI Single Board Computer

Curtiss-Wright Controls Embedded Computing has intro-
duced the industry’s first 3U CompactPCI single board com-
puter (SBC) to feature Intel’s 1.67 GHz (@ 15W TDP) Core™ 
Duo processor.  The processor’s ultra low voltage operation im-
proves embedded system performance per Watt and is ideal for 
defense and aerospace platforms in which SWaP (Size, Weight 
and Power) are critical.  The S/DCP3-1201 is also available with 
Intel’s Core™ Solo CPU and can be configured for both air-
cooled and conduction-cooled operating environments.

The S/DCP3-1201 provides one PMC expansion site and can 
also be configured with an optional 1x8 PCIe XMC site on the 
backside of the card, an embedded industry first.  The addi-
tional I/O flexibility enables integrators to significantly reduce 
the volume and cost of complete subsystem solutions.  The x86 
platform also enables the incorporation of the latest technol-
ogy in Windows, Linux and Solaris-based embedded systems.

The S/DCP3-1201 is the first of many products to be in-
cluded in Curtiss-Wright’s recently-announced Intel® Core™ 
Duo processor based SBC designs.  Development plans include 
air-cooled and conduction-cooled ruggedized variants on 
VME, CompactPCI (cPCI), and VPX (VITA 46) platforms. 
Curtiss-Wright is also extending its current offering of operat-
ing systems with support for Solaris, Windows XP Embedded, 
and Linux on specific platforms.

8U GLX4000 288-port Switch

Industry’s Highest Density Physical Layer Switch

Curtiss-Wright Controls Embedded Computing’s “4th 
Generation” GLX4000 288-port switch,  housed in a com-
pact 8U chassis, doubles the port capacity of its predecessor 
and offers flexible and scalable switching options for a wide 
variety of high-speed digital signals.  The compact 8U design 
provides the highest port density in the industry, and supports 
industry-standard protocols such as 1/2/4/10G Fibre Chan-
nel, 10/100/1000/10G Ethernet, Firewire, InfiniBand, FDDI, 
SONET/SDH OC-3, iSCSI and many others are currently sup-
ported.  Because the switch is truly protocol-independent, even 
non-standard serial protocols can be easily accommodated.

The 19” rackable GLX4000 288 uses a chassis and blade 
architecture incorporating up to six hot-swappable 48-port 
interface blades.  Because the blades all connect to a common 
backplane, the switch’s cross-connect functionality extends 
across any combination of blades and ports.  The scalable de-
sign provides a cost-effective method to expand as needs grow.

The GLX4000 significantly reduces network setup time ver-
sus manual patch panel solutions by “automating” the wiring 
and configuration process.  It also helps to eliminate trouble-
some wiring errors, increasing the accuracy of the network 
topology.  Additional cost savings can be realized by utilizing 
the GLX4000 to share expensive resources such as network 
analyzers, sniffers or data recorders among all network users 
and departments.
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S/DCP3-1201
The industry’s first 3U cPCI SBC 
to utilize Intel’s 1.67 GHz 
(@ 15W TDP) Core™

Duo processor, the
S/DCP3-1201 provides
ultra-low power operation
in a small format.  One PMC
site with optional 1x8 PCIe XMC
site on the backside – another industry first!
www.cwcembedded.com/sbc4

SVME/DMV-183
Using single or dual Motorola
MPC7447A/7448 PowerPC™ processors
with AltiVec™ technology and 1 Gbyte 
of state-of-the-art DDR SDRAM, the
SVME/DMV-183 represents the 
latest step in the evolution of rugged 
high-performance, highly integrated 
Single Board Computers. 
www.cwcembedded.com/sbc4

PMC-106
The PMC-106 card is a high-
performance single or dual PowerPC 
processor PCI Mezzanine Card based
on Motorola MPC7447/A processors
with speeds up to 1.0 GHz and a 
PCI-X interface capable of operating up 
to 133 MHz. 
www.cwcembedded.com/sbc4

Superiority on the battlefield requires powerful processing capability. 
Curtiss-Wright Controls Embedded Computing offers high-performance Single
Board Computers for the sophisticated data processing needs of tactical 
aircraft, armored vehicles and many other applications and harsh environments.
With multiple I/O connectivity, comprehensive software options and world-class
customer support our Single Board Computers are both the smart and
powerful choice for your application!

Innovation In Motion

T H E BRAINS
B E H I N D  T H E BRAWN.

WWW.CWC E M B E D D E D.C O M

GUARDIAN SELECT
Curtiss-Wright offers system integrators
a single end-to-end supplier of 
commercial and rugged grade COTS
computing solutions and services.
Guardian Select services span the
reach of complex program requirements
– from designthrough to post 
production services.
www.cwcembedded.com/sbc4

SCP/DCP-124
The SCP/DCP-124 is a 
high-performance, feature-rich, 3U
CompactPCI Single Board Computer
based on the Freescale 7447A/7448 
PowerPC™ processor with AltiVec 
technology and up to 1 Gbyte of 
DDR SDRAM. Includes Gigabit
Ethernet, RS-232/422/485, discrete
digital I/O andUSB.
www.cwcembedded.com/sbc4

SCP/DCP-122
Designed for space and power 
constrained applications, the
SCP/DCP-122 offers
tremendous processing
and low power consumption
in a ruggedized 3U cPCI Single
Board Computer. A rich complement of 
I/O is available including Gigabit Ethernet, 
RS-232/422, discrete digital I/O and USB. 
www.cwcembedded.com/sbc4

New
Core™ Duo

Technology!
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The U.S. DoD recently identified the 
need for a reliable high-power bat-
tery for single-use military applica-

tions as a “critical problem” demanding 
significant attention. Demand for high-
voltage/high-rate batteries is growing for 
applications like guidance systems for 
rockets and missiles, smart ammunition, 
torpedoes, mines, sonobuoys, unattended 
ground sensors, UAVs, artillery fuses, ac-

tive decoy systems, trajectory correction 
add-on kits, proximity fuses for bombs 
and sensors for dispersed munitions.

These devices require batteries that de-
liver high voltage and high power rates for 
short periods of time, ranging from frac-
tions of a second to several hours. Design 
engineers must consider extremely long 
shelf life, rapid activation, size/volume/
weigh limitations, capacity and energy den-
sity requirements, and the ability to test the 
battery to ensure system readiness. Certain 
battery technologies also require squibs or 
gas generators to start the battery, thermal 
insulation to protect against internal heat 
and heating elements to ensure reliable op-
eration at low temperatures.

Reserve Batteries
Traditionally, reserve batteries were 

preferred for single-use military applica-
tions because, in most cases, the electro-
lyte is either stored separately from the 
rest of the battery or pyrotechnic devices 
are used to activate the battery, allowing 
it to remain inert until use. This results 
in a tradeoff between long shelf life and 
the inability to test the battery for system 
readiness. Reserve batteries also require 
delayed activation until the chemical re-
action occurs. Available reserve batter-
ies include thermal, lead-acid, silver-zinc 
and lithium thionyl chloride. 

Thermal batteries contain a metallic 
salt electrolyte, non-conducting when solid 
at ambient temperatures, but an excellent 
ionic conductor when molten. Activated 
by a squib (pyrotechnic charge), thermal 
batteries provide a high burst of power—a 
few watts to several kilowatts—for a short 
period of time. Advantages include rug-
gedness, safety, reliability and long shelf 
life. Thermal batteries have operating 
temperatures of 400° to 700°C and require 
insulation to conserve heat and protect 
surrounding components. 

Silver-zinc batteries are complicated 
systems utilizing a gas generator, tubu-
lar electrolyte reservoir, manifold, battery 
block, vent and heater system. This technol-
ogy is expensive and has a relatively low en-
ergy density. Design times and costs are high, 
due to the extra components required.

Spin-activated lead-acid batteries, 
commonly utilized for military fuses and 
marine applications, store the electrolyte 
(typically fluoroboric acid) in an am-
poule or bladder, which is cut open when 
the shell is fired, and the electrolyte wets 
the cell stack via the centrifugal force of 
the spinning shell. Spin-activated lithium 
thionyl chloride batteries, often found in 

Sol Jacobs, VP and General Manager
Tadiran Batteries

Commercial battery technologies have evolved to meet the military’s needs. Lithium solutions 
are cost-effective, offer long shelf life and instantaneous activation without requiring a squib, 
heater or heat shield.

High-Power Lithium Technology 	
		  Proves Ripe for Mil Apps

Figure 1

The TLM-1550HP high-power lithium 
battery from Tadiran Batteries. 
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artillery-delivered minelets or communi-
cation jammers, are slowed by parachute 
and must continue to operate for some 
time after impact. Advantages include 
very high rates of discharge with no volt-
age delay. Spin-activated batteries tend to 
have low energy capacity and relatively 
long activation times.

A COTS Alternative: High-Power 
Primary Lithium

Recently, a high-power lithium battery, 
the TLM-1550HP (Figure 1), was developed 
by Tadiran Batteries employing the Hybrid 
Layer Capacitor (HLC) technology found in 
their PulsesPlus batteries, a widely accepted 
commercial technology in use worldwide. 
This AA-size cylindrical cell features an 
open circuit voltage of 4.0 volts, 2 watt-hours 
total energy and the capacity to handle 15A 
current pulses and 5A maximum continu-
ous current at 3.2V. A smaller, 27 mm ver-
sion delivers 1 watt-hour total energy, and a 
20 mm version delivers 0.5 watt-hour. 

High-power lithium primary batter-
ies offer a wide temperature range (-40° to 
+80°C) and up to 20 years of storage life, 
with self-discharge of 1% per year at room 
temperature. They can be routinely tested 
to ensure system readiness, promoting 
fewer “duds” when utilized in missile sys-
tems and other munitions. By combining 
small cells into various shapes and sizes, 
battery packs can be made using off-the-
shelf products, leading to faster design 
times and less expense. 

High-power lithium batteries are 
extremely safe and can be shipped as 
non-hazardous goods, as the solvents are 
non-toxic and non-pressurized, with a 
glass-to-metal hermetical seal. These bat-
teries have performed well in safety tests, 
including nail penetration, crush tests, 
high-temperature chambers, short circuit 
and charge tests. 

This chemistry does not generate high 
internal temperatures, eliminating the need 
for thermal insulation. These batteries also 
operate at low temperatures, saving space 
and costs by negating the need for external 
heating elements. Other advantages include 
faster activation with instantaneous voltage 
and no waiting time—with no squibs or gas 
generators required to start the battery, even 
after extended storage time. These cells re-

main “on” for testing all of the time, with 
proven methods used to ensure that the 
battery power remains disconnected from 
the actual weapons systems before use.

Typical Applications
Typical examples in which high-

power commercial lithium batteries have 
been substituted for expensive custom re-
serve batteries include:

MOFA fuses for guided artillery shells: 
The best example of an attempt to stan-
dardize batteries for military applica-
tions is the Multi-Option Fuse for Ar-
tillery (MOFA) battery for 105 mm and 
155 mm bursting artillery projectiles. 
Options considered were lead-acid, ther-
mal and lithium oxyhalide, with lithium 
oxyhalide selected. By comparison, a 
high-power lithium primary commercial 
battery consisting of two 20 mm cells is 
smaller and lighter, provides up to double 
the operating time with instantaneous 
activation and more stable voltage. 

Back-up power for UAVs: Previously, 
in the event of a power failure, UAVs uti-
lized large D-sized cell primary lithium 
battery packs to operate the guidance 
system, enabling UAVs to glide to a safe 
landing. Replacing the larger battery pack 
with a smaller pack of AA-size high-power 
lithium primary batteries led to substan-

tial size and weight reductions, extended 
shelf life and fewer battery replacements. 

Primary power for a missile system: 
Guidance systems on an air-to-ground 
missile powered by a silver-zinc battery 
pack will be converted to a pack using 
24 high-power primary lithium batter-
ies, resulting in faster production, greater 
availability, reduced weight and volume, 
greater energy density and reduced cost. 
The TLM pack does not need the squib, 
gas generator and heater associated with 
the silver-zinc pack (Figure 2).

Powering a guided artillery shell: In 
guided munitions, a larger reserve battery 
that delivered medium power, high capac-
ity and low current pulses was converted 
to a high-power lithium battery pack 
consisting of four to six 20 mm batteries. 
This commercial alternative reduced size, 
weight and cost.

High-power lithium commercial 
battery technology can successfully com-
pete against traditional reserve batteries, 
delivering benefits such as greater design 
flexibility, size and weight reductions and 
significant cost savings.  

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

Figure 2

Twenty-four AA-size high-power lithium batteries are still smaller than the silver-zinc 
battery pack they will replace.



General Dynamics C4 Systems
P: (888) 483-2427

F: (xxx) xxx-xxxx 
www.gdc4s.com

Computing Technologies Division
425 John Quincy Adams Road
Taunton, MA  02780-1069

V2 Tadpole® Bullfrog 1 Laptop Computer

V2 Bullfrog I laptop computer runs demanding technical computing 
and enterprise applications.

Versatile laptop computer is a rapidly deployable desktop 
replacement or enterprise server ruggedized for battlefield 
applications.  This power efficient computer incorporates 
UltraSPARC® processors running the Solaris™ operating envi-
ronment from Sun Microsystems with a choice of hard drives 
for up to 160GB RHDD capacity.

Tadpole Bullfrog 1 Product Overview:
• CPU—1.2GHz UltraSPARC IIIi Processor
• RAM—256MB to 8GB ECC SDRAM
• Software—Solaris 8 and above; Unix 98 compliant
• CD-R/RW/DVD combination drive
• 2 USB 2.0 Type-1 connectors
• Power—AC or DC 
• LAN—2 integrated Gigabit Ethernet Ports

�More information:   
http://chs3.gdc4s.com/V2 Tadpole Bullfrog I

4-Slice Multiple Processor Unit (H4S-MPU-HFL)

M4S-MPU-HFL fully enclosed computing platform consolidates up to 
four single-board computers into one chassis.

General Dynamics’ Modular 4-Slice multiprocessor unit 
(MPU) delivers a combination of four high-performance Sun 
Microsystems and Intel-based single board computer (SBC) 
modules, powerful and robust enough for airborne, shipboard, 
and ground-based operation centers and command posts.  
Each module operates as a stand-alone workstation with easily 
accessible motherboard I/O, mouse, keyboard and monitor 
connections. 

M4S-MPU-HFL product overview:
• Centralized chassis management module (CMM) 
• Five redundant N+1 power supplies
• Power requirement 20-33 VDC
• Rack mountable
• Qualifications include MIL-STD-810F and 461E

More information:  http://chs3.gdc4s.com/M4S-MPU-HFL
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With the modernization of military 
armament, soldiers are becoming 
reliant on mobile power sources. 

