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t	Also available as a complete rugged system
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small MATTERS 
By John McHale, Group Editorial Director

www.smallformfactors.com

Additive manufacturing, better known as 3D printing, has made 
its way into the military embedded computing realm as sup-
pliers are using the technology to speed up their production 
and reduce development costs. They can save thousands of 
dollars by printing heat sinks, connectors, components, and 
even printed circuit boards. 3D printing can save tremendous 
amounts of time, but the defense industry is not known for 
being quick to change. The Department of Defense (DoD) is 
notorious for kicking tires on new technology for years before 
deploying it in mission-critical applications – and only after rig-
orous testing. However, with 3D printing they seem to be doing 
more than kicking the tires.

“Everybody is looking at it,” says Wayne Plucker, Industry 
Manager at Frost & Sullivan in San Antonio, Texas. “The Air Force  
is looking at it as a way to cost-effectively maintain parts for 
legacy aircraft fleets. The Navy is doing a lot of 3D printing, or 
additive manufacturing, largely in metal sorts of things such as 
replacing classic metal brackets. For example, if they need an 
unusual complex shape or something like that they will use a 3D 
printer to create a part, which only requires minimal machining.” 

Commercial off-the-shelf (COTS) embedded computing  
companies are already creating boards via 3D printing. “In 
the defense industry 3D vendors – like us – printing our own 
PWB [printed wire board] to prototype will save thousands of  
dollars per board type per project and potentially putting  
financial pressure on many of the smaller prototype PWB manu-
facturers,” says Doug Patterson, Vice President of Military and 
Aerospace Business at Aitech in Chatsworth, Calif. This is only 
one of the disruptive elements to the industry.

“We have [a 3D printer] and it’s been a true enabler for us,” 
says Eric Sivertson, Executive Vice President, ATD Business 
Unit, Kontron in Poway, Calif. “However, the technology has 
not gotten to a point where a sellable 3D printed product could 
be developed with it for the defense segment. We do use 3D 
printing in the COTS development process to save cost and get 
to market faster. 3D printing will happen faster on the commer-
cial side since it doesn’t have the same rigorous specifications 
to drive through and it has significant time to market pressures.” 

What about those rigorous specifications? 3D printing is 
wonderful, but how do you guarantee military specifications 
if 3D-printed parts are created on a ship at sea or in a P-8A 
aircraft and don’t go through the same steps as other military 
components are required to do? 

It depends on the application and the risk of the mission, 
Patterson says. “As unmanned robotic ships take a more active 
role in everyday life, the need for many of the parts standards 
are not needed since a human life is not in jeopardy – especially 
in space when a failed robotic ship just drifts away or burns up 
the in atmosphere, hurting no one. In manned systems, the 
maker of the replacement part takes on the responsibility (and 
public shame) if the failure leads to them.”

“For certification of parts it is really about the process,” Plucker 
says. “What they’ve done is certify the processes and certify 
people at a company who validate the process. If the process 
is followed the part will be conformal. In the military that is rea-
sonably easy to do. To their credit all the military services are 
doing a reasonably good job of figuring how they can validate 
a 3D part as a conformal part. This is pretty much the opposite 
of the FAA, who is being dragged kicking and screaming into 
3D printing. At the FAA there is an abundance of concern about 
safety being adversely affected by any new type of manufac-
turing process.”

Embedded computing companies are printing boards and 
 connectors, but what will stop the end user – whether it is 
the military or the auto industry – from printing out their own 
boards and chips and cutting out the middle man? 

“I doubt it will happen, unless complex processing, FPGA, and 
memory electronic components can be 3D printed in com-
mercially-viable production with nanometer line widths too,” 
Patterson says. “Then there’s the legal IP right issues that would 
need to be worked out of who owns what rights to manufacture 
proprietary replacement parts, etc.”

Despite some of the procedural hurdles, the DoD and the 
defense industry are embracing 3D printing, although at a 
slower pace than commercial markets. The defense market was 
“built around procedures and testing for mass production,” 
Sivertson says. “A product produced through the 3D printing 
process does not meet any set of standards. Each part pro-
duced is unique and not always considered an exact copy 
such as a mass produced part with guaranteed consistency 
throughout. It will require a DoD program or two to come in 
and develop a few standards to say 3D parts built this way are 
sufficient to military requirements and standards.” 

John McHale 
jmchale@opensystemsmedia.com

Defense electronics and 3D printing
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Last quarter, we discussed the role 
of transition carrier boards in saving 
stackable I/O from declining relevance. 
Stackable I/O board vendors themselves 
use Computer-On-Module (COM) form 
factors such as ETX to provide legacy 
PCI and ISA buses to the broad eco-
system of proven PC/104 I/O cards. Now 
there is a second wave of transition car-
riers poised to propel I/O into the future 
using legacy-free COM Express CPUs. 
This trend invigorates the debate over 
how to differentiate and optimize small 
form factors (SFFs) in the marketplace.

The recent advent of side-by-side 
expansion I/O sites on transition cards 
may well represent the largest break-
through in SFF embedded computing in 
20 years. A fresh outlook puts the I/O 
first, rather than the CPU first.

Old-school philosophy
To understand the way forward, let’s 
first examine the 20-year-old thinking 
present in the latest stackable bus 
architectures. First is the notion that all 
chipset interfaces need to be brought up 
the stack. If there are eight PCI Express 
lanes, eight USB ports, two SATA ports, 
and one PCI Express x16 interface, 
nearly all must be made available to 
stacking I/O expansion cards. Next is 
the idea that two of the four sides of the 
board should be filled up (consumed) 
with stacking connectors, even though 
space-consuming wide parallel buses 
are now being replaced by high-speed 
serial interconnects.

A large number of I/O ports then neces-
sitates a tall stack. In the corner case of 
a hot CPU card, a hot PCIe x16 graphics 
card, and a hot power supply card in 
the stack, the board-to-board Z-axis 
spacing needs to remain the same or 
even grow in order to get all the heat 
out of the stack. By starting with a CPU  

mindset, the size, weight, power, and 
cost (SWaP-C) of the solution starts 
going up, up, and away.

The new world order
At last, a breakthrough comes by con-
sidering the I/O first, instead of the CPU 
first. Last quarter’s column showed how 
choosing to preserve existing PC/104 
I/O cards leads to an elegant solution 
with a transition board that mechani-
cally adapts the ETX module’s PCI and 
ISA buses to the stackable formats.

What about brand new applications that 
don’t use legacy I/O? The same way of 
thinking applies, starting with the I/O 
itself. An abundance of tiny PCI Express 
Mini Cards (mini-PCIe cards) exist with 
laptop PC-type I/O onboard, and lately 
this standard is recruiting embedded 
I/O like A/D in the same form factor. 
Working backward toward the CPU, the 
next step is to create a baseboard or car-
rier board with multiple mini-PCIe sites 
(sockets) spaced horizontally, side-by-
side instead of stacked.

So that brings us to the final puzzle 
piece: Low-speed I/O. New off-the-
shelf I/O cards, as well as a framework 
for OEMs to develop their own custom 
I/O cards, are clearly needed. The ques-
tion remains: How does one hook slow 
I/O into a modern high-speed system? 
Forcing these onto PCI Express and 
USB leads to device-driver concerns and 
bridging complexity, which hampers  
determinism and increases power con-
sumption. Instead, slow I/O is very easy 
to interface to buses like I2C, SPI, and 
even classic UART serial ports, all of 
which suddenly find favor in this Internet 
of Things (IoT) era. Creating device 
drivers is much easier as well.

