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PCI/104-Express simplifies peripheral board circuitry
Incorporating the PCI Express bus within
the industry-proven PC/104 architecture
provides embedded applications with
many advantages, including fast data
transfer, low cost due to PC/104’s unique
self-stacking bus, high reliability due
to PC/104’s inherent ruggedness, and
long-term sustainability. The PC/104
Consortium’s specification design goals
aim to make implementation easy for
peripheral board manufacturers and users.
Connector selection, link shifting, stackup or -down, and universal peripheral
circuitry embody these goals.
The PC/104 Consortium specifically chose
a single connector for PCI/104-Express
and designed the specification to make
all peripheral boards universal. Designers
only have to make one version of a
peripheral board regardless of its position
in the system or its use of any bus signals.
Although a single three-bank connector
might cost more than a smaller connector, using two one-bank connectors of the
same type is actually more expensive than
using this three-bank connector.
Some PCI Express specifications have
multiple connector versions and allow
systems to be built in any combination.
While this sounds very I/O-centric, let’s
consider a simple case involving only two
connectors, Type A and Type B. Manufacturers can build host CPU boards with
either Type A, Type B, or both connectors
– three options requiring three different
PCBs. The question is: Should peripheral
card manufacturers build boards with
Type A, Type B, or both connectors?
If it is a stacking system and they use
Type A, then no Type B boards can be
used in the system. If they pick Type B,
then no Type A boards can be used. In the
end, manufacturers might decide that the
only way to be universal is for all their
boards to have both connectors. Let’s
hope they’re not using the same connector family as PCI/104-Express, or they’ll
find the cost greater than a single threebank connector.

Figure 1 | Universal peripheral circuitry in PCI/104-Express enables automatic link shifting.

The connector is the key component to
a great specification. It is no accident
that the PCI/104-Express connector consists of two surface-mount components.
A surface-mount connector allows the
top connector to have different signals
compared to the bottom connector. This
is critical for PCI Express and USB link
shifting in a stackable architecture. To
get an idea of how this operates, imagine a host CPU with four PCI Express
x1 links. Each x1 link can be connected
to a single peripheral device. If the links
are numbered 1, 2, 3, and 4, then peripheral board 1 must use link 1, peripheral
board 2 must use link 2, and so on. But
a truly universal peripheral board would
always use the same link.
PCI/104-Express peripheral cards always
use the same link. If the peripheral card
is placed above the host CPU, it will
use PCI Express link 1 from its bottom
connector. It will then shift link 2 on the
bottom connector to link 1 on the top connector, shift link 3 on the bottom connector to link 2 on the top connector, and shift
link 4 on the bottom connector to link 3
on the top connector. Another peripheral
board can be placed on top of the first and
can use link 1, which is the CPU’s link 2
shifted into the link 1 position by the first
board. Notice this link shifting is automatic
for the user. There are no slot switches or
address jumpers to set. Simply stack the
boards in any order and they work.
Another feature of PCI/104-Express is
the CPU direction (CPU_DIR) signal on

the bus that indicates to the peripheral
board if it is above or below the CPU.
Taking advantage of the double surfacemount construction of the connectors,
the CPU ties its top connector CPU_DIR
pin to ground and its bottom connector
CPU_DIR pin to +5 V. A peripheral board
above the CPU will see a ground on the
pin, while one below the CPU will see
+5 V on the pin. This signal requires no
user settings, making stack-up or -down
truly plug-and-play. CPU_DIR is important because boards below the CPU will
always use link 4 from its top connector,
but as illustrated in Figure 1, the shifting
is always the same.
PCI/104-Express meets the PC/104 Consortium’s goals of simplifying implementation for peripheral board manufacturers
and users. A single three-bank connector
means that one peripheral PCB will work
in all PCI/104-Express systems. Automatic link shifting and stack-up or -down
provide a truly universal peripheral board
that can be stacked in any location without worrying about jumpers or switches.
PCI/104-Express is another winner from
the leader in stackable PC specifications.
Come see all the PCI/104-Express products listed in the products section of our
website at www.pc104.org.
PC/104 Consortium
916-270-2016
info@pc104.org
www.pc104.org
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Creating long-lived specifications in a world of
frequent technology changes
One of the greatest challenges facing
Small Form Factor (SFF) industry trade
groups is the creation of industry standards that leverage new technologies
such as PCI Express while enabling a
smooth transition from late life-cycle
technologies such as ISA and PCI. But
with new technologies churning rapidly,
additional pressure is brought to bear
as these standards must now anticipate
further evolution and plan accordingly.
We’ve been fortunate in the SFF arena.
Base technologies such as the ISA bus and
RS-232 have enjoyed very long lives. This
has allowed embedded systems designed
to industry standards in the 1980s and
1990s to be refreshed with new components without changing the fundamental
underlying architecture.
Today, system manufacturers in regulated
industries require a bridge from earlier
interface technologies (ISA and PCI) that
allows their recently designed systems
to take advantage of the new capabilities
while retaining elements of earlier
systems. This is particularly important
when unique or custom components such
as analog or digital I/O are fundamental
to system implementation. SFF-SIG’s
standards enable new technologies such
as PCI Express and USB I/O expansion without forcing the obsolescence of
popular long-life standards. For example,
our new Stackable Unified Module Interconnect Technology – Industry Standard
Module (SUMIT-ISM) Specification
explicitly defines how to include a PC/104
(ISA) or PCI-104 (PCI) card within a
SUMIT-ISM stack.
But the challenge is greater than simply
providing a bridge to legacy interfaces.
We know that PCI Express Gen 2 and
even Gen 3 are right around the corner. So
is USB 3.0. Upcoming changes in display
interfaces will wreak havoc with system

upgrades during the next decade. Even
minor changes in chipsets and integrated
processors from one generation to the next
will cause difficulties with the number of
ports supported or port configurations.
It is important that industry standards
forming the bedrock of the SFF community have the ability to adopt new technologies that do not obsolete connectors
and provide fully upward-compatible pin
definitions. Frequent changes to standards
that introduce a new connector or incompatible pin-out complicate upgrades,
reduce the number of new products that
adhere to the standard, and decrease
options for all developers.
SFF-SIG is taking several steps to ensure
that supported standards will continue
to stay relevant for years, allowing further evolution to the new technologies
described earlier. These steps include:
1. Choosing connectors that have
been proven to meet the performance
requirements of PCI Express
Gen 2 and Gen 3 and USB 3.0
(all specifications)
2. Avoiding the inclusion of the
graphics display interface du jour in
the pin definition for SUMIT
3. Accommodating reserved pins and
a pin layout that enables a USB 3.0
definition, which requires more pins
than USB 2.0, without obsoleting
products built to the original
specification (SUMIT, Computer
On Module Interconnect Technology
or COMIT, CoreExpress)
4. Enabling a dual definition of the
PCI Express x4 lane on the SUMIT
interface to optionally support four
additional PCI Express x1 lanes
5. Offering a dual definition on
display interface pins enabling
a path to the new display port
interface (CoreExpress)

6. Supplying both 3.3 V and 5 V power
input to minimize switching noise
and conversion losses
7. Providing multiple buses within
a single low-pin-count connector to
maximize connector life in the face
of churning chipsets and flighty flash
controllers (MiniBlade, SUMIT,
COMIT, CoreExpress)
Taken together, these steps help provide
reassurance that specifications developed
by SFF-SIG will have the longest possible lifetimes, meaning that products
that adhere to these specifications will
remain viable solutions through the end
of this new decade and beyond. SFF-SIG
is well-positioned to incorporate nextgeneration technologies while remaining
upward-compatible from the current set
of standards.
That said, there are no guarantees. Our
crystal balls reach only so far. However,
it is also incumbent upon base technology
developers to assure that their new developments provide for graceful evolution to
the greatest extent possible. The responsible evolution of base technologies
coupled with the steps taken by SFF-SIG
allow embedded developers to incorporate
products based around SUMIT, COMIT,
Pico-ITXe, Pico-I/O, MiniBlade, and
CoreExpress with a high comfort level
that these products will attain maximum
possible lifetimes.
Small Form Factor SIG
408-480-7900
info@sff-sig.org
www.sff-sig.org
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Ensuring system integrity with SFFs
Certified safety assurance
Safety Integrity Levels (SILs) are defined
by the International Electrotechnical
Commission (IEC) and other organizations to specify the number of allowable
failures in electrical or electronic safety
devices. Four SIL levels are possible,
with SIL 4 being the most dependable
and SIL 1 being the least. The SIL level
depends on the average Probability of
Failure on Demand (PFD), as shown in
Table 1.
SIL is defined and calculated according
to IEC 61508, IEC 61511, IEC 62061,
and other standards such as Instrument
Society of America (ISA) S84.01. Electric

and electronic devices certified for use in
SIL applications provide a degree of confidence in their safety performance.
SIL

PFD

4

10-5

to 10-4

3

10-4 to 10-3

2

10-3 to 10-2

1

10-2 to 10-1

Table 1 | To achieve a specified SIL level,
devices must have less than the prescribed
probability of dangerous failure.

Programmable protection
Jokab Safety is a global supplier of
safety devices and systems. The Swedish

company’s Pluto product line consists
of several small form factor modules
mountable on DIN rails. Each module is
a fanless, completely enclosed small form
factor board. SIL 4 can be achieved with
one channel and one input by using up to
three different dynamic signals and static
voltage (+24 V) to supply the inputs. The
inputs only need one of the signal types
to detect a short circuit between the channels. The sensor’s output is detected at the
Pluto input.
Pluto devices are approved to various
safety standards, including EN 954-1, EN
ISO 13849-1, and EN 61508. All Plutos
are master devices, meaning they can see

each other’s I/O and local/global memories. Safety systems can be programmed
with the Pluto Manager, a programming tool based on Windows with
TÜV-approved safety function blocks.
Two examples illustrate how Pluto devices
can ensure safety in embedded control
applications. The first is Stockholm’s
local traffic train repair shop, which uses
24 Pluto Programmable Logic Controllers
(PLCs) to manage 40 electrically locked
sliding doors and 225 meters of safety
fences, preventing maintenance personnel
from accessing the train roof when high
voltage is switched on. The Pluto system
communicates with the train’s signal system, making it easy to maneuver the train
roof’s bridges, safety booms, and key
lock switches.
The second application involves a system
jointly developed by Switzerland firms
Martin Brunner GmbH and HELOG
Heliswiss for monitoring loads transported by helicopters (see Figure 1). A
Pluto safety PLC installed in a helicopter
monitors a load hook lock, which must be
completely closed within five seconds,
and checks for broken cables.

Figure 1 | Heliswiss helicopters use the Pluto safety system to monitor loads and verify
mechanical reliability.

While traditional machine safety is based
on individual risk analysis conducted on
each machine, regulations for aircraft
components are based on rigorous standards and leave little room for variation.
As an “All-Masters” safety PLC concept, Pluto small form factor modules

offer simplified design and maximum
reliability in a redundant, self-checking
system that complies with the most stringent requirements.
For more information, contact Hermann
at hstrass@opensystemsmedia.com.
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Big ideas in small standards

Qseven mobilizes
for power-optimized
portability
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By Christian Eder

Ultra-mobile applications such
as patient monitors and rugged
handheld computers require
flexible options for extended battery
operation. The up-and-coming
Qseven form factor provides the low
power consumption and smart battery
configuration needed for these
applications, as Christian explains
in this overview of the specification.

Q

seven is a relatively new and
innovative concept for embedded
computer modules. While most
COM Express modules aspire to new
computing speed records, Qseven aims
at low power consumption. For example,
while the COM Express standard allows
for a maximum power consumption of
188 W, Qseven is limited to 12 W. These
two standards are best suited for different
applications and, consequently, do not
compete with each other.
Despite its modest power requirements,
Qseven pairs a reasonable amount of
computing performance with a wide
selection of modern interfaces. Typical
applications for Qseven modules include
battery-operated patient monitors for
clinical environments, mobile test and
measurement systems, rugged outdoor
computers, and handheld automotive
diagnostic systems.
The following discussion will outline
the primary features of the Qseven

specification, paying special attention
to its accommodations for smart battery
implementations.
COM design, minus legacy
interfaces
Qseven is a Computer-On-Module (COM)
definition that requires 70 x 70 mm2 of
space at a height of 13.9 mm from the
carrier board, including the heat spreader.
A group of European companies created
the Qseven open standard in 2008 based
on their experiences with the ETX and
COM Express definitions. Today, the
Qseven Consortium consists of more
than 30 member companies from all over
the world. The detailed specification,
design guide, list of available Qseven
products, and member list can be found at
www.Qseven-standard.org.
Size is not the only concern in module
design. The connector is also an important
differentiator for a COM concept. Qseven
incorporates the rugged MXM connector
often used in large quantities for notebook
graphic cards. This connector can transmit
high data rates as required for PCI Express
data lanes and support the upcoming double
data rate version of PCI Express 2.0.
Selecting interfaces is a future-oriented
decision. Because Qseven was created
from scratch, its designers had no limitations with backward compatibility to
previous versions. Only the latest, mostly
serial-differential interfaces found their

way into the specification. Legacy interfaces such as IDE, LPT, PS/2 keyboard
and mouse, floppy disc, RS-232, and
analog VGA are not supported. Even
the PCI bus was considered legacy and
replaced by four PCI Express lanes.
The Qseven specification also includes
one GbE, two SATA, and eight USB interfaces. Its 8-bit SDIO enables the use of SD
memory cards and other interface cards in
that size. The I2C bus and LPC interface
help implement slow-speed interfaces.
In addition to its MXM connector, four
fastening points within Qseven provide a
strong mechanical connection. The offset
of the two top mounting points from the
corners of the module ensures proper
distribution of the mechanical mounting
force to improve the maximum level
of vibration. It also decreases thermal
resistance to the mounting block, which
further transmits a large part of the generated heat away from the module.
Signals for smart battery
operation
With a maximum power consumption of
12 W, Qseven is ideally suited for battery
operation. The engineers who created the
specification made sure that all signals
required for flexible battery solutions
are available.
Qseven modules only require a single 5 V
power rail (VCC). When using a small
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The PWGIN signal indicates that the
power supply, which is usually implemented on the carrier board, is ready for
operation. Once this state is reached, the
power button (PWRBTN# signal) must
be activated to start the boot process.

Power Button

Microcontroller

Application

I2C, BAT_LOW#, PS_ON, PWR_BTN, S5

OS
ACPI CGOS
CMB
congatec
Board
Controller

Battery 1

I2C / SMB

Charger
Switch

SMART Li-ion
CC/CV-Charger

Battery 2

two-cell battery, the available 7.2 V can
be converted to the required 5 V with an
efficient step-down converter. Applications that utilize the S3 (suspend to RAM)
power management mode must connect
to 5 V standby voltage to keep the RAM
alive while the main power is switched off.
Real-Time Clock (RTC) voltage comes
from a lithium battery located on the carrier
board and is required to operate the RTC.
In S3 mode, standby and RTC voltages are
optional and an RTC is not required.

Power MUX

5V2W
Standby
Converter

Qseven
Computer
Module

5 V 20 W
Converter

conga-SBM²Q

Qseven Baseboard

14 VDC
=

~
AC/DC

110 VAC
230 VAC

Figure 1 | The building blocks that comprise the Qseven smart battery manager demonstrate the
possibility of dual battery operation.

Professional battery solutions need additional signals. The I2C bus is used for
communication with the battery manager’s microcontroller (see block diagram in
Figure 1). The BATLOW# signal denotes
status changes in the battery subsystem.
Instead of indicating a battery’s low
charge level, this signal acts as an interrupt to inform the CPU module about
adjustments such as connection to an AC
power source, a battery change, or an
update to a battery’s charging level.
The SUS_S3# signal signifies that the
Qseven module has reached S3 power
management status. If this signal is triggered, the battery system will switch off
the main power rail and only maintain
the VCC_5B_SB standby voltage to keep
the DRAM content alive. If the SUS_S5#
signal is triggered, all voltages will be
disconnected. The system will then be
switched off completely.
The communication protocol for the
battery control at the I2C bus is based on
the specification developed by the Smart
Battery System Implementers Forum
(http://SBS-forum.org). For communication
with the OS, a control method battery interface must be implemented in the module’s
BIOS. This standardized software interface
allows easy access to the battery system.
The Advanced Configuration and Power
Interface (ACPI, see http://acpi.info) provides transparent access for compliant OSs
such as Microsoft Windows and Linux.
Battery status such as charging levels and
power source are directly available.
Saving power and accelerating
design cycles
Today’s computers are equipped with
sophisticated power management functions
to allow for extended battery operation.
PC/104 and Small Form Factors
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Displays and drives can be switched off.
Most power can be saved if the S3 mode is
implemented. In S3 mode, the OS saves its
complete status to RAM and switches the
main power rail off. Only the RAM is kept
alive, with its self-refresh mode powered
by the 5 V standby voltage. Waking up the
system from this power-saving status only
takes 1-2 seconds. This is an ideal configuration for most mobile systems.
The battery implementations shown
herein feature two smart batteries. When
using two batteries, it’s possible to choose
between sequential or parallel battery
discharge. Parallel mode reduces the
discharge current, which leads to more
efficiency for the DC/DC converters and
the batteries, improving battery runtime
by 10 to 20 percent. Sequential mode
allows for an on-the-fly change of batteries, which is the best solution for mobile
systems with 24 hours-per-day operation.

S

Figure 2 | A Qseven battery manager
module easily connects to any customdesigned Qseven carrier board.

different performance levels and battery
runtime. Cost, design risk, flexibility,
scalability, and time to market are optimized. All embedded PC applications
that require battery operation can benefit
from this concept. ➤
Editor’s note: A full version of this article
with tables comparing Qseven to other COM
standards and listing the various power signals
defined in the Qseven specification is available
at www.smallformfactors.com/articles/id/?4453.

To provide a quick test of the complete
platform, the congatec starter kit (Figure 3)
contains a Qseven carrier board, battery
manager, and smart battery that designers can use to achieve faster engineering
cycles for custom designs.