Modern soldiers carry wireless electronic 
systems to improve situational awareness 
and communications, equipping them 
with personal computing and connecting 
them to centralized command stations.

In addition to the requirements of 
commercial battery packs, incremental 
characteristics or design considerations 
for ruggedized or military battery packs 
include with/standing extensive shock 
and vibration, water submersion up to 
9m and adequate power in extreme tem-
peratures ranging from -40° to +80°C. 
In response, battery pack manufacturers 
are bringing new design techniques to 
bear in order to extend the operation of  

battery packs in extreme environments.

Selecting the Optimal Cell 
Chemistry

Active safety circuits, combined with 
the use of more reactive materials, are 
required to ensure that certain battery 
chemistries are kept in stable conditions. 
Incidents involving battery rupture or ex-
plosion are very rare. However, it should be 
recognized that under certain conditions 
(like extreme temperatures or puncture), 
which are more likely in battlefield or 
emergency services, battery pack integrity 
can be breached and subsequently expose 
the user to harmful chemicals or flames. 

Portable rechargeable cell chemistries 
include Alkaline, Sealed Lead Acid (SLA), 
Nickel Cadmium (NiCd), Nickel Metal 
Hydride (NiMH) and Lithium Ion (Li-
ion). Li-ion provides the highest energy/
density for portable or mobile applications. 
Lithium primary cells are disposable and 
designed for single use applications. Lith-
ium primary requires minimal protection 
circuitry as it is used only once and never 
recharged. 

Rechargeable Li-ion requires the great-
est degree of protection including a ther-
mal shut down separator and exhaust vents 
(within each cell) to vent internal pressure, 

Jeffrey VanZwol, Marketing Manager 
Micro Power Electronics

Additional electronics improve the information supplied to the modern soldier, but field conditions 
can require ruggedized battery packs that will operate within wider temperature extremes.

Extreme Temps Pose  
Battery Pack Design Challenges

Figure 1

The ultrasonic welding of PC or ABS plastic pieces provides a rugged enclosure that 
retains (and repels) heat and is water submersible.
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an external safety circuit, which prevents 
over-voltage during charge and under-volt-
age during discharge, and a thermal sensor, 
which prevents thermal runaway. However, 
with the appropriate level of safety designed 
into a Li-ion pack, it offers the most attrac-
tive portable battery power. Conventional 
Li-ion cells operate at -20° to +60°C. A new 
formulation of cathode/anode material 
in cells can discharge from -30° to +60°C, 
while another new formulation can dis-
charge from -20° to +80°C. 

Performing in Lower Temperatures
Extended industrial or military re-

quirements may specify extended operating 
temperatures down to -40°C. Rechargeable 
Li-ion cells operate at -20° to +60°C. When 
challenged with this requirement, there are 
several design options to maximize electri-
cal output at low temperatures. 

The host device can be designed to 
pulse discharge the cells prior to the pri-
mary discharge cycle, self-warming the cells 
via the I2R heating effect. This technique is 
applicable when the duty cycle is predict-
able and cyclical (the periodic transmis-
sion of GPS position report), rather than a 
random or haphazard duty cycle (handheld 
radio transmission). Additionally, super-
capacitors embedded within the pack can 
provide immediate energy to a host device 
while cells warm up to their optimal elec-
trical performance. 

A heater embedded within the pack 
can warm cells prior to use. The embed-
ded heater can be powered from the main 
cells within the pack or an external source 
(charger or another battery pack). Embed-
ded heaters can heat cells, reduce electro-
lyte viscosity and reduce voltage droop or 
delay prior to use. 

Another consideration is the compos-
ite material and wall thickness of battery 
pack enclosures. Enclosures are made from 
PolyCarbonate (PC), Acrylonitrile Butadi-
ene Styrene (ABS), PC/ABS blends and Fire 
Resistant (FR) additives. Ultrasonic welding 
can be used to seal pack enclosures together, 
providing an airtight pack with superior 
heat retention. Alternative methods of seal-
ing, such as glue or snap-tight enclosures, do 
not provide such a tight seam. 

Within the pack, insulation can be used 
to retain heat, as well as absorb shock and 

vibration for the enclosed printed circuit 
board and cells. Typical insulating material 
includes vulcanized rubber, polyaramid 
paper, or polyimide film. These insulat-
ing materials, when applied with adequate 
thickness, withstand temperature changes 
without shrinkage and deformation.

Performing in Higher 
Temperatures

High temperature extremes can pose 
design challenges for battery packs. Mil-
spec requirements may specify extended 
operating temperatures up to 80°C. Again, 
most commercial Li-ion cells are specified 
to operate from -20° to + 60°C, so thermal 
monitoring and heat dissipation within the 
battery pack is critical for high-temperature 
operation.

When current is introduced (charge) 
or removed (discharge) from a battery at 
a high rate, there is an associated temper-
ature increase, which can be dangerous. 
The pack circuitry should use a thermal 
sensor to disconnect the cells at a speci-
fied temperature. This eliminates ther-
mal runaway and overheating. 

Placement of circuitry within the 
pack is critical. The printed circuit board 
may have heat-generating components, 
such as Field Effect Transistors (FETs), 
and improper placement may result in an 
FET heating the cells. The application of 
heat to cells within a pack erodes the lon-
gevity and safety of that pack. Therefore, 
printed circuit boards should be insulated 

or shielded from cells, especially for high-
temperature environments. 

A final consideration is the position 
of the pack in relation to heat-generating 
components, such as high performance 
processors, operating within the host de-
vice. Uneven heating may cause the cells 
to behave differently from their compan-
ions in the pack, shortening the pack life 
and compromising safety. 

As a last resort, if these design tech-
niques cannot extend the operational 
range of a Li-ion pack to the required 
temperature, one should consider utiliz-
ing disposable Lithium primary cells to 
power the device, as these cells have an 
operational range of -40° to +80°C with 
very low self-discharge. Lithium Man-
ganese Dioxide (Li/MnO

2
) formulations 

provide less voltage droop than Lithium 
Sulfur Dioxide (Li/SO

2
) and Lithium 

Thionyl Chloride (Li/SOCl
2
) formula-

tions in cold temperatures. 
These are several methods used to de-

sign ruggedized battery packs for military 
or industrial applications. As additional 
electronics improve the information sup-
plied to the modern soldier in the field, 
battery packs will be needed to power these 
devices in wider temperature extremes.  

Micro Power Electronics
Hillsboro, OR.
(503) 693-7600.
[www.micro-power.com]	

Figure 2

Printed circuit boards should be insulated from cells and avoid placement near any hot 
zones created by cells.
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Themis TPPC64™

Themis’ IBM® PowerPC® 970FX-based single board computer

The TPPC64 is the industry’s first commercially available 6U 
VMEbus computer family based on the IBM PowerPC 970FX 
processor. The PowerPC 970FX processor provides maximum 
performance for existing 32-bit applications and new 64-bit 
applications.

The TPPC64 is available in single-slot uniprocessor and two-
slot, dual symmetric multiprocessing configurations.

I/O expansion added to either single or dual processor configu-
rations occupy additional VMEbus slots. The TPPC64 includes 
two Gigabit Ethernet ports and dual Ultra320 SCSI channels. I/O 
expansion is supported via a PCI riser. PMC I/O can be expanded 
to four slots with two different PMC carrier boards.

• �IBM PowerPC 970FX processor – 1.8 GHz clock rate in 
single and dual processor configurations

• Up to 4 GB of DDR400 SDRAM memory
• �Two Gigabit Ethernet ports, two USB ports, two serial ports, 

and one SCSI port on front panel
• �Carrier board PCI expansion supports up to three additional 

PMC slots
• �Support for Linux OS
• �Rugged design for reliability in harsh operating environ-

ments—up to 30 G shock

For more information: Contact Themis at info@themis.com 
or call 510-252-0870.

Themis TA64™

Themis’ AMD® Turion™ 64-based single board computer

TA64 is the first in a new family of 6U VMEbus computer 
boards based on AMD’s Turion 64 Mobile processor. It is 
compatible with Themis’ USPIIe-USB™ Single Board Com-
puter (SBC), at the application level, and features front panel 
and backplane compatibility, including all I/O, switches, and 
indicators. Its low power and single-slot configuration provide 
a performance boost with minimal or no system redesign.

Themis’ TA64 is designed for a wide range of commercial/ 
military applications. It includes a high-performance Universe 
II VME64x interface, dual Ultra320 SCSI interface, two Gigabit 
Ethernet ports, two or more USB ports, AC97 audio, two serial 
ports, and one PS/2 port. They are available in one-, two-, 
and three-slot configurations offering a wide range of I/O and 
performance ops.

• �Themis’ new family of 6U VMEbus AMD processor-based 
SBCs

• AMD Turion 64 Mobile processor running at 1.6 GHz
• Memory – Up to 4 GB ECC DDR333 SDRAM
• Low 38-watt power dissipation (without PMC)
• Supports Solaris 8, 9 10, Windows, and Linux OS

For more information: Contact Themis at info@themis.com 
or call 510-252-0870.
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USP IIe™ VMEbus Computer

650-MHz UltraSPARC® IIi+ CPUs 
4GB SDRAM
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Keep your SPARC 
supply lines open.

Transformational.

Do your mission critical applications depend on SPARC/
Solaris solutions? Many suppliers are ending their support
for SPARC-based single board computers.  Not Themis.

Themis is committed to providing its customers and
industry with high performance UltraSPARC VMEbus

single board computers.

Themis has solutions. We are committed to provid-
ing you with the industry's widest breadth of high
performance UltraSPARC-based VME single board
computers. To support thousands of Solaris plat-
form solutions for the most demanding mission criti-
cal applications. 

Don’t be forced into changing your computing platform
today.  Extend the life of your system and gain control

over your program lifecycle and budget with Themis
SPARC solutions.  

Themis is keeping the SPARC supply lines open 
so call Themis today.

www.themis.com   (510) 252-0870

Stock up on 
Themis SPARC SBCs

while supplies last.    
USP IIIi™ VMEbus

Computer

Two UltraSPARC IIIi 
1.2 GHz CPUs

4GB 266DDR SDRAM 
per CPU, 8GB total
Optional TGA3D+ 

and TGA-100 graphics
Gigabit Ethernet port

One 64-bit/66-MHz PMC slot
Up to four PMC expansion slots

Dual FC-AL/SCSI ports
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Up to 30G shock
Solaris OS Support
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Fail Safe Boot ROM             
USB Boot          

Pe
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Watchdog Timer & RTC               
IDE and Floppy Controllers              
SSD Socket, 32 DIP 1 1 1 1 1 2 1
ATA/IDE Disk Socket, 32 DIP 1 1 1 1 1 1 1 1
Audio          
Digital Video LVDS LVDS LVDS LVDS TTL TTL LVDS LVDS TTL TTL TTL
Analog Video SVGA SVGA SVGA SVGA SVGA SVGA SVGA SVGA SVGA SVGA SVGA SVGA SVGA
AT Keyboard/Utility Port               
PS/2 Mouse             
USB Mouse/Keyboard              

I/
O

RS-232/422/485 Ports 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
USB 2.0 Ports 2 4 2 4
USB Ports 2 2 2 2 2 2 2 2 2
10/100Base-T Ethernet 1 1 1 1 1 1 1 1 1 1 1
ECP Parallel Port               
aDIO(Advanced Digital I/O) 18 18 18 18 18 18 18 18 18 18 18 18 18
multiPort(aDIO, ECP, FDC)             

SW

ROM-DOS Installed               
DOS, Windows, Linux               

Autonomous SmartCal™ Wireless Telematics Frame Grabbers

HighRel PC/PCI-104 Modules and Systems
–40 to +85°C
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Smart A/D Analog I/O Digital I/O
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Bu
s AT Expansion Bus            

PCI Expansion Bus Master    
McBSP Serial Ports   

A
na
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g 

In
pu

t

Single-Ended Inputs 16 16 16 16 16 16
Differential Inputs 8 8 8 8 8
Max Throughput (kHz) 1250 1250 40 500 100 1250
Max Resolution (bits) 12 12 12 12 16 12
Input Ranges/Gains 3/7 3/7 3/1 3/4 1/4 3/6
Autonomous SmartCal  
Data Marker Inputs 3 3 3 3

C
on

ve
rs

io
ns

Channel-Gain Table 8k 8k 8k 8k 8k
Scan/Burst/Multi-Burst     
A/D FIFO Buffer 8k 8k 8k 8k 8k
Sample Counter     
DMA or PCI Bus Master       
SyncBus   

D
ig

it
al

 I/
O

Total Digital I/O 16 16 16 16 16 16 16 48 18/9 32 64 32 48
Bit Programmable I/O 8 8 8 8 8 8 24 6/0 48
Advanced Interrupts 2 2 2 2 2 2 2 2
Input FIFO Buffer 8k 8k 8k 8k 8k 4M
Opto-Isolated Inputs 16 48 16
Opto-Isolated Outputs 16 16
User Timer/Counters 3 3 3 2 3 3 3 3 3 10
External Trigger        
Incr. Encoder/PWM 3/9
Relay Outputs 16

A
na

lo
g 

O
ut

Analog Outputs 2 2 2 2 2 4
Max Throughput (kHz) 200 200 200 100 200 200
Resolution (bits) 12 12 12 16 12 12
Output Ranges 4 4 3 1 4 4
D/A FIFO Buffer 8k 8k 8k 8k

RTD FieldPads™
Ruggedized, embedded computer systems
User-specified CPU and PC/PCI-104 expansion
Weathertight components
Integrated 6.5-inch video panel, keyboard
Heat pipes for high performance CPUs
User-defined MIL connectors
Internal and external battery packs
Expand with any RTD
PC/PCI-104 product

•
•
•
•
•
•
•
•

Tactical FieldPad™
Designed for mobile and 
portable applications 
where the angled panel 
and ergonomic design 
allow for optimal 
viewing with flexible 
positioning. Data 
collection/downloading 
and information access 
accomplished through 
wired or wireless 
connections.

Ideal for control and 
monitoring of processes on 
factory floors or industrial 
installations. Mounting 
flanges allow the unit to be 
installed on machinery or 
walls, enabling standard 
PC access in a rugged 
enclosure resistant to 
industrial environments.