The SBC35-CC405-3815 board from 
WinSystems (see Figure 1) embodies 

this way of thinking. Leveraging high-
volume, cost-effective COM Express 
CPU modules plugged in below with a 
convenient heat spreader plate at the 
bottom, this transition board has plenty 
of room to route the high-speed I/O to 
side-by-side I/O sites rather than forcing 
a tall stack. This board employs mini-
PCIe and m-SATA sockets and creates 
a simple low-speed expansion inter-
face, called IO60, for a low-speed mez-
zanine I/O card. The IO60 interface is 
intended for right-size bandwidth imple-
mentations for a broad set of typical 
embedded I/O. 

The design goal and mindset have 
everything to do with optimizing and 
differentiating SFF embedded systems. 
Very different implementations derive 
from whether the CPU or the I/O is pri-
oritized first. Transition boards leverage 
mainstream, cost-effective COM Express 
CPUs and spoke out a fair amount of the 
I/O directly to connectors to keep the 
system height (stack size) reasonable.

Small Form Factor 
Special Interest Group 

408-480-7900  
 info@sff-sig.org

Transition boards become the future of I/O stacks

Small Form Factor
    SIG 

By Alexander Lochinger, SFF-SIG President

www.sff-sig.org

Figure 1 |  WinSystems’ SBC35-
CC405-3815 greatly reduces stack 
height.
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can serve all applications with appro-
priate solutions. Tradeoffs are  abundant, 
and it is not even the industry that de- 
fines an architecture’s applicability; rather,  
that decision is made by the appli cation 
and level of detail an OEM has time  
to consider. 

Full-up systems have become more 
complex in functionality. In the past, 
the OEMs responsible for these sys-
tems often worked at the board level 
and developed their own systems 
according to the requirements of the 
end customer. Often these OEMs would 

also be involved in board-level design 
and manufacturing. As these systems 
began to add more functionality, how-
ever, the supporting infrastructure also 
had to expand. This situation ultimately 
diverted OEMs from their core compe-
tencies. Today we see multi-tier levels 
of OEMs creating various degrees of  
subsystems with often very specialized 
functionalities. The ability to quickly 
provide these embedded subsystems 
requires an architecture with quick 
expandability, ease of design, and com-
pactness. To fulfill these requirements, 
OEMs turned to architectures that were 

The embedded marketplace has seen 
many gyrations over the last 20 years. 
The ever-changing roles and scopes 
of original equipment manufacturers 
(OEMs) have created a diverse level 
of requirements. These shifts place 
increasing pressure on standards groups 
to develop and market ever-evolving 
and pioneering technologies that 
serve not only short-term needs but, 
in many cases, long-term viability and 
upgradability.

As anyone in this business knows, there 
is no single embedded architecture that 

For more information: www.ces.ch

Headquartered in Geneva, Switzerland, CES - Creative Electronic Systems SA has been 
designing and manufacturing complex high-performance avionic, defense and communica-
tion boards, subsystems and complete systems for thirty years (such as ground and flight 
test computers, ground station subsystems, radar subsystems, mission computers, DAL A 
certified computers, video platforms, as well as test and support equipment). CES is 
involved in the most advanced aerospace and defense programs throughout Europe and 
the US, and delivers innovative solutions worldwide.

VIP-7412
The latest small form-factor (VITA 74) solution
from CES features a TI DaVinci™ video processor
providing multiple HD/SD streams of H.264,
VC1, MPEG-4 Video, JPEG/MJPEG compression /
decompression and multiple I/Os in a small
rurugged conduction-cooled format.

SAFE TECHNICAL SOLUTIONS
from CESSAFE TECHNICAL SOLUTIONS
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Standard and custom peripheral cards:  
A hallmark of the PC/104 architecture

PC/104 
     Consortium 

By Dr. Paul Haris, PC/104 Consortium Chairman and President
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standardized with diverse product offerings and supplier options to mitigate the risks 
associated with single-point sources.  

Since its introduction more than 22 years ago, the PC/104 architecture has thrived and 
evolved in this changing embedded marketplace. The standardized stackable nature 
of the PC/104 buses (stackable ISA, PCI, and PCIe to Gen 3) enables OEMs to obtain 
peripherals from various suppliers, plug them together, and create systems to meet 
nearly anyone’s needs. The key to PC/104’s success has been the diversity of suppliers 
of standard and specialized peripheral cards to create functionalities critical to every 
industry, whether it be defense, security, aerospace, transportation, industrial, com-
munications, or medical. 

By taking a quick survey of the PC/104 Consortium’s website and its product 
 selection guide or doing a search on the web one finds functionalities as diverse as 
RS232/485/422, opto isolation, CAN, LIN, USB 2.0/3.0, high and low speed analog 
and digital I/O, standard and state-of-the art FPGAs, cellular modem, low and extreme 
resolution GPS, cFast, ExpressCard, SSD, RF MIMO transceiver, and standard/ 
synchronous/avionic/and isolated PWR. Diverse peripheral cards can also include 
SATA, mSATA, WiMAX, WLAN, copper and fiber Ethernet, managed/unmanaged LAN 
Switches, routers, IEEE 1394B/IEEE 1394A, Syncro Resolver, CameraLink, frame and 
audio grabber, MPEG/H264 Video CODEC, MIL-1553, and ARINC. Moreover, that 
list doesn’t even mention processor cards using all types of x86, ARM, and PowerPC 
architectures from the very low power to quad cores and more. 

We haven’t even discussed yet all of the custom peripheral cards that have been  created 
in order to meet an OEM’s unique requirements and protect its IP. The simplicity yet 
 versatility of the PC/104 stackable architecture allows these final building blocks to be 
created, implemented, and integrated quickly and cost-effectively, thereby reducing 
time to market and overall lifetime product costs. Many industries benefit from the 
diversity of the PC/104 ecosystem, which offers a variety of embedded solutions from 
the general to the highly specialized and everything in between (see Figure 1).

For more information visit the PC/104 Consortium website at www.pc104.org.
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Figure 1 | The standardized, stackable nature of the PC/104 architecture lends itself 
to diverse types of peripheral cards, which can be used for such diverse applications 
as defense and security or communications and industry.
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The military and defense community struggles with the issue of obsolescence as it works 

to accept new designs for COTS products. This environment requires suppliers, especially 

smaller ones, to innovate or die. But the outlook is not bleak for companies that are able 

to produce products with high value to the defense market. In an era of declining budgets, 

service-life extension of systems is critical to maintaining the operational availability of every 

ship and aircraft.

Designing for forward and 
backward compatibility is key to 
managing obsolescence
By Michael Carter

When a component or technology is 
forecast to go out of manufacture, 
technology suppliers typically provide 
ample notice to users relative to the 
date the item will no longer be available. 
Company management must be made 
aware of these situations and develop a 
plan to mitigate such an event. Product 
plans and development schedules must 
take into account the design-cycle time 
and the date that the item will no longer 
be available.

If there are no direct replacements for a 
particular item, the solution is to design 
out the obsolete item. In this case, users 
must be notified of the situation and 
given the opportunity to purchase the 
old design prior to the product’s end 
of life (EOL). Users need a specific date 
past which the old design will no longer 
be available along with a schedule for 
when redesigned prototypes will be 
available for testing and general pro-
duction release. Every user will require a 

different solution; few will simply accept 
a redesign with open arms.

Such is the nature of commercial off-the-
shelf (COTS) technology. To mitigate user 
problems, the goal of a supplier should 
include designing a new product that 
is forward- and  backward-compatible 
in performance, has the same physical 
size as the previous iteration, and con-
tains the same connector interfaces as 
the design that is becoming obsolete. 

