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ATCA-Based Military Systems

ATCA Carves Out Niche in Mil 
Applications

ATCA has made impressive inroads into the military market mindshare. Its 
communications bandwidth and high-availability features help seal the deal.

David Pursley, Field Applications Engineer
Kontron America

ATCA has become a preferred form 
factor for certain types of military 
and aerospace applications, despite 

its origins as a telecommunications ar-
chitecture. ATCA and its smaller cousin 
MicroTCA have made it into applications 
outside of the bases and depots and can 
now be found in everything from shelters 
to aircraft.

In contrast to the majority of 
military applications from five or ten 
years ago, today’s military programs, 
such as FCS (Future Combat Systems), 
JTRS (Joint Tactical Radio System) 
and WIN-T (Warfighter Information 
Network – Tactical), are heavily com-
munication-centric. It’s not surprising 
therefore that the embedded comput-
ing architectures of yesterday are hard 
pressed to keep pace with the demand-
ing communication bandwidth re-
quirements of today’s applications.

VME and CompactPCI, for example, 
while still viable for many applications, 
do not support the processing and com-
munication bandwidth required for these 

applications. Switched-fabric extensions 
to these architectures (VITA 31, VITA 41 
and PICMG 2.16) offer more bandwidth, 
but still do not meet the communication 
demands inherent in the new advanced 
programs. The ATCA standard has risen 
to address this issue. Ratified in 2002 as 
PICMG 3.0, ATCA offers extremely high 
communication bandwidth, extremely 
high processing capacity, and up to five 
nines availability (99.999% uptime).

Although originally designed as a 
telecom standard, design teams have 

deployed ATCA into a wide range of ap-
plication spaces, including defense, gov-
ernment, aerospace and medical. Ap-
plications in these spaces present some 
similar requirements, including the need 
for a very dense computing platform with 
high communication bandwidth in a 
fairly rugged form factor.

The biggest advantages of ATCA are 
its extremely high computing power, high 
communication bandwidth and high 
availability. Up to 14 blades can exist on 
a single backplane, and each blade can 

Get Connected with companies mentioned in this article. 
www.cotsjournalonline.com/getconnected 

Get Connected
with companies mentioned in this article. 

www.cotsjournalonline.com/getconnected

Get Connected with companies and 
products featured in this section.

www.cotsjournalonline.com/getconnected

Ad Index

End of ArticleProducts

Get Connected with technology and 
companies providing solutions now

Get Connected is a new resource for further exploration 
into products, technologies and companies. Whether your goal 

is to research the latest datasheet from a company, speak directly 
with an Application Engineer, or jump to a company's technical page, the 
goal of Get Connected is to put you in touch with the right resource. 
Whichever level of service you require for whatever type of technology, 
Get Connected will help you connect with the companies and products 
you are searching for. 
www.cotsjournalonline.com/getconnected

Get Connected with technology and companies providing solutions now
Get Connected is a new resource for further exploration into products, technologies and companies. Whether your goal is to research the latest 
datasheet from a company, speak directly with an Application Engineer, or jump to a company's technical page, the goal of Get Connected is to put you 

in touch with the right resource. Whichever level of service you require for whatever type of technology, 
Get Connected will help you connect with the companies and products you are searching for. 

www.cotsjournalonline.com/getconnected

Get Connected with companies and products featured in this section.
www.cotsjournalonline.com/getconnected

Figure 1

The Kontron AT8030 (left) has three Intel dual-core processors on a single blade, and its 
mezzanine can be populated with an AMC such as a fourth processor or a peripheral such 
as the AM4500 SATA storage AMC (center). The flexibility of ATCA can be realized via 
Kontron’s AT8404 (right), which allows any four AMCs to be used in order to best meet the 
project requirements.
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typically have up to four CPUs on board. 
Combined, this allows up to 56 (multi-
core) processors in an 8U x 19-inch rack-
mount system.

The processing blades communi-
cate over the backplane via high-band-
width channels, typically Gbit Ethernet 
or 10 Gbit Ethernet, in either a star, dual 
star, or full mesh topology. Peripherals 
such as storage drives, graphics cards 
and security modules also communi-
cate over the backplane, typically via 
PCI Express, Serial Rapid IO, SATA, or 
SAS. These communication lanes can 
also be redundant.