Industrial FieldPad™

dataModules®
–40 to +85°C

dspModules™
Coprocessors
Accelerators

Specialty I/O
Pulse width modulator
Incremental encoder
Opto-isolated MOSFET

Frame Grabbers
Single or multi-channel
MPEG-2 compression

Video Controllers
Analog VG A
TTL and DVI panels

Communication Modules
Copper or fiber Ethernet
USB 2.0 and Firewire 
CAN Bus & CAN Spider
Quad Serial w/ Ethernet
Octal PCI Serial

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

Motion Controllers
DC motor controllers
Synchro, resolver, LVDT

Power Supplies
50/75/83/100 Watts
Wide input range
UPS backup
MIL-STD-704/461

Mass Storage
1.8/2.5” IDE & PCMCIA
CompactFlash 

•
•

•
•
•

•
•

•
•

•
•
•
•
•

•
•
•

•
•

•
•
•
•

•
•

utilityModules™
–40 to +85°C

cpuModules™
–40 to +85°C

HiDAN™ and HiDANplus™ — HighRel Intelligent Data Acquisition Node
HiDAN is a rugged, watertight enclosure for a stack of PC/104 modules
HiDANplus combines the modularity of IDAN with the environmental ruggedness of HiDAN
Integrated tongue and groove O-ring for environmental sealing and EMI suppression
Structural heat sinks and heat pipes
Optional cooling fins
Milled aluminum frames
Stackable signal raceway
MIL I/O connectors
Optional MIL-SPEC paint
Shock-mounts optional
–40 to +85 ⁰C

•
•
•
•
•
•
•
•
•
•
•
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Geode cpuModules™ Pentium® M cpuModules™ 8000 MIPS dspModules™

RTD Embedded Technologies, Inc.
“MIL Value for COTS prices” ™

IDAN™ — Intelligent Data Acquisition Node
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
Milled aluminum frames
Standard PC connectors
Optional MIL-SPEC paint & shock mounts
–40 to +85 ⁰C

•
•
•
•
•
•
•
•
•

Pentium® M Intel® Celeron® AMD Geode 486DX
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Bu
s

AT Expansion Bus           
PCI Universal Expansion Bus            
PCI Bus Masters 4 4 4 4 4 4 4 4 4 4 4 4
APIC (add’l PCI interrupts) 9 9 9 9 9 9 9 9 9 9

C
PU

 a
nd

 B
IO

S

CPU Max Clock Rate (MHz) 1400 1400 1000 1000 650 650 650 650 650 650 333 333 333 100 100
L2 Cache 2MB 2MB 512k 512k 256k 256k 256k 256k 256k 256k 16K 16k 16k 16k 16k
Intel SpeedStep Technology  
ACPI Power Mgmt 2.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0
Max Onboard DRAM (MB) 512 512 512 512 512 512 512 512 512 512 256 256 256 32 32
RTD Enhanced Flash BIOS               
Nonvolatile Configuration               
Quick Boot Option Installed               
Fail Safe Boot ROM             
USB Boot          

Pe
ri

ph
er

al
s

Watchdog Timer & RTC               
IDE and Floppy Controllers              
SSD Socket, 32 DIP 1 1 1 1 1 2 1
ATA/IDE Disk Socket, 32 DIP 1 1 1 1 1 1 1 1
Audio          
Digital Video LVDS LVDS LVDS LVDS TTL TTL LVDS LVDS TTL TTL TTL
Analog Video SVGA SVGA SVGA SVGA SVGA SVGA SVGA SVGA SVGA SVGA SVGA SVGA SVGA
AT Keyboard/Utility Port               
PS/2 Mouse             
USB Mouse/Keyboard              

I/
O

RS-232/422/485 Ports 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
USB 2.0 Ports 2 4 2 4
USB Ports 2 2 2 2 2 2 2 2 2
10/100Base-T Ethernet 1 1 1 1 1 1 1 1 1 1 1
ECP Parallel Port               
aDIO(Advanced Digital I/O) 18 18 18 18 18 18 18 18 18 18 18 18 18
multiPort(aDIO, ECP, FDC)             

SW

ROM-DOS Installed               
DOS, Windows, Linux               

Autonomous SmartCal™ Wireless Telematics Frame Grabbers

HighRel PC/PCI-104 Modules and Systems
–40 to +85°C
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Smart A/D Analog I/O Digital I/O
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Bu
s AT Expansion Bus            

PCI Expansion Bus Master    
McBSP Serial Ports   

A
na

lo
g 

In
pu

t

Single-Ended Inputs 16 16 16 16 16 16
Differential Inputs 8 8 8 8 8
Max Throughput (kHz) 1250 1250 40 500 100 1250
Max Resolution (bits) 12 12 12 12 16 12
Input Ranges/Gains 3/7 3/7 3/1 3/4 1/4 3/6
Autonomous SmartCal  
Data Marker Inputs 3 3 3 3

C
on

ve
rs

io
ns

Channel-Gain Table 8k 8k 8k 8k 8k
Scan/Burst/Multi-Burst     
A/D FIFO Buffer 8k 8k 8k 8k 8k
Sample Counter     
DMA or PCI Bus Master       
SyncBus   

D
ig

it
al

 I/
O

Total Digital I/O 16 16 16 16 16 16 16 48 18/9 32 64 32 48
Bit Programmable I/O 8 8 8 8 8 8 24 6/0 48
Advanced Interrupts 2 2 2 2 2 2 2 2
Input FIFO Buffer 8k 8k 8k 8k 8k 4M
Opto-Isolated Inputs 16 48 16
Opto-Isolated Outputs 16 16
User Timer/Counters 3 3 3 2 3 3 3 3 3 10
External Trigger        
Incr. Encoder/PWM 3/9
Relay Outputs 16

A
na

lo
g 

O
ut

Analog Outputs 2 2 2 2 2 4
Max Throughput (kHz) 200 200 200 100 200 200
Resolution (bits) 12 12 12 16 12 12
Output Ranges 4 4 3 1 4 4
D/A FIFO Buffer 8k 8k 8k 8k

RTD FieldPads™
Ruggedized, embedded computer systems
User-specified CPU and PC/PCI-104 expansion
Weathertight components
Integrated 6.5-inch video panel, keyboard
Heat pipes for high performance CPUs
User-defined MIL connectors
Internal and external battery packs
Expand with any RTD
PC/PCI-104 product

•
•
•
•
•
•
•
•

Tactical FieldPad™
Designed for mobile and 
portable applications 
where the angled panel 
and ergonomic design 
allow for optimal 
viewing with flexible 
positioning. Data 
collection/downloading 
and information access 
accomplished through 
wired or wireless 
connections.

Ideal for control and 
monitoring of processes on 
factory floors or industrial 
installations. Mounting 
flanges allow the unit to be 
installed on machinery or 
walls, enabling standard 
PC access in a rugged 
enclosure resistant to 
industrial environments.

Industrial FieldPad™

dataModules®
–40 to +85°C

dspModules™
Coprocessors
Accelerators

Specialty I/O
Pulse width modulator
Incremental encoder
Opto-isolated MOSFET

Frame Grabbers
Single or multi-channel
MPEG-2 compression

Video Controllers
Analog VG A
TTL and DVI panels

Communication Modules
Copper or fiber Ethernet
USB 2.0 and Firewire 
CAN Bus & CAN Spider
Quad Serial w/ Ethernet
Octal PCI Serial

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

Motion Controllers
DC motor controllers
Synchro, resolver, LVDT

Power Supplies
50/75/83/100 Watts
Wide input range
UPS backup
MIL-STD-704/461

Mass Storage
1.8/2.5” IDE & PCMCIA
CompactFlash 

•
•

•
•
•

•
•

•
•

•
•
•
•
•

•
•
•

•
•

•
•
•
•

•
•

utilityModules™
–40 to +85°C

cpuModules™
–40 to +85°C

HiDAN™ and HiDANplus™ — HighRel Intelligent Data Acquisition Node
HiDAN is a rugged, watertight enclosure for a stack of PC/104 modules
HiDANplus combines the modularity of IDAN with the environmental ruggedness of HiDAN
Integrated tongue and groove O-ring for environmental sealing and EMI suppression
Structural heat sinks and heat pipes
Optional cooling fins
Milled aluminum frames
Stackable signal raceway
MIL I/O connectors
Optional MIL-SPEC paint
Shock-mounts optional
–40 to +85 ⁰C

•
•
•
•
•
•
•
•
•
•
•
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RTD cpuModule & Controller  
w/ Pentium M & Celeron M

CMX58886PX

RTD proudly announces the new high-performance PCI-
104 cpuModules™ and controllers with Intel® 1.4/1.1 GHz 
Pentium® M or 1.0 GHz Celeron® M processors that support  
4 PCI bus masters, and feature BIOS selectable thermal throt-
tling, ACPI (Advanced Configuration and Power Interface), 
and APIC (Advanced Programmable Interrupt Controller). 
Nonvolatile BIOS configuration allows storage of CMOS set-
tings with no battery required. Each single-board computer 
features 256 or 512 MB of surface-mount BGA DDR SDRAM 
with ECC, 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 GPOSes and RTOSes. RTD latest I/O technologies 
including two USB 2.0 ports and the RTD exclusive multiPort™ 
with BIOS selectable aDIO™- Advanced Digital I/O consisting 
of 16 digital I/O bits and two bits for either strobes or addition-
al inputs, ECP/ EPP parallel port, or floppy drive. Standard PC 
I/O include SVGA, LVDS flat panel, 10/100 Mb Ethernet, AC'97 
audio, BIOS selectable RS-232/422/485, keyboard, PS/2 mouse, 
and EIDE controller with UltraDMA-100. Wake events include 
aDIO interrupt, Ethernet, power button, serial port activity, 
USB, and onboard real time clock. The Pentium® M also fea-
tures advanced power management including Enhanced Intel® 
SpeedStep® Technology. A stackable transition module with 
PCI/ISA bridge, compact flash, & aDIO makes this PCI-104 
SBC compatible with any PC/104 and PC/104-Plus interface.

DSP Accelerators/Coprocessors  
w/ RTD dspFramework

SPM176431HR

RTD DSP Accelerators and Coprocessors are based on Texas 
Instruments' high-performance TMS320C6202 and 6416 DSP 
processors operating at up to 1 GHz with 256 MB of SDRAM. 
These modules unburden the CPU and speed up math-in-
tensive operations. dspModules™ may be used in standalone 
mode by using the onboard 2 MB flash memory to store the 
users application program. DSP Coprocessors are PC/104-Plus 
allowing the dspModule to be located anywhere in the system. 
DSP Accelerators are PCI-104, and provide an additional, 
stackable PlatformBus™. The PlatformBus provides a dedi-
cated 32-bit bus, which connects directly to the DSP, enabling 
high-speed data transfer for up to four custom analog front-
end cards. All DSP resources are accessible through the PCI 
bus. DSP module I/O include Multi-Channel Buffered Serial 
Ports (McBSP™) providing extensive I/O bandwidth up to 100 
Mbps each, RS-232/422/485 Serial Ports,  aDIO, and Stereo 
I/O using AC'97 CODEC. Optional stack-through connectors 
allow direct communication to RTD dataModules® without 
burdening the PCI bus. The SyncBus™ provides synchroni-
zation with RTD dataModules for simultaneous sampling. 
Multiple dspModules can be stacked for parallel processing 
through the PCI bus. All dspModules are programmable in 
C/C++ using Texas Instruments' Code Composer Studio and 
RTD dspFramework™ libraries to streamline software devel-
opment.
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Tech Recon
FCS Tech Update
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This year continues to be a busy and 
important year for the Army’s Fu-
ture Combat Systems (FCS) pro-

gram. FY06 will be a critical execution 
year with 52 major reviews scheduled, 
broad industry ramp-up on network and 
system platforms, and extensive software 
and hardware deliveries. With the System 
of Systems Functional Review completed 
successfully last August, the program is 
now in its Integration Phase 1. The first 
major field experiments—Experiment 
1.1, JEFX06—are going on this year and 
into the next, all working toward the first 
“spin out” of FCS technologies to the Cur-
rent Force scheduled for 2008.

Looked at from the broadest view, 
FCS is essentially the materiel solution for 
the Army’s modernization program. The 
Army is transforming from a Division-
based structure to a Brigade Combat Team 
(BCT). FCS is a family of 18 manned and 
unmanned systems, connected by a com-
mon network. The soldier is the key part 
of that network. Types of systems include 
manned and unmanned ground vehicles, 
manned and unmanned air vehicles and a 
variety of other systems including Intelli-
gent Munitions, Ground Sensors and Non-
Line of Sight launch systems (NLOS-LS).

The Joint Expeditionary Force Ex-
periment 2006 (JEFX06) began earlier this 
year and will run through Q406. JEFX06, 
underway at the Nevada Test and Training 
Range, is essentially a dress rehearsal for 

the more formal Experiment 1.1, which 
will begin in Q406 and run through 
Q207. Experiment 1.1, to run at the White 
Sands Missile Range, will be the prov-
ing ground to demonstrate FCS technol-
ogy with Current Force vehicles such as 
Abrams, Bradleys and HMMWVs. It will 
show connectivity between vehicles with 
FBCB2—showing Blue Force/Red Force 
tracking—and with unmanned assets like 
the Unmanned Ground Sensors and Intel-
ligent Mine System. The test will include 
control of an intelligent mine field.

First ICS to Ship This Fall
To support Experiment 1.1, the team 

developing the FCS Integrated Computer 
System (ICS)—General Dynamics and 
Rockwell Collins—plan to ship the first 
ICS units this fall. The ICS is the com-
mon computing environment for 17 
of the 18 platforms in the FCS “system 
of systems.” Last year, the team chose 
LynuxWorks as the embedded operating 
system vendor for the ICS COE (Com-
mon Operating Environment). For that 
COE, LynuxWorks is working to blend 
its non-time-space partitioned product 
called LynxOS with its LynxOS-178 time-
space partitioned OS.

The roadmap for the ICS includes mul-
tiple versions designed to support near-term 
and long-term FCS platforms. The unit un-
der development for the spin outs into Brad-
ley, Abrams and HMMWV vehicles is the 
Large Networking Processor. The system is 
based on 3U CompactPCI, and the board 
suppliers for it have been selected, but not 
publicly announced. Following a mandate 
for ICS to use x86 architecture, the Pentium 
M was chosen the best performance/power 

option available in the timeline needed for 
the Large Networking processing, although 
designers can look at dual-core CPUs for 
the future. The system embeds a 10-port 
Gbit Ethernet switch and a high-speed serial 
switched fabric (although which fabric that is 
has not been publicly announced).

Looking further down the FCS ICS 
roadmap, the ultimate goal is to have one main 
version called the Common Networking Pro-
cessor, with two smaller versions for smaller 
platforms. The Common Networking Proces-
sor—like the Large Networking Processor—
will be a mixture of processing and networking 
elements, probably using VITA 46 boards. The 
Medium Networking Processor is a smaller 
version of ICS for use in the Class III UAV. 
And finally, the Nano Networking Processor 
is envisioned as an ultra-low-power, integrated 
computer for battery-powered systems such as 
the SUGV (Small Unmanned Ground Vehicle) 
and the Class II UAV.