SBCs: Custom peripheral cards 

SBCs Custom peripheral cards

Managing obsolete electronics is a challenge faced by every defense platform from Navy destroyers to Army tanks to Air Force combat 
aircraft. Pictured is the guided-missile destroyer USS Stockdale (DDG 106) steaming through the Pacific Ocean. DoD photo by U.S. Navy.
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release can be improved by implementing “Figure of Merit” and “Dynamic Cycle 
Time” reduction techniques during the  engineering phase.

Although not an approach to be taken without adequate customer notification, one 
way COTS suppliers can manage obsolescence is by forcing new technology adop-
tion. Even with advance notice and information, many users do not plan for the loss 
of supply of products affected by obsolescence. 

However, not all, if any, of these design 
goals may be achievable when address - 
ing obsolescence.

To replace the notion of “obsolescence,” 
a set of systematic evaluation, design, 
and review processes must be generated  
and implemented. Design standards 
and practices should be continuously 
evolving, with the goal of meeting per-
formance requirements, providing a long  
product life cycle, reducing design-cycle 
time, and improving manufacturability 
and testability.

Stringent design and development 
procedures
The use of robust design processes is 
well-suited to meet these objectives. 
Product design and development pro-
cedures and processes are complex and 
must establish design requirements for, 
or to meet, the following: 

 ❚ Market requirements
 ❚ Performance specifications
 ❚ Design-process documentation and 

control
 ❚ Regulatory requirements
 ❚ Thermal performance 
 ❚ Environmental performance and 

qualification
 ❚ Hardware and software qualification
 ❚ Design reviews
 ❚ Material and manufacturing cost 
 ❚ Mechanical design, including 

geometric dimensioning and 
tolerances

 ❚ Tooling 
 ❚ Design for mechanical assembly
 ❚ Printed circuit board design and 

review criteria
 ❚ Component selection and analysis
 ❚ Component footprints, orientation, 

and placement
 ❚ Printed circuit board assembly 

manufacturability
 ❚ Printed circuit board assembly 

design for test
 ❚ Systems test
 ❚ Packaging

Company management has responsi-
bility to manage the cost, schedule, and 
performance requirements of all design 
efforts. The development and manage-
ment of budgets, activity  schedules, 
and design verification is mandatory for 
successful design processes. Design-
cycle time can be reduced and on time 

“To mitigate user problems, the goal of a supplier 

should include designing a new product that is forward- and 

backward-compatible in performance, has the same  

physical size as the previous iteration, and contains the same 

connector interfaces as the design that is becoming obsolete.”

 PC/104 and Small Form Factors  |  Fall 2014   y   9

http://www.mil-1553.com


Examples of users’ responses who are unhappy about potential or upcoming loss of 
product supply can include:

“No, we won’t allow it.” “Buy all the items going end of life and stock them at your 
expense for us.” Sometimes it’s “Buy all the items going end of life, build completed 
boards and systems, and stock them for us at your expense.” Or perhaps “Buy the 
quantity of items going end of life we need for our program and stock them at your 
expense for us.” Some have heard “Buy the quantity of items going end of life we 
need for our program, build boards and systems and stock them at your expense for 
us,” Or the ever-popular “Why can’t you control the supplier?”

Obviously, these responses are from users who have not planned for the loss of supply. 
COTS product and system suppliers are faced with the obsolescence dilemma every 
day. Beyond advance notice and specific dates of availability, methods used to miti-
gate negative impacts include the purchase of the technology going EOL based on 
historical usage, forecast demand, and customer input. 

Unfortunately, real-world experience shows that many users are unable or unwilling to 
provide a forecast for future demand. In addition, few are willing to buy components 
and associated products that have items going EOL. 

Nonetheless, suppliers who make new design prototypes available for test and evalua-
tion by users at specified dates will give the users the opportunity to integrate the new 
design into their products and systems. The time required to evaluate the new design 
is dependent on the magnitude of design and configuration changes. 

Those who work with suppliers on obsolescence issues will be ahead of the curve, 
while those who do not will see a negative impact. Ultimately, when supply is gone, it 
is gone for good and users will be forced to adopt the new technology.

New designs cost money. Who pays for the new design? The COTS supplier does 
in most cases. The decision to start a new design to replace obsolete technology is 
one of economics. If development costs are not supported by an adequate return on 
investment (ROI) a supplier may decide to discontinue the product or system entirely. 

Consider the following example: A major FPGA supplier announces the EOL of an 
aging FPGA that is used by a COTS supplier. The COTS supplier’s engineering depart-
ment develops a plan, including cost, schedule, and performance elements to replace 
the FPGA. The cost of the design is determined to be $2 million. 

The COTS supplier’s sales and marketing departments determine the total demand 
for the product to be $2 million the first year after the new product is released, $3 mil-
lion in the second year, and $4 million in year three. Sales in year four are forecast to 
be $3 million, with sales in decline in the years thereafter. 

The operations department of the COTS supplier determines the total cost of goods 
sold of the product to be 80 percent of the sales price (see Table 1). In this example, 
the ROI is over three years. Because of the unacceptable ROI, executive management 
should not approve the design. 

Development costs must be supported 
by an appropriate ROI and are amor-
tized as part of cost of goods sold. If the 
ROI of a part development is two years 
or less, designing out obsolescence has 
a chance. 

COTS obsolescence is increasingly 
migrating to the adoption of platform  
architecture but not necessarily in 
legacy configurations. As older systems 
are not supported, or even available, 
military program executive officers 
and contracting officers are looking to 
COTS technology for systems emula-
tion through hardware and software. 
Recently, legacy-system emulation and 
data translation is being driven to be a 
complete software simulation running 
on new generation servers.

Obsolescence in COTS technology is 
not slowing down; it is speeding up. 
COTS suppliers in the mainstream can 
be proactive in addressing its impact 
while supporting both users and the 
military and defense industry.      

Michael Carter 
is the CEO of 
IXI (formerly 
Sabtech). 
He is an industry 
veteran with more 
than 30 years of 
technology and 

product-development experience. 
He has developed systems and 
technology employed in early 
warning, fire control, navigation, 
embedded computing, servers, data 
I/O, communications, and power 
control. Readers may reach him 
at michaelcarter@ixitech.com.

IXI (formerly Sabtech)  
714-692-3800  

www.sabtech.com

Sales Cost of Goods Profit Cumulative Profit ROI

Year 1  $2,000,000  $1,600,000  $400,000  $400,000 20%

Year 2  $3,000,000  $2,400,000  $600,000  $1,000,000 50%

Year 3  $4,000,000  $3,200,000  $800,000  $1,800,000 90%

Year 4  $4,000,000  $3,200,000  $800,000  $2,600,000 130%

NRE Cost:  $2,000,000  

Figure 1  |  Example ROI of an aging FPGA.

SBCs: Custom peripheral cards 
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PC/104 Remains The Rugged Small 
Form Factor Of Choice
Q&A with J.C. Ramirez, Product Marketing Manager

Q:  What Differentiates PC/104 as a Small Form Factor for Embedded Systems? 

A: The PC/104 form factor’s suitability for rugged and extreme military and industrial system 
design is well established. This platform is designed for a wide range of applications outside the realm 
of commercial, room temperature environments where less rugged, lesser quality form factors can 
survive. Typical PC/104 applications include intelligent computing for military command, control and 

communication and also newer applications like hyperspectral imaging which requires the high-performance of Intel Core i7 
CPUs, Gen2 PCIe/104 and SATA 6 Gbps. PC/104 also offers the necessary ruggedness to extend hyperspectral imaging to 
applications like leak detection in extreme environments or on-board military and commercial avionics for surveillance or 
agriculture harvest monitoring use. 