Christian Eder
is the manager of
sales and marketing
EMEA and cofounder
of congatec AG,
based in Deggendorf,
Germany. He has
nearly 20 years of
experience in technology, including
management positions at CPCI Systems
(Force Computers), JUMPtec AG, and
Kontron AG. Christian received his
degree in Electrical Engineering from
the University of Applied Sciences,
Regensburg, Germany.

The modular approach for both PC
functionality and battery charger optimization results in a high level of individualization for mobile embedded computer
solutions. Each system can be tailored for

congatec AG
+49 991 2700-0 (headquarters)
858-457-2600 (U.S. office)
christian.eder@congatec.com
www.congatec.com

The smart battery manager is available as
an off-the-shelf module or in the form of
documented schematics with complete
source code for the microcontroller. This
enables carrier board designers to integrate all of the battery electronics into a
custom solution, shown in Figure 2.

USB Touch

BKLT

LED Backlight
Module

USB

Qseven

SATA

SATA
LAN

LVDS

5" Touch LVDS Display

2x USB

Feature

Mini Smart Battery Module for Qseven
I2C / SMB

Microcontroller

Charger
Switch

I2C, BAT_LOW#, PS_ON, PWR_BTN, S5

SMART Li-ion
CC/CV-Charger

Power

Power MUX

5 V 20 W
Converter

conga-SBM²Q

Lithium-ion
Accu Pack
3 Cell

HDMI
DVI

5V2W
Standby
Converter

Lithium-ion
Accu Pack
3 Cell

PWRBTN
LED
Audio

USB

USB

USB

USBc

14 VDC
Power Supply

Figure 3 | The Qseven Mobility Kit allows developers to set up a mobile demo system out of
the box.
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Big ideas in small standards

Pico-I/O puts
the small back into
small form factor I/O
By Stephen Newbegin

Integrating next-generation
embedded I/O into a small form
factor board requires more than just
adding a modern interface. Stephen
describes the origins of the Pico-I/O
standard and explains how its I/Ostacking features enhance spaceconstrained embedded applications.

I

n early 2003 I wrote about the future of
PC/104 in the embedded marketplace.
At the time, many in the industry speculated that the mostly ISA-based stacking
standard was dead. Despite this cynicism,
I argued that PC/104 was the last bastion
of the ISA interface and that it had many
more years of life left. A new interface
would come eventually, but the PC/104
form factor still served too many existing
rugged, defense, and mobile applications
to become obsolete.
The reality today is that embedded I/O
involves more than just replacing an existing form factor with a modern interface.
Although several new embedded SBC
small form factors have come into existence since PC/104’s introduction, small,
rugged I/O form factors have not proliferated correspondingly. The ISA and PCI
parallel bus interfaces are the primary
reasons and limitations for shrinking a
stacking form factor smaller than the
PC/104 footprint. It is not by accident that
PC/104 connectors for PCI and ISA take
up almost the entire width of the board.
With the advent of lower-pin-count and

high-speed serial I/O interfaces such as
USB and PCI Express, the dynamics
of embedded I/O boards are changing,
as demonstrated by the new Pico-I/O
form factor.
SUMIT achieves interconnect
independence
In 2007 the PC/104 Consortium began
focusing on the need to replace the ISA
interface with a PCI Express connector
of equal size but greater capacity. Meanwhile, that same year, the SFF-SIG formed
to meet the needs of new embedded form
factors apart from the PC/104 standard.
The group’s first objective was to create
a smaller, more versatile stacking computer I/O interconnect that was independent of any particular SBC or I/O board
form factor. Using a variety of low-pincount interfaces, SFF-SIG developed the
Stackable Unified Module Interconnect
Technology (SUMIT) standard, which
specifies a standard stacking connector
and pin-out regardless of the board form
factor. Each SUMIT connector is about
one-third the size of PC/104 connectors.
The SUMIT A connector is populated
with all the interfaces needed for average I/O performance, including USB,
LPC, SMBus or I2C, SPI/Microwire
channels, and a single x1 PCI Express
lane for ExpressCard support or higherperformance I/O cards. SUMIT A can
effectively replace most of the typical I/O
applications for PC/104.

The SUMIT B connector is a higherperformance interface with two configurations specified depending on the
PCI Express chipset support available
on the SBC. The original configuration
supports another x1 PCI Express lane and
a PCI Express x4 lane. The second configuration supports a total of five PCI Express
x1 lanes. SUMIT B can effectively replace
applications requiring performance equal
to or greater than PCI-104.
When used together, SUMIT A and B can
provide up to six x1 PCI Express lanes in
the stack. Like PC/104, SUMIT can support either or both of the SUMIT interface
connectors. Unlike PC/104, SUMIT puts
both its connectors on the same side of
the board. SUMIT also stacks in only one
direction using all the different interfaces,
keeping SBC costs down and encouraging passive cooling for high-performance
processors. Processor boards can use
taller connectors and standoffs to create
additional space for CPU and chipset
cooling under an I/O stack. Alternatively,
CPUs can be placed on the opposite side
of the I/O stacking connectors, which
would allow passive metal cooling plates
to be mounted against an enclosure.
SUMIT-ISM enables interface
coexistence
To integrate existing PC/104 I/O product
lines with the new SUMIT interface,
SFF-SIG developed the Industry Standard
Module (ISM) with measurements
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equivalent to PC/104. When using the
SUMIT interface, the resulting board is
called SUMIT-ISM. This standard fulfills
the need to support legacy PC/104 interfaces and coexist with SUMIT’s highspeed, low-pin-count interfaces in the
same stack.
In the SUMIT-ISM Legacy Type 1 configuration, the SUMIT connectors are located
in the same area as where the PCI-104
connectors are placed on a PC/104-Plus
module. The PC/104 ISA connector is
in its typical PC/104 location and has
the exact same characteristics as defined
in the PC/104 specification. Standard
PC/104 mounting holes are used. In the
SUMIT-ISM Legacy Type 2 configuration, the SUMIT connectors are located in
the same area as the PC/104 ISA connector, and the PCI-104 connector is located
opposite the SUMIT connectors.
Because the mounting holes on the
PC/104 standard are slightly asynchronous on one side, SUMIT-ISM employs
slotted or oblong holes so that a legacy
I/O board can be turned around and used
on the opposite side of the original mounting location.
Pico-I/O provides I/O-stacking
capabilities
While the initial purpose for developing the SUMIT interface was to form the
SUMIT-ISM standard, another significant
outcome resulted from its creation: the
ability to establish a new, small, stacking
I/O form factor called Pico-I/O, which the
SFF-SIG released last year.

Size and interface specifications
With 60 mm x 72 mm or 4,320 mm2
board area, Pico-I/O has one-half the

Big ideas in small standards

approximate board real estate of the ISM
or PC/104 size of approximately 90 mm x
96 mm or 8,640 mm2. Given that a SUMIT
connector is about one-third the length of
a PC/104 connector, sufficient space is
available for less dense I/O applications.
The most popular interfaces on Pico-I/O are
LPC, PCI Express, and USB. LPC offers
a low-pin-count and low-cost interface
that can replace many legacy ISA functions by using FPGAs to provide limited
parallel bus functionality. Multiple LPC
devices can be used on the same interface.
The x1 PCI Express lanes provide highperformance interfaces from one or two
boards with options for up to six x1 lanes
on both SUMIT A and B. For example, a
x4 lane enables a high-performance video
card without the massive power use of
x16 graphic cards, which make little sense
in embedded applications that need lower
power and less heat generation. The four
USB ports allow up to four USB 2.0-based
boards to be stacked. ACCES I/O Products
offers a line of Pico-I/O boards supporting USB on the SUMIT A connector, as
shown in Figure 1. For non-SUMIT-based
embedded SBCs, ACCES also provides
a line of USB Pico-I/O boards available
with a USB micro header and Micro B
connector.

Mounting options
Electrically, Pico-I/O can support more
than 10 I/O boards in a stack. The real
benefit, however, is the capability of
adding I/O cards from a variety of computer interfaces for any given embedded
application.
Mechanically, like PC/104, Pico-I/O uses
four standoffs to mount boards securely
in the stack for shock and vibration

Figure 1 | ACCES I/O Products’ stacking
USB Pico-I/O board supports the SUMIT A
configuration.

purposes. Unlike PC/104, Pico-I/O
uses four symmetrical holes, allowing
any SBC holes with the same corner
placement to be shared (see Figure 2).
Pico-ITXe’s width and Pico-I/O’s length
measure at 72 mm, and both standards
have the same corner holes. An SBC can
share as many as two mounting holes,
which would only require using two
additional holes to mount the smaller
Pico-I/O. This frees up space for extra
features often required in many of today’s
dense embedded SBC designs.

Application areas
With its rugged and space-saving features,
Pico-I/O is well-positioned to help
embedded I/O catch up with continuously
shrinking embedded computers. As
the ecosystem for this standard grows,
innovative data acquisition and control
systems utilizing Pico-I/O will foster
many new applications serving the
embedded market.
For example, wind turbine control systems
need small, low-power SBCs like Pico-I/O
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Figure 2 | Pico-ITXe can be configured without shared Pico-I/O mounting holes (left) or with up to two shared Pico-I/O mounting holes (right).
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“With its rugged
and space-saving
features, Pico-I/O is
well-positioned to help
embedded I/O catch
up with continuously
shrinking embedded
computers.”

Stephen Newbegin
is director of sales
and business
development at
ACCES I/O Products,
based in San Diego,
California. Before
joining ACCES I/O,
Stephen was I/O product manager at
Kontron and a director of the PC/104
Consortium. With more than 30 years of
experience in the embedded computer
market in both sales and engineering,

Stephen was a member of the team
at Loral that built one of the first Intelbased SBCs (8080). He also helped
produce the first rack-mount passive
XT backplane industrial PC systems at
Action Instruments and played a key
role in developing sales growth at
Industrial Computer Source.
ACCES I/O Products
858-550-9559
contactus@accesio.com
www.accesio.com

to collect data and monitor equipment
status. Each electricity-producing turbine
in a field of turbines is networked and connected to a remote central monitoring unit.
If the network goes down, Pico-I/O modules mounted on each turbine can continue
to collect critical data and make decisions
to maintain or shut down the unit.
Another application example involves
underwater weather buoys that collect
environmental data throughout the ocean.
Created decades ago, these large buoys
are now being replaced with smaller,
less costly units that require embedded
computers and I/O mounted in cylinders
where space and power are at a premium.
Similarly, military UAVs are demanding smaller systems to fit the required
electronics within a limited plane body
diameter. Whereas a PC/104 stack might
not fit, a Pico-ITXe CPU board with a
Pico-I/O module can be easily slotted into
such tight locations.
Filling a niche in the revitalized
economy
Pico-I/O has a place in the potentially
restored post-industrial economy.
Improved productivity caused by everincreasing technological development
and lower-power processors will create
applications for artificial intelligence that
will service the existing and future needs
of society. Whether it is saving lives with
portable medical equipment, monitoring
and controlling outdoor green industries,
or providing autonomous vehicles for the
military, a rugged, standardized, compact
I/O board has its niche. ➤
PC/104 and Small Form Factors
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Shrinking dies
and cooling
PC/104
By Matthew Henry and Martin Mayer

One of the dilemmas facing
mechanical engineers is the
perpetually shrinking size of
processor dies, which presents major
thermal management challenges
in PC/104 systems. Instead of
relying on traditional heat sink
and fan solutions, designers can
use transmissive thermal interface
systems to transfer heat out of small
die processor boards in keeping with
PC/104 height specifications.

S

ince the PC/104 form factor’s
inception in 1992, PC/104 embedded computers have been deployed
in less-than-ideal conditions such as
low-power enclosed environments and
locations where access and serviceability
are at a minimum.
Embedded processor technology in the
mid-1990s ensured relatively low power
consumption and low thermal dissipation,
which allowed PC/104 embedded computers to operate virtually maintenancefree using little more than a COTS glue-on
heat sink with high-quality radiative properties. Advances in processor technology
and an increasing variety of embedded
applications demanded new designs that
enabled high-performance processors
to proliferate the embedded computer
market segment. Through the end of the
last century, higher performance meant
higher power consumption, which translated into higher thermal dissipation and
the need for efficient thermal solutions.

In the early part of the last decade, processor
die sizes stayed more or less unchanged,
while the number of transistors dramatically increased. While the task of cooling
the faster, more advanced processors posed
a challenge, the die size still provided
enough surface contact between the
processor and thermal solution; thus,
adding a larger COTS thermal solution was
sufficient to keep the faster processors cool.
As processor manufacturing techniques
improved, transistor counts continued
to increase while die sizes remained
relatively the same. Thermal dissipation
then became an issue at the forefront of
embedded system deployment. The days
of COTS cooling solutions were at an end.
Transmitting heat through
the interface
Today, engineers are looking for new and
inventive ways to rapidly transfer heat
out of small die processors. The available
thermal contact area on Intel’s Atom Z510
processor is a scant 26 mm2, roughly the
same area as a pencil eraser. The processor
dissipates 2 W on average, with a thermal
flux of 7.69 W/cm2. The die’s saturation
time is a fraction of the saturation time
for a processor with a 90 mm2 thermal
contact area that dissipates 5.5 W on average with a thermal flux of 6.11 W/cm2.
Do the math, and you’ll see why thermal
solutions must be able to wick heat from a
processor faster than ever before.
A fan and heat sink solution will go a
long way in an open-air environment, but

rugged systems aren’t always deployed
with mechanical air movers and access to
available air. While most projects start out
on the bench with traditional heat sink and
fan combinations, they rarely survive past
the proof-of-concept stage and are often
retained for development and sustaining
engineering functions.
As an alternative to traditional heat sinks
and fans, transmissive thermal interface
systems allow heat to move from the
source (processor or GPU) to a thermal
sink, such as an enclosure’s chassis
wall or an enhanced thermal pathway.
Whereas the material used to build a thermal solution or transmissive path does
not make a difference, the I/O physical
interface is critical. It will not matter that
11000 copper is 166 Watts per meter per
degree Kelvin (Wm-1°K-1) better than
1100 aluminum; if the die does not make
contact with the thermal interface, the
heat will not flow.
Precision is the key to success for
thermal contact with a passivated die
paddle FCBGA package. As exposed die
attach surfaces begin to approach optical
flatness, the thermal solution interface
with the die paddle must be as flat as
realistically possible, regardless of the
material chosen.
The example of a regular right cylinder
measuring 0.500" length and 0.750" diameter represents a common mechanical input.
Roughly 20 to 50 percent of the mechanical
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input’s surface area is used for contact
with the CPU die. Contact is dependent on
the CPU die area and increases in higherpower, larger-cache, dual-core units. Using
6061-T6 aluminum, 20 percent contact
with the input area can handle more than
150 W thermal transmission, making this a
suitable initial interface material.
In some cases, the thermal input zone must
be enhanced to allow other tolerances to
vary without affecting the interface solution’s thermal performance. Transport
energy at the input can be reduced by
replacing aluminum with interference-fit
copper. The high pressure associated with
an interference fit enhances the transfer
of heat from copper to aluminum. While
co-milling produces a large, flat surface
when necessary, the copper enhancement
typically protrudes from the surface and
is milled to the required height in a precision CNC milling system. This step more
than doubles the thermal transfer capacity,
allowing the same energy to be transferred
for half of the temperature differential.
While basic accuracies of 0.001" and
tolerances of ±0.005" are commonplace
in commercially milled products, precision metalwork is required to produce a
thermal interface product to tolerances of
better than 0.0005". Coupled with precision standoffs, passive thermal interface
solutions offer optimal thermal transmission through the interface and provide a
precision base for the final PC/104 module
stack. Using precision standoffs throughout the stack mitigates additive tolerance
creep, preventing stress fractures and
delamination of fiberglass boards.
Simulating thermal performance
To help designers get a handle on transmissive cooling solutions and upsidedown, CPU-against-the-wall design
constraints, Advanced Digital Logic
developed the CS-100 Chassis Simulator
(Figure 1), which has effective radiative
capacity as a 220 in2 chassis constructed
from 0.250" thick K100 or MIC-6 Power
Cast Aluminum. The simulator is drilled

Figure 1 | The CS-100 provides a precision
thermal interface surface for benchtop
chassis simulation.
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with the meta-constellation of 3.2 mm
recessed mounting holes, allowing for
transmissively equipped PC/104 CPUs to
be mated to the simulator plate for benchtop operation, thermal stress evaluation,
and most importantly, as a thermal reference platform.
The chassis simulator represents the
finished chassis milling and drill pattern
(see Figure 2) and allows easy migration
from one CPU class to another. For
example, an S15 CPU fitted with a transmissive thermal interface uses the four
standard PC/104 mounting holes and one
of two different sets of thermal attach
screws. Two horizontal M3 holes are
provided for cross-compatibility with the
855 product line, and two diagonal
4-40 holes provide compatibility with the
LX8 thermal interface, allowing the same
chassis hole pattern to be used without
modification. Reusing the mounting holes
across the entire family of PC/104 products helps minimize risk and improves
ROI for designers building products with
life cycles that exceed the lifespan of a
particular PC/104 CPU.
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Figure 2 | Standardized chassis
mounting holes enable compatibility across
all products.