Among the design considerations for 
the ICS, compute density is the priority. The 
more processing muscle that can be packed 
into a small space, the better. Also key is effi-
cient multi-processor communications. The 
FCS comms network will be tasked to link to 
JTRS, WNW, SRW and WIN-T. Ranking as 
perhaps the trickiest design challenge is the 
thermal issue that comes with packing a lot 
of computing into a small space. For their 
part, Current Force vehicles have no real 
cooling solution. And while the Future Force 
(FCS) vehicles have better cooling solutions, 
they will embed more electronics and will 
therefore have more power to dissipate.

Security Concerns
Partly because the information and 

databases on the FCS networks are na-

Jeff Child 
Editor-in-Chief

A mix of key reviews and experiments this year lead up to the first FCS technology spin out to 
Current Forces scheduled for 2008.

2006 a Critical Year for FCS Program
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tional assets, but also because enemy ac-
cess to it threatens our Warfighters, secu-
rity is also a critical design consideration 
for the ICS. To provide Information Assur-
ance, developers are looking at leveraging 
work underway for the MILS Separation 
Kernel Protection Profile (SKPP) by the 
NSA, LynuxWorks, Wind River Systems, 
Green Hills Software and Objective Inter-
face Systems. At a MILS Demo Day held in 

late April by The Open Group, SKPP was 
demonstrated to the public as a technol-
ogy good for single platforms, but the ICS 
design team is pushing for adapting it for 
big distributed networks, like FCS.

The most expensive program in the 
Army’s history, FCS is estimated to cost 
over $100 billion over the life of the pro-
gram. It’s certainly pushing the envelope 
of wireless networking, security, RTOS, 

chip integration and embedded comput-
ing technology. But it will need more 
than technical dazzle to avoid future 
budget trimming. The program’s spin 
out strategy and usefulness to the Cur-
rent Force will be a big factor in the pro-
gram’s chances of maintaining its fund-
ing. Without a doubt, the 2006 through 
2008 period of experiments and demos 
are critical for FCS.  
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The roadmap for the ICS includes multiple versions designed to support near-term and long-term FCS platforms. The unit under development 
for the spin outs into Bradleys, Abrams and HMMWV vehicles is the Large Networking Processor. The ultimate goal is to have one main 
version called the Common Networking Processor, with two smaller versions—the Medium and Nano—for smaller platforms.
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64C2

64C2 Gigabit Ethernet-Capable, Single-Slot, Multi-Function VME Card 

This 6-module, VME card eliminates the complexity and 
size constraints of using multiple, independent, single-function 
cards. The 64C2 VME card accommodates 6 independent mod-
ules, each of which can include the functions of A/D (10-chan-
nels), D/A (10-channels), S/D (4-channels), Function Generator 
(4-channels), Discrete I/O (16-channels), TTL I/O (16-chan-
nels), Transceiver I/O (11-channels), LVDT/RVDT (4-chan-
nels), and RTD (6-channels). The 64C2 incorporates a Gigabit 
Ethernet interface that can be used to transfer data to and from 
the board, without using the VME backplane bus. This Ethernet 
port allows the board to be used as a standalone remote sensor 
interface, without the need for a separate computer board. Mul-
tiple 64C2 boards can be distributed in a system, and networked 
together using Ethernet for complete data acquistion capability. 

The interchangeable multi-function design of the 64C2 pro-
vides extensive diagnostics and is available in both commercial 
temperature range and severe environment, industrial tempera-
ture range. Each of the functions of the 64C2 is highly program-
mable at the channel level. Continuous background (BIT) testing 
is performed on all functions and channels. This testing is totally 
transparent to the user, requires no programming, and doesn't in-
terfere with the normal operation of the card. The 64C2 is ideally 
suited for military and commercial programs, including airborne, 
shipboard, ground mobile and C3I applications. Its interchange-
able modules increase functional density, and reduce power 
consumption, size, and cost of the overall system. 

56SQ2

Model 56SQ2 High Power Density, Low Profile AC/DC VME Power Supply

The NAI 56SQ2 is a high power density, low profile AC/DC, 
VME power supply.  The 56SQ2 is ideally suited for rugged, 
military VME & CPCI applications and is designed to plug 
into a standard 6U rack. Features include integrated EMI 
Filtering Designed to MIL-STD-461E, Remote Error Sensing, 
Remote Digital (TTL) Turn On/Off, Transient Protection per 
MIL-STD-704, Holdup Time and current share. A suite of 
signaling options are available with either standard, ANSI/
VITA or special signaling. The unit is conduction cooled with 
a temperature range of -40ºC to +70ºC. The 56SQ2 is capable 
of up to 300 watts output with full holdup capability under 
full load. The power supply is designed to comply with MIL-
STD 810 environmental specifications and is fully de-rated 
per NAVMAT guidelines. In addition, the 56SQ2 has built-in 
protection features such as over voltage, over current and short 
circuit protection.
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System Development & Test
Shock and Vibration for Boards and Enclosures
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the ESS vibration profile is often speci-
fied by the customer when a product is 
ordered—sometimes before the product 
is designed. This ESS specification oc-
casionally allows profile notching for Environmental Stress Screening (ESS) 

has proven an effective tool for eval-
uating the ruggedness of electronics-

based systems. ESS exposes products to 
various environmental conditions to find 
infant mortalities resulting from part and 
workmanship defects. But ESS must be 
used carefully or it can reduce the reliabil-
ity of the components under test.

Development of a reliable product for 
harsh military environments has two pri-
mary parts. On one hand the product must 
have the ruggedness capable of surviving 
the field environment and meeting reliabil-
ity goals. On the other hand, the production 
process must be capable of producing a reli-
able product, free of production defects that 
can fail prematurely during service life.

The former above is accomplished by 
the design engineering department. The 
latter is the job of production engineering 
and when necessary, assured by post pro-
duction Environmental Stress Screening.

Problem of Predefining Profiles
ESS is difficult for electronics be-

cause electronic systems are complex and 

rapidly evolving with changing compo-
nent details—leadwire pitch, component 
type, solder type (RoHS) and so on. De-
sign methods and ESS must evolve with 
the product. For military electronics, 

John Starr, Engineering Consultant
CirVibe

Environmental Stress Screening is a useful tool. But predefining an ESS vibration profile 
can pose a risk to reliability.

	 Reliability Issues Stir Up  
			   the ESS Waters
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Figure 1

In 1979, the Navy published vibration screening guidelines that have been broadly adopted. 
Though these guidelines clearly stated that there is a need to customize product screening, 
many adopted the suggested “starting point” vibration profile directly from this profile. This 
is the most common predefined ESS profile. Many still use it today, some not knowing how 
or why it should be modified.
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overdriven resonances. The problem is, 
this method can be adequate for Line Re-
placeable Units (LRUs) for finding assem-
bly problems such as loose parts or other 
mechanical components, but it is totally 
inadequate for circuit card parts.

Effective ESS avoids damaging fragile 
parts while at the same time adequately 
exposing areas of risk. The chances that a 
predefined ESS profile would be effective 
and non-damaging for circuit card as-
semblies will not be slim, it will be none. 
Acceptance of a predefined ESS vibration 
profile has a high risk of being an accep-
tance of lowered reliability.

ESS History
In 1979, the Navy published vibra-

tion screening guidelines that have been 
broadly adopted. Though these guidelines 
clearly stated that there is a need to cus-
tomize product screening, many adopted 
the suggested “starting point” vibration 
profile directly from the document (Fig-
ure 1). Many still use it today, some not 
knowing how or why it should be modi-
fied. This is the most common predefined 
ESS profile.

There are a number of complexities 
that affect circuit card life. Circuit cards 

can be very flexible or can be stiffened by 
frames. Components can significantly af-
fect the local stiffness. Cards can be sup-
ported by standoffs, wedge-locks, connec-
tors and frames. In addition, stiffeners, 
screws, standoffs, board cutouts, or other 
components can act as “stress risers.” Un-
der random vibration, stresses from mul-
tiple mode shapes cycle for every part. In 
addition, electronic products have many 
physical dimensions and material prop-
erties that cannot be tightly controlled, 
yet are very critical to life.

An example of circuit card evolution 
is RoHS compliance. The RoHS (Restric-
tion of Hazardous Substances) initiative 
goes into effect July 1, 2006, and restricts 
the use of six hazardous materials in 
electronic equipment, including lead in 
solder. This will affect COTS parts. De-
signers must assess the impact of RoHS 
on their design rules. It will also impact 
ESS. Of course, this is only one example 
of the continuous change in circuit card 
configuration growth.

ESS and Product Life
ESS exposes hardware to environ-

mental loads aimed at preventing infant 
product failures by creating stress cycles 

that accumulate fatigue damage. This can 
precipitate flaws to failure, but every load 
cycle uses some portion of available prod-
uct life. Temperature cycling and vibra-
tion are commonly used stress screens. 
Thermal cycling ESS affects all parts but is 
also highly damaging and requires a long 
test period. Vibration is excellent for ac-
cumulating damage through high cycles 
in a short time, but there are large dif-
ferences in damage based on component 
position. Creating an effective screen re-
quires an understanding of the product at 
point-of-failure level, matching the needs 
of the particular product.

For any type of ESS, if the screen 
is too intense, it uses too much of the 
product’s life and can cause early service 
life failures. If the screen is too mild or 
uses the wrong profile or support mode, a 
flawed product can pass ESS, only to fail 
early in field use. An effective screen cre-
ates enough damage at risk locations to 
turn flaws into detectable failures.

Methods that depend on field failure 
experience to improve product or ESS 
procedures, as in the case of a predefined 
screen, are not very effective. Shipping 
a flawed product can affect a product’s 
reliability and the company’s reputa-
tion. There are a number of terms that 
correspond to the difficulty of defining 
an effective stress screen for electronics. 
These include “each electronic product 
is unique,” “cannot duplicate failures,” 
“no fault identified” and “re-test OK.” 
Such phrases are common because of the 
statistical complexity of test control, test 
product variation as well as the scatter in 
fatigue failures for electronic systems.

Failure Tradeoffs
Tests can generate real failures, but 

they cannot generate much information 
about the failures. For most components 
on modern electronic circuit cards, the 
most severe stresses under vibration re-
sult from card deformations (not iner-
tial loading) defined by mode shapes at 
natural resonances. Since a test cannot 
provide any measurements descriptive 
of the point of failure, testing alone is a 
difficult approach to gaining knowledge 
about a product and its life capability un-
der vibration.

Ideal ESS

Infant Mortality Wear Out
Damage Exposure

Figure 2

In the bathtub curve, ESS exposes the product to damage that exceeds the infant mortality 
damage, shown here as “Ideal ESS.” This works well with simple products. But military 
electronics systems are not simple. The product can fail in service life due to thermal 
cycling or vibration response.
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The concept of exposing a product 
to significant damage to eliminate infant 
mortality is simple. In the bathtub curve, 
Figure 2, ESS would expose the product 
to damage that exceeds the infant mor-
tality damage, shown in the figure as 
“Ideal ESS.” This works well with simple 
products. However, circuit cards are not 
simple. The product can fail in service 
life due to thermal cycling or vibration 
response. Product flaws can be found by 
exposure to vibration and/or thermal cy-
cling.

Vibration is the most efficient means 
of generating a high number of stress re-
versals in order to find flaws. But the ESS 
must not use too much life of the weakest 
component. Every design has a “weakest” 
component for a defined support condi-
tion and excitation profile. With many of 
the other components experiencing only 
a very tiny fraction of damage (relative to 
the weakest component), will they be ad-
equately damaged to find flaws?

Military and aerospace circuit cards 
can cost tens and even hundreds of thou-
sands of dollars each. Testing of many 
parts to gain product knowledge for op-
timizing screens is often cost-prohibi-
tive. There is a need to get the maximum 
amount of information available in any 
test performed.

To create the ideal customized 
screen, a detailed understanding of the 
product’s response to vibration is re-
quired. Damage from vibration should 
be fully understood at the point where 
failure occurs. Gaining point-of-failure 
understanding requires detailed analy-
sis. An advantage of including detailed 
analysis is that information gained from 
one design is transferable across design 
configurations. Physics of Failure (PoF) 
analysis is the application of engineer-
ing, science and mathematics for product 
evaluation at point-of-failure level. PoF 
analysis can translate test measurements 
into numerical definition of component 
life-use (fatigue damage). Tailoring ESS 
involves modifying controllable param-
eters to optimize screen efficiency. The 
two primary variables that are within the 
control of the screener are fixturing (how 
the test item is supported), and the vibra-
tion profile (including duration).

Physics of Failure (PoF)
PoF detailed analysis of a circuit 

card demonstrates how a predefined ESS 
vibration profile will not meet the crite-
ria of being effective and not excessively 
damaging. ESS process development is 

far more difficult than design of the prod-
uct. The designer only needs to develop 
a product that will meet or exceed the 
service life goals. Over-design does not 
imply increased cost, it just requires in-
creased product understanding.
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Shown here is the position-dependent damage distribution potential for a single card for 
three support conditions and four vibration profiles. The red part of the plots shows the 
areas of high life-use, the black shows lower-used areas.
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Shown here are the damage plots for an actual design with support conditions matching 
those from Figure 3.
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Fatigue failures are dominated by 
high stress cycles because there is an ex-
ponential relationship between the dam-
age caused by a stress cycle and the ampli-
tude of that stress cycle. This exponential 
relationship is represented by the high-
cycle portion of the fatigue curve of the 
material at the point of failure.

Highest stresses occur at structural 
resonance. These resonances can be the 
vibration of the component itself or of the 

card assembly. Since local modal circuit 
card curvature can define the dominant 
stress in a weak component, component 
positions are very critical to determining 
product ruggedness.

The concept of “damage distribu-
tion” is important when creating and 
evaluating vibration screens. The CirVibe 
software package, a purpose-built PoF 
program for life-use analysis of circuit 
cards exposed to vibration, was used in 

the analysis for the Figures 3 and 4 on vi-
bration fatigue damage.

Position-Dependent Damage
Consider the position-dependent 

damage distribution potential for a single 
card for three support conditions and 
four vibration profiles. As Figure 3 shows, 
the red part of the plots shows the areas of 
high life-use. A component in the worst 
position of the red area could experience 
10,000 times as much damage as a com-
ponent in the best position of the black 
area. The plots demonstrate that the life-
use in every position is very dependent 
on both support condition and excitation 
profile. A vibration screen must expose 
any risk area to adequate life-use to find 
flaws without using excessive life of the 
weakest component. A screen supported 
by PoF analysis and customized to the 
product is required for high reliability.

Figure 4 shows damage plots for an 
actual design with support conditions 
matching those from Figure 3. These 
three life plots were determined by analy-
sis of actual components. All plots have 
the same vibration requirement profile 
and screen profile. All plots show which 
components would be effectively screened 
and those that would not. There is no vi-
bration profile or support condition that 
will screen everything. A perfect vibra-
tion screen is impossible due to the expo-
nential stress/life-use relationship.