Q: What is The Outlook for PC/104?

A: Design wins for PC/104 continues to grow. The latest PCIe/104 offerings from a number of vendors including ADL 
Embedded Solutions tout the latest Intel Core i7 and Atom E3800 processors, which allows PC/104 to stay on the cutting edge 
of military and industrial embedded designs. The growth in spending for military UAS of all types (space, air, ground, water 
(surface & subsurface)) has been a particularly strong driver for PC/104 demand. Strong interest in commercial UAS applications 
for agriculture and civil defense are only adding fuel to recent growth for PC/104.

Low-power E3800 offerings are finding footholds in applications ranging from small drones and wearable-computing to portable 
medical devices and many other mobile/portable applications. In addition, a robust ecosystem of PC/104 peripheral companies 
are extending their product lines into cutting-edge applications such as GPGPU, FPGA, Cameralink, 10 Gbps Ethernet and many 
others. The strength of PC/104 is deep and broad and will continue to be so for many years to come.

ADL Embedded Solutions   |   www.adl-usa.com

ADVERTORIAL EXECUTIVE SPEAKOUT

OpenSystems Media works with industry leaders to develop 
and publish content that educates our readers. 

Check out our white papers.
http://whitepapers.opensystemsmedia.com/

Electronic Design:  
To outsource, or not to outsource?
By Datasound Laboratories 

Entrusting an external company to undertake a cost- and 
time-critical electronic design project for the first time 
leaves many an Engineering Manager lying awake at night. 
Through fear of failure many will decide to undertake a 
project that lies outside their internal team’s expertise in 
house through fear of relinquishing control is a dangerous 
move as competitors release product into the market  
whilst you’re still painfully navigating that learning curve.

http://embedded-computing.com/white-papers/white-paper-electronic-design-outsource-not-outsource/

http://www.adl-usa.com
http://whitepapers.opensystemsmedia.com/
http://embedded-computing.com/white-papers/white-paper-electronic-design-outsource-not-outsource/


Forty years since its release, MIL-STD-1553 is evolving from traditional Integrated Circuits 

(ICs) to Intellectual Property (IP) cores integrated with Field Programmable Gate Arrays 

(FPGAs). The advantages of IP core implementation include cost reduction, the ability to 

upgrade and adapt a design over time, a smaller size footprint, and improved sourcing. 

Designers choosing IP cores must consider validation testing, code size, FPGA support, 

and compatibility with legacy software. 

MIL-STD-1553  
IP cores challenge 
traditional IC 
implementation
By Marc Foster

MIL-STD-1553 overview
MIL-STD-1553, introduced in 1973, is a 
dual-redundant serial bus widely used 
in avionics and space applications. 
Originally used in the F-16, 1553 con-
nects a Bus Controller (BC) to as many 
as 31 Remote Terminal (RT) devices at a 
1 Mbps data rate.

Those early 1553 designs were quite 
complicated: BC and RT units connected 
to the processor’s bus using trans-
formers, while transceivers converted the 
analog signals to and from digital signals. 
A digital controller converted the digital 
signals to and from Manchester code, 

managing the entire process of receiving 
and transmitting data in accordance with 
the 1553 specifications.

Approximately 15 years later, the first  
gate-array Application-Specific Integrated  
Circuits (ASICs) were produced, offering 
a single chip that could handle the entire 
digital portion of the 1553 board. About 
the same time, the analog transceiver 
was condensed from discrete devices 
into a single module. Next, several 
companies created hybrid circuits inte-
grating the required digital and analog 
parts into a single IC. Once introduced, 
these single mixed-signal ICs dominated 

the market as the solution for 1553 
communications.

Fast-forward to today: The latest 
emerging technology in MIL-STD-1553 
is the IP core. The 1553 IP cores inte-
grate with other user logic into an FPGA, 
offering designers numerous advan-
tages over traditional 1553 ICs.

Benefits of IP cores
Lower cost
Embedding 1553 functionality into an 
FPGA with other design requirements  
yields significant cost savings. In addition 
to the cost of the FPGA, the incremental 

COMs and SOMs   Interface design/expansion

MIL-STD-1553 is widely used in military and avionics applications. Photo provided by Sealevel Systems.
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Less board space
The IP core typically consumes between 2 and 15 percent of a common FPGA, often 
enabling it to be integrated into an FPGA already handling other functionality in a 
particular design. In this case, only an additional small analog receiver is required to 
implement 1553, reducing the size required for the PCB. Computer-on-module (COM) 
designs offer an attractive architecture for implementing 1553 in an FPGA. Figure 1 
shows a COM Express system with custom carrier board and COM module installed.

Easy evaluation before committing 
Free IP core evaluations can be quickly supplied by IP vendors upon request and all 
functionality can be evaluated and simulated before a single trace is routed for the 
PCB. These samples may include a limited version of the core, allowing 95 percent of 

price per 1553 node is only the cost of 
the analog transceiver and the IP core 
use-license. Since there are many sup-
pliers for analog transceivers, pricing is 
competitive, and this architecture can 
deliver more than 50 percent cost reduc-
tion in 1553 node price for moderate 
quantities. 

Ability to upgrade
Once a 1553 IC is soldered to a board 
the device’s functionality cannot be 
changed. Since FPGAs can be repro-
grammed, the 1553 functionality can be 
enhanced, modified, or even replaced 
by a new IP core if required. This archi-
tecture also allows for various bus device 
configurations – such as one, two, or 
more channels, or even different inter-
face types such as WB-194 or H009 – 
without any change in FPGA technology 
or PCB hardware. FPGAs make upgrades 
simple as they can be reprogrammed 
in the field – even via the 1553 bus in  
some cases.

Figure 1 | COM Express system with a custom carrier board and COM module.
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the functions contained in the full core. The designer can check simulations, integrate 
the limited IP core, and test the behavior in the lab, which will reduce risks, costs, and 
design time.

Future-proof designs
IP cores are not FPGA specific and the core can be moved to a different FPGA part 
if the first FPGA part becomes obsolete. This compatibility enables users to easily 
update their board and FPGA device while maintaining the proven functionality.

Eliminates single source
Each 1553 IC has a unique interface and functionality, making it nearly impossible to 
easily change vendors for the parts since it would require a hardware and software 
redesign. Having a sole source raises price, availability, and obsolescence concerns. 
An IP core implementation eliminates these problems. Once the IP core is licensed 
to a customer, the supply chain is simplified. The customer integrates the IP core in 

the form of EDIF netlist into the FPGA 
and procures the FPGA from a variety 
of distribution sources themselves,  
eliminating the dependence on the 
1553 IC vendor.

Important considerations in choosing 
IP cores
MIL-STD-1553 IP cores are available 
from several companies and, as you 
might expect, performance and quality 
can vary.  To choose the best solution for 
their particular application, designers 
should compare key attributes of 1553 
IP cores.

The first would be 1553 validation 
testing. Full 1553 validation testing is 
required to certify proper IP core com-
pliance to MIL-STD-1553 electrical and 
software requirements. Choosing an IP 
core that has been approved through 
third-party testing will prevent surprises 
and delays later in the project. Another 
piece to consider is that of small code 
size. As discussed before, one of the 
advantages of IP cores over ICs is the 
fact that IP cores can reside within an 
FPGA that performs other functions as 
well. To allow room for this additional 
functionality while keeping FPGA cost 
reasonable, the IP core should require 
minimum FPGA resources.