Some long-life products are upgraded and
retrofitted numerous times. The PC/104
platform has demonstrated a longevity
that far exceeds the life of any one PC/104
product. Extending that same bolt-pattern
philosophy to the thermal attach plate
gives designers an upgrade path for their
PC/104 stack-based products that is as
conceptually simple as upgrading the
rims on a car.
Space-constrained applications that use
0.600" PC/104 standard interboard spacing
between the chassis wall and the CPU
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are supported with standard brick-type
thermal interfaces. For interconnects that
become problematic at standard mating
height, customized solutions with critical
connectors can switch to right-angle versions, as shown in Figure 1 (see page 17).
Faster, taller, proof-of-concept brick units
with 1.000" board-to-chassis spacing can
use Molex SL Series crimp-and-poke
connectors (which have a nominal body
height of 0.750") on vertical headers without requiring connector modifications. In
this type of configuration, several stock

CPUs can be evaluated with the CS-100
Reference Chassis, so that the proper
CPU speed and feature set can be determined before proceeding down the path
of mechanical optimization.
Maintaining the integrity of PC/104
Custom heat solutions vary but hinge on
one all-important common element. The
maximum available surface contact area
must be used to facilitate superior thermal
transference from the board to the thermal
pathway and out of the enclosure. Keeping close tolerance at thermal junctions

Big ideas in small standards
is paramount, whether a heat spreader is
attached to a processor, chassis, or bulkhead. If this integrity isn’t maintained,
then the flatness of the contact surface
between the processor and thermal transmission medium will be nullified by heat
buildup, which will eventually fail the
processor when the junctions become
saturated.
As die sizes continue to shrink, engineers
will continue to design inventive ways
of getting the heat out while maintaining
the integrity of the PC/104 height specifications. PC/104 stacks often expand
downward from the host board to allow
maximum opportunity for cooling, but
not all designers can support this practice.
Therefore, thermal solutions must be kept
within PC/104 limits to support those
with unique space and design constraints.
Processors will keep getting faster and
smaller, and mechanical engineers will
keep scratching their heads and sharpening their pencils as they await the
deployment of processors with diamondinfused die paddles. ➤
Matthew Henry is
product manager and
verification engineer
at Advanced Digital
Logic, based in
San Diego, California.
He is U.S. Navy
educated in Electrical
Engineering and has worked in the
embedded computing market segment
for the past 15 years as an FAE/OEM
customer engineer and product manager.
Martin Mayer is
head of R&D for
Advanced Digital
Logic. With more
than a decade of
experience in the
embedded sector,
starting with writing
platform-independent management code
for echo cancellers to control code for
oil-field applications, he joined Advanced
Digital Logic in 1999. Martin earned a
BS/CS with Math and Physics minors
from Sonoma State University in 1995.
Advanced Digital Logic
858-490-0597
matt@adl-usa.com
martin@adl-usa.com
www.adl-usa.com
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Wireless network

EUROTECH
www.eurotech.com
COM-1480 – High-Speed Wireless Communication Module
The Eurotech COM-1480 is a highly integrated low-power
PC/104-Plus board with advanced wireless communication
technologies and is the ideal choice for a wide spectrum
of mobile applications. It supports a multimode tri-band
HSDPA/UMTS engine with data rates of up to 7.2Mbps, in
conjunction with quad-band EDGE/GSM/GPRS connectivity technology with data rates of up to 216kbps. It also
integrates a low-power, 12-channel, high-accuracy GPS
receiver. A standard SIM card can be installed onboard
using a locking cardholder or can be connected via an
optional external SIM card interface.
The COM-1480 is fully compliant with the 2002/95/CE
(RoHS) directive concerning Restriction on the use of certain Hazardous Substances.

FEATURES
›
›
›
›
›
›
›
›
›

PC/104-Plus Version 2.0 compliant architecture
PCI Express Mini Card module with HSDPA/UMTS/EDGE support
Supports 3G digital cellular standards
Optional interface for using an external SIM card
Tri-band UMTS/HSDPA and quad-band EDGE/GPRS/GSM
12-channel GPS receiver
Analog audio interface port
MCX antenna connectors
OSs: Windows CE®, Windows XP Embedded®, and Linux®

For more information, contact: sales@eurotech.com
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EUROTECH
www.eurotech.com
Helios – Highly flexible, programmable edge controller
The Eurotech Helios™ edge controller provides a flexible
and programmable hardware platform with enhanced
wireless connectivity for simplified data acquisition and
integration.
The Helios can facilitate data collection from distributed
devices, monitors, and sensors as well as transmission of
information to a central processing center.

FEATURES
› Programmability: Simplified APIs through Eurotech’s Everyware™

The Helios delivers the Intel® Atom™ Z5xx processor with
speeds up to 1.6GHz in an attractive, secure, and easy-touse industrial-grade enclosure with a rich set of features
and communication capabilities. The Helios platform offers
Four Degrees of Flexibility with regard to programmability, hardware, software, and connectivity, which makes it
ideally suited for digital signage and other applications.

For more information, contact: sales@eurotech.com

Software Framework (ESF), a middleware framework, offer straightforward OEM application development
› Hardware: Available in multiple versions based on the Intel® Atom™
Series Z5xx processor, with operating speeds up to 1.6GHz and
industrial temperature ranges from -40°C to +85°C
› Software: Operating system support for Windows Embedded
Standard, Windows CE 6.0, and Wind River Linux 3.0
› Connectivity: Support for several cellular services with pre-certified
wireless modules such as HSDTA, EvDO, 3G, RFID, Bluetooth, and
ZigBee
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Advanced Digital Logic, Inc.
4411 Morena Blvd., Suite 101• San Diego, CA 92117
858-490-0597

www.adl-usa.com

Custom Integrated Systems
Serving the PC/104 industry for over 15 years, Advanced
Digital Logic (ADL) offers a wide range of leading-edge
and long-life embedded products that fit many demanding
applications. These passively cooled configurable systems
accommodate off-the-shelf customer-specified hardware
in a one-piece aluminum extrusion. The machined aluminum end plates allow an interconnect system based on
commercial through military grade connectors and can be
built to fit an array of environmental conditions. A basic
Atom configuration can be as short as 5" in length. Longer
footprints allow integration of additional I/O and special
storage or power requirements. Contact your sales engineer for more information.
A complete line of Standard Convection Cooled, Rugged
MICROSPACE PC (MPC) Systems are available. Contact your
sales engineer or visit our website for more information.

FEATURES
› Available for high performance Intel GS45/945/855 to low power

Intel Atom and AMD Geode chipsets
Integrated passive heat sink
Low 2.5" H x 6.5" W profile
PC/104 expansion card(s) capability
Various hard drive, solid state (flash), and power supply
configurations
› I/O plates to accept standard and custom connectors
› Extended temperature available
› Serving the PC/104 industry for over 15 years!
›
›
›
›

For more information, contact: sales@adl-usa.com
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Pro-Dex Oregon Micro Systems
15201 N.W. Greenbrier Pkwy B-1 • Beaverton, OR 97006
800-707-8111

www.Pro-DexOMS.com
PC78

The PC78 Motion Controller is capable of controlling up to
4 axes of servo or stepping motors. Not only a PC/104 product, the PC78 has an RS-232 port for communications in
remote applications. The PC78 supports up to 12 generalpurpose I/O and has an extensive command set, making
it a very capable product in a small package. Flash memory allows for non-volatile macro storage for completely
stand-alone operation.
Pro-Dex OMS produces embedded motion controls for
servo and/or stepper motors for many applications in a
variety of markets. The OMS products offer the perfect
balance of functional capability, ease of use, physical package size, connectivity and costs, all at the highest quality
available. Accelerate your product to market while lowering your risk with an OMS motion controller and learn why
Pro-Dex OMS is “The Company in Motion.”

For more information, contact: SalesOR@pro-dex.com

FEATURES
›
›
›
›
›
›
›
›
›

Four axes of stepper control with encoder feedback or servo control
Encoder feedback to 12MHz
Single high density shielded SCSI3 connector
16-bit DAC analog resolution
Independent and coordinated motion of all axes at the same time
Circular interpolation
Up to 12 user I/O
Dedicated home and plus/minus over-travel inputs for each axis
Custom, parabolic, cosine, linear trajectory profiles

RSC# 20951 @ www.smallformfactors.com/rsc
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WinSystems, Inc.
715 Stadium Drive • Arlington, TX 76011
817-274-7553

www.WinSystems.com
Multifunction A/D

The PCM-MIO is a versatile, PC/104-based analog input,
analog output, and digital I/O board designed to meet customer demands for high-accuracy and high-channel-count
analog and digital I/O. The board is based upon Linear
Technologies’ precision converters and voltage references,
which require no external calibration.
The board will support up to 16 single-ended input channels, 8 differential input channels, or various combinations
of both. The software-programmable input ranges are
±5V, ±10V, 0-5V, and 0-10V. The input channels are voltage
protected to ±25V and can work directly with industrystandard signal conditioning modules.
There are eight 12-bit Digital-to-Analog (D/A) converters
with individual software-programmable voltage ranges
of ±5V, ±10V, 0-5V, and 0-10V. The output channels can
be updated and cleared individually or simultaneously.
They also work with industry-standard signal conditioning
modules.
A total of 48 bidirectional TTL-compatible digital I/O
lines are onboard that can be software configured as
input, output, or output with readback. Twenty-four can
generate interrupts if it senses a change of state. Each
output can sink 12mA and will interface directly with optoisolated modules.
The PCM-MIO operates over the industrial temperature
range of -40°C to +85°C. Free software drivers are available for C, Windows®, and Linux.

FEATURES
›
›
›
›
›
›
›
›
›
›
›
›

Analog and digital I/O on one board
16-bit Analog-to-Digital (A/D) converter
Conversion speed: 100k samples per second
Two quad 12-bit Digital-to-Analog (D/A) converters
Each individual channel independently software programmable
Low-noise onboard DC/DC converter
No adjustment potentiometers or calibration needed
48 bidirectional TTL-compatible digital I/O lines with 24 capable of
event sense interrupt generation
Free software drivers in C, Windows®, and Linux
+5V only operation
-40°C to +85°C temperature operation
Configurations available with A/D or D/A only

WinSystems offers the board configured with the A/D converters depopulated, and another version with the D/A
converters depopulated. This lowers the cost of the unit
if these functions are not required for your application.
Additional configurations are available as well. Please contact an applications engineer with your requirements.

For more information, contact: Info@WinSystems.com
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ACCES I/O Products, Inc.
10623 Roselle Street • San Diego, CA 92121
858-550-9559

www.accesio.com

USB-AI Series, up to 128 Differential Analog Inputs
The USB-AI Series is a new line of low-cost USB/104 analog input modules. This innovative line of 12- and 16-bit
USB modules offers up to 128 differential inputs and is
ideal for precision measurement, analysis, monitoring,
and control in countless embedded applications. Standard
features in the USB-AI Series include additional digital I/O
lines and a 16-bit counter/timer – all packaged in a small,
rugged, industrial enclosure. With an excellent price/performance value, this family of boards also includes models
with slower A/D speeds and a group of 12-bit modules for
less demanding applications. The OEM USB/104 version
provides just the board without the enclosure and is ideal
for a variety of embedded OEM applications – simply connect to any available USB port. The USB-AI Series offers a
wide range of signal conditioning types per channel such
as: RC filters on each input, voltage divider on each input,
4-20mA current inputs, thermocouples (temp sensor for
cold junction), RTD measurement, and bridge completion.

FEATURES
›
›
›
›
›
›
›
›
›
›
›

High-speed USB 2.0 device with up to 500kHz sampling rate
Up to 128 signal conditioned analog inputs, 12- or 16-bit
Eight input ranges, unipolar or bipolar
Real-time hardware auto-calibration and oversampling for
accurate data
Wide range of signal conditioning types per channel:
RC filters and voltage divider on each input
4-20mA current inputs
Thermocouples (temp sensor for cold junction)
RTD measurement and bridge completion
A/D starts via software, timer, or external trigger
16-bit programmable counter/timer

For more information, contact: contactus@accesio.com
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ACCES I/O Products, Inc.
10623 Roselle Street • San Diego, CA 92121
858-550-9559

www.accesio.com

96 USB Digital I/O Series
Model USB-DIO-96 was designed for compact control and
monitoring applications and features 96 or 48 industrialstrength TTL digital I/O. This USB device is an ideal solution
for adding portable, easy-to-install digital I/O to any PC
or embedded system with a USB port. The unit is a true
USB 2.0 device, offering the highest speed available with
USB, and is hot-pluggable, which allows quick connect/
disconnect whenever you need additional I/O on your USB
port. The USB-DIO-96 is useful for monitoring dry contacts
or generating outputs for controlling external devices such
as LEDs and other indicators or system equipment. Applications include home, portable, laptop, education, laboratory, industrial automation, and embedded OEM.

FEATURES
› 96 or 48 lines of digital I/O
› Twelve or six 8-bit ports independently selectable for inputs or

outputs

› All I/O lines buffered with 32mA source, 64mA sink current
› I/O buffers can be enabled or tri-stated under program control
› Jumper-selectable I/O pulled up to 5V for contact monitoring, down

to ground, or floating

A Micro-USB header connector is provided in parallel with
the high-retention Type B connector for stacking and
embedded applications.

For more information, contact: contactus@accesio.com

› Resettable fused +5VDC outputs per standard 50-pin connector
› USB/104 form factor for OEM embedded applications features

PC/104 module size and mounting compatibility

› Type B USB connector features high-retention design
› Small (4" x 4" x 1.4"), rugged industrial enclosure available
RSC# 42373 @ www.smallformfactors.com/rsc
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Sundance Multiprocessor Technology
Sundance House, Waterside • Chesham, HP5 1PS United Kingdom
+44 1494-793-167 | +1 (214) 272-0395 | +39 0185-385-193

www.SUNDANCE.com

SMT100: PCI/104-Express Virtex-5 FPGA Stackable Module
Sundance, the leading supplier and manufacturer of
advanced Digital Signal Processing (DSP), multicore and
reconfigurable COTS systems announced the Series-1:
a complete range of PCI/104-Express small form factor,
stackable FPGA-based modules. This new family of FPGAcentric products is reconfigurable, flexible and scalable to
suit high performance computing and modular signal processing applications, enabling rapid prototyping and the
deployment of embedded systems.
The SMT100 is a PCI/104-Express module designed for a
variety of applications including real-time data acquisition,
control and vision. It features medium and large Virtex-5
FPGA sizes in the FXT family type for embedded processing
with a PowerPC 440 processor core. The FPGA is directly
connected to high density DDR2 SDRAM memory for buffering and PCI Express for high bandwidth data transfers.
These resources break the existing bandwidth limitation
of previous bus technologies to perform high speed data
streaming to host controllers.
Using the Sundance Local Bus (SLB) mezzanine cards, the
SMT100 processing platform can interface to a wide range
of multichannel analogue and digital data converters (A/D
and D/A), multichannel video I/O (PAL/NTSC, Camera Link,
DVI, HDMI, GigE) and communication interfaces (Optical
Fibre, RS-422, Ethernet).

For more information, contact: enquiries@sundance.com

FEATURES
1. USB 2.0 interface for flash programming
2. PCI 32-bit/33MHz
3. JTAG for debugging and FPGA programming
4. Sundance Local Bus (SLB) mezzanine card interface
5. MicroSD flash socket
6. External power connector (+3V, +5V, ±12V)
7. External differential clock input and LVTTL I/O
8. External 1PPS synchronization and trigger signal inputs
9. Virtex-5 FX30T or FX70T FPGA device
10. PCI Express x4 lanes
11. Cabled PCI Express x1 lane
12. 512MB DDR2 SDRAM
13. Dual RS-232 ports
14. Dual SATA connectors

RSC# 44190 @ www.smallformfactors.com/rsc
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ACCES I/O Products, Inc.
10623 Roselle Street • San Diego, CA 92121
858-550-9559

www.accesio.com
Pico-I/O™ Series

ACCES I/O Products, Inc. is excited to announce the first of
a new line of small form factor products – Pico-I/O™ Model
PICO-DIO16RO8. Designed for expansion on Pico-ITXe
single board computers, this unit features 16 industrialstrength TTL/LVTTL digital I/O and 8 Form C electromechanical relay outputs. This mix of programmable inputs
and outputs combined with the dedicated relays allows
system designers greater flexibility while containing overall costs.
This product is also available as a USB 2.0 device (Model
USBP-DIO16RO8) and features a high-retention USB
Micro-B connector and an additional Micro-USB input
header. This tiny OEM board is an ideal OEM USB solution
for adding embedded, easy-to-install buffered TTL/LVTTL
digital I/O and relay output capabilities to any computer
with a USB port.

FEATURES
› TWO MODELS AVAILABLE
› Pico-I/O™ USB device featuring SUMIT™ stacking connector and

›
›
›
›
›
›

up to 4 I/O expansion boards in SUMIT™ stack or wired high-speed
USB 2.0 device; USB 1.1 compatible with alternate embedded USB
connector and all required power drawn from USB port; no external
power adapter required
BOTH MODELS FEATURE:
16-channel TTL/LVTTL digital I/O
All 16 I/O lines buffered with 32mA sink/source current capabilities
8 Form C electromechanical relays switch 1A
Custom high-speed function driver
Pico-I/O™ module size (60mm x 72mm) and mounting capability

For more information, contact: contactus@accesio.com
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10623 Roselle Street • San Diego, CA 92121
858-550-9559

www.accesio.com

PC/104-Plus Watchdog Timer Board
The P104-WDG-CSM is a new series of dedicated watchdog
timer boards for PC/104-based embedded systems. This
feature-rich watchdog board will vigilantly stand guard
over your system and will help avoid costly system failures.
The board can be used to monitor the operation of your
application program as well as your operating system and
will initiate a system reset in case of lockup. In addition,
the P104-WDG-CSMA can monitor and control a variety of
system hardware parameters such as temperature, voltage, fan speed, humidity, and more.
The board was designed to allow for complete peace of
mind when planning your next PC/104-based embedded
system. Applications include kiosks, industrial automation,
military/mission-critical, asset management and tracking,
retail, medical, embedded OEM, temperature measurement, and many others that require self-reliant embedded
systems.
For more information, contact: contactus@accesio.com

FEATURES
›
›
›
›
›
›
›
›
›
›
›

PC/104-Plus watchdog timer board with software-selectable timeout
Watchdog open collector reset outputs
Temperature measurement, monitor, and alarm
Fan status and speed control
PCI-104 power monitor/limit alarm interrupt
Opto-isolated input to trigger reset
General-purpose opto-isolated input, two outputs
Two general-purpose 8-bit A/D inputs
External fused 5V and 12V power
Light sensor for enclosure security
Extended temperature (-40°C to +85°C) available
RSC# 42515 @ www.smallformfactors.com/rsc
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Parvus Corporation
3222 Washington Street • Salt Lake City, UT 84115
800-483-3152

www.parvus.com

COM-1268 10-Port Gigabit Ethernet Switch
The COM-1268 is a rugged PC/104-Plus Gigabit Ethernet
switch card equipped with ten 10/100/1000Mbps ports for
connecting IPv4 and IPv6 computing devices in demanding embedded system LANs. This small form factor layer
2+ switch features an onboard microprocessor for local/
remote control and monitoring, as well as roadmapped
support for QoS prioritization, VLANs, Simple Network
Management Protocol, and Rapid Spanning Tree. A rugged, impedance-matched connector brings out high-speed
Gigabit Ethernet signals, along with RS-232 serial console
for CLI management, status LEDs, and zeroization. An
out-of-band 10/100 Ethernet port is available for web GUI
management of port settings. Up to four switch ports can
support fiber-optic connections. Also available in a COTS
military-hardened enclosed switch subsystem (DuraNET
1268), mobile router subsystem (DuraMAR 3230), and mission computer platform (DuraCOR 810-Duo).