Reliability can be reduced by misuse 
of ESS—a procedure that is intended to 
enhance reliability. Developing ESS for 
electronics that is both effective and not 
excessively damaging requires in-depth 
product understanding. There is a zero 
probability that a predefined ESS vibration 
profile will meet these goals. Since ESS can 
be a critical part of achieving reliability, 
ESS procedures should be defined by the 
developers who understand the product at 
point-of-failure level. ESS vibration pro-
files should not be defined by marketing 
departments or the customer.  

CirVibe
Plymouth, MN.
(763) 559-5166.
[www.cirvibe.com].
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PMC-AX

PMC-AX modules help you create custom analog I/O boards.

User-Configured FPGA Analog I/O
PMC-AX modules provide users with the capability to im-

plement complex, customized analog I/O solutions. Applica-
tion-specific logic routines and algorithms can be downloaded 
into the on-board reconfigurable FPGA to control operation of 
the I/O channels.

These modules are ideal for high-speed, high-resolution 
A/D and D/A functions. Typical uses include sonar, sounding 
systems, satellite downlink controllers, automated test equip-
ment, and simulation instrumentation. Inputs are sampled 
at up to 64 MSPS and processed by the FPGA without CPU 
intervention.

Powerful and versatile, these PMC modules are designed 
around a reconfigurable Xilinx® Virtex®-II FPGA. A variety of 
models can be ordered with a 1M-gate, 2M-gate, or 3M-gate 
FPGA. All of these DSP-capable FPGAs feature versatile logic 
resources, large on-chip memories, and a high-speed interface. 
The PCI bus interface is handled by a PLX® PCI 9056 device 
which provides 32-bit 66MHz bus mastering with dual-chan-
nel DMA support.

• Four 14-bit 20 or 64MHz A/D and two 16-bit 900KHz D/A
• �Customizable Xilinx Virtex-II FPGA with up to 32K logic cells
• FPGA code loads from PCI bus or flash memory
• 256K x 36-bit dual-ported memory
• Supports dual DMA channel data transfer to CPU

AcPC/APC/PMC730

Save slots with four I/O functions on a single board.

Multi-Function I/O Board
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, analog out-
put, 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 acquisi-
tion, monitoring & control, and test & measurement. Extend-
ed temperature models operate from -40 to 85°C.

Analog input functions are handled by 16 differential or 32 single-
ended input channels. A 16-bit A/D converter with 512 sample RAM 
scans inputs in just 10µS per channel for 100KHz throughput.

Eight analog output channels, each with a 16-bit D/A convert-
er, deliver 80.8KHz processing with a 12.375µS settling time. A 
1024 sample FIFO buffer enables waveform generation.

Digital I/O tasks are managed by 16 bi-directional TTL 
transceivers with interrupts and programmable debounce.

A 32-bit counter/timer can perform watchdog timer, event 
counting, pulse measurement, period measurement, pulse width 
modulation, and other output waveform generation functions.

• A/D: 16D/32SE, 16-bit ADC, 100KHz
• D/A: 8 channels, 16-bit DAC, 80.8KHz
• DIO: 16 TTL
• Counter/timer: 32-bit
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As an engineer, your projects are unique,
ever-changing, and budget-bound.That's
why our new PMC modules give you an

affordable solution to create custom I/O 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/O when you can
design exactly what you need while staying in
budget and reducing your time to market?

• Virtex®-II FPGA with 500K,
2M or 3M system gates

• 1Mb on-chip RAM,
9Mb on-board SRAM

• Fast PCI with 32-bit,
66MHz dual DMA

Cost-effective custom I/O
Choose from a variety of I/O configurations:
• Digital I/O: TTL, RS422, or LVDS I/O
• Analog I/O: four 20 or 65MHz A/D and two D/A

Faster time to market
Why waste precious time building a board from
scratch?  Our new FPGA modules let you process
your I/O signals any way you want. Quickly.

Flexibility to meet unexpected challenges
Acromag FPGA I/O will help you bring your
projects in on time and under budget. And with

FPGAs, you'll be ready to adapt
to all the inevitable changes.

Thinking about FPGA I/O? 

Think flexible. Think affordable.

Think Acromag.

All trademarks are the property of their respective companiesManufactured in Wixom, Michigan, USA
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Acromag introduces affordable FPGA I/O. For ALL your projects.

www.acromag.com
800-881-0268 or 248-624-1541

Call or visit our website today –
for VME, CompactPCI, PCI, PMC,
and Industry Pack solutions.

Industry Pack FPGA I/O also available
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The following is an update on the standards under develop-
ment by the VITA Standards Organization (VSO). Accred-
ited as a Standards Development Organization (SDO) in 

June 1993 by the American National Standards Institute (ANSI), 
VSO meets every two months to address vital embedded bus and 
board industry standards issues. Information on ANSI/VITA 
standards is available on the VITA Web site.

Standards within the VSO may be initiated by a study group 
and developed by a working group. A study group requires only 
one VSO member and is used to build interest in a standard. A 
working group requires the support of three VITA member or-
ganizations, and the proposed work must fit within the defined 
scope of VITA’s accreditation with ANSI. 

VITA 17.2—Serial FPDP Extension
Objective: Develop a standard for 10 Gbit data transfer on 

Serial FPDP.
Status: The working group is holding bi-weekly teleconfer-

ences and has begun work on the initial draft.

VITA 41.0—VXS
Objective: Create a family of standards that provides a 

method of implementing various serial fabrics within the 
VMEbus framework.

Status: 41.0, 41.1 and 41.2 have completed ANSI ballots and 
have been recognized as American National Standards. Final 
published copies will be available from the VITA office shortly.

VITA 42—XMC
Objective: Extend PMC to include serial fabrics.
Status: 42.0 is now in trial use through March 2007. 42.1 

and 42.2 have been recognized by ANSI. The working group has 
voted to send 42.3 to the ANSI process. 

VITA 46—VPX
Objective: Develop a 3U/6U 160 mm deep Eurocard module 

with a high-performance connector capable of supporting both 
parallel and serial fabrics.

Status: VITA 46.0 and 46.1 have been moved into the ANSI 
process. Balloters are being solicited and balloting and public re-
view will begin shortly.

VITA 48—ERDI
Objective: Define a general mechanical design implemen-

tation for circuit card assemblies that will enhance both their 
thermal performance and structural integrity.

Status: The working group has held several ballots. The 
drafts will be moved to the ANSI process soon.

VITA 49—Digital IF
Objective: Develop a new interconnect standard for passing 

a radio’s digitized IF data between computer boards.
Status: The working group continues to discuss how best to 

optimize the protocol. 

VITA 50—Best Practices for Electronic Module Cooling
Objective: Develop a best practices guide for electronic 

module cooling.
Status: Rex Harvey has put together a draft document and 

has asked the working group to review it.

VITA 51 – Reliability Prediction
Objective: Develop a better method for predicting electronic 

module reliability.
Status: The working group has set up four subgroups and 

usually meets at every other VSO meeting to resolve issues.

VITA 52—Lead-Free Practices
Objective: Determine how to meet current and impending 

lead-free regulatory requirements.
Status: This working group has been reviewing proposed stan-

dards created by LEAP (Lead-free Electronics in Aerospace Products).

VITA 55—Aurora
Objective: Develop a standard for Aurora implementations 

in VME standards.
Status: The group has been having weekly telecons and is work-

ing on pin assignment specifications for VITA 41 and VITA 42.

VITA 56—EPMC
Objective: Develop a standard ruggedized mezzanine form-

factor that will fit on 6U cards and be front insertable/removable.

John Rynearson, Technical Director
VITA

VITA Standards Update
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Status: The working group is studying methods to mount 
the mezzanine card to meet shock and vibration requirements.

VITA 57—FPGA I/O
Objective: Develop a standard for FPGA I/O on mezzanine 

modules.
Status: The working group has had several meetings and is 

further refining their scope.

VITA 58—Electronic Module Integration
Objective: Develop an enclosed form-factor standard for 

ruggedized electronic modules.
Status: This effort came about as a result of work done by 

Dennis Carlson and presented at the January VSO Meeting. The 
basic concept is to define an enclosure standard for electronic 
modules. The effort has just started and the working group is 
working on the scope of the standard.  

VITA
Fountain Hills, AZ.
(480) 837-7486.
[www.vita.com]. 

Technology Focus
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A significant element in safety management and aircraft 
maintenance programs, Teledyne Controls' Wireless Ground-
link is designed to provide aircraft operators with an immedi-
ate, reliable and cost-effective solution for data recording and 
transmission.  Offering unprecedented reliability, the Ground-
Link system is designed to record and wirelessly transfer flight 
data from the aircraft to the ground, without any media han-
dling and human interventions.  The raw data recorded during 
the flight is compressed, encrypted and then transmitted via 
cellular technology and the Internet to the airline's or Tele-
dyne's ground-based data center for processing and analysis.  
Using the Teledyne Wireless GroundLink system, the airlines 
can reduce data delivery delays (the data is available within 10-
15 minutes after an aircraft has landed, versus several days or 
weeks with manual data retrieval), cut human and equipment 
costs associated with manual data retrieval, and eliminate data 
loss that can reach 30% with conventional manual methods. 

Teledyne Controls
P: (310) 820-4616
F: (310) 442-4324

12333 West Olympic Boulevard
Los Angeles, CA 90064
www.teledynecontrols.com

The Teledyne Controls  
Wireless GroundLink (WQAR)

Enables aircraft operators to fully automate flight data 
recording/transmission.

ReVision by Teledyne Controls 

Because better pilot training means safer and more economical flight operations 

ReVision is a PC-based flight crew training tool that 
promotes improved pilot decision-making and facilitates 
threat and error management training.  Easily incorporated 
into a flight simulator and training curriculum, ReVision is 
a comprehensive "off-line" flight crew brief and debrief tool.  
The system also enables airlines and flight crew training com-
munities to make their own tailored pilot training videos and 
is specifically aimed at improving training quality in multilin-
gual environments. 

ReVisionis the most widely used brief/debrief system in the 
industry. 
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Multi-Function VME Card Is Gbit Ethernet-Capable
Military programs, including airborne, shipboard, ground mobile and C3I applications, are hungry for interchangeable modules that 

increase functional density and reduce power consumption, size, and cost of the overall system. A perfect example along those lines 
is North Atlantic Industries’ 6-module, multi-function, single slot VME card. This universal and highly flexible card eliminates the 
complexity and size constraints of using multiple, independent, single-function cards.

The 64C2 VME card can accommodate six independent modules, each of which can include the functions of A/D (10-channels), D/A 
(10-channels), S/D (4-channels), Function Generator (4-channels), Discrete I/O (16-channels), TTL I/O (16-channels), Transceiver 
I/O (11-channels), LVDT/RVDT (4-channels) and RTD (6-channels). The 64C2 incorporates a Gigabit Ethernet interface that can be 
used to transfer data to and from the board, without using the VME backplane bus. This Ethernet port allows the board to be used 
as a stand-alone remote sensor interface, without the need for a separate computer board. Multiple 64C2 boards can be distributed 
in a system and networked together using Ethernet for complete data acquisition capability. The 64C2 is available with operating 
temperature ranges of -40° to +85°C and 0° to +70°C. Conduction-cooled versions with wedgelocks are also available. Pricing is 

contingent upon the type of modules selected. 

North Atlantic Industries, Bohemia, NY. (631) 567-1100. [www.naii.com].
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Function/Arbitrary Waveform Generator is LXI-Certified
LXI’s compact, flexible package, high-speed I/O and prolific use of 

LAN meet the needs of aerospace defense engineers developing radar, 
electronic warfare, satellite and 

military communications 
systems. Agilent Technologies 

has introduced the first LXI-
certified 20 MHz function/
arbitrary waveform generator 

with variable-edge pulses and 
pulse-width modulation. This 

adds to Agilent’s list of 47 LXI-
certified products, including the 34980A 

switch measurement unit, L4400 LXI switch modules, 34410A/34411A 
digital multimeters, N8200 synthetic instrument family, N6700B Series 
low-profile modular power system and N5700 Series system DC power 
supplies.

The 33220A function generator offers 11 standard waveforms plus 
pulse and arbitrary waveforms. The Agilent Technologies 33220A 
Function/Arbitrary Waveform Generator uses direct digital synthesis 
(DDS) techniques to create a stable, accurate output signal for clean, low-
distortion sine waves. It also gives you square waves with fast rise and fall 
times up to 20 MHz and linear ramp waves up to 200 kHz. The 33220A 
can generate variable-edge-time pulses up to 5 MHz. With variable period, 
pulse width and amplitude, the 33220A is ideally suited to a wide variety 
of applications requiring a flexible pulse signal. Pricing for the 33220A 
Function/Arbitrary Waveform Generator Active product is from $1,853.

Agilent Technologies, Palo Alto, CA. (650) 752-5000. [www.agilent.com].

Platform Offers Real-Time Multiband Recording/
Playback Solution

For high-bandwidth data recording and playback applications such as 
radar, direction finding, SIGINT and telemetry, a mix of FPGA flexibility 
and real-time performance ranks at the top of designers’ priorities. Pentek 
feeds that need in its latest member of its RTS family of real-time data 
recording and playback platforms, the RTS 2504. The RTS platforms are 
complete, fully integrated instruments featuring a range of A/D and D/A 
resources with high-speed links to cost-effective JBOD disk arrays.

The RTS 2504 uses Pentek’s 7140 PMC radio transceiver module for 
acquiring live IF or RF analog signals for disk storage, and 

playing back signal files through D/A converters to deliver 
IF or RF analog outputs. Occupying a single VMEbus slot, 

the RTS 2504 is a fully programmable 
development platform. The RTS 2504 
platform accepts signals through two 
14-bit A/Ds sampling at up to 105 MHz 

and passes the signals to a Virtex-II 
Pro FPGA for signal processing 

and data handling. The FPGA 
works in conjunction with a 4-
channel Graychip/TI GC4016 
digital receiver to extract and 
tune narrowband channels 

with bandwidths ranging from 
audio up to 2.5 MHz. The RTS 2504 data recording and playback platform 
hardware is priced starting at $26,995, available Q3 2006.

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

Starter Kit Targets RapidIO-Based VXS
Switched Fabrics were no overnight success among military system designers. It took years for them to warm to the idea. And even though RapidIO 

and VXS have achieved acceptance, users still need help to get started. With that in mind, Mercury Computer Systems has announced a family of starter 
kits, with the first in the series based on its PowerStream 6100 series RapidIO VXS multicomputer.