Support for a range of FPGA vendors 
and families 
Another consideration for designers is 
that IP cores should fit any FPGA vendor 
and family. FPGA families range from 
general purpose to devices with specific 
characteristics such as radiation resis-
tance, low power, non-volatile, and high 
memory volume. Designers can select 
the appropriate FPGA for their appli-
cation and IP vendors should be able 
to supply the appropriate netlists for 
the parts. The VHDL source code from 
which the netlist is produced should be 
vendor independent in code style to 
support all FPGA families.

Multiple clock domains may cause 
overhead in FPGA design, or in some 
cases bad data read/write cycles. It 
is important, therefore, that the IP 
core support a clock frequency that is 
already available on the target board, 
such as PCI Express (125 MHz) or PCI 
(33/66 MHz).

COMs and SOMs:  Interface design/expansion
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All IP cores available from Sealevel work 
with any FPGA, clock frequency, and 
1553 transceiver. Each IP core is third-
party tested and offers software com-
patibility with existing ICs.      

Marc Foster, 
Director of 
Strategic and 
Government 
Sales at 
Sealevel Systems, 
Inc., has more 
than 12 years of 

experience designing solutions for 
military applications. Marc graduated 
from Clemson University in 1997. 
Before joining Sealevel’s team in 
2001, Marc worked in business 
development for Synnex Corporation 
where he developed solutions 
for communications platforms. 
Readers may reach him at  
marcf@sealevel.com.

Sealevel Systems  
864-843-4343  

www.sealevel.com

One last consideration is compatibility with legacy software. Software integration is 
a critical consideration for applications migrating from an IC-based design to an IP 
core. In many cases, designers will not want to make changes to their existing, working 
software environment. IP cores should be software compatible with legacy 1553 ICs, 
allowing the designer to replace an existing 1553 IC with an FPGA-based IP core with 
minimal risk. 

IP cores specifically for military, avionics
IP cores offer many advantages over traditional 1553 ICs including lower cost, reduced 
size, easy ability to update, improved availability, and lifecycle control. Combining the 
benefits of FPGAs and IP cores provides a small-size, robust, reliable, and future-proof 
solution for MIL-STD-1553 interface, perfect for custom board implementations.

Sealevel Systems, Inc. has partnered with Sital Technology to supply MIL-STD-1553 IP 
core products engineered for military, aerospace, and avionics applications. Users can 
choose between various available configurations and interfaces. From the small 1553 
Front-End, designed for simple applications where no CPU is controlling the system, 
to the most complex implementations, where a local bus is used by the CPU or where 
PCIe or PCI bus is used. 

We’ve never 
discontinued a 
product in 30 years 

Embedded 
systems that are 
built to  endure

Unique embedded 
solutions add value 
for our customers

Support every step 
of the way with 
open source visionOPEN

RUGGED

LONG LIFE

ORIG
IN
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DESIGN YOUR SOLUTION TODAY
CALL 480-837-5200

TS-4900 High Performance Computer Module

Gigabit Ethernet

WiFi and Bluetooth

Supports Linux & QNX

2GB Flash and microSD

Up to 2GB DDR3 RAM

Up to 1GHz Quad Core ARM CPU

SATA II and PCI-Express

DIO, CAN, COM, I2C, I2S

Industrial Temperature (-40 to 85 °C)

Qty 100

starts at
Pricing

Qty 1
134$

99$

Android & Windows Coming Soon TS-TPC-8390 touch
panel computer

available

TS-8150 PC/104
development 

board available
Qty 100starts at

Pricing

Qty 1
199$ 165$

Fastboot Debian Linux

CAN, DIO, PC/104

2x Ethernet, 2x USB

2GB eMMC Flash

1x microSD, 1x SD Socket

Up to 1GHz ARM9 w/ 512MB RAM

TS-7250-V2 Single Board Computer

Low power and sleep mode

“The latest emerging technology in MIL-STD-1553 is the 

Intellectual Property (IP) core. The 1553 IP cores integrate with 

other user logic into an FPGA, offering designers numerous 

advantages over traditional 1553 Integrated Circuits (ICs).”
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The Haswell architecture was introduced in 2013 as the 
 successor to the Ivy Bridge microarchitecture. Built on Intel’s 
22 nanometer (nm) process, the devices greatly increase per-
formance over previous products and have become the driver 
behind intensive graphics processing applications such as 
gaming and simulation, and also fuel military signals intelli-
gence systems. The Atom processor E3800 product family is 
also based on 22 nm with 3D Tri-Gate transistors, which help 
enable thermal efficiency, according to Intel’s website. Built 
on the Silvermont microarchitecture, the processors provide 
significant power savings in extended thermal conditions for a 
range of embedded applications.

Bay Trail
“The Bay Trail E3800 is a low power device with mid-scale per-
formance that can handle Gigabit Ethernet,” says Ken Grob, 
Director of Embedded Technology for Elma. It is good for 
image processing and any program with low-power require-
ments. With the Haswell Core i7 you typically have to manage 
27 to 35 W, but with Bay Trial you only have to manage 12 to 
18 W.

What is nice about Bay Trial “is that it is capable enough 
 performance-wise to be considered where Atom devices 
could not before,” Grob continues. “Mission computers with 
Bay Trail are acceptable solutions – especially when we are chal-
lenged with power where things have to be passively cooled.” 
Both chips are used on small form factor designs such as 
COM Express and PC/104, he adds.   

“Which chip is chosen depends on the power and performance 
requirements,” he continues. “If it is a mobile solution for the 
battlefield or anywhere a battery is driving the power it will be 
a Bay Trail selection as it makes more sense.” Outside of the 
military applications you would see SFF products using Bay Trail 
in industrial inspection applications and in security camera 
interfaces, he adds.

For other high-performance applications Elma offers the Core 
i7-based S50G-1 Vehicle Mission System. It is a COM Express 
form factor with XMC and miniPCIe expansion. The device is 
conduction cooled and has two solid-state drives built into it, 
Grob says. (See Figure 1.)

Engineers across markets such as military, aerospace, medical, automotive, etc., are 

leveraging the performance and power management benefits of Intel’s 4th generation Core 

processors (Haswell) and Atom E3800 processor product family SoCs (Bay Trail) for their 

small form factor (SFF) embedded computing designs. The Core’s i7 high-performance 

attributes are enabling unprecedented performance capability for intensive signal processing 

functions in radar and medical imaging, while the E3800 family is popular in wearable 

applications due to its ability to marry performance with significant power savings.

Intel processors – 
Haswell and 
Bay Trail – offer 
multiple benefits 
for SFF designs
By John McHale, Group Editorial Director

PROCESSOR ARCHITECTURE x86
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“The latest Intel x86 processors, such as the 4th gen Intel 
Core i7, bring advanced graphics, memory, high-speed I/O, 
and multi-core processing capabilities unseen before in 
em bedded small form factors in terms of performance-per-
watt,” says Mike Southworth, Product Marketing Manager 
at Curtiss-Wright Defense Solutions. “Military and aerospace 
customers are keen to leverage this processor’s large memory 
architecture, built-in Advanced Vector Extensions (AVX) signal 
processor, dual/quad-core CPUs, Gen 3 PCI Express bus, 
DisplayPort and USB 3.0 interfaces for demanding command-
and-control, image processing, and surveillance require-
ments. The quad-core, 4th gen Core i7 processor has enabled  
Curtiss-Wright’s DuraCOR 80-41 mission computer system 
to deliver much higher computational performance, more 
powerful graphics, unmatched I/O, modular expansion, and 
greater data storage flexibility compared to its predecessor, 
the DuraCOR 80-40, while reducing overall size and weight by 
25 percent.” (See Figure 2.)