FEATURES
›
›
›
›
›
›
›
›
›
›

10x Gigabit Ethernet switch ports
Management via serial or Ethernet console ports
IPv4 and IPv6 compliant
Port-based and 802.1Q tagged VLAN support
Roadmapped support for RSTP, SNMP, CoS/QoS
Stand-alone network switch (no CPU required)
PC/104-Plus form factor compliant
Integrated clamshell heat sink thermal plates
Conduction cooled; -40°C to +85°C operating temperature
Fiber and copper media capable

For more information, contact: sales@parvus.com

MIL-SPEC
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3222 Washington Street • Salt Lake City, UT 84115
800-483-3152

www.parvus.com
ACS-5180

The ACS-5180 is a rugged PC/104-Plus isolated power supply capable of supplying up to 80 Watts of power output
over extended temperature ranges to embedded computing devices in demanding military/civil ground vehicle, shipboard, and aircraft applications. Designed for extended
temperature operation (-40°C to +85°C per MIL-STD-810G)
and demanding power conditions dealt onboard military
ground vehicles (MIL-STD-1275D) and aircraft (MIL-STD704F) installations, this highly efficient (90%+), filtered
DC/DC converter supplies DC voltage outputs (+3.3V, +5V,
+12V) over the PC/104 (ISA) bus, PC/104-Plus (PCI) bus,
or onboard screw clamp terminal. Featuring an onboard
MIL-STD-461E EMI filter and rugged mechanical design,
this small form factor (3.550" x 3.775") card is designed to
operate without heat sinks or any active cooling and provides resistance to high levels of shock and vibration.

For more information, contact: sales@parvus.com

FEATURES
›
›
›
›
›
›
›
›

80/40 Watts PC/104-Plus power supply
18V to 33V DC input range
+3V, +5V, +12V DC output
High efficiency 90%+
Extended temperature: -40°C to +85°C
MIL-STD-704E and MIL-STD-1275D compliance
MIL-STD-461E EMI filter
Designed for MIL-STD-810G environments

RSC# 44291 @ www.smallformfactors.com/rsc
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Tri-M Engineering
100-1407 Kebet Way • Port Coquitlam, BC V3C 6L3 Canada
604-945-9565

www.tri-m.com

CanTainer – Rugged PC/104 Enclosure
The CT104 CanTainer is a rugged PC/104 enclosure system
constructed of .125" aluminum and designed for hostile
and mobile environments. It features a dual system of
shock and vibration isolation: The PC/104 modules are
mounted axially in the enclosure with four internal rubber corner rails to absorb high-frequency vibrations, while
the entire enclosure is mounted on the host platform with
a thick rubber pad that absorbs low-frequency G-forces.
The rubber pad may be removed for optional mounting
solutions such as hard mounting, flange endcap, or fluidic
mount assembly.
The CanTainer cross section measures 6.00" wide by 5.45"
high (not including mounting pad) and is designed to
mount PC/104 boards axially along the entire length of
the enclosure body. The enclosure is available in standard
lengths from 2" and 12" with custom lengths up to 48".

FEATURES
›
›
›
›
›
›
›
›
›
›

Dual shock and vibration protection system
PC/104 mounting
Available as a complete kit
Passively cooled
Easily customized: length, coating, etching, milling, mounting
6063-T5 extruded aluminum
.125" thick
High-grade extruded rubber
Black anodized coating
Standard lengths from 2" to 12"

For more information, contact: info@tri-m.com
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Tri-M Engineering
100-1407 Kebet Way • Port Coquitlam, BC V3C 6L3 Canada
604-945-9565

www.tri-m.com
HE104+DX

The HE104+DX is a high efficiency 108W DC-DC converter
that can supply +3.3V, +5V, +12V, and -12V DC outputs.
The HE104+DX is designed for low noise embedded computer systems, has a wide input range of 6V to 40V DC,
and is ideal for battery or unregulated input applications.
The HE104+DX is specifically designed for vehicular applications and has heavy-duty transient suppressors (9,000W
on both main and secondary inputs) that clamp the input
voltage to safe levels, while maintaining normal power
supply operation. The HE104+DX is a MOSFET-based
design that provides outstanding line and load regulation
with efficiencies up to 90 percent. Organic Semiconductor
Capacitors provide filtering that reduces ripple noises
below 20mV. The low noise design makes the HE104+DX
ideal for use aboard aircraft or military applications or
wherever EMI or RFI must be minimized.

For more information, contact: info@tri-m.com

FEATURES
›
›
›
›
›
›
›
›
›
›

108W DC-DC converter
+3.3V, +5V, +12V, and -12V DC output
6V to 40V DC input range
Extended temperature: -40°C to +85°C
PC/104-Plus compliant
High efficiency up to 90 percent
High transient suppression
Low output ripple
Remote on/off standard
Removable connector blocks

RSC# 16985 @ www.smallformfactors.com/rsc
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Advantech Corporation
38 Tesla, Suite 100 • Irvine, CA 92618
Tel: 800-866-6008 • Fax: 949-789-7179

www.advantech.com/embcore
PCM-9362

Advantech’s PCM-9362 is a 3.5" SBC featuring the latest
Intel® Atom™ N450/D510 single and dual core processors. The N450 variant supports fanless operation, while
both versions feature DDR2 memory running at 677/
800 MHz. A rich I/O interface ensures great flexibility,
while the board’s convenient connector coastline reduces
the need for adapter cables. The PCM-9362 also features
bus expansions including mini PCIe, thus enabling Wi-Fi,
video accelerator cards and Advantech MIO for additional
I/O connectivity (additional COM, LAN and USB ports). The
PCM-9362 also supports MPEG-2 decoding and HD audio.
The PCM-9362’s dual LAN feature makes it ideal for integration into communication and medical applications.

FEATURES
› Embedded Intel® Atom™ N450 1.67 GHz single core processor/Atom

D510 1.67 GHz dual core processor + ICH8M

› Intel Gen 3.5 DX9, MPEG-2 decode in HW, multiple display: VGA,

18-bit LVDS

› Supports 12 V input power for PCM-9362N, 5 V input power for

PCM-9362NC

› 2 Intel GbE support, rich I/O interface with 4 COM, 2 SATA, 6 USB

and GPIO

› Supports embedded software APIs and utilities

For more information, contact: ECGInfo@advantech.com
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1898 E. Southern Ave. • Tempe, AZ 85282
480-838-1799

www.actis-computer.com

XCOM-9460 – COM Express Processor Board
The XCOM-9460 COM Express module with PowerPC
PPC460EX from AMCC is a highly integrated solution processor board specially designed to meet PICMG COM.0
requirements. Featuring a very low power and high performance PowerPC processor, the board measures only
3.7"x3.7". The AMCC PPC460EX PowerPC processor integrates 440 core, DDR2 memory, Gigabit Ethernet, PCIe,
PCI, dual USB 2.0 Full-Speed ports, one Serial-ATA, IEEE754 Floating Point Unit and integrated Security Engine.
This processor is rated at 2000 DMIPS and 2000 MFLOPS
at 1 GHz. A 128-bit 2D/3D graphic controller supporting
resolution up to 1024x768 is available for a Man Machine
Interface with analog RGB, LVDS, LCD and s-video outputs.
All these ports are accessible on standard COM Express
connectors. Available in extended temperature (-40°C to
+85°C), it supports Linux and other major RTOSs. ACTIS
Computer also offers the XCOM-9347 with a Freescale
PowerQUICC II Pro MPC8347E. Call sales at 480-838-1799.
For more information, contact: supportus@actis-computer.com

FEATURES
›
›
›
›
›
›
›
›
›
›
›

Processor AMCC PPC460EX 600, 800 MHz or 1 GHz
x4 PCIe interface
32-bit, 33/66 MHz PCI
Up to 2 GByte DDR2 SDRAM on SO-DIMM socket
1 GByte NAND Flash – 1 Serial-ATA II port
8 MByte Boot Flash – 8 kByte NVRAM
2 Gigabit Ethernet ports – 2 USB 2.0 Full-Speed ports
2 I2C buses – 8 user GPIOs
2 RS-232 UARTs – 1 JTAG debug interface
Graphic controller 2D/3D rendering engine
XGA resolution 1280x1024
RSC# 41096 @ www.smallformfactors.com/rsc
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Diamond Systems Corporation
1255 Terra Bella Avenue • Mountain View, CA 94043
650-810-2500

www.diamondsystems.com

Magellan Embedded-Ready Subsystem
Magellan is a highly integrated Embedded-Ready Subsystem (ERS) that incorporates an I/O application layer,
computer-on-module layer, and thermal layer into a compact, COM Express form factor board-level subsystem.
Magellan comes in a range of models that vary according to the choice of COM Express CPU module and SDRAM
capacity (socketed or soldered-on) to meet the price/
performance needs of your application. It can be used
either as a highly integrated embedded component or
as a platform for application development and reference
designs.
Magellan’s baseboard includes connectors and interfaces
for USB, serial, gigabit Ethernet, and SATA mass storage
devices. It supports the connection of a wide variety of CRT
and LVDS-interfaced flat panel displays. Power is supplied
by means of a robust six-pin terminal block.

FEATURES
›
›
›
›
›
›
›
›
›
›
›

Choice of 1.1GHz Intel Atom Z510 or 1.6GHz Intel Core 2 Duo LV CPUs
Up to 4GB of DDR2 SDRAM
Dual Gigabit Ethernet LANs
SATA support
Quad USB 2.0 ports
Two RS-232 and two RS-232/422/485 ports
CRT and LVDS video output
Onboard USB flash disk socket
Onboard 7-30V DC/DC power supply
PCI-104 or SUMIT stackable expansion and FeaturePak socket
Operating temperature of -40°C to +85°C (-40°F to +185°F)

For more information, contact: dfastenau@diamondsystems.com
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Emerson Network Power
2900 S. Diablo Way, Suite 190 • Tempe, AZ 85282
1 800 759 1107 or +1 602 438 5720

Emerson.com/EmbeddedComputing
COM Express Modules

The COMX-CORE Series modules feature Intel® Core™ i5
and i7 mobile platform dual-core processors (up to 2.5 GHz)
for high-performance applications. These modules have a
wide range of interfaces to connect to standard peripherals
directly or to carrier-mounted I/O.
The COMX-ATOM-420 module features the Intel® Atom™
processor N450 at 1.6 GHz for low power consumption and
improved performance. Designed for use in applications
that require easy-to-use embedded PC functionality, it has
a wide range of built-in devices to connect to standard PC
interfaces.
Innovative embedded motherboards based on new processor platforms can help maximize your product life cycle.
Emerson’s high-quality and stable motherboards are delivered from outstanding manufacturing facilities and are
backed by our global service presence.
For more information, contact: EmbeddedComputingSales@Emerson.com

FEATURES
COMX-CORE Series
Up to 8GB DDR3 memory, onboard USB flash
Gigabit Ethernet, SATA and USB ports
Dual graphics outputs
Multiple PCI Express lanes for high-speed expansion
COMX-ATOM-420
› Up to 2GB DDR2 memory, optional eUSB flash
› Gigabit Ethernet, SATA and PCI Express
› LVDS graphics for flat panel displays
› 8x USB 2.0 interfaces
›
›
›
›

RSC# 44163 @ www.smallformfactors.com/rsc
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EUROTECH
www.eurotech.com
Adbc8025
The Adbc8025 is a Type 3 COM Express module supporting
the Intel® EP80579™ System-On-Chip.
The Adbc8025 delivers a very rich set of interfaces including: SATA, USB, Gigabit, CAN, video, and serial interfaces.
Very efficient and complete, the Adbc8025 also supports
high-end features such as ECC memory, making it the ideal
choice for applications where reliability is a must.

FEATURES
›
›
›
›
›
›
›
›
›
›
›

Intel® EP80579 integrated processor 1.066GHz
Up to 2GB maximum, ECC support
Video (SXGA: 1280 x 1024 at 24-bit)
2x SATA 1.0a, 150MBps
5x USB 2.0
3x Gigabit Ethernet
2x RS-232
2x CAN 2.0b
Expansion bus (x4 PCIe/4 x1 PCIe; PCI: 32 bits/33MHz, 3.3V)
COM Express Type 3 pinout
Basic module size (125x95mm)

For more information, contact: sales@eurotech.com
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www.eurotech.com
Adbc7515
The Adbc7515 is a Type 5 COM Express module supporting
the Freescale® dual core processor MPC8572™.
This COM provides advanced features, including up to
4GB ECC protected memory, Gigabit Ethernet, up to x8
PCI Express, and SRIO support.
Ideal in projects where time-to-market and flexibility must
be matched, the Adbc7515 offers a great building block
that can be easily customized by means of an applicationspecific carrier board.

For more information, contact: sales@eurotech.com

FEATURES
Freescale® MPC8572™ (1.5GHz) processor
DDR2-667 SO-RDIMM dual-channel: 4GB
3x 10/100/1000BASE-T
Configurable expansion bus (x8 PCIe/x4 PCIe + x4 PCIe/x4 SRIO +
x4 PCIe/x4 PCIe + x2 PCIe + x2 PCIe)
› 2x TIA/EIA-232
› COM Express Type 5 pinout
› Basic module size (125x95mm)
›
›
›
›
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Kontron
14118 Stowe Drive • Poway, CA 92064-7147
888-294-4558

www.kontron.com

Kontron COM Express Modules
Kontron offers the most expansive product portfolio of
COM Express compliant and compatible modules. Modules
range in performance and power consumption from the
ultra-small, extremely power-efficient nanoETXexpress-SP
with the Intel Atom Z5xx processor series all the way up to
the top-performing ETXexpress-AI featuring Intel Core i7
processors. For more information on all of the Kontron
COM Express solutions, visit www.kontron.com/ETXexpress.

FEATURES
› COM Express Type 1 and Type 2 solutions
› Processing performance up to 2.53GHz with Intel® Core™ i7

processors

› Other low-power CPU-based modules also available
› Up to 8MB system memory on COMs with dual channel and ECC

memory support

› ETXexpress, microETXexpress, nanoETXexpress – Size options all

following the COM Express standard pin-outs

› Request a sample today and start evaluating immediately

For more information, contact: info@us.kontron.com
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Advantech Corporation
38 Tesla, Suite 100 • Irvine, CA 92618
Tel: 800-866-6008 • Fax: 949-789-7179

www.advantech.com/embcore
SOM-6763

Advantech’s SOM-6763 Com-Micro CPU module measures
a mere 95 x 95 mm and is powered by Intel® Atom™ N450/
D510 processors. It features a low-power rating, yet offers
full I/O functionality and an integrated graphics engine
with support for multiple displays. The SOM-6763 works
intelligently to improve application reliability and to prevent overheating by monitoring CMOS battery voltage
and system fan temperatures. The SOM-6763’s size, combined with its N450/D510 processors and ICH8M chipset,
makes it suitable for small, low-power portable devices
and applications.

FEATURES
› Embedded Intel® Atom™ N450 1.67 GHz single core processor/

Atom D510 1.67 GHz dual core processor + ICH8M

› Intel Gen 3.5 DX9, MPEG-2 decode in HW, multiple display: VGA,

18-bit LVDS

› Supports 5 PCIe x1 (1 PCIe x4 or 1 PCIe x2 option), 4 PCI masters
› Supports 3 SATA II ports, 8 USB 2.0 ports
› Supports embedded software APIs and utilities

For more information, contact: ECGInfo@advantech.com
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Advantech Corporation
38 Tesla, Suite 100 • Irvine, CA 92618
Tel: 800-866-6008 • Fax: 949-789-7179

www.advantech.com/embcore
SOM-5788

The SOM-5788 from Advantech offers a low-power, highperformance chipset solution in a COM Express Type II form
factor. It features 8 GB of DDR3 memory in addition to
VGA, LVDS, HDMI and HD audio support. The SOM-5788’s
Intel® Core™ i7 architecture allows graphical performance
1.5 times greater than that of a GM45-based platform.
Additional features include support for five hard drives
(1 PATA and 4 SATA). The SOM-5788’s versatility makes
it ideal for multiple applications across many industries,
including gaming, medical and transportation.

FEATURES
›
›
›
›
›

Embedded Intel® Core™ i7 processor + QM57
Intel® GMA integrated in Intel® Core™ i7 or Intel® Core™ i5
Supports 6 PCIe x1, 4 PCI masters
Supports 4 SATA II ports, 8 USB 2.0 ports
Supports embedded software APIs and utilities

For more information, contact: ECGInfo@advantech.com
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EMAC, Inc.
2390 EMAC Way • Carbondale, IL 62902
618-529-4525

www.emacinc.com
SoM-9G45/9M10

The SoM-9G45/9M10 is a System-on-Module (SoM) based
on the Atmel ARM9 AT91SAM9G20 or AT91SAM9M10 processor. This fanless ARM9, 400 MHz SoM has an Ethernet
PHY included with 4 serial ports. It utilizes up to 256 MB of
external DDR2/SDRAM, 1 GB of NAND Flash, and includes
an MMU that allows it to run Linux and Windows CE Operating Systems. A SoM is a small embedded module that
contains the core of a microprocessor system.

FEATURES

Using the same small 200-pin SODIMM form factor utilized
by other EMAC SoMs, the SoM-9G45/9M10 is the ideal processor engine for your next design. All of the ARM processor core is included on this tiny board featuring: Flash,
memory, serial ports, Ethernet, I2S audio, PWMs, timer/
counters, A/D, digital I/O lines, video, clock/calendar, and
more. Price is $190 Quantity 1.