The PowerStream 6100 VXS Starter Kit provides developers with the basic hardware and software building 
blocks to develop embedded, high-performance sensor applications for military and commercial environments. 
The Starter Kit includes the PowerStream 6100 VXS chassis, up to three quad 1 GHz PowerPC 7448 processor-
based high-compute density (HCD) boards, two serial RapidIO switch cards, a host/PMC carrier, a 12-channel 
digital receiver, and a software bundle that includes the complete Mercury MCOE software environment.

At 761 GFLOPS and 42 Gbytes/s sustained fabric throughput, the PowerStream 6100 lays claim as the first 
and only multicomputer solution based on the Serial RapidIO fabric and compliant with the VXS (VITA 
41.2) form-factor standard. The PowerStream 6100 VXS Starter Kit is available today with standard lead 
times. Pricing starts at $99,000 in a base configuration.

Mercury Computer Systems, Chelmsford, MA. (978) 256-0052. [www.mc.com].
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VME SBC Boasts Distributed Dual-Processing Scheme
This year is shaping up to be the year of dual-processing. Processor and board vendors alike are 

in the thick of the trend toward maximizing the effectiveness of multiple CPUs in a system. Offering 
a unique approach to dual-processing, Aitech Defense Systems offers a rugged 6U VME single-
slot SBC that maximizes functionality and power by incorporating dual processors that operate 

independently of one another, yet communicate over a high-speed 
PCI-X interconnecting bus. The new C102’s processors use an 

asymmetrical distributed architecture, so that each of the 
processing nodes functions as a complete subsystem complete 

with local memory resources and basic I/O interfaces, 
eliminating data flow bottlenecks. 

The C102 incorporates one or two high-performance 
PowerPC G4+ MPC7448 processors operating at 1.42 GHz 
that feature on-chip 32 Kbyte L1 and 1 Mbyte L2 caches. The 

board provides up to 2 Gbytes of DDR SDRAM with ECC, 256 
Kbytes of NVRAM, up to 256 Mbytes of Boot Flash memory and up to 

1 Gbyte of user flash memory (512 Mbytes per processor node), as well as up to 
16 Gbytes of NAND onboard flash file memory for mass storage. The C102 is available in 

both conduction- and air-cooled models, per IEEE 1101.2 and ANSI/VITA 1-1994 specifications, 
respectively. Pricing for the C102 starts at $6,750.

Aitech Defense Systems, Chatsworth, CA. (888) 248-3248. [www.rugged.com].

Embedded Server Supports 
PC/104 Expansion

The drawback to a complete all-in-one 
system has always been the lack of flexibility 
to customize to application requirements. 
Octagon Systems nullifies that drawback by 
offering an approach that marries the complete 
system approach with the ability to mix and 
match I/O and other functions via PC/104 
add-in cards. Taking just that approach is 
XMB Mobile Server, the latest member of the 
company’s I-CORE line of rugged computers 
with expandable I/O and fanless operation. The 
basic unit includes the processing power, power 
supply, memory and I/O for most applications.

Standard I/O includes dual Ethernet, quad 
USB 2.0, dual serial, CRT and LCD video 
and digital I/O. Because the XMB-1 is fully 
functional out-of-the-box, additional I/O 
such as GPS, analog, GPRS and video camera 
can be readily added via PC/104, PC/104-Plus 
and XBLOK modules. An option panel can 
be easily removed and punched for custom 
annunciators, connectors and controls. 
Generated heat is efficiently channeled directly 
to the case to help prevent internal hot spots. 
The XMB Mobile Server operates in ambient 
temperatures from -40° to 75°C, depending 
upon the processor speed, user options and 
mass storage devices. The single-piece price is 
$2,475 with volume discounts.

Octagon Systems, Westminster, CO.  

(303) 430-1500. [www.octagonsystems.com].

256-Ball BGA Adapter Converts 0.8 mm to 1.0 mm Pitch
The long design cycles of military systems inevitably span across a generation or two of IC 

packaging pitches. By using an adapter, system designers can use newer packages with tighter 
pitch without redesigning boards crafted to support older pitch schemes. Along those lines, Aries 
Electronics has introduced a new Correct-A-Chip Ball Grid Array (BGA) adapter that allows 0.8 mm 
pitch devices to be mounted to PCBs laid out for 1.0 mm pitch devices, eliminating the need for new 
or reworked PCBs. The bottom of the new adapter mounts on a PCB with a BGA pad footprint on 1.0 
mm pitch, while the top of the adapter accepts BGA devices with 0.8 mm pitch.

 The new 16 x 16 array (256)-ball BGA adapter measures 0.650 inches square and is constructed 
of 0.040 FR-4 material with 0.020-inch diameter solder balls of tin/lead 63/37. PCB plating is ENIG 
(immersion gold over electroless nickel) 3-8 micro-inches gold per IPC-4552 over 100 micro-inches 

minimum nickel, per ASTM-B-733. In addition to these standard materials, Aries can furnish the new adapter using special materials, platings, sizes 
and configurations to meet specific customer needs. Pricing for the new Correct-A-Chip adapter (Aries number 256-301750-18) starts at $110 each in 
single-piece quantities.

 Aries Electronics, Frenchtown, NJ. (908) 996-6841. [www.arieselec.com].

1.7 GHz PowerPC Rides on VME64x/
2eSST SBC

VME and the PowerPC processor architecture 
together form the heart of today’s installed base of military 
embedded computer systems. Supporting that tradition, 
Interface Concept has rolled out a new VME SBC based 
around the Freescale 1.7 GHz MPC7448 PowerPC. This 
low-power PowerPC design provides 1 Gbyte of SDRAM-

DDR with ECC. Both fast NOR and large NAND flash 
memories are implemented onboard. 

The IC-e6-VMEa runs as a system controller or a 
standard single-slot board. An automatic detection can 

be used with the VME64x backplane. The VMEbus interface is based on a combination of the 
Tundra Tsi148 VME bridge and the latest generation of Texas Instrument transceivers. The 2eSST 
bus protocol capabilities provide up to 300 Mbyte/s transfer rates across the VMEbus. The board 
supports three Gbit Ethernet channels, one console port and one USB 2.0 controller. A quad UART 
provides four additional asynchronous channels available on P2 connector. The 64-bit PCI/PCI-X 
bridge allows the VME SBC to control two PMC mezzanine boards with the PnIO routed according 
to the VITA 35. Thanks to its SATA controller, the IC-e6-VMEa can manage directly four storage 
devices. The IC-e6-VMEa board can operate from -40° to 75°C. The conduction-cooled version runs 
at 1.4 GHz. Prices start at $4,800.

Interface Concept, Briec de l'Odet, France. +33 (0)2 98 57 30 30. [www.interfaceconcept.com].
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Pioneer Magnetics
P: (800) 269-6426
F: (310) 453-3929

sales@pioneermagnetics.com

1745 Berkeley Street
Santa Monica, CA 90404
www.pioneermagnetics.com

The Ultimate 1U Power Supply  
1U x 19" x 20"—Max Power 10kW

Max Power 10kW 1U Power Supply

Pioneer introduces the ULTIMATE 1U power supply with 
unmatched 3.3kW of continuous and reliable power. Built 
with a Hot Plug I/O connector, this low profile power house 
provides 10kW of system power or 6.6kW of N+1 redundant 
power in a 1U, 19" Power Shelf.

Two or three 1U x 19" stacked shelves with six or nine 
modules will be capable of providing 20kW or 30kW of system 
power or 16.5kW or 26.4kW of N+1 redundant power.

A single 3U, 19" shelve with ten modules arranged vertically 
can provide 33kW of system power or 29.7kW of N+1 redun-
dant power.

The design allows easy expandability to higher power sys-
tems using unlimited 1U power shelves.

The 1U power supply is also available with built in intel-
ligence. IPS(tm), the Intelligent Power Supply Module, can 
communicate via RS232, RS485, I2C and/or a PCM that allows 
local walk up control and internet access to the power system.

A single unit continuously provides full output power over 
operating temperatures of 0°C to +40°C from a single phase 
AC input line ranging from 90 to 264VAC.

150A 5" x 5" 8.1kW  
High Power Density Rectifier

8.1kW Rectifier with Industry Leading 21W/cubic inch Power Density

Pioneer introduces The Ultimate in Power Technology, the 
power factor corrected 8.1kW Rectifier. Keeping PMI's tradi-
tional 5" x 5" package, this super high power density rectifier is 
designed for supporting standalone or N+1 redundant power 
applications. 

Operating at up to 92% efficiency at 240VAC, it is built with 
premium quality components for high performance, rugged-
ness and reliability.

A standard 3U, 23" Power shelf can provide up to 32.4kW of 
system power or 24.3kW of redundant power. 

The unit features forced internal air cooling with built-in 
protection from electrical overloads. 

With 3P AC Input 180 to 264VAC, a single rectifier provides 
continuous full output power for operating temperatures from 
0°C to +50°C.

The 8.1kW Rectifier has available outputs of 54VDC @ 
150A. It features Power Factor Correction, 0°C to +50°C at 
Full Load, Standard 5" x 5" x 15.5" or 17" Case for hot plug, 
Output Fully Floating, Over Current Protection, Over Voltage 
Protection, Remote Sense, Over Temperature Protection and 
Self-Contained Forced Air Cooling.

The unit is designed to meet UL, CSA, TUV to EN60950, 
Conducted & Radiated EN55022 Level A and EN50082-1.
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GPS Baseband IC Embeds Signal Tracking Code
GPS has become an indispensable tool for Warfighters. Now 

the technology can be embedded in very small low-power devices. 
Exemplyfying that trend, Atmel 
and U-blox have teamed to 
offer the ATR0625, a baseband 
IC with SuperSense GPS 
weak-signal tracking software 
included in its ROM. ATR0625 
is based on the ANTARIS 4 
platform, which is a low-power, 
16-channel GPS technology.

Thanks to the integration 
of the well-proven SuperSense 
software on masked ROM, an 

external flash memory becomes 
unnecessary. SuperSense uses a combination of coherent and incoherent 
tracking combined with variable integration times for the individual 
satellites. A leading-edge tracking sensitivity of -158 dBm is achieved with 
a power consumption that remains low at a low signal level. The ATR0625 
is packaged in a low-cost QFN56 package and is pin-compatible with the 
ATR0622 ANTARIS 4 baseband IC with standard ROM software. This 
makes it easy for customers to enable their existing products with weak-
signal tracking technology. Like all ANTARIS 4 chipsets, the ATR0625 
comes with full WAAS/EGNOS support and incorporates state-of-the-
art Assisted GPS (A-GPS) with a TTFF as low as four seconds. ATR0625 
samples in 8 x 8 mm 56-pin QFN packages are available now.

Atmel, San Jose, CA. (408) 441-0311. [www.atmel.com].

U-blox, Thalwil, Switzerland. +41 (44) 722 74 44. [www.u-blox.com].

PCI Express Analyzer Targets AMC Form-Factor
Driven by its compact size, the AdvancedMC (AMC) form-factor is 

gaining the attention of the military market. Supporting that AMC trend, 
VMETRO has added the Vanguard Express PCI Express Protocol and Link 
Analyzer for the AdvancedMC (AMC) form-factor to its line of analyzer 
products. Designed for debugging, testing and validating the PCI Express 
protocol, the Vanguard Express AdvancedMC allows testing of AMC.1 
type 1, 2, 4 and 8 modules. The Vanguard Express AdvancedMC is a self-
contained unit that installs between the device under test and the host 
system, and allows testing with minimal intrusion to the system under test. 

A single workstation 
can control multiple 
Vanguard analyzers for 
monitoring different 
protocols and form 
factors including PCI 
Express, PCI-X/PCI, 
PMC, CompactPCI or 
VME. At the heart of the 
Vanguard Express AMC 

is VMETRO’s Serial Analyzer Engine module (SAE). The SAE can be used 
on various VMETRO adapters providing PCI Express Analysis in multiple 
form factors. The system provides independent and concurrent operation 
of the analyzer, statistics and protocol checker. USB and Ethernet 
communications are supported. The unit has a 256 Mbyte trace buffer 
and supports eight trigger events. The Vanguard Express AdvancedMC 
products are available now and pricing starts at $23,950.

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

TFT LCD Controller Is Customizable
As the military moves toward networking all of its systems together, up goes the demand for displays 

to present that networked information. Often that calls for a custom flat-panel monitor solution. 
Feeding that need is the new SP-1600 controller from Digital View. The first in Digital View’s new 
Professional Class series, the SP-1600 is a fully buffered, multi-sync interface controller that provides 
direct analog and digital connection—PC, DVI and Video interface—to a wide range of TFT LCD 
panels up to UXGA resolution (1600 x 1200 pixels).

The product includes a Panel Development Kit that lets users customize the output timing of the 
controller board to match a particular LCD, enabling advanced monitor manufacturers to quickly adapt to 

support the newest LCD panel releases. The SP-1600 provides full connectivity to TFT LCDs with resolutions from 
VGA through UXGA inclusive of 4:3 16:9 and 16:10 aspect ratio panels. Features include up to 8-bit-per-color (16.7 

million colors), OSD menu, function controls, image scaling, image control and Auto picture setup, color gain and power. The 
board measures 179 x 120.4 mm (7 x 4.74 in.) with DV standard form-factor and mounting holes. It offers an MTBF in excess of 100,000 hours. The SP-
1600 is priced at $200 (1,000s).

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

Fanless SBC Sports Geode LX800 CPU
Fans are generally frowned upon in military systems, particularly in vehicles. A fan represents a single 

point  of failure that’s too unreliable for rugged systems. Serving such needs, Nexcom’s NICE 3120 is based 
on the low-power AMD Geode LX800 processor and CS5536 chipset with 400 MHz FSB. The board houses 
all of its electronics in a 195 x 150 x 80 mm (7.68 x 5.91 x 3.15 in.) heavy-duty aluminum chassis, and 
boasts a myriad of I/O ports located at both the front and the back of the unit.

These include two 10/100 Ethernet LAN ports, four USB 2.0 ports, IEEE1394, VGA and Audio-out. For 
added flexibility, the NICE 3120 also boasts four RS-232 ports, a CompactFlash socket, PC/104-Plus and one 

Mini-PCI expansion slot for wireless connection solutions. The NICE 3120 supports a 184-pin non-ECC, non-registered 
DDR DIMM, with up to 1 Gbyte and has one 2.5-in. HDD drive bay. Rounding out the features are programmable alarm and status 

LEDs, PS/2 keyboard/mouse port and DC power +12 V input. Single-unit pricing for NICE 3120 starts at $410.

Nexcom, Newport Pagnell, UK. +44 (0) 1908 218877. [www.nexcomuk.co.uk].
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High-Speed A/D I/O Card Offers Four 105 MHz Channels
Getting analog signals into the signal processing environment for applications like sonar and radar 

can be a big challenge. A new high-speed analog-to-digital I/O board from BittWare provides a multi-
channel approach, with four channels of 105 MHz A/D conversion and a reconfigurable FPGA.