In future iterations of the Intel products “our traditional  
experience with next-generation Intel designs leads us to 
expect to see a roughly 2x performance increase on graphics, 
a 10 percent bump up in processor core performance, more 
high-speed I/O, and a lower MIPS-per-watt performance per 
core,” he continues.

“Curtiss-Wright does not currently offer a Bay Trail or similar 
Atom-based system, but these architectures should conceiv-
ably serve power-sensitive users very well for general-purpose 
processing requirements,” Southworth says. “Neither provides 
the PCI Express Graphics Bus (PEG) nor the large memory 
architecture offered by the Core i7 models, however, which 
may be a factor in deciding between the models. Higher per-
formance requirements will sway users to the Intel Core family, 
whereas lower power consumption requirements will drive 
users to Atom.”

Engineers at Connect Tech leverage the Intel chips in their 
CCG010 COM Express Type 10 Mini Carrier Board in appli-
cations such as unmanned systems, avionics, military ground 
vehicles, and digital mapping. The CCG010 is the smallest of 
the Connect Tech CCGxxx line of COM Express Carrier Boards. 

The device features rugged, locking connectors and supports 
extended temperature ranges of -40 °C to +85 °C. It has two 
mini PCIe, mSATA, SATA, two GbE, six USB, LVDS, DisplayPort/
HDMI/DVI/VGA, HD audio, and two RS-232/422/485. The 
device has one LVDS interface (18-bit, three data pairs), two 
Gigabit (10/100/1000) Ethernet ports, one from COM Express, 

Figure 1 |  Elma’s Core i7-based S50G-1 Vehicle Mission 
System uses the COM Express form factor Core i7.

Figure 2 | The DuraCOR 80-41 mission computer system 
from Curtiss-Wright Defense Solutions uses the 4th gen 
Core i7 processor.

“The Intel Core’s i7 high-performance 

attributes are enabling performance capability 

for intensive signal processing functions  

in radar and medical imaging, while the E3800 

family is popular in wearable applications  

due to its ability to marry performance with 

significant power savings.”
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and one from the onboard Intel 825741 PHY/controller. (See 
Figure 3.)

Thermal management attributes 
The faster speeds of modern processors enable wonderful 
capabilities, but also generate excessive amounts of heat, 
which is critical in any application, but especially in the harsh 
environments and small space prevalent in military electronics 
applications. Intel’s devices have some built-in characteristics 
that help mitigate high thermals. 

“The shrinking of physical dies and the use of Intel Speed 
Stepping technologies enable the Intel Core processors to 
deliver impressive MIPS-per-watt performance and protect 
against thermal overload,” Southworth explains. “Innovative 
thermal management designs at the subsystem level have 
enabled Curtiss-Wright to reliably integrate Intel Core pro-
cessors across extended temperature ranges using passive 
cooling methods.”

“When you put a lot of stuff in a small space it is hard to get 
the heat out,” says Eric Sivertson, Executive Vice President of 
the ATD Business Unit, Kontron. “We also need to deal with 
how to get heat out without air or fans. Conduction cooling 
in a rugged environment is a real challenge, as electronics 
get smaller. Wearables also represent a thermal management 
challenge. They require good conduction cooling rather than 
liquid cooling. It needs to be fanless to prevent the insides from 

being exposed to dust and environmental conditions while 
 performing ever-greater tasks. This is also putting a real strain 
on power technologies like rechargeable batteries.

“One trend that will enable more efficient management 
of SWaP is the use of 3D transistors,” Sivertson continues. 
“Working with companies such as Intel as they go to a 14-nano-
meter silicon process with 3D transistors enables an increase 
in processor speed at lower power – all critical to meeting the 
SWaP challenge.”

Kontron’s COM Express Computer-on-Module (COM) features 
the Intel Atom E3845 processor with up to quad core 1.91 GHz 
performance, featuring high performance density and low 
power consumption in a small footprint, low profile design. 

Obsolescence and Intel processors
The Intel roadmap process also makes it easy for SFF designers 
to keep up with changes and updates to the processor families.

Obsolescence is “only going to get worse because commercial 
parts – such as processors from Intel – are driving the perfor-
mance curve with new introduction life cycles now on the order 
of only six to eight months,” Sivertson says. “For the military the 
best they can hope for leveraging many commercially-targeted 
devices is 24-36 months peak market window. At Kontron we 
use long-term supply agreements as part of many contracts 
with our customers,” ensuring beyond the normal part life cycle 
by figuring out the quantities necessary for long-term support 
well past the manufacturer’s expected end-of-life (EOL) date 
and offer this as a service to our customers, he continues. 

“You need to maintain a good relationship with the commer-
cial part supplier,” Sivertson says. “A good example is the one 
we have with Intel. As one of their premier partners, we have 
great insight to their roadmap. Knowing which products are 
best targeted to the defense customer needs and when their 
products are going [EOL] enables clear visibility and reduces 
risk to the main supply chain. This is a huge benefit to working 
with a COTS vendor such as ourselves.”   

Figure 3 | The CCG010 COM Express Type 10 Mini Carrier 
Board from Connect Tech can be designed with either the 
Core i7 or the E3800 processor.

PROCESSOR ARCHITECTURE: x86
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Enabling safety certification in 
ARM-based systems
Presented by AdaCore, DDC-I 

Processor technology from ARM has become 
a game changer for multiple industries, delivering  
high-performance-per-watt processing and high 
levels of integration to enable system on a chip (SoC) 
capability in a low-power device. This combination has 
been ideal for small form factor systems in avionics, 
automotive, and medical applications. Now embedded 
designers in these markets are looking at ways to 
take advantage of ARM technology to enable safety 
certification via standards such as FAA DO-178C for 
avionics systems and MISRA for automotive systems. 
This webcast of industry experts will look at how  
ARM-based solutions can not only reduce power 
but easily utilize the integrated peripherals in safety 
certification solutions across different industries. 

http://ecast.opensystemsmedia.com/497


NEW PRODUCTS
New Products

Processors balance power, performance
The recently released KeyStone-based AM5K2Ex processors from Texas Instruments can 
help designers develop reliable power- and area-efficient embedded systems within a limited 
power budget. The devices – aimed at applications including avionics and defense, industrial 
routing and switching, enterprise gateway, and general-purpose embedded controllers – 
support a temperature range of -40 °C to +100 °C, have a life cycle of 100,000 power-on 
hours, and feature soft error rates that meet the reliability requirements of the industrial and 
defense markets. Full memory error-correcting code or parity support across all on-chip 
memory and external DDR memory interfaces make the processors suitable for critical-use 
cases. The system-on-chip (SoC)’s power-management features can shut down unused cores or peripherals, bringing these elements back 
online when the processing load increases.

The processors run at under 10 W with up to 19,600 DMIPS from its quad-core ARM Cortex-A15s at 1.4 GHz, having a total of 6 MB 
of on-chip memory. Features integrated in the SoC include a security accelerator, a packet accelerator, an eight-port 1 GB Ethernet switch, 
a two-port 10 Gigabit Ethernet (GbE) switch, and an optional DSP core. 

Texas Instruments, Inc.  |  www.ti.com  |  www.smallformfactors.opensystemsmedia.com/p372409

COM Express module targets harsh applications
Hectronic has announced the launch of the H6066, a COM Express module based on the second 
generation AMD Embedded G-Series system-on-chip (SoC) with quad-core processors. The board targets 
applications in harsh environments – including defense, transportation, maritime, medical, and industrial 
automation – and is specified for an industrial operating temperature range (-40 °C to +85 °C). The 
form factor is COM Express pinout type 6, with the board measuring 95 mm x 95 mm. The board has 
wide input voltage and is powered by -4.75V to +20V. The graphics engine integrated in the processor 
is the AMD Radeon HD 8000E, which can be used for general-purpose GPU computing by using 
AMD’s OpenCL support. 