›
›
›
›
›
›
›
›
›

www.emacinc.com/som/som9g45.htm
For more information, contact: info@emacinc.com

Small, 200-pin SODIMM form factor (2.66" x 2.375")
Atmel ARM9 Jazelle AT91SAM9G45 or 9M10 400 MHz processor
10/100BASE-T Ethernet with onboard PHY
4 serial ports with handshake and 1 I2C and 2 SPI ports
1 USB 2.0 Host and 1 Host/Device (USB OTG) High-Speed ports
Up to 1 GB of NAND Flash, 8 MB of Dataflash, and 256 MB of RAM
On-module microSD card socket and 2nd external SD card interface
1 I2S audio port
Graphic LCD interface with up to 1280 x 860 resolution and touch
screen
› Hardware CODECs: H.264, MPEG-4, MPEG-2, VC-1, H.263
› Typical power requirement less than 1 Watt
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EUROTECH
www.eurotech.com
Catalyst Module LP
Eurotech’s Catalyst Module LP delivers the latest technologies for the Intel® Atom™ platform in the popular Catalyst
form factor. The Catalyst Module LP is based on the Intel
Atom N450, D410, and D510 processors, which offer both
single-core and dual-core capabilities and the Intel ICH8M
companion chip. This latest chipset from Intel offers a
graphics engine up to 400MHz, high-speed I/O, and hyperthreading capabilities.

FEATURES
› High-speed communication and I/O capabilities include

This combination of technologies makes the Catalyst
Module LP a powerful embedded module that leverages
the processor capabilities to offer a feature-dense embedded solution in the same fanless 67 x 100mm form factor
that makes the Eurotech Catalyst product family so powerful. With a common footprint, the Catalyst Module LP system is easily scalable and allows existing Catalyst Module
customers to migrate to the new Intel Atom N450, D410,
or D510 processors in a straightforward, simplified way.

Gigabit Ethernet, USB 2.0, PCI Express, and much more

› High-performance graphics including VGA displays, LVDS video,

and HD audio

› Memory options up to 2GB of DDR2, SATA, SD/MMC, and Flash
› Operating system choices for Wind River Linux, Windows Embedded

Standard, and Windows CE 6.0

› Drop-in replacement for the original, standard temperature range

Catalyst Module from Eurotech

For more information, contact: sales@eurotech.com
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www.eurotech.com
Catalyst Module XL
Eurotech’s Catalyst Module XL leverages the power of the
Intel® Atom™ Z5xx processor to deliver an industrial-grade,
high-performance, and low-power solution.
Measuring only 67 x 100mm, the Catalyst Module XL offers
the full suite of I/O and multimedia capabilities of the Atom
processor while consuming under 3W of power and generating very low heat, eliminating the need for fans and
heat sinks even with the most intensive computations and
processes. These qualities make the Catalyst Module XL
attractive for enclosed, space-constrained devices with
little ventilation where heat and power dissipation are
critical and industrial temperature ranges are necessary.

FEATURES
› Low-power design with less than 3W in typical applications thanks

to the Eurotech microcontroller-based power management system

› Dual independent displays, LVDS up to 1366 x 768, SDVO up to

1280 x 1024, HD audio, and codecs for MPEG-4/2/1, H.264, and DivX

› Communication capabilities include SD/MMC slots, USB 2.0 ports,

dual PATA ports, Gigabit Ethernet, CAN, Mini PCI, and more

› Operating system choices for Wind River Linux, Windows Embedded

The carrier board’s two-card design offers flexibility, starting with either a standard carrier board or a custom design
to meet unique requirements for greater differentiation
against the competition and quick time-to-market.
For more information, contact: sales@eurotech.com

Standard, and Windows CE 6.0

› Drop-in replacement for the original, standard temperature range

Catalyst Module from Eurotech
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Technologic Systems
16525 East Laser Drive • Fountain Hills, AZ 85268
480-837-5200

www.embeddedARM.com

TS-7500 Ultra-Compact 250 MHz ARM9 Computer Module
The TS-7500 is an ultra-compact embedded computer module based on a 250 MHz ARM9 CPU from Cavium Networks.
With 64 MB RAM, 4 MB bootable onboard flash, a microSD
card slot, and a 5K LUT programmable FPGA, the TS-7500
is a powerful and flexible embedded solution. The TS-7500
boots Linux 2.6 from onboard flash or SD card in under
3 seconds. 10/100 Ethernet, USB slave, and dual USB host
ports are brought out directly. The 44-pin downward-facing
header brings out I2C and 31 FPGA-controlled lines, making
it easy to interface with a baseboard of your own design.
Using under 400 mA at 5 V, a TS-7500 driven product can be
fully powered by a USB device cable.
User-Programmable FPGA
The TS-7500 features a 5K LUT Lattice XP2 FPGA. Although
loaded by default with a standard bitstream that implements SD card access, GPIO, SPI, and 8 XUART highperformance UARTs, the FPGA can easily be reloaded
automatically at startup with a user-programmed bitstream. Does your application require custom real-time
logic such as non-standard bus interfaces, PWM outputs,
quadrature decoding, pulse timing, or digital counters?
Technologic Systems can integrate that functionality into
a custom TS-7500 FPGA configuration for an elegant and
affordable solution. For our customers who prefer to do
their own development, Technologic Systems has made
available a TS-7500 open-core Verilog project. A bitstream
that implements CAN and SPI is also available.
The TS-7500 Development Kit
The development kit includes the TS-ENC750 enclosure
with the TS-752 baseboard. The baseboard demonstrates
the power of the TS-7500, implementing relays, RS-232,
RS-485, CAN, Power over Ethernet, and DIO signal protection. The kit also includes a microSD card pre-loaded
with Debian Linux for the TS-7500, a complete GNU C/C++
development environment, and Eclipse IDE for Windows.

FEATURES
›
›
›
›
›
›
›
›
›
›
›
›
›
›
›
›
›
›
›

250 MHz ARM9 CPU
64 MB DDR-RAM
4 MB NOR flash
5K LUT user-programmable FPGA
1 microSDHC card slot
USB 2.0 480 Mbps host (2)
USB 2.0 480 Mbps slave (1)
1 10/100 Ethernet
8 TTL UARTs or 3 UARTs and CAN
33 DIO, SPI, and I2C interfaces
Watchdog timer
Optional battery-backed RTC
Power over Ethernet ready
Small size (67 mm x 75 mm)
Low power (400 mA @ 5 V)
Fanless operation from -20 °C to +70 °C
Unbrickable, boots from SD or flash
Boots Linux 2.6 in less than 3 seconds
AppKit includes baseboard and enclosure

TS-7550 Also Available
The TS-7550 is a module that is interchangeable with the
TS-7500. Instead of the microSD card and 4 MB bootable
flash, the TS-7550 features 256 MB of ultra-reliable XNAND
storage. The TS-7550 boots from XNAND for a guaranteed
successful bootup. Please visit our website for more information on XNAND technology. For embedded systems
requiring under 256 MB of storage, the TS-7550 results in
a lower system cost than the TS-7500.
For more information, contact: info@embeddedARM.com
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Technologic Systems
16525 East Laser Drive • Fountain Hills, AZ 85268
480-837-5200

www.embeddedARM.com

TS-SOCKET MACROCONTROLLERS
JUMP-START YOUR EMBEDDED SYSTEM DESIGN
The TS-SOCKET Macrocontrollers are a series of embedded
computers based on the TS-SOCKET connector standard.
These CPU core modules securely connect to your custom
baseboard, enabling drastically reduced design time and
complexity. Start your embedded system design around
one of our TS-SOCKET Macrocontrollers to reduce your
overall project risk and accelerate time-to-market.
TS-SOCKET MACROCONTROLLER STANDARD
TS-SOCKET is an embedded computer standard designed
and controlled by Technologic Systems, Inc. It defines both
a form factor and a connection pin-out and is based on
two 100-pin low-profile connectors, allowing secure connection between a Macrocontroller and a baseboard.
A TS-SOCKET Macrocontroller is an embedded CPU board
that implements the TS-SOCKET specification. The form
factor is 75 mm x 55 mm, about the size of a credit card.
In addition to two 100-pin off-board male connectors, a
TS-SOCKET Macrocontroller features CPU, RAM, NAND
flash, SD card socket, Ethernet MAC and PHY, and all
CPU power regulators. Peripherals can include USB host
and device, SATA, CAN, GPDIO, external bus, video, touch
screen, audio, SPI, and UART. All parts must be soldered on
and moving parts are not used, ensuring embedded ruggedness and reliability.
A TS-SOCKET baseboard can be any piece of hardware, supplied by the customer or Technologic Systems, that interfaces with a Macrocontroller through the dual TS-SOCKET
standard connectors.
INEXPENSIVE CUSTOM DESIGNS, FAST TIME-TO-MARKET
All TS-SOCKET Macrocontrollers will be designed with a
common pin-out, which means that they are interchangeable. This will give our customers more options and flexibility when selecting an embedded system, since a baseboard
can be used with multiple Macrocontrollers. As an application example, a baseboard designed to provide video
and touch screen functionality can have its CPU easily
upgraded to improve video playback performance or later
as a second-generation upgrade. Lower design costs and
faster time-to-market directly result from the TS-SOCKET
board interchangeability feature because the standardization significantly reduces design complexity.

For more information, contact: info@embeddedARM.com

FEATURES
75 mm x 55 mm (credit card sized)
Dual 100-pin connectors
Secure connection with mounting holes
Common pin-out interface
Low profile with 6 mm spacing

›
›
›
›
›

BENEFITS
Simplifies custom embedded systems
Rapid design process gets products to market faster
Several COTS baseboards for evaluation and development
Design your own baseboard or use our design services
Macrocontrollers are interchangeable for future upgrades

›
›
›
›
›

TS-SOCKET MACROCONTROLLER PROJECTS
TS-4200: Atmel ARM9 with super low power
TS-4300: Cavium ARM11 with dual 600 MHz and FPU
TS-4500: Cavium ARM9 at extremely low cost
TS-4700: Marvell PXA168 with Video and 1.2 GHz CPU
TS-4800: Freescale i.MX515 with Video and 800 MHz CPU

›
›
›
›
›

PRICE AND AVAILABILITY
› The TS-4200 and TS-4800 are expected for Q2/2010. The TS-4800

is planned to be released along with a Touch Panel Computer
baseboard. Prices start at $89 at quantity 100.
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LiPPERT Embedded Computers Inc.
5555 Glenridge Connector, Suite 200 • Atlanta, GA 30342
404-459-2870

www.lippertembedded.com
CoreExpress®-ECO

The CoreExpress-ECO is an advanced Computer on Module
(COM) implementation in a tiny 58 mm x 65 mm format.
CoreExpress modules are legacy-free. Should an application require analog signals, these can be implemented on
the carrier board. The Intel Atom processor with its low
TDP leads to minimum cooling efforts. The module comes
with up to 1 GB of soldered SDDR2 RAM, graphics, LVDS
and SDVO display ports, and HD Audio. Two PCI Express
lanes are available for I/O and graphics. There are 8 USB 2.0
ports, IDE, SDIO/MMC interface, SMBus, and LPC bus available. All signals are available on a 220-pin connector.
CoreExpress-ECO features LiPPERT Enhanced Management Technology. It handles power sequencing and other
housekeeping tasks, and provides a secure write- and clearprotected Flash area for miscellaneous user information.
An evaluation kit is available.

FEATURES
›
›
›
›
›
›
›
›
›
›
›

Intel Atom processor
512 MB, 1 GB, (2 GB opt.) SDDR2 soldered RAM
2x PCI Express lanes
SDIO/MMC
SMBus, GMBus/DDC, LPC bus
2x graphics ports (LVDS and SDVO)
HD Audio
8x USB 2.0
IDE
5 V only supply, 5 W
Optionally extended temperature range -40 °C to +85 °C

For more information, contact: ussales@lippertembedded.com
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EUROTECH
www.eurotech.com
ALUDRA
Eurotech’s ALUDRA is an Intel® Atom™ processor-based,
high-performance, low-power, fanless single board computer. It is ideal for use in energy, medical, transportation,
and industrial automation applications.
Offering all the benefits of the Atom architecture in a
5.25" form factor, the ALUDRA uses the Intel N270 1.6GHz
processor to deliver full x86 compatibility with exceptional
performance per watt.
The ALUDRA offers high-resolution graphics and extensive
onboard connectivity together with PC/104, PC/104-Plus,
and PCI Express expandability. Compatible with all major
desktop operating systems, it is available with pre-installed
ready-to-run embedded operating systems including
Windows XP Embedded and Fedora Linux.

For more information, contact: sales@eurotech.com

FEATURES
›
›
›
›
›
›

Intel Atom processor, 1.6GHz
High performance x86 compatibility in a fanless design
Low power consumption
Extensive onboard connectivity
PC/104, PC/104-Plus, and PCI Express expandability for 3G and Wi-Fi
High-resolution graphics (CRT, LVDS, and TV-out)
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WinSystems, Inc.
715 Stadium Drive • Arlington, TX 76011
817-274-7553

www.WinSystems.com

Fanless Intel® Atom™ SBC
WinSystems’ EBC-Z510 is a full-featured EBX-compatible
SBC with a rich array of onboard peripherals plus even
more I/O expansion options. Based on both Intel’s 1.1GHz
Atom™ or 1.6GHz Atom™ processor and the SCH-US15W
System Controller Hub, the EBC-Z510-G is supplied with
512MB DDR2 system memory on a COMIT-compatible module. Its I/O interface features two Gigabit Ethernet ports,
CRT and LVDS flat panel video, a Mini PCIe card interface
for a wireless networking module, four USB 2.0 ports, four
serial RS-232/422/485 COM ports, HD audio, PATA controller, CompactFlash socket, 48 lines of digital I/O, LPT, plus
PS/2 keyboard and mouse controllers.
This SBC supports the new SUMIT-ISM (Stackable Unified
Modular Interconnect Technology - Industry Standard
Module™) I/O expansion standard plus COMIT (Computer
On Module Interconnect Technology). The board has both
SUMIT AB connector pair plus legacy PC/104 connectors.
It will support either SUMIT-ISM or Pico-I/O self-stacking
modules.

FEATURES
› Intel® Atom™ 1.1GHz (EBC-Z510-G) or 1.6GHz processor

(EBC-Z530-G)

Since the EBC-Z510-G’s architecture is PC compatible, it
supports Windows® XP Embedded and Linux software
operating systems along with a vast software development tool set including device drivers and libraries. It also
supports advanced features such as custom splash screen,
power management modes, and PXE boot.

› Advanced power management features supported
› Intel® Graphics Media Accelerator supports CRT and LVDS

The board is designed for applications including industrial
automation, security, medical/diagnostic equipment, transportation, MIL/COTS, and test and measurement. It operates over a temperature range of -40°C to +70°C without a
fan or the necessity to slow down the CPU clock frequency.
The Phoenix BIOS supports the Enhanced Intel® SpeedStep®
technology that enables the processor to switch between
multiple frequency and voltage points. This allows optimal
performance and the lowest power. It also supports the
circuitry for catastrophic thermal protection.

›
›
›
›
›

For more information, contact: Info@WinSystems.com

›
›
›
›

flat panels simultaneously
Custom splash screen on start-up
Two Intel Gigabit Ethernet controllers
802.11a/b/g wireless supported with Mini PCIe
Four serial COM ports, four USB 2.0 ports with two more on SUMIT,
and 48 bidirectional TTL digital I/O lines
Bidirectional LPT port plus AT keyboard and mouse
Supports CompactFlash Type 1 and 2 cards
SUMIT-ISM, PC/104, and Pico-I/O module expansion
Long-term product availability
Starter kits for quicker system development
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VIA Technologies
940 Mission Court • Fremont, CA 94539
1-510-683-3300

www.viaembedded.com

VIA Em-ITX Embedded Platform
17 cm x 12 cm
EITX-3000
Nano™ Processor-based Em-ITX SBC with VGA, 2 Gigabit
LAN, 2 LVDS, 4 COM, 6 USB, with Built-in DC Power
Processor: 1.3 GHz VIA Nano™ ULV, 1.0 GHz VIA Nano™ ULV
Chipset: VX800
EMIO-3110
For digital signage, POI, gaming applications
Multi Display Em-IO Card with 2 HDMI, 2 DVI, VGA, Audio
EMIO-3210
For kiosk, factory automation applications
Em-IO Card with 6 COM Ports and 2 Parallel Ports
EMIO-3430
For vehicle/fleet management, logistic control applications
Em-IO Card with 1 PC Card Slot, Optional GPS, Bluetooth,
Wireless LAN
Fanless Compact Embedded System by Em-ITX
ART-3000
Compact Fanless Embedded System with VIA Nano™ ULV
CPU, 2 Gigabit LAN, 2 LVDS, 4 COM, DC-in 7~36V
Fanless, Compact Embedded Chassis for EITX-3000
AMOS-5000

For more information, contact: embedded@viatech.com

FEATURES
Designed for Ultra-Compact Embedded Applications
› The Em-ITX form factor measures in at 17 cm x 12 cm – 30% smaller

than Mini-ITX and 30% larger than Nano-ITX. As a “midsized” small
form factor, it is well suited for a diverse range of ultra-compact
embedded system products.
Dual I/O Coastlines
› The Em-ITX form factor enables developers to design a system
with solid performance and comprehensive I/O using its unique
dual-sided I/O coastlines. I/O inputs can be found on both 17 cm
edges of the board. This unique design greatly reduces cable clutter,
facilitating even more compact and robust designs while also boosting signal integrity and improving airflow.
Modular Expansion in Em-IO Interface
› The Em-IO expansion bus makes the form factor stackable and
more flexible by making it easy to extend functionality with Em-IO
expansion modules. This can greatly reduce development costs and
accelerate the product design cycle.
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WinSystems, Inc.
715 Stadium Drive • Arlington, TX 76011
817-274-7553

www.WinSystems.com

EPX-855-G Fanless 1GHz SBC
The EPX-855-G is a highly integrated SBC designed for rugged, performance-driven applications. It operates over a
temperature range of -40°C to +70°C without a fan and is
designed for applications including industrial automation,
security, medical/diagnostic equipment, MIL/COTS, test
and measurement, and transportation.
The EPX-855-G includes support for both wired and wireless Ethernet (with remote boot capability), simultaneous
support of both SVGA and LVDS flat panel video, four
USB 2.0 ports, four serial COM ports, AC’97 audio, PS/2
keyboard, LPT, and 24 lines of digital I/O. It supports up
to 1GB of industry-standard PC2700 SDRAM, up to 16GB
of CompactFlash, plus support for hard and floppy disk
drives. PC/104 and PC/104-Plus expansion is supported for
additional special I/O requirements.