The Tetra-PMC+ A/D I/O card features four high-performance, 14-bit wideband A/D converters 
running at up to 105 MHz. These stream data directly to an Altera Cyclone II FPGA for A/D 

control, distribution of converted data and front-end 
processing. Data pre-processing functions can be 
configured to enable digital filtering, decimation and 
digital down conversion. Data can be transferred to the 
baseboard over the PMC interface by the Cyclone II. 

In addition to complete software development tools 
that allow designers to easily develop application code 
and integrate the Tetra-PMC+ into their systems, 
BittWare offers a Tetra developer’s kit for the Cyclone II 

that includes source for the A/D converters and the link 
ports. The Tetra-PMC+ will be available in Q2 of 2006 at a list price of $3,995.

BittWare, Concord, NH. (603) 226-0404. [www.bittware.com].

Small, Low-Power Controller 
Board Has CAN

The controller area network (CAN) interface 
is widely used in the backbone networks of 
flight state sensors and navigation systems. In 
such systems where there’s a large amount of 
I/O in tight, remote spaces it can be difficult to 
add functionality or turn a specific function on 
or off without having to reprogram the entire 
system. A RoHS-compliant board from Micro/
sys allows exactly that.

The MCB58, a new member of the Micro/sys 
SNAP series of microcontroller boards, is based 
on the Freescale HC(S)08 MCU. Measuring 
3.55 in. by 2.65 in. by 0.5 in., the MCB58 
typically draws a low 300 mW while running 
at its fastest speeds and executes with a 50-
nanosecond instruction time. The board’s wide 
assortment of I/O includes a PC/104 slot, an 
RS-485 serial port, four isolated digital outputs, 
four isolated digital inputs and 24 additional 
lines of TTL-level digital I/O. Filters allow four 
channels of PWM to act as four independent 
D/A converters. Also included are an onboard 
temperature detector, a real-time clock, a CAN 
interface and a 16k serial EEPROM. 

The board contains 60 Kbytes of program/
data flash and 4 Kbytes of SRAM. Metrowerks’ 
CodeWarrior compiler is included in the SDK. 
Single quantity pricing is $95.

Micro/sys, Montrose, CA. (818) 244-4600. 

[www.embeddedsys.com].

3U CompactPCI A/D Board Targets Sonar Analysis Apps
Squeezing the high-speed acoustic technology used for military sonar analysis applications such as littoral and anti-mine into 

a 3U CompactPCI form-factor is no mean feat. But it’s been done by ICS Sensor Processing in the company’s new A/D converter 
board to achieve substantial reductions in size and weight. 

The ICS-1745 high-speed acoustic A/D converter board features eight channels of high-frequency acoustic analog input 
and onboard signal conditioning with programmable gain. All channels use the Analog Devices AD9260 16-bit, high-
speed oversampled A/D converter with buffer memory to deliver 2.5 Msamples/s. Onboard signal conditioning 
eliminates the requirement for external signal conditioning logic. With a maximum bandwidth of 
1.25 MHz, the ICS-1745 supports four input voltage ranges (20 Vpp, 2 Vpp, 0.2 Vpp and 0.02 Vpp 
differential) and 8 Mbytes of memory in two banks.

The anti-alias cut-off filter frequency is fixed at 1.25 MHz standard, and other frequencies can be 
supplied on request. Differential analog input is provided via the front panel, while a second front-
panel connector makes possible multiple board synchronization for systems requiring high channel 
counts. Windows and Linux drivers are available. Price is $6,235 in OEM quantities.

Radstone Embedded Computing, Billerica, MA. 1-800-368-2738. [www.radstone.com].

Drop-in ETX Replacement Module Solves EOL 
Problems

Several non-RoHS ETX modules used in a wide range of 
military applications recently reached end-of-life (EOL) 

status, which has left stranded developers of systems based 
on these boards. To help keep OEMs in production, Ampro 
Computers has introduced an ETX module that drops 
into existing baseboard designs.
Utilizing the new RoHS-compliant AMD Geode LX 800 

single-chip integrated processor and Northbridge, the ETX 610 
targets applications ranging from building automation to voting machines. 

The 500 MHz Geode LX 800 is integrated with 2D graphics, a memory controller 
and a PCI bridge. To facilitate fanless system designs, the CPU has a low thermal design 

power (TDP) rating of 3.9W. The module also contains DDR SODIMM RAM to 1 Gbyte, as well 
as USB 2.0 ports, EIDE and Serial ATA (SATA) interfaces for migration, 10/100 Mbit Ethernet, 
ACPI power management, PCI expansion and ISA bus expansion for custom circuitry on the ETX 
baseboard. LVDS flat panel LCDs are supported.

 ETX 610 QuickStart Kits include drivers and BSPs for Windows XP, Windows XP Embedded 
and Windows CE 5.0, as well as a full Linux 2.6 distribution (Fedora Core 3). Modules will begin 
shipping by late May. Pricing for production volumes is in the low $200s. 

Ampro Computers, San Jose, CA. (408) 360-0200. [www.ampro.com].
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Data Device Corporation
P: (631) 567-5600
F: (631) 567-7358 

Toll Free: 1-800-DDC-5757

105 Wilbur Place
Bohemia, New York 11716 
www.ddc-web.com

GigEXTREME™ Gigabit Ethernet Network 
Access Controller/TOE

Model # ET-71000

Data Device Corporation’s (DDC) ET-71000 series are dual 
channel Gigabit Ethernet (GigE) PMC cards optimized for use 
in embedded avionics and vetronics systems. These include 
sensor interfacing, multi-processor and DSP arrays, radar sys-
tems, display systems, serial backplanes, and storage. The cards 
include a TCP/IP Off-load Engine (TOE) that implements 
the full TCP/IP protocol stack, thus freeing up valuable host 
processor bandwidth.

The card’s architecture provides the flexibility to meet the 
system requirements for embedded, real time, military ap-
plications. The flexible architecture is not sensitive to rapidly 
changing commercial market forces that can result in short-
ened life cycles. Instead, DDC Gigabit Ethernet technology has 
been designed to meet the multi-decade life cycle demands of 
military/aerospace programs, continuing our demonstrated 
commitment as a long-term military COTS supplier of digital 
interface devices.

DDC firmware technology for the TCP/IP protocol engine, 
data traffic manager, and redundancy manager provides deter-
ministic performance and reliability. The ET-71000 supports 
high-speed duplex data transfer while preserving a standard 
BSD Sockets interface, allowing transparent support for net-
work applications. The card is available in versions providing 
either electrical or optical interfaces on a conduction-cooled 
PMC form factor.

USB 1553/429  
Avionics Interface

 Model # BU-65590UX

Small, lightweight, and rugged, DDC's BU-65590U’s USB 
2.0 Interface provides two dual-redundant 1553 channels, four 
ARINC 429 receive channels, two ARINC 429 transmit chan-
nels, Eight User-programmable Digital Discrete I/Os, and an 
IRIG-B time synchronization input. Accepting power directly 
from the computer’s USB port or (optional) external source, 
the BU-65590UX is a portable solution suitable for use with 
virtually any laptop, desktop, or tablet computer.

The 1553’s Extended Enhanced Mini-ACE (E2MA) Archi-
tecture interface continues DDC’s tradition of field-proven, 
industry standard EMA Architecture. While maintaining full 
legacy compatibility, E2MA supports new standard features for 
each 1553 channel such as 1 MB RAM with parity, 48-bit / 1 
micro-second time tag synchronized to an IRIG-B input, and 
built-in self test. Each 1553 channel can emulate a Bus Con-
troller, Remote Terminal, or Bus Monitor. The device includes 
a combined RT/Monitor mode for surveillance of all 1553 
communications on the bus, including its own RT address.

Included are High Level C API (Application Programming 
Interface) Library Software supporting all advanced archi-
tectural features, driver support for Windows® 2000/XP for 
MIL-STD 1553 and ARINC 429 functionality, and compat-
ibility with DDC’s dataMARS advanced monitoring software. 
Sophisticated yet user-friendly library functions abstract all 
register accesses and memory allocation.
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ETX COM Express Module Aims at High-
Performance Apps

The new PICMG COM Express standard for computer-on-module 
(COM) form-factors promises higher performance and I/O bandwidth 
in a much smaller space, something that designers of small but powerful 

military systems will appreciate. A new COM from 
Kontron, the ETXexpress-CD, 

leverages the Intel Core Duo 
processor to provide extremely 

high performance for the COM 
Express Basic Form Factor 

modules.
The 95 mm x 125 mm 

ETXexpress-CD includes the Mobile 
Intel 945GM chipset and the ICH7M 

Southbridge to deliver up to 2x 2 GHz 
processor performance. It supports up 

to 2 Gbytes of DDR2-SDRAM. Up to five 
PCI Express x1 lanes and a 32-bit/33 MHz 

PCI bus are included, as well as a Gigabit 
Ethernet port, a PCI Express Graphic x16 

lane, two Serial ATA and one Parallel ATA interfaces and eight USB 
2.0 ports. CRT and LVDS output are provided to drive high-resolution 
monitors and displays.

Windows XP, Windows XP Embedded, Windows 2000 and Linux are 
supported. The ETXexpress-CD is RoHS-compliant. Prices start at $800, 
depending on processor speed.

Kontron America, Poway, CA. (888) 294-4558. [www.kontron.com].

Graphical Design Platform Available for ADI’s 
Blackfin Processor

Military engineers developing highly sophisticated and specialized 
applications often want to use a single graphical platform all the way from 
algorithm design and prototyping to deployment and test. Now they can 
do this for applications based on Analog Devices’ Blackfin processors. 
National Instruments has extended the LabVIEW graphical dataflow 
development environment by releasing the LabVIEW Embedded Module 
for ADI Blackfin processors.

The software features more than 140 Blackfin-specific, hand-optimized 
math, analysis and signal processing functions. Integrated I/O such as 
audio and video D/A converters, A/D converters and codecs are provided, 
as well as on-chip debugging and easy graphical interconnection via 

Ethernet. The module includes 
the ADI VisualDSP++ C 
development and debugging 
environment for low-
level access and real-time, 
interactive debugging and 
deployment directly to 
Blackfin.

Engineers can debug code 
graphically in LabVIEW 
or simultaneously debug 
both the graphical code and 

generated C source code. The 
module ships with application examples such as audio, control, power 
monitoring and communications and provides easy connectivity to NI 
test and measurement hardware. Pricing starts at $6,995.

National Instruments, Austin, TX. (512) 683-0100. [www.ni.com].

Core Module Integrates Wired/Wireless Networking
As military wireless devices of all kinds are increasingly connected to wired networks, military system designers 

are challenged with finding a single, secure solution that works equally well for both. A new embedded core module 
from Digi International integrates 10/100 Mbit Ethernet with secure 802.11a/b/g wireless LAN networking 
capabilities.

Powered by Digi’s 155 MHz ARM9-based NetSilicon NS9360 processor, the ConnectCore Wi-9C 
provides up to 256 Mbytes of integrated SDRAM/flash memory in a compact SO-DIMM form-factor. 
For I/O connectivity, the ConnectCore Wi-9C features USB, UART, I2C, SPI, PWM and GPIO 
interfaces. Wireless security protocols supported include WEP, WPA and WPA2/802.11i.

The ConnectCore Wi-9C is pre-certified, eliminating costly certification delays during 
product development. It is also RoHS-compliant. Operating temperature range is -40° 
to +85°C. Development kits for NET+Works, Linux and Windows CE are available. The 
ConnectCore Wi-9C will be available in Q3 2006 starting at $149 each in quantities of 1,000.

Digi International, Minnetonka, MN. (952) 912-3444. [www.digi.com].

SBC for Mobile Apps Has 5 Low-Power Modes
Designers of mobile high-performance systems, such as handheld and wearable military electronics 

or small UAVs, need a way to fine-tune power consumption. The new BitsyXb SBC from Applied Data 
Systems features five low-power modes to help make the SBC power-stingy, as well as dynamic variable 
speed and voltage regulation.

The compact, 3 in. x 5 in. BitsyXb is based on Intel’s 32-bit, 520 MHz XScale PXA270 CPU, with a 
video interface up to XGA resolution. Up to 128 Mbytes of SDRAM program memory and up to 64 
Mbytes of flash memory are provided. 128 Kbytes of EPROM is included as a boot device. For expansion 
and connectivity, the board has a PCMCIA Type II interface, three serial ports, a USB port, an Intel 
QuickCapture camera sensor input bus, 10 digital I/Os, an SPI port, an I2C bus and ADSmartIO with nine 

configurable inputs/outputs. 
An onboard power supply has input voltage of 5V or 6-16V. The board consumes less then 1W during operation, and is ruggedized at -45° to +85°C. 

Windows CE .NET and Linux are supported. The BitsyXb SBC is priced in the $300s.

Applied Data Systems, Columbia, MD. (301) 490-4007. [www.applieddata.net].
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Ultra-Mobile PC Targets Net-Centric Manpack 
Computers

Among other things, the JTRS military 
communications program demands 
ultra-small, ultra-light yet fully 
functioning computers that 
fit into the warfighter’s 
pant pouch. The 
Spartan (P630), the 
industry’s first rugged 
Ultra Mobile PC (UMPC) 
engineered specifically for high 
performance, low power and small size, 
is now available from General Micro Systems.

The Spartan’s footprint is only 6.5 in. x 3 in. x 0.5 in., including a 
display, a shock-mounted hard drive up to 60 Gbytes, a touchscreen and 
containment in a hardened, completely sealed enclosure. It provides full 
notebook functionality based on a 1.4 GHz Pentium M processor with up 
to 2 Mbytes of L2 cache. Intel’s Core Duo processors are also supported. 
Up to 2 Gbytes of 266 MHz ECC DDR SDRAM and 16 Gbytes of boot 
flash are included. The Spartan features an embedded GPS receiver and 
an 802.11b/g Wireless Ethernet or Bluetooth port. The onboard video 
supports OpenGL and DirectX for video overlays and mapping/targeting 
functions. For further customization, I/O ports for video, USB devices 
and FireWire are provided.

For secure operation, CompuSec is designed in to prevent tampering 
with the OS and BIOS, and E-Purge allows the initiation of hard drive 
destruction. Windows XP Pro, Linux, QNX and VxWorks are supported. 
Conduction-cooled and convection-cooled versions are available. Pricing 
begins at $3,400 in quantities of 100 units. Delivery is 60 days ARO.

General Micro Systems, Rancho Cucamonga, CA.  (800) 307-4863.  

[www.gms4sbc.com].