The H6066 I/O interfaces include four PCI Express ports, two USB 3.0, eight USB 2.0, and three SATA ports. Dual independent displays 
can be connected to dual 24-bit LVDS and one of the digital display interfaces (DVl, HDMI, DisplayPort, or VGA). The board supports as much 
as 4 GB onboard soldered DDRIII DRAM, as well as an onboard soldered BGA SATA Flash SSD of up to 32 GB. Board-support packages for 
XP Embedded, Windows Embedded Standard 7, Windows Embedded 8, and Linux are provided.  

Hectronic AB  |  www.hectronic.se  |  www.smallformfactors.opensystemsmedia.com/p372408

Modular system provides building blocks to develop compact PCs
Acromag’s Type 6 line of modular COM Express products aims at allowing military/aerospace 
developers to more quickly build compact PCs. For the CPU, the Intel 4th generation Core i7 or i5 
processor works to enhance media, graphics, security, and power capabilities. The XCOM-6400 – which 
also features as much as 16 GB of removable memory – operates from -40 °C to +85 °C operating 
temperature and withstands shock and vibration. In the carrier module, a double- or single-wide carrier 
card holds the CPU module, two Mini-PCIe modules, and either one or two PMC/XMC modules. It uses 
a high-density SEARAY connector interface. The production front panel uses MIL-DTL-38999 cylindrical 
connectors for interfacing to the outside world. In addition the front-panel power filter interfaces directly 
to the back of the front-panel I/O card. 

Acromag offers several families of XMC or PMC expansion boards, enabling modification and 
customization of a system.  For development and testing, the Engineering Design Kit (EDK) breakout I/O 
board allows for developers to testing the COM Express application. The module plugs directly into the 

carrier card, allowing access to all signals delivered through the carrier card’s SEARAY connector from the EDK board connectors. The I/O 
board is available mounted to a metal base with two fans, ensuring proper air circulation.

Acromag, Inc.  |  www.acromag.com  |  www.smallformfactors.opensystemsmedia.com/p372410

 PC/104 and Small Form Factors  |  Fall 2014   y   19

http://www.ti.com
http://www.smallformfactors.opensystemsmedia.com/p372409
http://www.hectronic.se
http://www.smallformfactors.opensystemsmedia.com/p372408
http://www.acromag.com
http://www.smallformfactors.opensystemsmedia.com/p372410


Small COMs for high processor performance with low power 
consumption
The SMARC-sXBTi family of Computer-on-Modules (COMS) from Kontron was developed 
to comply with the Standardization Group for Embedded Technologies (SGET) specification. 
The SMARC-sXBTi is equipped with an Intel Atom processor E3800 series and as much as 8 GB 
of RAM; it can perform in extended temperatures from -40 °C to +85 °C, and measures just 
82 mm x 50 mm. Despite its small size, there is still enough room for a 64 GB onboard SSD 
to house application data and OS. The Kontron SMARC-sXBTi COM offers advanced graphics 
and high processor performance, along with x86 compatibility on the smallest SMARC footprint 
combined with extremely low power consumption (5 to 10 W). Both the flat profile of the SMARC module and its mobile feature set are 
designed for portable handheld devices. However, the modules can be deployed in any application where power consumption must be kept low 
but high-level computing and graphics performance are required. 

The Intel Gen 7 Graphics are carried out via HDMI 1.4 with up to 2560x1600 and 60 Hz and LVDS (optional eDP) to the display. Additional 
interfaces include 1x GbE LAN via Intel Ethernet Controller I210, 1x USB 3.0 and 2x USB 2.0, and others. Customer-specific extensions can be 
implemented via 2 SDIO and 3 PCIe x1 lanes with 5 GTps.

Kontron  |  www.kontron.com  |  www.smallformfactors.opensystemsmedia.com/p372412

NEW PRODUCTS NEW PRODUCTS
New Products

Mini-ITX embedded system board for intelligent systems
Portwell announced its WADE-8022 Mini-ITX embedded system board based on the 4th generation Intel Core 
processor BGA1364 and mobile Intel QM87 chipset. The WADE-8022 is designed for use in defense, digital 
signage, intelligent systems, industrial automation and control applications, among others. The WADE-8022 
features flexible expansion interfaces, which enables a solution using limited board space. The expansion 
mechanism also supports other interfaces transmitted via specific circuit design and component selection.

Portwell has developed a series of board- and system-level embedded solutions using the 4th generation 
Intel Core processors manufactured on 22 nm process technology that deliver advanced computing and 
graphics performance and energy efficiency. The WADE-8022 is the first Portwell off-the-shelf product 

utilizing the mobile Intel QM87 chipset on the Mini-ITX platform. 

Features of the Portwell WADE-8022 Mini-ITX board include: two DDR3L SO-DIMM slots supporting as much as 16 GB system memory; 
four USB 3.0 ports and six USB 2.0 ports; multiple display function via DVI-I/HDMI/DisplayPort/LVDS; two GbE; four SATA III supporting  
RAID 0, 1, 5,10; flexible expansion of one PCIe x16 and two Mini PCIe; and 12V DC input.  

Portwell, Inc.  |  www.portwell.com  |  www.smallformfactors.opensystemsmedia.com/p372411

Small form factor COTS mission computer increases performance
Curtiss-Wright Defense Solutions has introduced its lightest, highest performance small 
form factor (SFF) mission computer: the Parvus DuraCOR 80-41. Powered by a multicore 4th gen 
Intel Core i7 processor, the size, weight, power, and cost (SWaP-C)-optimized DuraCOR 80-41 provides 
higher performance, enhanced graphics, greater data storage flexibility, and modular expansion when 
compared to the DuraCOR 80-40. The latest iteration is also 25 percent smaller and lighter than 
its predecessor. The compact SFF mission computer provides multicore processing in a lightweight 

shoebox-sized rugged enclosure. Other features of the DuraCOR 80-41 compared to the 80-40 include: 2x the processor cores (quad versus 
dual); 2x the memory capacity (16 GB versus 8 GB); built-in support for Mini PCIe I/O expansion modules; and uses high capacity mSATA 
SSDs to further improve its overall SWaP-C offerings.

The modular and scalable commercial off-the-shelf (COTS) mission computer speeds the integration of high performance civil and military 
tactical mission processing for ground vehicles and fixed wing or rotary aircraft. The DuraCOR 80-41 is a dual-use (Export Administration 
Regulations (EAR) controlled), non-International Traffic in Arms Regulations (ITAR) restricted product. It is designed for use in C4ISR, 
command and control, image processing, and surveillance technology refresh programs. 

Curtiss-Wright Defense Solutions  |  www.cwcdefense.com  |  www.smallformfactors.opensystemsmedia.com/p372413
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Rugged mission computers equipped with wide selection of I/O
The Altair family of rugged, conduction-cooled SFF processor systems was developed by Rigel 
Engineering to address SWaP-C concerns with today’s mission computers in avionics and vehicle 
platforms. The Altair mission computers use commercial off-the-shelf (COTS) components and 
feature full system-level flexibility by including a COM Express Compact- or Basic-sized single 
board computer (SBC) module, PMC/XMC slot, and two MiniPCIe sockets.