FEATURES
› Intel® 1GHz CPU (fanless) or higher-performance 1.8GHz
›
›
›
›
›

Pentium® M available
Supports CRT and LVDS flat panels simultaneously
Two Intel Ethernet controllers, one Gigabit and one 10/100 Mbps
Four serial COM ports, four USB 2.0 ports, and 24 bidirectional TTL
digital I/O lines
Also available in 5.75" x 8.0" EBX-compliant SBC; both have PC/104
and PC/104-Plus expansion
Starter kits available for quicker system development

For more information, contact: Info@WinSystems.com
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Emerson Network Power
2900 S. Diablo Way, Suite 190 • Tempe, AZ 85282
1 800 759 1107 or +1 602 438 5720

Emerson.com/EmbeddedComputing
MicroATX Motherboards

The MATXM-C2-410-B utilizes the 478-pin micro-FCPGA
socket (Socket P) for either Intel® Core™2 Duo Processor
T9400 or Intel® Celeron® Processor 575. It is designed to
ease deployment in a range of retail applications such as
POS terminals, interactive product displays and kiosks.
With the MATXM-CORE-411-B, based on the very latest
Intel® Core™ i7 processor and Intel® QM57 chipset, you can
benefit from significant performance and power-saving
options over existing Intel® Core™2 Duo based MicroATX
products. It is ideal for powering devices like bar code
scanners and POS printers.
Innovative embedded motherboards based on new processor platforms can help maximize your product life cycle.
Emerson’s high-quality and stable motherboards are delivered from outstanding manufacturing facilities and are
backed by our global service presence.
For more information, contact: EmbeddedComputingSales@Emerson.com

FEATURES
MATXM-C2-410-B
478-pin micro-FCPGA socket (Socket P)
Unique midplane allowing easy, cost-effective maintenance
PoweredUSB ports for connection to point-of-sale peripherals
LVDS or VGA primary display, HDMI secondary display
MATXM-CORE-411-B
› Intel Core i7 processor and Intel QM57 chipset
› Dual simultaneous display
› Unique midplane allowing easy, cost-effective maintenance
› PCI Express Mini Card socket expansion for Wi-Fi/WiMAX
› One PCI Express x16 and three PCI Express x1 expansion sockets
›
›
›
›
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Advantech Corporation
38 Tesla, Suite 100 • Irvine, CA 92618
Tel: 800-866-6008 • Fax: 949-789-7179

www.advantech.com/embcore
AIMB-270

Advantech’s AIMB-270 industrial motherboard is a lowpower, high-performance solution supporting powerful
Intel® Core™ i7 and Core™ i5 mobile processors. Its QM57
chipset makes use of revolutionary 2-chip architecture to
deliver exceptional performance. The board features mini
PCIe and has dual-channel DDR3 slots to double its bandwidth capability. The AIMB-270 supports Intel AMT 6.0 and
offers great flexibility through rich I/O. The feature set of
the AIMB-270 makes it the ideal motherboard for gaming, digital signage, transportation and digital surveillance
applications.

FEATURES
› Supports Intel® Core™ i7 and i5 mobile processors (PGA) with
›
›
›
›
›

Intel® QM57 chipset
Supports dual display of DVI, LVDS and VGA; 2nd DVI is optional
Supports PCIe x16 (Gen 2) and mini PCIe
Supports Intel iTPM 1.2 and AMT 6.0
Supports embedded software APIs and utilities
Supports Windows 7/Windows 7 Quebec/Windows Vista/XP/
Windows XPe/Linux

For more information, contact: ECGInfo@advantech.com
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AXIOMTEK
18138 Rowland St. • City of Industry, CA 91748
626-581-3232

www.axiomtek.com
MANO110

Powered by the AMD Athlon™ 64 processor with the AMD
RS780E+SB710 chipset, the MANO110 is the best choice for
embedded solutions that require high-resolution displays
and full graphics features for gaming, POS, DSA, digital surveillance, and medical health care. Through the integrated
ATI Radeon HD 3200 graphics, this space-saving industrialgrade Mini-ITX motherboard comes with an array of display interfaces such as VGA, DVI, and HDMI. Rich I/O connectivity and expansion interfaces include high-definition
audio, two Gigabit LAN, eight USB 2.0, two SATA-300, four
COM ports, and Mini PCI Express. Also included is a watchdog timer to keep system running smoothly.

For more information, contact: info@axiomtek.com

FEATURES
›
›
›
›
›
›

Built-in AM2&AM2+ socket AMD Athlon™ 64 processors
DVI-I and HDMI display output
High graphics performance via AMD RS780E
8 USB 2.0 ports and 2 Gigabit Ethernet ports
4 COM ports for transaction terminal applications
One PCIe x16 expansion slot and Mini PCI Express slot

RSC# 44440 @ www.smallformfactors.com/rsc

PC/104 and Small Form Factors

PC104 3458 ResourceGuide2010Profiles_all.indd 41

Resource Guide 2010 / 41

3/4/10 1:45:05 PM

PC/104 and Small Form Factors

LiPPERT Embedded Computers Inc.
5555 Glenridge Connector, Suite 200 • Atlanta, GA 30342
404-459-2870

www.lippertembedded.com
Thunderbird-E3100

The Thunderbird-E3100 is a high-reliability, server-class
Mini-ITX board for mission critical applications. Its E3100
server-class chipset handles up to 8 GB of registered DDR2
ECC RAM. Together with the Intel Core 2 Duo processor,
it delivers maximum throughput yet needs little power,
just about 29 W. The board features an integrated Volari
graphics controller. Its graphics engine works with 16 MB
video RAM and efficiently handles 2D operations. It supports graphics modes up to 16M true color and resolutions
up to 1600 x 1200 pixels. There are 2 Gigabit LAN, 6 USB 2.0
host, and 6 SATA ports. Two serial interfaces are available.
There are two PCI Express x4 slots available. A PCI Express
Mini Card can be used.
The Thunderbird-E3100 comes with LiPPERT Enhanced
Management Technology functions. Together with the
board’s ASF Out Of Band operation features, it allows
remote control and supervision.

FEATURES
›
›
›
›
›
›
›
›
›
›
›

Intel Core 2 Duo processor, 1.89 GHz
Intel E3100 server-class chipset
8 GB DDR2-400 ECC RAM max
Graphics up to 1600 x 1200 pixels
VGA CRT
2x Gigabit LAN
6x USB 2.0
2x RS-232/422/485
6x SATA
2x PCI Express x4 slots
PCI Express Mini Card

For more information, contact: ussales@lippertembedded.com
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EUROTECH
www.eurotech.com
GCM
The GCM is a low-power single board computer targeted
toward handheld, medical, fleet management, and embedded markets. Based on the Marvell PXA320 processor with
speeds up to 806MHz, the system is ideal for graphicsintensive applications requiring wireless connectivity.
The GCM offers a wide range of functionality while maintaining a small form factor. Low-power requirements are
achieved through power management and the PXA320
processor’s ability to dynamically scale across voltage and
frequency to extend battery life. This processor feature
also allows applications to multitask easily regardless of
complexity while enhancing processing power.

FEATURES
› Marvel PXA320 RISC processor for extended processing power
› Video graphics resolution up to XGA, LCD color interface, RGB565

support, and 2D graphics accelerator

› AC’97 audio codec with stereo line and microphone inputs, stereo

headphone, and speaker outputs

› Memory up to 256MB of DDR SDRAM, up to 1GB of NAND Flash,

dual SD/MMC ports, and CompactFlash®

The GCM is the ideal solution to get products to market
quickly and cost-effectively without sacrificing features or
functionality.

For more information, contact: sales@eurotech.com

› Communications and I/O include CAN 2.0, USB host and function

ports, 10/100BASE-T Ethernet, I2C ports, serial ports, digital GPIO,
and much more
› Windows CE and Linux support
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VIA Technologies
940 Mission Court • Fremont, CA 94539
1-510-683-3300

www.viaembedded.com
Nano CPU Boards

VIA Nano Processor Readies VIA Embedded Boards for
Next-Generation Embedded Applications and Windows 7
Technologies
These boards leverage the performance enhancements of
the VIA Nano processor, offering an improved user experience with advanced human-to-machine interaction and a
visually stunning multimedia experience through the latest HD codecs and media-streaming technologies.
EPIA-M800
17 cm x 17 cm
Mini-ITX Nano™ Board with MPEG-2 & 4/DiVX & WMV9/
VC1, DVI-I, CF & Dual GigaLAN
Processor: 1.6 GHz/1.2 GHz VIA Nano™
Chipset: VX800

EPIA-N800

EPIA-M800

EPIA-N800
12 cm x 12 cm
Nano-ITX Nano™ Board with MPEG-2 & 4, WMV9, VGA,
LVDS, CF & GigaLAN
Processor: 1.3 GHz VIA Nano™
Chipset: VX800
EPIA-P820
10 cm x 7.2 cm
Pico-ITX Nano™ Board with MPEG-2 & 4, WMV9, H.264,
LVDS, HDMI, USB, SATA & GigaLAN Support
Processor: 1.2 GHz VIA Nano™ ULV
Chipset: VX855
EITX-3000
17 cm x 12 cm
Nano™ Processor-based Em-ITX SBC with VGA, 2 Gigabit
LAN, 2 LVDS, 4 COM, 6 USB, with Built-in DC Power
Processor: 1.3/1.0 GHz VIA Nano™
Chipset: VX800

EPIA-P820

EITX-3000
For more information, contact: embedded@viatech.com
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EMAC, Inc.
2390 EMAC Way • Carbondale, IL 62902
618-529-4525

www.emacinc.com
PFM-540i

The PFM-540i is a single board computer based on the AMD
Geode LX800, 500 MHz processor. This low-power PC/104
module is a versatile product featuring Dual Ethernet, 4
USB 2.0 ports, and 4 serial ports. The PFM-540i supports
CRT and 18/24-bit TTL LCD panels and PC/104 expansion,
and can utilize up to 1 GB of DDR SDRAM.
The PFM-540i supports Linux, Real-Time Linux, Windows
XP/XPE, Windows CE, and DOS 6.22 running from either
a CompactFlash disk or a conventional hard drive. It gives
developers a low-power, high-performance platform that
can fit into the tightest places. PC/104 expansion allows
features to be quickly added using any of EMAC’s many
PC/104 expansion modules. Price is $232 Quantity 1.
www.emacinc.com/sbc_pc_compatible/pfm_540i.htm

FEATURES
›
›
›
›
›
›
›
›
›

AMD Geode low-power LX800 500 MHz processor
Fanless, 0 ~ 60°C (-32 ~ +140°F) operation
Wide temp version -40 ~ +85°C
Dual Ethernet option
4 USB 2.0 ports and up to 4 serial ports
Low-power, 5 Volt operation
Up to 1 GB DDR SDRAM capacity
True PC/104 dimensions and interface
CRT and 18/24-bit LCD capability

For more information, contact: info@emacinc.com

PC/104
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ICOP Technology Inc.
12328 E. Valley Blvd., Suite B • El Monte, CA 91732
626-444-6666

www.icoptech.com

800MHz VDX-6354 SBC
This SBC in a PC/104 format is based on the Vortex86DX
System-on-Chip (SoC), an x86-based processor designed
for embedded and industrial applications. At 800MHz,
this low-power SBC draws 740mA at 5VDC. The SBC’s
soldered-on DDR2 RAM fanless design uses a low-profile
heat sink to meet the PC/104 stacking specification. The
integrated Video/LCD, Ethernet, audio, USB 2.0, 4 serial
ports, parallel, IDE storage, GPIO, keyboard/mouse, RTC
and more provide the ideal hardware platform to develop
a broad range of embedded applications. In addition to
supporting popular modern embedded OSs and RTOSs
such as Linux, Windows XP, Windows XP Embedded and
Windows Embedded CE, support is also available for
legacy applications running on older versions of Linux,
Windows and DOS.

FEATURES
› 800MHz x86 CPU with L1 and L2 cache
› Integrated VGA with LCD support, IDE, 4 serial ports, parallel,

USB 2.0, Ethernet, keyboard/mouse, audio and 16 GPIO

› Soldered-on system memory (available in 256MB and 512MB)
› Two sets of watchdog timers
› Single 5VDC at 740mA power requirement makes it easy to adapt

this board to existing designs

› -40°C to +85°C industrial operating temperature range
› Support available for Windows XP, Windows XP Embedded,

Windows Embedded CE 5.0/6.0, Linux and popular RTOSs

For more information, contact: info@icoptech.com
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ICOP Technology Inc.
12328 E. Valley Blvd., Suite B • El Monte, CA 91732
626-444-6666

www.icoptech.com

800MHz VDX-6356 SBC with 3 Ethernet interfaces
This SBC is built with the Vortex86DX System-on-Chip (SoC)
using an x86-based processor core designed to support
embedded and industrial applications. At 800MHz, this
low-power SBC draws 620mA at 5VDC, making it possible
to operate in fanless mode using a low-profile heat sink to
meet the PC/104 stacking specification. In addition to the
integrated USB, serial, parallel, IDE storage, PS/2 keyboard/
mouse, RTC and GPIO (configurable as PWM), this SBC has
three integrated 10/100 Mbps Ethernet interfaces to support designs that require multiple network interfaces.
The SBC has built-in 4MB SPI flash storage, which can be
configured as a bootable device. An integrated 44-pin
IDE interface is available to support large volume storage
using standard 2.5" IDE hard drive or IDE flash storage.
Device drivers and BSPs are available to support popular OSs, including DOS, Linux, Windows Embedded CE,
Windows XP, XP Embedded, etc.

FEATURES
›
›
›
›
›
›
›
›
›

800MHz x86 CPU with L1 and L2 cache
256MB DDR2 RAM
Three 10/100 Mbps Ethernet interfaces, two USB 2.0 hosts, IDE
Three RS-232 serial, one RS-232/422/485, parallel, 16 GPIO
Two watchdog timers configurable to trigger IRQ, NMI and system
reset
Single +5VDC at 620mA power requirement
-40°C to +85°C industrial operating temperature range
Supports Windows XP, Windows XP Embedded, Windows
Embedded CE 5.0/6.0, Linux, DOS and popular RTOSs
Long product life-cycle support from 2009 to 2018

For more information, contact: info@icoptech.com
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Kontron
14118 Stowe Drive • Poway, CA 92064-7147
888-294-4558

www.kontron.com

Kontron PC/104 SBCs
For building reliable embedded small form factor systems,
Kontron offers a broad selection of PC/104 SBCs. Ranging
from the low power consumption Intel® Atom and AMD
LX800 up to Intel® Core 2 processors, Kontron’s PC/104
family of SBCs is full-featured and scalable. Kontron now
offers PC/104 SBCs with onboard memory and other features that make them a good match for applications that
are exposed to extreme temperatures and rough terrains.
To learn more about the MOPS and Microspace PC/104
SBCs, visit www.kontron.com.

FEATURES
› Processing performance from Intel Atom and AMD LX800

processors up to Intel Core 2 Duo processors

› Options for onboard and/or expandible system memory
› Fanless operation and extended temperature operation plus proven

shock/vibration tolerance

› Onboard battery options as well
› Order a sample today and start evaluating tomorrow

For more information, contact: info@us.kontron.com
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LiPPERT Embedded Computers Inc.
5555 Glenridge Connector, Suite 200 • Atlanta, GA 30342
404-459-2870

www.lippertembedded.com
Cool LiteRunner-LX800

The Cool LiteRunner-LX800 is an affordable PC/104 board
with an AMD Geode LX800 processor. It features 256 MB
soldered DDR RAM, AC’97 sound, and four USB 2.0 host
ports. It has an integrated graphics controller and supports VGA monitors, digital TFT, or LVDS panels. Serial and
printer interfaces, floppy disk and PS/2 ports, and a Mini
PCI slot are integrated onboard, as are 2 Ethernet controllers. Two of the three serial ports can be configured for
RS-232 or RS-485. The third is RS-485 only.
Eight I/O signals are freely usable and are accessible on a
flat cable connector. An ATA-66 compliant EIDE interface is
provided, as well as a CompactFlash™ adapter.
Troubleshooting is easy with supervision LEDs for power,
watchdog, Ethernet, and application-defined life signalization on the module. The board is plug-in compatible
with the Cool LiteRunner-2.

FEATURES
›
›
›
›
›
›
›
›
›
›
›

AMD Geode LX800 @ 0.9 W, 500 MHz
256 MB soldered DDR-400 RAM
Graphics up to 1920 x 1440 pixels
CRT, TFT, LVDS, with backlight
2x LAN
4x USB 2.0
2x RS-232/422/485, 1x RS-485/IrDA
IDE Ultra ATA100
CompactFlash™ socket
Low power consumption
Optionally extended temperature range -40 °C to +85 °C

For more information, contact: ussales@lippertembedded.com
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Micro Technic
Smedevaenget 5 • Aarup, 5560 Denmark
+45 6615 3000

www.micro-technic.com
SBC-2800

Micronix SBC-2800 is a single board CPU module based on
Atmel’s AT91SAM9260 microcontroller. A combination of
a power supply/charger for an external Li-Ion battery, a
GSM/GPRS modem, a GPS receiver and analog, and digital I/O makes this module very useful in many stand-alone
applications. SBC-2800 uses Telit’s GE863-GPS with a quadband (900/950/1,800/1,900MHz) cellular engine and a
SiRFstarIII™ single-chip GPS receiver. The modem is controlled by AT commands, supported by an onboard UART,
and fully compatible with the AT command set. The power
supply can be backed up by an external Li-Ion battery.
A built-in charger will ensure that the battery is fully
charged. SBC-2800 has 16 isolated analog (±10V or 0-2.0V)
inputs and 16 digital I/O channels.