USB Interface Card Takes 
Aim at Avionics Apps

Fans of MIL-STD-1553 
know that this data bus 
standard delivers a reliable 

solution for a deterministic 
interface control technology in 

military aircraft. The ARINC-429 
standard is just as popular for commercial 

aircraft systems. New levels of performance and 
flexibility for systems that interface to either of these 

buses are available in a multi-protocol USB interface from Data 
Device Corp.

The BU-65590U USB 1553/429 Avionics Interface can be used with 
desktop, laptop or tablet computers. It features two dual-redundant 
1553 channels, four ARINC-429 receive channels, two ARINC-429 
transmit channels, eight user-programmable digital I/O and IRIG-B time 
code input. Each 1553 channel can emulate a Bus Controller, a Remote 
Terminal or a Bus Monitor. The card provides 1 Mbyte of RAM per 1553 
channel. Each 429 channel supports maximum data throughput on all 
channels while providing message scheduling, label filtering and full error 
detection.

Options include 1553-only or 429-only versions. Included is the BU-
69090S series software, which is DDC’s E2MA MIL-STD-1553 C API 
library and drivers. Also included is the DD-42950S series software, 
DDC’s High Level ARINC-429 C API Library. Prices start at $2,500, 
depending on configuration and quantities.

Data Device Corp., Bohemia, NY. (631) 567-5600. [www.ddc-web.com].
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Hybricon has a successful track record of
proven and deployed COTS solutions that
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3U cPCI SBC Is First with Intel Core Duo
Intel’s 1.67 GHz Core Duo processor is bringing lots of compute power muscle with ultra-low voltage 

operation to defense and aerospace platforms where size, weight and power are critical. An SBC from Curtiss-
Wright Controls Embedded Computing is the first to incorporate this chip into a single-slot 3U CompactPCI 
form-factor.

The S/PCP3-1201’s single- or dual-core CPU consumes only 15W, and is accompanied by 2 Mbytes of L2 
Advanced Transfer Cache. Up to 1 Gbyte of ECC DDR2 SDRAM and up to 2 Gbytes of USB user flash are 
included, along with two Gigabit Ethernet ports, three USB 2.0 ports, six RS-232 ports, two SATA ports and 
eight GPIO lines. The board provides one PMC expansion site and an optional backside 1x8 PCI Express 
XMC site. 

The S/DCP3-1201 is offered in L0, L50 and L100 
air-cooled and L100 and L200

conduction-cooled ruggedized levels. The board 
will be available in the summer of 2006. Pricing 
starts at under $4,000.

Curtiss-Wright Controls Embedded Computing, 

Dayton, OH. (937) 252-5601.  

[www.cwcembedded.com]

PMC Card Targets 1553B Notice II
MIL-STD 1553 is still a communications bus of 

choice for avionics and similar applications when 
reliability and data accuracy are required. With that 
in mind, Condor Engineering has introduced the 
EPMC-1553, a high-density PMC card for MIL-
STD-1553B Notice II.

Available in configurations with one, two, 
four or eight dual-redundant, fully compliant 
1553B/1760 interface channels, the EPMC-1553 

provides 128 Kbytes of RAM per channel, as well 
as eight bi-directional avionics-level discretes and 
eight RS-485 discretes. All of the board’s channels 
are multifunction, and can be easily configured to 
operate with simultaneous Bus Controller, Remote 
Terminal and Bus Monitor functionality. 

Options include an IRIG-B receiver/generator. 
Included with the EPMC-1553 is CORE-API, a 
flexible, east-to-port API provided in source code. 
Board support packages for VxWorks and Windows 
XP, 2000, Me, NT, 98 and 95 are provided. The 
EPMC-1553 PMC card is priced starting at $4,990.

Condor Engineering, Part of GE Fanuc 

Embedded Systems, Santa Barbara, CA.  

(805) 965-8000. [www.condoreng.com].
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One Stop Systems, Inc.
P: (760) 745-9883
F: (760) 745-9824

Toll Free: (877) GET-CPCI

2235 Enterprise Street, suite 110
Escondido, CA 92029
www.onestopsystems.com

3U CompactPCI Express Dual Gigabit Ethernet Board

MAX Express™ CompactPCI Express Dual Gigabit Ethernet Board

The MAX Express dual Gigabit Ethernet board is a 3U 
CompactPCI Express (CPCIe) controller board featuring the 
Intel 82571EB Gigabit Ethernet controller. The Type 2 form 
factor board provides a PCI Express x4 connection to the back-
plane with two 1Gb/sec RJ-45 ports on the front panel. The 
ports allow Ethernet interfaces for 1000BASE-T, 100BASE-TX, 
and 10BASE-T. The MAX Express CPCIe dual Gigabit Ethernet 
board features hot swap functionality and offers a 3U or 6U 
faceplate option. 

The MAX Express Ethernet board is the first CompactPCI 
Express add-in board of its type for the industrial computing 
marketplace. The board can be installed in a type 1 or type 2 
slot and features a native PCIExpress (PCIe) x4-to-Ethernet 
controller, providing 10GBs/sec throughput without the neces-
sity of an external bridge, thus reducing latency and increasing 
throughput. The Intel® 82571EB controller offers two fully 
integrated Gigabit Ethernet media access control (MAC) and 
physical layer (PHY) ports. Additionally, the controller ensures 
less latency and a 10GBs/sec data throughput.  This board 
offers designers a huge step-up in designing and testing their 
own CompactPCI Express systems and components. One Stop 
Systems offers a full line of PCI Express and CompactPCI 
Express components and systems

One Stop Systems’ MAX Express™ Expansion Kits

MAX Expansion Kit 4000

The MAX Express host expansion kits from One Stop Sys-
tems provides easy expansion from any host PC’s PCI Express 
slot to a single PCI Express board or device or expansion 
system. The “MAX Expansion Kit 4000” pictured here consists 
of an upstream host interface board (HIB2), a PCI Express x4 
card that plugs into the host PC’s PCI Express slot, a PCIe x4 
cable in lengths from ½ meter to 7 meters long, and a down-
stream target interface board, and a 2-slot backplane with 
a x16 connector on the PCIe x4 link slot.  A PCIe x4, x8, or 
x16 card can then be operated from the second slot at the x4 
speeds of 10Gb/s. 

The “MAX Expansion Kit 4000” kit includes the upstream 
host board, cable and downstream expansion link board that 
plugs into the SHB slot of a PCI Express-based backplane. 
This allows the slots in the expansion backplane to operate at 
10Gb/s as if they were located on the host.  The “MAX Expan-
sion Kit 4000” kit includes the upstream host board, cable, and 
a downstream, stand-alone expansion link board that can be 
mounted into any chassis space and provides a x16 connector 
for a PCI Express add-in card.
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Get ready to flip that calendar page over to July. Summer is kicking into gear, with more daylight hours to read  
COTS Journal. Take a look at what we are scheduling for our July issue:

• �Ethernet in the Battlespace. Having been around for nearly 30 years and used just about everywhere, 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 systems. A blend of staff and contributed 
articles in this section updates readers on the latest embedded Ethernet solutions and system architectures.

• �Java in the Military. To leverage the software industry’s best tools and programming talent, the military is hot to migrate 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.

• �Graphics Boards in Simulation. By leveraging cutting-edge graphics chips developed for the demanding gaming market, military graphics subsystems are 
now able to offer complex video and graphics functionality in highly integrated board-level solutions. Simulation and training applications rank as most 
demanding by users of these advanced graphics technologies. Articles in this section examine the graphics solutions available in PMC, VME, cPCI and 
other form-factors.

• �VME SBCs. This year celebrating its 25th anniversary, VME has earned an enduring role as the most popular embedded computer form-factor for defense 
applications. Next-generation, fabric-based flavors of VME are coming together in the form of specs such as VITA 41, 42 and 46. This section updates 
readers on the progress of those implementations and displays a sampling of the current crop of VME SBC products.

Coming Next Month
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Jeff Child, Editor-in-Chief

Editorial
     COTS

Make Room for Discovery

Thinking decades into the future is something the U.S. 
Military puts a great deal of energy into—as well it should. 
Extensive planning for how future threats should be dealt 

with and how future technologies can be employed in those ef-
forts are part and parcel of the DoD’s mandate. Add to that the 
reality that long life cycles are the norm in military programs, 
and it’s clear that future thinking comes with the territory.

That sort of planning takes on a particular significance in 
large, transformal programs like the Army’s Future Combat 
Systems program, the Navy’s DD(X) program, the Air Force’s 
Transformational Satellite (TSAT) program and the Joint Tac-
tical Radio System (JTRS) program, for example. (As it so hap-
pens, we have updates on two of those programs in this issue 
of COTS Journal.) These programs and others like them are 
similar in that their plans involve new technologies or technol-
ogies used in ways never tried before. That’s all well and good. 
But concerns continue to mount as to whether those complex, 
future-looking projects are taking too rigorous of a pure “sys-
tems engineering” approach, and leaving out ample room for 
experimentation and discovery.

The schedules and roadmaps for these programs tend to 
jump fairly quickly into their design and development phase 
(quick being a relative term in the slow moving military realm). 
Using classic system engineering concepts, they’re following the 
three-step strategy of developing their requirements, designing 
to those requirements, testing to them and then, when you’ve 
met your requirements you’re done. Problem is that this ap-
proach can run afoul when you’re dealing with concepts of a 
future capability.

Taking FCS for example, the program calls for a rich set of 
battle command software to run over a heterogeneous, robust, 
mobile wireless network. In fact, FCS depends on that network. 
Design and development began on FCS before there was really 
any certainty that such a network was feasible. It’s not like de-
signing another jetfighter. Because of the system of systems na-
ture of FCS, you’ve got a very dynamic and almost unpredictable 
environment that the FCS systems need to play in. The restruc-
turing of the FCS program in 2003 helped matters a lot by add-
ing various scheduled experimentation phases—such as the field 
experiments Experiment 1.1 and JEFX06 that are happening this 
year. It will be interesting to see if those experiments are enough, 
or if more discovery will be needed.

For its part, the JTRS Program’s troubles were less about 
immature technology and more to do with dealing with the 

radically different business model entailed in development of a 
software defined radio platform. Early in the life of the JTRS 
program a repository of waveforms was established, where any-
one who needed a waveform because of a government contract 
could go in and get it for free. That idea didn’t fly, and to date, 
very little is available in the repository that developers can make 
use of. Companies had no incentive to share their waveform In-

tellectual Property (IP) with 
one another. And why should 
they, when they were given no 
compensation for giving away 
their IP—and no business 

model in place to provide that compensation?
That’s part of the reason why the JTRS program recently 

was pared back from 32 waveforms—many of which were key 
to interoperability with legacy radios—down to six: WNW, 
SRW, SINCGARS, EPLRS, MUOS and Link-16. Again, to me 
that’s another example of jumping straight into the engineer-
ing without a period of discovery to seek out all the potential 
issues involved.

Meanwhile, the Air Force’s Transformational Satellite 
Communications System (TSAT) attracted the skepticism of the 
Government Accountability Office (GAO) early in its life. One of 
the key enablers for the DoD’s vision of Network Centric Opera-
tions, TSAT is a satellite program using laser communications 
intersatellite links to create a high-data-rate backbone in space. 
A visual image from a UAV that would take several minutes to 
process with existing satellites, would take less than a second 
with TSAT. And the Warfighter receiving it could be mobile and 
using a relatively small receiver, anywhere in the world.

Before it even had a chance to accumulate any cost over-
runs, the GAO cited that the TSAT began its formal acquisition 
phase in 2004 with only one of seven critical technologies ma-
ture. Coming down hard on the program, the FY 2006 defense 
budget gave the Pentagon only about half of the $836 million it 
wanted for TSAT. The Congress directed the Air Force to focus 
on maturing the needed technology for the program.

If there’s a trend running through the hurdles and potential 
hurdles in all of these  large, future-looking programs, it’s the 
skipping over—or speeding too fast through—an all-important 
discovery phase. No one doubts the immense value these ad-
vanced programs will bring to our nation’s Warfighter. It’s fine 
to begin developing the Concept for an advanced military system 
based on immature technologies. But to begin engineering such 
systems based on those technologies seems to me a wasteful ex-
ercise. Perhaps a larger dose of scientific discovery mixed in with 
system engineering, will make a more appealing brew for the 
taxpayer to swallow.  
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MIL-COTS Family of V•I Chips

New and Available for Evaluation and Design-In

Vicor introduces the MIL-COTS family of V•I Chips. 
Ideal for 28 V airborne and ground vehicle applications, 
the PRM (Pre-Regulator Module) and the VTM (Voltage 
Transformation Module) chip set provides the full 
functionality of a DC-DC converter with breakthrough 
performance and flexibility in a rugged, miniature surface-
mount package.

 The PRM accepts a wide range input of 16 - 50 Vdc and 
provides a nominal 36 Vdc factorized bus voltage (Vf) 
controllable over 26 - 50 Vdc to regulate the VTM.

 The VTM puts isolated current multiplication and voltage 
division directly at the point of load and is available in twelve 
(12) voltage division ratios to supply up to 100 A or 120 W 
from 1 to 50 Vdc.

PRM—Pre-Regulator Module	
• Input: 16 - 50 Vdc   
• Output: 26 - 50 Vdc   
• Power: 120 W   
• 1.3 MHz switching frequency   
• -55ºC to 125ºC operation

MIL-COTS V•I Chip Evaluation Boards 

Evaluation Boards Are Now Available

The MIL-COTS V•I Chip Evaluation Boards have been 
designed to facilitate a simple method for testing the superior 
performance of V•I Chips in power density, efficiency, fast 
response and quiet, low-noise operation. Designated by 
specific model numbers and with application notes, these 
boards can be used to test and understand the exceptional 
flexibility of V•I Chips in a variety of COTS applications. 
Visit vicorpower.com/milvicboard to qualify for a free 
evaluation board.
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VTM—Voltage Transformation Module
• Isolated 1 - 50 Vdc output   
• Power: Up to 100 A or 120 W   
• 1 µs transient response   
• 3 MHz switching frequency   
• Efficiency: Up to 96.5%   
• -55ºC to 125ºC operation
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Our standard 
is to give you 

the best!
TALK TO US
800-735-6200

vicorpower com
Always COTS

VICOR offers complete COTS power solutions. It starts
with the widest range of high-density DC-DC converter
modules available. Military COTS filter modules are avail-
able to complement the converter modules, offering EMI
and transient compliance for both DC and AC systems.
You can choose from user-configurable DC-DC power
supplies based on converter modules — as well as 
module-based custom solutions. What’s more, experi-
enced applications engineers give you world-class 
technical support that stands behind you. And, all 
Vicor products are made in the USA.

TALK TO US, and you’ll find out how you can reap
the benefits of designing with Vicor high-density DC-DC
converters. Faster time to market, greater power
density and performance, and higher reliability.
Call 800-735-6200 or go to vicorpower.com/cj
for more information.
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