Altair’s mezzanine expansion sites enable the system to be custom-configurable to use any 
available COM Express module, such as Intel’s Core i7 up to the latest 3800 ATOM series, and also 
Freescale or ARM-based processors. Communication and I/O requirements, such as ADCs, ARINC 
429/717, CAN bus, custom FPGA cards, MIL-STD-1553B, and others can be integrated into the system through the available mezzanine sites. 
The Altair provides access to a wide range of I/O through two high-speed MIL-DTL-38999 connectors, supporting differential data rates up to 
10 Gbps for external I/O interfaces such as 10 GbE, SATA, or high-speed USB. 

The Altair family comes equipped with a wide selection of native I/O built into the system, including Gigabit Ethernet; High Definition Audio 
CODEC; eight serial interfaces; two internal embedded SATA devices that support 32 or 64 GB each; 2x SATA ports for external access; GPIO; 
USB; VGA; and DVI support.  

Rigel Engineering, LLC  |  www.rigel-eng.com  |  www.smallformfactors.opensystemsmedia.com/p372420

NEW PRODUCTS
New Products

Rugged COM Express modules conform to VITA 59 standard
Men Micro’s CB70C is the newest member of the company’s Rugged COM Express family 
and leverages Intel Core i7 processors running at up to 3.1 GHz. The CB70C board can deliver 
a scalable performance with one to four cores, integrated graphics, as well as support of Intel 
AMT or OpenCL 1.1. Men Micro’s CB70C board can be controlled using a Board Management 
Controller and an adaptable BIOS, which ensures flexibility. 

The modules are compatible with Pinout Type 6 COM Express modules, and they conform to 
the VITA 59 standard, which specifies the mechanics to make COM Express modules suitable 

for operation in harsh environments. The CB70C is able to withstand operation in temperatures ranging from -40 °C to +85 °C.

The CB70C modules are embedded in a covered frame, ensuring EMC protection and enabling conductive cooling. Air cooling is also possible 
by applying a heat sink on top of the cover. The CB70C accommodates as much as 16 GB of directly soldered main memory and supports 
other memory like USB Flash on the carrier board. The interfaces include a combination of PCI Express links, LVDS, DDI, VGA, high-definition 
audio, SATA, Ethernet and USB.  

MEN Micro, Inc.  |  www.menmicro.com  |  www.smallformfactors.opensystemsmedia.com/p372414

Point-of-sale platform aimed at mobile-payment market
With the MPOS-STD2 mobile point-of-sale (MPOS) reference platform from Maxim 
Integrated Products, developers of payment terminals can enable customers of all sizes and 
security-expertise levels to address the emerging mobile-payment market. The reference 
platform allows developers to reduce research and development costs while getting to 
market faster by rapidly moving through product design and PCI certification.

The MPOS-STD2 reference platform includes an EMV L1 stack, Bluetooth and NFC 
integration, a complete hardware-accelerated crypto library, and a full set of security 

measures already pre-evaluated by a third-party testing laboratory for compliance with PCI PTS 4.0. Maxim’s offering also includes a complete 
mechanical-design package that can help ensure PCI compliance for the customer’s final product. MPOS-STD2, based on the MAX32550 
MPOS system-on-chip (SoC), integrates such system-level MPOS terminal requirements as integrated cryptographic and physical-security 
elements, smart-card interface, magnetic-stripe reader, TFT and secure keypad controllers, an A/D converter and D/A converter, and additional 
serial interfaces for further customization. The MAX32550 SoC includes a 108 MHz ARM Cortex-M3, 1 MB of flash, and 256 KB of system RAM. 

Maxim Integrated Products  |  www.maximintegrated.com  |  www.smallformfactors.opensystemsmedia.com/p372415
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Diverse single board computer platform
The new 3I770A/C from LEX Computech is a small, 3.5" single board computer (SBC) integrated 
with a mobile Intel QM77 chipset. The LEX3I770A/C platform is designed for a wide range of 
applications, including automation control, digital signage, point-of-sale (POS)/kiosk, medical 
instruments, surveillance, and vehicle PC. The LEX3I770A/C SBC can operate in temperatures 
ranging from -20 °C to +60 °C. When used as a POS system, the LEX3I770A/C can be connected 
to extension devices via its flexible rear panel, such as barcode scanner, bill printer, or credit 
card swipe machine. It can also be used as a security access control system with an RFID card 
reader, to manage employee schedules, and to protect confidential information. With its multiple 
display interfaces such a HDMI, LVDS, and VGA, the LEX3I770A/C provides high-performance platforms for various types of digital signage 
tools. It can also be used as an all-in-one industrial system/Panel PC to create a solution for upgrading automation control systems in 
factory assembly lines. The LEX3I770A/C Panel PC comes equipped with an IP65-rated front panel which meets waterproof and dustproof 
requirements of a factory environment. 

Other features of the LEX3I770A/C include 1 x DDR3 SODIMM 1333/1600 MTps, max up to 8 GB; VGA; LVDS; HDMI; 2 x Intel GbE; 
2 x Mini PCIe; 1 x SIM card socket; 2 x USB 3.0; 7 x USB 2.0; and 6 x COM. 

LEX Computech  |  www.lex.com.tw  |  www.smallformfactors.opensystemsmedia.com/p372417

NEW PRODUCTS
New Products

System-on-module allows room for additional 
components
The SQM4-K70-M system-on-module (SOM) with the Kinetis K70 microcontroller 
from Elnico’s SQM modules series can offer users scalable, faster, and less expensive 
development paths for industrial and multimedia real-time applications. The ARM Cortex 
M4 microcontroller with 1 MB on-chip memory also features a 128 MB DDR2 SDRAM 
memory, 128 MB of flash, 32 KB SPI EEPROM memory, Ethernet, USB, and a range of 
other peripherals connectable via 135 GPIO. Development is eased by a JTAG connector. 
The entire SOM takes up 16 cm2 in size.

Because the module is placed on a thin ledge – allowing parts placement on both sides – developers also have the option to use the surface 
of the motherboard for other components. The module is intended to be soldered directly on the board using the RIM connection, providing 
four ways of assemblage (bottom, top, mirrored bottom, mirrored top). For a quick start with the SQM4-K70 module series, Elnico recommends 
its EasyBoard, the two-layer base development board of the SQM-4 development platform that is compatible with all its modules.

Elnico  |  www.sqm4.com  |  www.smallformfactors.opensystemsmedia.com/p372416

Firmware development framework supporting all 32-bit PIC MCUs
Microchip Technology has announced the availability of MPLAB Harmony Version 1.0, 
a firmware-development platform for all 32-bit PIC32 microcontrollers (MCUs). The MPLAB 
Harmony takes key elements of modular and object-oriented design, adds the choice to either 
use a RTOS or work without one, and provides a framework of software modules that are 
configurable for specific design requirements and built to work together. The new features 
in this release include the MPLAB Harmony Configurator for driver and middleware settings 

management, a professional graphics library, and other functional and performance improvements across many of the Harmony driver 
libraries. The new release also features enhancements to existing middleware, such as IPv6 certification of the Microchip TCP/IP stack.

The MPLAB Harmony Configurator GUI environment reduces the amount of time it takes designers to change the configuration of peripherals 
any time during development while lessening the possibility of bugs in the peripheral and middleware configurations. The MPLAB Harmony 
Integrated Software Framework is supported by Microchip’s free MPLAB X Integrated Development Environment (IDE). The MPLAB Harmony 
basic framework is available today, via a free download from http://www.microchip.com/get/3GWJ. Premium products including third-party 
and Microchip Solutions are available for purchase. 

Microchip Technology Inc. |  www.microchip.com  |  www.smallformfactors.opensystemsmedia.com/p372418
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