FEATURES
› Multipurpose SBC module including: ARM9 CPU, 180MHz, Linux

bootloader, support for microSD Flash

› Communication: GSM/GPRS modem (quad-band), GPS receiver, GPS

data via AUX port

› 8-50V power supply integrated, power supply, UPS circuitry, battery

charger for Li-Ion

› Data acquisition and control I/O, 16 isolated 24-bit A/D ch.,

16 isolated digital I/O

› USB connectivity: 2x USB host and USB device, wide temperature

range: -20° to +70°C

› Applications: vehicular data logging; track, control, and monitor

everything that moves

For more information, contact: sales@micro-technic.com
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Advanced Digital Logic, Inc.
4411 Morena Blvd., Suite 101• San Diego, CA 92117
858-490-0597

www.adl-usa.com

ADLS15PC Z510/530 Atom CPU 1.1GHz-1.60GHz
The ADLS15PC PC/104-Plus is based on the Intel® Atom and
the Intel® US15W (Poulsbo) chipset. The Intel Atom is a
single core processor built on a 45nm process that boasts
an impressive 2.64 watts TDP. The Intel Atom delivers the
benefits of genuine Intel architecture to small form factor and thermally constrained markets. The Intel US15W
System Controller Hub (SCH) incorporates all functions
of legacy GMCH and ICH architectures into a single die.
(Pictured: ADLS15PC with .6" heat spreader).
Application Areas
Automotive, communications/networking, industrial, medical, military/aerospace, security, transportation, wireless/
mobile (low power).

FEATURES
› 1.1GHz (Z510) and 1.6GHz (Z530)
› Up to 2GB DDR2 DRAM and up to 4GB onboard SSD
› 8x USB 2.0 ports, 2x RS-232/422/485 COM, LPT, 7.1 High Definition

Audio

› 10/100/1000BASE-T Ethernet and GPIO interface; CRT/LVDS, PATA,

and SMBus interfaces

› Extended temperature available
› Various active and passive cooling options available
› For low power, thermally constrained, and harsh temperature

applications

› Serving the PC/104 industry for over 15 years!

For more information, contact: sales@adl-usa.com
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www.eurotech.com
CPU-1484 – PC/104+ Rugged Pentium M with Gigabit Ethernet
The CPU-1484 is an embedded board consisting of two
modules: a mezzanine CPU module combined with a
PC/104-Plus form factor carrier. The mezzanine CPU module features the Intel® Pentium® M 1.4GHz processor and
the Intel® i855GME chipset. The system comes with 512MB
DDR, 266MHz (PC2100), soldered onboard RAM. No active
cooling is required to operate it within the standard and
extended temperature ranges.
The carrier implements very rich connectivity, including 4
USB 2.0 ports, 1 Gigabit Ethernet interface, 1 Fast Ethernet
interface, 2 serial ports, analog VGA and flat panel LVDS
outputs, 1 AC’97 interface, keyboard and mouse connectors, and an IDE controller that supports IDE Flash devices
(Disk-On-Module, CompactFlash, and Flash disk). Additionally, the carrier provides support for watchdog management and Real-Time Clock (external backup battery).

For more information, contact: sales@eurotech.com

FEATURES
›
›
›
›
›
›
›
›
›

PC/104-Plus compliant
Intel® Pentium® M; Intel® i855GME chipset
4x USB 2.0 ports
Gigabit Ethernet
Enhanced BIOS
Std and ext temperature range (-40°C to +85°C)
Power management
Fanless
OSs: Windows CE 5.0®, Windows XP Embedded®, and Linux®
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EUROTECH
www.eurotech.com
ISIS
The ISIS from Eurotech delivers the next generation in
embedded PC/104 technology.
Based on the Intel® Atom™ processor and the Intel System
Controller Hub US15W (Intel SCH US15W), the ISIS is a fanless, high-performance embedded platform with a full
suite of features and extremely low power consumption.
The ISIS offers a wide range of interfaces in a PC/104 compliant format to provide high-performance capabilities in
communications, graphics, and I/O with a focus on quick
time-to-market for OEM devices.

FEATURES
› Comprehensive I/O including eight USB 2.0 ports, RS-232/422/485

serial ports, 10/100BASE-T Ethernet, GPIO, IDE, and much more

› Industry-standard options for expansion including PC/104 (ISA),

›

›
›
›

PC/104-Plus (PCI), and PCI Express Mini Card for easy interfacing
with wireless and other external devices
Up to 1GB of DDR2 RAM and 4GB of soldered-down Flash for
security and durability with options for further memory expansion
including SDIO
Communications interfaces including Fast Ethernet and optional
onboard GPS receiver with position/velocity/time functionality
Atmel Trusted Platform Module device, TCG v1.2 compatible
OSs: Windows XP®, Windows XP Embedded®, and Linux®

For more information, contact: sales@eurotech.com
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LiPPERT Embedded Computers Inc.
5555 Glenridge Connector, Suite 200 • Atlanta, GA 30342
404-459-2870

www.lippertembedded.com
Cool RoadRunner-945GSE

The Cool RoadRunner-945GSE delivers high computing performance while consuming little power. It comes
complete as a stand-alone embedded PC. It features a
maximum of 2 GB soldered DDR2 RAM. There is a graphics controller and VGA and LVDS ports. HD Audio is supported, too. Two SATA ports are onboard, while a 2 GB
IDE solid state disk allows systems without moving parts.
A Gigabit Ethernet port, 8 USB 2.0 host ports, and flexible
serial interfaces provide versatile connectivity to networks
and external peripherals. SMBus signals are available, too.
The Cool RoadRunner-945GSE operates from a single 5 V
supply.
The integrated LiPPERT Enhanced Management Technology provides housekeeping functions like power sequencing and utility functions, including secure Flash areas and
various operating state counters. Supported operating systems are Windows, Windows Embedded, Linux, and QNX.
For more information, contact: ussales@lippertembedded.com

FEATURES
›
›
›
›
›
›
›
›
›
›
›

Intel Atom N270, 1.6 GHz
512 MB/1 GB/2 GB soldered DDR2 RAM
Graphics up to 2048 x 1536 pixels
CRT and LVDS, with backlight
Gigabit LAN
8x USB 2.0
2x serial, RS-232/422/485
2 GB solid state disk
2x SATA
Low power consumption
Optionally extended temperature range -40 °C to +85 °C
RSC# 41279 @ www.smallformfactors.com/rsc
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WinSystems, Inc.
715 Stadium Drive • Arlington, TX 76011
817-274-7553

www.WinSystems.com

PPM-LX800 Extended Temperature PC/104-Plus SBC
The PPM-LX800-G is a highly integrated PC/104-Plus Single
Board Computer (SBC) designed for space-limited and lowpower applications. It is a full-featured SBC that includes
the AMD LX800 x86-compatible CPU.

Processor boards/SBCs

Processor boards/SBCs

PC/104 and Small Form Factors

Onboard I/O functions include analog CRT and digital flat
panel video controller, 10/100 Ethernet controller, two
USB 2.0 ports with overcurrent protection on each channel, and four COM channels. The PPM-LX800-G includes
standard PC controllers for IDE hard disks, CompactFlash
devices, PS/2 mouse and keyboard controller, AC’97 audio,
LPT, PC/104, and PC/104-Plus expansion connectors all on a
single 90mm x 96mm industry-standard module.
There are 16 bits of TTL-compatible digital I/O with each
line individually programmable for input, output, or output with read-back operation. The major feature of the
onboard digital I/O controller is its ability to monitor the
16 lines for either rising or falling digital edge transitions,
latch them, and then interrupt the host processor notifying it that a change-of-input status has occurred.
The PPM-LX800-G has x86 PC software compatibility,
which assures a wide range of tools to aid in your application’s program development and checkout. It supports
both Windows® XP Embedded and Linux operating systems and other real-time operating systems. WinSystems
provides free technical phone support to assist customers
with system integration of our SBCs and I/O modules in
their designs.

FEATURES
› AMD LX800 CPU; x86-compatible
› Small size: 90mm x 96mm
› Video with CRT resolutions to 1920 x 1440 and panel resolutions to
›
›
›
›
›
›
›
›

1600 x 1200
Custom splash screen on start-up
10/100 Mbps Ethernet controller
Two USB 2.0 ports with overcurrent protection
Four COM channels with FIFOs
16 digital I/O lines with event sense supported
AC’97 audio, LPT, mouse, and keyboard controllers
-40°C to +85°C operating temperature
Long-term PC/104-Plus product availability

Its low power dissipation permits fanless operation over a
temperature range from -40°C to +85°C. This board is well
suited for rugged applications requiring excellent processor performance in an embedded PC design. It is RoHS
compliant.

For more information, contact: Info@WinSystems.com
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LiPPERT Embedded Computers Inc.
5555 Glenridge Connector, Suite 200 • Atlanta, GA 30342
404-459-2870

www.lippertembedded.com
Cool SpaceRunner-LX800

The Cool SpaceRunner-LX800 is a fully self-contained, rugged single board computer with an AMD Geode LX800
processor. It comes with 256 MB soldered RAM and a
2 GB solid state disk. The integrated graphics controller
connects to either VGA or LVDS displays. There is a LAN
interface, 4 USB 2.0 host ports, and 2 serial interfaces. An
IDE interface and a flexible parallel printer port complete
the interfaces. Power consumption is a mere 5 W and
allows fanless operation.
The Cool SpaceRunner-LX800 uses LiPPERT Enhanced Management Technology (LEMT). It handles the board’s housekeeping tasks, such as power sequencing and watchdog,
and provides utility functions including a secure write and
clear protected Flash area that can be used for security
keys. LEMT also enables remote condition monitoring. The
board is specified for an extended ambient temperature
range of -40 °C to +85 °C.

FEATURES
›
›
›
›
›
›
›
›
›
›
›

AMD Geode LX800 @ 1.0 W, 500 MHz
256 MB soldered DDR-333 RAM
Graphics up to 1920 x 1440 pixels
CRT, LVDS, with backlight
100/10BASE-T Ethernet
4x USB 2.0
2x RS-232/422/485
IDE Ultra ATA100
2 GB solid state disk
Low power consumption
Extended temperature range -40 °C to +85 °C

For more information, contact: ussales@lippertembedded.com
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Advanced Digital Logic, Inc.
4411 Morena Blvd., Suite 101• San Diego, CA 92117
858-490-0597

www.adl-usa.com

Intel Core 2 Duo/Celeron M 1.20GHz-2.26GHz – PCI/104-Express
The ADLGS45PC is based on the Intel® Core 2 Duo/
Celeron® M Small Form Factor (SFF) processors and the Intel®
GS45 Express (Cantiga) chipset. Built on the 45nm process,
the ADLGS45PC sets a superior performance standard in an
embedded PCI/104-Express form factor. The Intel® Core 2
Duo and Celeron® M SFF processors guarantee the benefits of genuine Intel® architecture to small form factor
and thermally constrained markets in the PCI/104-Express
and 3.5" form factors. Available late Q1/Q2.
Application Areas
Automotive, communications/networking, industrial, medical, military/aerospace, security, transportation, wireless/
mobile (low power).

For more information, contact: sales@adl-usa.com

FEATURES
›
›
›
›
›
›
›
›

Intel® Celeron® M/Core 2 Duo (SFF)
Intel® GS45/ICH9M-E chipset/DDR3-1066MHz DRAM
LAN controllers 2x 1Gb LAN/CTR/LVDS INTF, 8 ch. HDA
4x SATA 3GB/s with RAID support
8x USB 2.0 ports, 2x COM, LPT, SMBus INTF
RTC, watchdog timer, HW monitoring, ITPM
For high performance, extreme rugged applications
Serving the PC/104 industry for over 15 years!
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LiPPERT Embedded Computers Inc.
5555 Glenridge Connector, Suite 200 • Atlanta, GA 30342
404-459-2870

www.lippertembedded.com
Cool XpressRunner-GS45

The Cool XpressRunner-GS45 is the fastest PCI/104-Express
processor module available today. It utilizes the Intel Core 2
Duo processor and the mobile GS45 chipset. The board is
equipped with 2 GB soldered DDR3-1066 RAM. The chipset features an integrated GMA4500 graphics processor.
Displays are connected using either VGA or dual channel
LVDS interfaces. HD Audio with analog as well as digital
inputs and outputs is available, too. There is a Gigabit
LAN port, 8 USB 2.0 host ports, 2 serial interfaces, and
2 SATA ports.
The board comes with LiPPERT Enhanced Management
Technology. It handles the board’s housekeeping tasks
like power sequencing and watchdog, and provides utility functions including a secure write and clear protected
Flash area that can be used for security keys. The 1.2 GHz
model is optionally available for the extended temperature range of -40 °C to +85 °C.

FEATURES
›
›
›
›
›
›
›
›
›
›
›

Intel Core 2 Duo processor
2 GB soldered DDR3-1066 RAM
SXGA: 2048 x 1536 pixels
Dual channel LVDS and CRT
Gigabit Ethernet
8x USB 2.0
2x RS-232, RS-485
HD Audio
2x SATA
Passive cooling possible
Optionally extended temperature range @ 1.2 GHz

For more information, contact: ussales@lippertembedded.com
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RTD Embedded Technologies, Inc.
103 Innovation Boulevard • State College, PA 16803
814-234-8087

www.rtd.com

CMA22MVD1860HR
RTD’s Core 2 Series cpuModules come with the Intel®
Core™ 2 Duo processor and 2 GB of SDRAM. These highperformance, energy-efficient cpuModules are powered
by the Intel® GS45 chipset from the “Montevina” platform.
A dual-channel DDR2 memory interface ensures adequate
memory bandwidth to keep up with both processor cores.
An Intel Gen 5.0 integrated graphics engine provides extensive rendering capabilities. Some of this CPU’s I/O features
include Gigabit Ethernet, two SATA hard drive connections
plus an onboard 8 GB SATA disk chip, six USB 2.0 ports, four
RS-232/422/485 serial ports, analog SVGA, and digital LVDS
video ports. These modules also support RTD’s Advanced
Digital I/O (aDIO™) and Advanced Analog I/O (aAIO™),
which allows them to be used as single board solutions for
data acquisition and controller applications. RTD is an ISO
9001 and AS9100 certified design and manufacturing company with a wide selection of PC/104 processor, I/O, communication, and power supply modules.
For more information, contact: sales@rtd.com

FEATURES
›
›
›
›
›
›
›
›
›
›
›

Complete PC-compatible PCI/104-Express Single Board Computer
PCI-104 and PCIe/104 Type 1 & Type 2 busses
Intel Core 2 Duo (1.20 GHz or 1.86 GHz) and Intel Celeron 1.20 GHz
1 GB or 2 GB surface-mounted dual-channel DDR2 memory
Eight x1 PCIe links, one x16 PCIe link (config. as one x8 or one x4)
Onboard SATA flash disk up to 8 GB and two external SATA ports
Six USB 2.0 ports, four on the stackable PCIe busses
Gigabit Ethernet, Analog VGA & LVDS panel, four serial ports
Advanced Digital I/O (aDIO), 14 I/O with interrupts
Advanced Analog I/O (aAIO), 8 channel, 16-bit A/D, or HD audio
1.20 GHz: -40 to +85°C, 1.86 GHz: -40 to +70°C operating temp.
RSC# 44442 @ www.smallformfactors.com/rsc
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VIA Technologies
940 Mission Court • Fremont, CA 94539
1-510-683-3300

www.viaembedded.com
Pico-ITX Platform

Most Powerful Pico-ITX Board Ever Packs the VIA
Processor, Powers VIA AMOS-3000 Series, Industry’s
Most Compact & Fanless IPC
VIA AMOS-3001: Strong, Silent and Powerful
Entirely fanless and designed specially to work with the
VIA EPIA-P820 or EPIA-P720, the VIA AMOS-3001 is a powerful, rugged and HD-ready industrial-class PC that combines all the benefits of high-performance computing and
ruthless hardware acceleration of HD media across the latest display connectivity standards including native HDMI
support.
• Dimensions: 150 mm (W) x 45 mm (H) x 108 mm (D)
• Supports comprehensive I/O functions on front and rear
panels for diversified embedded applications

AMOS-3001

• Wide range of operating temperatures from -20°C up to
+70°C
• Shock resistant to 70G and vibration resistant to 7G for
maximum reliability
• Supports hardware acceleration of H.264 for full HD
1080P, MPEG-2/4 & WMV9 display
• Supports Gigabit Ethernet & optional Wi-Fi networking
• Multiple mounting solutions: Wall/Table/VESA
• Embedded OS-ready platform
VIA AMOS-3000
The VIA AMOS-3000 is based on a VIA EPIA-P700 Pico-ITX
board, powered by either a 1 GHz VIA C7 processor or a
ULV 500 MHz VIA Eden processor coupled with VIA’s VX700
Unified Digital Media chipset, supporting up to 1 GB of
DDR2 SO-DIMM system memory. Both DVI-D and VGA outputs are supported through integrated VIA UniChrome™
Pro II IGP, which also provides MPEG-2/4 and WMV9 hardware acceleration for smooth media playback.

AMOS-3000

The VIA AMOS-3000 has a certified operating temperature of -20°C to +60°C, vibration tolerance of up to 5Grms
and a shock tolerance of up to 50G. Storage is provided
through a 44-pin IDE interface for a Disk On Module Flash
drive. An optional storage subsystem expansion chassis
offers support for a standard 2.5" SATA drive. An onboard
RJ-45 connector provides Gigabit networking while the
VIA VT1708A brings HD audio. Additional features include
4 USB 2.0 ports, onboard GPIO port, COM port and programmable Watchdog Timer. System LED indicators are
provided for power and HDD activity.
For more information, contact: embedded@viatech.com

RSC# 44387 @ www.smallformfactors.com/rsc
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Kontron
14118 Stowe Drive • Poway, CA 92064-7147
888-294-4558

www.kontron.com

Kontron Embedded SBCs
The newest additions to Kontron’s families of embedded
SBCs are the pITX-SP and the JREXplus-DC. Both new
designs bring Intel Atom technology into the small form
factor SBC space. The pITX-SP delivers the ultimate in
power efficiency with the pairing of the Atom Z5xx processor series and the US15W System Controller Hub. The
JREXplus-DC, based on the Intel Atom N270 processor and
the 945GSE chipset, delivers the best performance per dollar ratio and integrated support for a rich classic I/O set.