The redundancy of the dual star and 
full mesh topologies is a key factor in mak-
ing ATCA systems highly available. There 
is no single point of failure in a properly 
designed redundant ATCA system. Other 
features of ATCA that support high avail-
ability include the ability to hot swap all 
LRUs (line-replaceable units), redundant 
IPMI (Intelligent Platform Management 
Interface) buses for health monitoring, 
and shelf management.

ATCA provides very high compute 
density blades communicating over 10 
Gigabit Ethernet. For example, Figure 
1 shows the Kontron AT8030 with three 
Intel dual-core processors on a single 
blade, and its mezzanine can be popu-
lated with an AMC such as a fourth 
processor or a peripheral such as the 
AM4500 SATA storage AMC. The flex-
ibility of ATCA can be realized via Kon-
tron’s AT8404, which allows any four 
AMCs to be used in order to best meet 
the project requirements.

High Availability a Requirement
In the past, high availability was not 

a requirement for military systems, but it 
is growing in desirability for military ap-
plications. High availability in this con-
text means maximizing system uptime 
via redundancy and the ability to “heal” 
it in the field. The features above, if prop-
erly leveraged through judicious use of 
middleware and/or application support, 
can provide systems with up to five nines 
(0.99999) availability.

ATCA systems are more than rug-
ged enough for benign environments, 
such as those in ground installations or 

on airborne platforms. ATCA boards and 
systems are designed to meet NEBS Level 
3, which includes requirements such as 
thermal margins, fire suppression, emis-
sions, and the ability to remain opera-
tional during a severe earthquake.

Also advantageous to defense ap-
plications is ATCA’s inherent separation 
of control plane and data plane commu-
nications. The control plane commu-
nicates via Gigabit Ethernet, while the 
data plane can use higher bandwidth, 
such as 10 Gigabit Ethernet. The control 
and data planes have separate commu-
nication ports on each blade in the sys-
tem, and control and data communica-
tions are separately and independently 
switched by the switch blades in an 
ATCA system.

It should also be noted that ATCA 
is highly scalable, which makes it a 
versatile solution for a number of ap-
plications. Beyond being scalable in 
the number of boards (configurations 
ranging from 2 boards to 14 boards 
are typical), ATCA is also scalable in 
terms of functionality. For example, if 
high availability is not required, some 
redundancy and/or middleware func-
tionality can be removed, reducing the 
cost of the system.

As an extreme example of ATCA’s 
f lexibility, ATCA’s mezzanine cards 
(AdvancedMCs or AMCs, for short) 

can be used as line cards in the smaller 
2U MicroTCA platform. MicroTCA is 
basically a smaller version of ATCA, 
representing a smaller form factor and 
often lower cost for applications that 
do not require the compute density of 
ATCA systems.

ATCA’s flexibility has made it a suc-
cessful platform for a wide variety of ap-
plication spaces, including defense appli-
cations. For example, ATCA is being used 
in military derivative aircraft programs, 
datacenter servers, and for multiple pro-
grams best categorized as server consoli-
dation programs.

ATCA in Military Derivative 
Aircraft

Military derivative aircraft were 
originally designed as commercial ve-
hicles and then retrofitted or modified to 
be a military platform. One example of 
military derivative aircraft using ATCA 
is Boeing’s P-8A Poseidon program. 
The P-8A Poseidon (Figure 2) program 
modifies a Boeing 737-800 aircraft to 
make a long-range anti-submarine war-
fare, anti-surface warfare, intelligence, 
surveillance and reconnaissance aircraft 
capable of broad-area, maritime and lit-
toral operations. These capabilities re-
quire a great amount of computational 
power, and it needs to be done in a fairly 
limited thermal envelope and footprint. 
Additionally, the systems need to be rug-
ged enough to survive and operate dur-
ing wartime operations.