FEATURES
› Scalable solutions offering power efficiency and performance

including the latest Intel Atom processor technology

› Support for onboard and expandable system memory
› Drop-in replacements within the Kontron four SBC product families
› Request a sample today and start evaluating immediately

For more information, contact: info@us.kontron.com
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AXIOMTEK
18138 Rowland St. • City of Industry, CA 91748
626-581-3232

www.axiomtek.com
PICO821

The PICO821 is an incredibly small 10 x 7.2 cm embedded
board based on the Pico-ITX form factor, the world’s smallest x86 embedded board. This extremely small form factor platform can meet today’s customers’ needs for fanless
operation, low power consumption, compact size, flexibility, and versatile I/O. Instead of a built-up full set of
I/O connectors soldered onto the board edge, the PICO821
provides internal connectors for COM, Gigabit Ethernet,
USB, audio, video, and more, which provides embedded
developers with flexibility. The board’s applications include
in-vehicle PCs, in-flight entertainment systems, industrial
automation systems, and ultra-portable devices.

For more information, contact: info@axiomtek.com

FEATURES
› Pico-ITX small form factor – PICO821
› Ultra-low-power Intel® Atom™ processor Z510 1.10 GHz and
›
›
›
›

Z530 1.60 GHz
1 COM and 5 USB 2.0 (1 client port) supported
LVDS LCD supported
1 PATA and 1 CompactFlash™
1 10/100/1000Mbps Ethernet

RSC# 44441 @ www.smallformfactors.com/rsc
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EUROTECH
www.eurotech.com
PROTEUS
PROTEUS is a stand-alone single board computer aimed
at wired and wireless net-centric multimedia applications,
especially in situations where low power and high performance are required.
In addition to a full range of standard PC peripherals, the
PROTEUS is able to interface directly to LVDS displays and
has an integral touch-screen controller. Options exist for
the provision of onboard GPS, Bluetooth, and ZigBee support, and the provision of two sites for PCI Express Mini
Cards allows easy and flexible expansion for applications
requiring wireless local and wide area networking. Further
non-volatile storage may be added using either MicroSD
Flash or via the SATA interface provided by the board. The
provision of two independent display interfaces allows
deployment in applications requiring different content to
be served to different users.

FEATURES
1.6GHz Intel Atom CPU, up to 1GB RAM, up to 4GB Flash
Storage expansion via MicroSD and SATA
Dual display channels, Ethernet, serial, and USB interfaces
2x PCI Express sockets for expansion, e.g. Wi-Fi, GPRS, 3G, optional
GPS, Bluetooth, and ZigBee modules
› 8-24V DC power supply
› OSs: Windows XP®, Windows XP Embedded®, Linux® pre-installed
›
›
›
›

For more information, contact: sales@eurotech.com
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VersaLogic Corp.
3888 Stewart Road • Eugene, OR 97402
541-485-8575 • 1-800-824-3163 • info@versalogic.com

www.VersaLogic.com/kom

Komodo SUMIT-EPIC with Intel® Core™2 Duo processor
The Komodo is a versatile Single Board Computer (SBC)
that leverages the ultra-high performance of Intel’s 2nd
generation Core 2 Duo processors, which are designed
specifically for embedded applications. This robust SBC
is the ideal solution for demanding industrial, medical,
defense, and aerospace applications where performance
and dependability are crucial design factors.
Based upon the EPIC-sized industry-standard footprint,
the Komodo features the SUMIT expansion interface as
defined by the Small Form Factor Special Interest Group
(SFF-SIG). SUMIT provides OEMs with a stackable multiboard expansion interface that supports both high- and
low-speed signals. This simplifies adding both standard
and custom I/O boards to the system. Expansion interfaces
on Komodo include PCIe, USB, LPC, SPI, and SMBus, as well
as ISA bus support for PC/104 modules.

For more information, contact: sales@VersaLogic.com

FEATURES
›
›
›
›
›
›
›
›
›
›
›

SUMIT-EPIC form factor
Intel Core 2 Duo processor (2.27 GHz)
High-performance video
Gigabit Ethernet
DDR3 RAM (up to 4 GB)
USB 2.0 (4 ports)
Serial I/O (4 ports)
Dual SATA interface; eUSB flash interface
HD audio
MiniBlade flash socket
Extended temp. version
RSC# 44302 @ www.smallformfactors.com/rsc
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VersaLogic Corp.
3888 Stewart Road • Eugene, OR 97402
541-485-8575 • 1-800-824-3163 • info@versalogic.com

www.VersaLogic.com/oce

Ocelot SUMIT-104 SBC with Intel® Atom™ Z5xx processor
The Ocelot is a rugged, compact SUMIT-104 (SUMIT-ISM)
Single Board Computer (SBC) that leverages the high
processing performance, low power consumption, and
extended temperature range of Intel’s next generation Z5xx series Atom processor, specifically designed for
embedded applications.
VersaLogic’s versatile Ocelot SBC is designed for robust
embedded defense, aerospace, medical device, robotics,
and factory automation applications with thermal constraints requiring high processing power (1.6 GHz), low
power draw (avg. 7 W), energy-saving power management, a small footprint, and fanless operation.
The synthesis of the Atom Z5xx processor, its companion
chipset, and SUMIT (Stackable Unified Module Interconnect Technology) connector provide most of the Ocelot’s
outstanding features and onboard I/O.

FEATURES
›
›
›
›
›
›
›
›
›
›
›

SUMIT-104 form factor
Intel Atom Z5xx processor (1.6 GHz)
High-performance video
Gigabit Ethernet
DDR2 RAM (up to 2 GB)
USB 2.0 (3 ports)
Serial I/O (4 ports)
IDE interface
HD audio
Disk on Module flash socket
Fanless operation, extended temp. version

For more information, contact: sales@VersaLogic.com
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WinSystems, Inc.
715 Stadium Drive • Arlington, TX 76011
817-274-7553

www.WinSystems.com
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Extended Temperature CompactFlash
These CompactFlash cards are targeted for applications
that need industrial-grade reliability, industry-standard
compatibility, and IDE hard disk drive emulation for fast
program and data storage. Our CompactFlash cards have
greater than 2 million program/erase cycles and unlimited Reads while maintaining fast transfer speeds of up to
66MB/s in burst mode.
Fully operational from -40°C to +85°C, these CompactFlash
cards are available in storage densities from 128MB to
16GB, and fit any computer, SBC, or instrument with a
CompactFlash socket. Since they are True IDE Mode and
ATA-3 compliant, they are compatible with different operating systems such as Linux, Windows®, and other RTOSs
without requiring special drivers.

FEATURES
›
›
›
›
›
›

128MB to 16GB storage capacity
Up to 66MB/s burst with 37MB/s Read and 16MB/s Write sustained
Sophisticated error checking and wear leveling algorithms
Withstands 2,000 G’s shock and 16.3 G’s vibration
-40°C to +85°C operating temperature
In-stock availability and RoHS compliant

We offer in-stock product availability, plus free technical
telephone support with a factory applications engineer.
For more information, contact: Info@WinSystems.com

RSC# 35888 @ www.smallformfactors.com/rsc
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EUROTECH
www.eurotech.com
CTR-1474 – Four-Channel JPEG2000 Compressor
The CTR-1474 is a four-channel video compressor that
accepts all NTSC/PAL standards with auto detection and
benefits by the features and the enhanced quality provided by the JPEG2000 image compression standard. The
module implements the computationally intensive operations of the JPEG2000 image compression standard and
provides fully compliant code stream generation for most
applications that support real-time video encoding.
The CTR-1474 provides high-quality solutions for use in
professional video and embedded PC systems based on
PC/104-Plus modules. The CTR-1474 can process images
at 40Msamples/sec in reversible mode and at higher rates
when used in irreversible mode. It contains a dedicated
wavelet transform engine, an onboard memory system,
and an embedded RISC processor, providing a complete
JPEG2000 compression/decompression solution.

FEATURES
›
›
›
›
›

PC/104-Plus compliant
Video input channels PAL-NTSC
JPEG2000 compression/decompression
Four filtered video decoders
Video controller

For more information, contact: sales@eurotech.com

RSC# 41285 @ www.smallformfactors.com/rsc
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EDITOR’S CHOICE

SFFs embrace faster, smarter CPUs
At the start of this new decade, Intel is pushing its updated Core processor family, among other initiatives Editor Chris Ciufo wrote about in his Winter 2009 column
(see www.smallformfactors.com/articles/id/?4331). Small form factor vendors have been quick to board the revamped Core train, with all its high-performance multitasking
bells and whistles. For a quick peek at a few Core-based SFF offerings, take a look at this issue’s Editor’s Choice winners, and for more coverage on Core i3/i5/i7 products,
check out our comprehensive directory at www.opensystems-publishing.com/e-letter/mes/2010/02/i7guide.html and the upcoming issues of our sister publications,
Military Embedded Systems (www.mil-embedded.com) and Embedded Computing Design (www.embedded-computing.com).
Real-time
Windows
Application

Keeping kiosks current

Hard-Core real-time support

Infotainment kiosk systems not only must be instantly accessible
at the point of sale, they also must be easily upgradeable on
the spot. Recognizing this need, American Portwell Technology
introduced the PEB-9738VGA, the next-generation processor board that
succeeds the PEB-9737VGA, which powers the proof-of-concept POS system Intel debuted at
the National Retail Federation Convention last year.

INtime
Windows
Running multicore functions on an SFF module requires
Real-time
Kernel
Shared
Kernel
and Drivers
Memory
a Real-Time Operating System (RTOS) that’s up to snuff on
Dedicated
Dedicated
INtime CPU Core
Windows CPU Core
the latest processor technologies. To keep pace with the rapid
introduction of faster, smarter CPUs, TenAsys has updated
Dual-Core Processor
the INtime RTOS and the rest of its portfolio of embedded
virtualization and software products to provide full support for the new Intel Core processors.

Equipped with the Intel Core i7 processor and Mobile Intel QM57 Express chipset, this
microATX motherboard incorporates Intel Intelligent Power-Sharing Technology, providing
better performance and power consumption than Core 2 Duo processors as well as improved
graphics capabilities compared to GM45 chipsets. While technical specs are not yet available
for the PEB-9738VGA, Portwell has stated that it will include several nifty features enabled
by the i7 platform, such as Intel vPro technology for increased security and energy efficiency
and Intel Active Management Technology 6.0 for remote systems management.

Working in conjunction with Windows, the INtime RTOS offers fully deterministic processing
of real-time tasks independent of Windows task scheduling. When running on multicore
processors like those available in the Intel Core family, INtime can boost performance by
running on its own core(s). The chips’ built-in Intel Virtualization Technology support pairs
well with INtime’s hard real-time capabilities.

Real-time Processes

core 1

Inter-OS IPC

Windows Processes

core 2

Retailers will be able to use the microATX board in Intel’s proof-of-concept POS system to
remain up-to-date with the latest processor technology advancements.

INtime can reduce real-time event latencies in a dedicated multicore configuration to
1-3 microseconds, according to TenAsys. The RTOS includes ANSI C and C++ libraries; fully
featured TCIP pack, services, and drivers; and support for Windows 7, Server 2008, Vista,
and XP.
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Windows 7’s EPIC entrance

Fast performance, flexible design

No matter whose idea Windows 7 was, the latest and
greatest OS from Microsoft is making its foray into the
embedded small form factor space. Taking advantage
of this momentum, Avalue Technology has released the EPI-QM57 EPIC board
with support for Windows 7 and other Windows flavors as well as Linux OSs.

Custom designs that call for high computing performance packaged in a small, modular
platform can benefit from the flexibility of integrating COM Express with a carrier board.
Hectronic’s new H6052 module has a COM Express Type 2-compliant pinout and a feature
set comprising all of the common interfaces used in the COM Express standard, including one
PCI Express x16 and four PCI Express x1, four SATA, eight USB 2.0, 8-bit DIO, SDVO, and
an LPC bus for legacy interfaces.

Two CPU options are available for the EPI-QM57: Intel Core i7-620LE or the ultra-low-voltage
Core i7-620UE, featuring Intel Turbo Boost and Hyper-Threading technologies. The board’s
rich I/O set includes one EIDE, two COM, four SATA, and eight USB 2.0 ports plus 16-bit
GPIO and an external CompactFlash socket. One PCI Express x1 interface and an optional
34 mm ExpressCard slot enable expansion for wireless connectivity, video, or extra storage
in addition to the 4 GB of SDRAM available.
Besides supporting DVI, dual-channel 18/24-bit LVDS, VGA, and dual-display configurations,
the board integrates a touch-screen interface allowing Panel PC setup and two GbE interfaces
for rapid connection.
Û>ÕiÊ/iV }ÞÊUÊÜÜÜ°>Û>Õi°V°ÌÜÊUÊ,- Ê{{£nx

In addition to providing an onboard Intel 82577 GbE controller and Mobile Intel QM57/
HM55 Express chipset, the module offers a range of CPU options from the Intel Core i3, i5,
and i7 families. Increased 3D and video acceleration performance are enabled through the
Intel Graphic Media Accelerator.
The H6052 includes one DDR3 SODIMM up to 4 GB of
memory, one CRT interface, and 18/24-bit single/
dual-channel LVDS support. Hectronic plans to release
an extended temperature version of the module
later this year.
iVÌÀVÊ ÊUÊÜÜÜ° iVÌÀV°ÃiÊUÊ,- Ê{{{Î

Editor’s Choice Products are drawn from OSM’s product database and press releases. Vendors may add their new products and submit press releases at
http://submit.opensystemsmedia.com. OSM reserves the right to publish products based on editors’ discretion alone, and does not guarantee publication of any product entries.
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Safety or security?
An embedded wake-up call from Toyota’s misfortunes
It started with the Camry that allegedly “surged” with no apparent
accelerator input from the driver. Before long, the media reported
customer complaints about many Toyota products, from Corollas
to the vanguard Prius and even some Lexus models. As of press
time, the only things certain about Toyota’s drive-by-wire vehicles
are that the Feds are poking around, Toyota has lost face (and revenue), and digital electronics in vehicles need to be thought of the
same way as avionics systems controlling a Boeing 777 at 35,000
feet. Safety-critical systems – which certainly ought to include
automobiles – demand special attention by embedded developers.

used COTS software with formal methods to establish and prove
compliance to the security profile (for details, including all the
code written in SPARK Ada, see: www.adacore.com/tokeneer).

With so much software controlling life’s everyday conveniences
like cars, cell phones, medical monitors, and the world’s banking
systems atop the Internet, have we yet come to grips with embedded
security? Worrying about the latest DDoS attack on a server is
commonplace – just ask the political leadership of Estonia how
their banking system was shut down by foreign hackers. But we
should be particularly terrified at what a bad actor could do with
access to your life via your iPhone – or your Toyota.

Similarly, for safety-critical systems such as avionics, the FAA’s
DO-178B (software) and DO-254 (hardware) specifications
establish criticality levels and formal proof methods to absolutely
guarantee that software and systems behave 100 percent predictably. It also follows that every safety-critical system must be secure,
because the ability to gain access might compromise safety.

According to Robert Dewar, Emeritus Professor of Computer
Science at New York University and president of AdaCore, there’s
a big difference between safety and security. A secure embedded
system needs to have assurance of meeting security constraints
per an established profile, while a safety-critical system needs to
always work. For example, the NSA’s Tokeneer Project established
the requirements for a secure biometric door entry system and

In the defense industry, myriad standards exist for developing
secure software and systems, including separation kernels in
operating systems, Multiple Independent Levels of Security
(MILS), and time- and space-partitioned environments per
ARINC 653, to name a few. But are these ever used in commercial applications? Doubtful.

Safety and security are both hugely complicated subjects and ones
we routinely cover in our sister magazine Military Embedded
Systems. Yet ample standards, resources, and tools such as static
analysis and code verification suites can improve tomorrow’s
embedded systems. With Intel’s goal of “15 billion mobile Internet
devices” by 2015 – including those used in automobiles – how
much longer can we ignore the issues of security and safety?
Chris A. Ciufo, Group Editorial Director

EDITOR’S CHOICE

EBX loads up on I/O
The more I/O options an SFF board has, the more functions it can
provide, especially when those options enable connections to standard
stacking modules. The EC5-1813L2NA EBX board from EVOC supplies this type of
powerful expandability by supporting four SATA, six COM, and eight USB 2.0 ports; 8-bit
GPIO; a Mini PCI Express slot; and PCI Express x1, x4, and x16 slots compliant with the
PCI/104-Express and PCIe/104 specifications.

HD-quality video processing
Besides making football games and action movies look more vivid and dramatic, HD
can enhance the visual clarity of video systems used in surveillance equipment. One of the
latest Mini-ITX boards from IEI Technology, the KINO-QM57, can provide the processing
oomph necessary for high-resolution imaging applications with its integrated graphics
engine that supports up to 1080p HD video playback.

Available with the Intel Core i7 processor i7-620M or Intel Core i5 processor i5-520M,
the EC5-1813L2NA also supports two high-speed Ethernet ports and several video inputs,
including HDMI, dual-channel 18/24-bit LVDS, VGA, and dual-independent display
devices. Two 204-pin DDR3 (non-ECC) slots on the module provide up to 8 GB memory.

The KINO-QM57 incorporates the Intel Core i5 and i7 processors, as well as the
Mobile Intel QM57 Express chipset with Intel Active Management Technology 6.0 and the
Intel 82577LM GbE LAN controller, which offers high-speed network transmission rates.
Supporting two DDR III SODIMM memory modules up to 4 GB, the board provides one
PCI Express x16, four RS-232, eight USB 2.0, and six SATA II ports
plus VGA, 18/24-bit dual-channel LVDS, and two HDMI interfaces.

With dual-core performance and compatibility with a variety of OSs including Windows 7,
the EC5-1813L2NA can efficiently meet the requirements of typical SFF applications such
as POS/kiosk, digital signage, and medical systems.

Onboard graphics can be configured to support two grouped video
signals on two sets of displays or the same signal broadcast over
all four outputs.
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