ATCA is a logical choice for 
networked datacenter servers, which can 
be characterized as high-bandwidth net-
work infrastructure systems. Essentially, 
these systems ensure that data coming in 
one port make it to the correct outbound 
port. These servers often also include 
functionality like communication prior-
ity management, security management 
and transcoding data, voice, or video 
from one format to another.

For example, Lockheed Martin se-
lected ATCA for use in its Wideband 
Data Subsystem (WDS). This system, 
which is designed to be used in multiple 
programs, executes four distinct pro-
cessing functions while translating high-
speed serial data to a computer-readable 

Figure 2

The P-8A Poseidon, based on the 
Boeing 737-800, and other military 
derivative aircraft use ATCA because 
of its processing power and relative 
ruggedness.
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format. Essential to this capability is the 
requirement to route 10 million 2,000 
byte packets per second between the 
processing blades, a task well-suited to 
ATCA because of its 10 Gbit communi-
cation infrastructure.

It should be no surprise that ATCA 
is being used for these applications by the 
military community, as this usage is very 
close to its telecommunications roots. 
In fact, in many cases a military ATCA 
datacenter server located in a base, de-
pot, or shelter is nearly indistinguishable 
from its cousin sitting in a central Telco 
office. This is especially true because of 
the recent push for military programs 
to use infrastructure based on commer-
cial communication technologies such 
as Gbit Ethernet, Voice over IP (VoIP), 
802.11 wireless standards and WiMax. 
ATCA is a well-proven technology for 
these applications.

It is also worth mentioning that sig-
nificant portions of the WIN-T program 
are using the MicroTCA architecture. Mi-
croTCA uses the ATCA mezzanine cards 
(AdvancedMCs) as blades in the system. 
Like these other datacenter applications, 
WIN-T is a network-centric program so 
it is not surprising that a network-centric 
standard such as MicroTCA is in use for 
this program.

ATCA for Server Consolidation
Because of its high compute density 

and high availability, the ATCA archi-
tecture is being used as a more compact, 

more reliable, more powerful alternative 
to a server farm typically implemented 
as a number of 1U industrial (or com-
mercial) computers. The military’s use 
of ATCA in this paradigm is usually 
realized in an upgrade project, such as 
upgrading servers to increase the pro-
cessing power on submarines, other 
naval vessels, or non-mobile ground in-
stallations. ATCA is a good technical fit 
for these applications because of its high 
compute density and relative rugged-
ness. Its fault tolerance and high avail-
ability make ATCA even more attractive 
for server applications.

However, the driving factor for ATCA 
in these upgrades is economic and logisti-
cal. A centralized ATCA server farm has a 
lower Total Ownership Cost and smaller 
logistics impact than the distributed col-
lection of computers—usually VME or 
commercial server blades—the new serv-
ers are replacing.

Maintenance costs are much lower 
over the lifetime of the program. For 
example, a typical server upgrade on a 
naval platform may be replacing a few 
dozen commercial-grade servers dis-
tributed throughout the vessel with a 
single ATCA server. This means only 
one set of fans and filters will need to 
be periodically inspected and replaced, 
as compared to dozens. Furthermore, 
the centralized ATCA server will typi-
cally be installed in an easily accessible 
area, while some of the distributed serv-
ers on a submarine or aircraft tend to be 

in less accessible areas. This reduces the 
amount of labor and turnaround time 
for each maintenance event.

Future Uses of ATCA and 
MicroTCA

To date, ATCA has been selected as 
the platform of choice for military de-
rivative aircraft, datacenter servers and 
server consolidation programs. Com-
mon to these types of programs are re-
quirements for high compute density, 
very high communication bandwidth, 
high reliability and a fairly rugged form 
factor. MicroTCA’s smaller form factor 
makes it a logical choice when similar 
requirements are needed in space-con-
strained applications such as smaller 
shelters or ground vehicles. Also, recent 
work in the PICMG standards body has 
been defining ruggedization levels that 
MicroTCA can attain and suggesting 
implementations that would allow it 
to be used in less benign applications. 
With the increased push toward com-
mercial platforms and communication 
technologies, it is reasonable to expect 
that other types of programs will use 
ATCA and MicroTCA architectures in 
the near future.  
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