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A view from 
the Summit
By Joe Pavlat, Editorial Director

The seventh annual Advanced/MicroTCA 
Summit was held in San Jose on November 1 and 2.  
As in previous years, the crew at Conference 
Concepts, headed by Dr. Lance Leventhal, 
did a great job organizing and running the event. Attendance 
was about the same as last year, and the conference program 
highlighted the ever-widening range of applications that use 
AdvancedTCA and MicroTCA. There were dozens of technical 
presentations and several keynote speeches by some influential 
movers and shakers in the embedded computer industry. I had 
the pleasure of introducing Dr. Roger Boss, who is currently 
Deputy Chief Technology Officer of the U.S. Navy’s Space and 
Naval Warfare Systems Command (SPAWAR), and responsible 
for bringing new technologies to the Navy and other DoD 
agencies. Their main push is to provide more information 
technology and make it easier to generate and access the entire 
chain of command, up and down. This is a driving force across 
the entire military establishment, and commercial technologies 
like ATCA are an important part of that. Dr. Boss is a very, 
very interesting guy and really thinks out of the box. The Q&A 
session after his talk was well attended, ran long, and peppered 
Roger with dozens of questions on a variety of topics. You can 
learn more about SPAWAR at www.spawar.navy.mil.

Bon Pipkin, an Associate Director at AT&T, is responsible for 
worldwide equipment practices for wireline and wireless networks. 
He spoke about AT&T’s ATCA activities and outlined what’s right 
about the technology and things he would like to see in the future. 
One item mentioned that struck a chord with me was his view of 
the need for liquid cooling, as power levels on blades grow beyond 
what can be cooled with simply air. I personally think cooling will 
be a major issue in the future as we develop blades that dissipate 
in excess of 1,000 W. Bon is busy developing guidelines for liquid 
cooling within AT&T, and I look forward to working with him and 
other PICMG members on this topic.

One of the favorite talks at every Summit is VDC Research Group’s 
analysis of the ATCA and MicroTCA market sizes and growth 
rates. Jonathan Hastings presented a lot of data that indicates that 
the adoption of these technologies continues to grow at a healthy 
rate. He predicts a 15 percent annual CAGR for ATCA over the 

next several years, with about $550 million worth of CPU boards 
shipped in 2013. His forecasts are for CPU boards only, so the total 
value of systems, including chassis, switches, and so on, are higher 
than that. He also believes that AMCs are growing at a 29 percent 
CAGR and will exceed $185 million by 2015. VDC follows 
all of the major embedded computing platforms, and Jonathan 
noted that ATCA and AMCs are experiencing the highest growth 
rates of the segments they look at. Very good news, indeed. His 
complete presentation, along with all of the others, are archived at  
www.advancedtcasummit.com.

PICMG technologies continue to evolve, and a new product 
based on a new standard, MTCA.4, was showcased at the 
Summit by PT. MTCA.4 was created by the physics community, 
who is currently adapting a number of PICMG technologies for 
use in experimental physics. PT believes that products compliant 
with MTCA.4 are ideal for a wide range of applications outside 
of science, including communications, military, and machine 
control, and that it has a useful place between high-end ATCA 
and small, low-end MicroTCA systems. Be sure to read Tony 
Romero’s article in this issue.

One last note: This summer, long-time editor of CompactPCI, 
AdvancedTCA, and MicroTCA Systems, Anne Fisher, moved on 
from the world of embedded communications to pursue a career 
teaching elementary math. The team will miss her editorial savvy 
and familiarity with the communications space, and we wish her 
the best of luck.

An editor with OpenSystems through 2011, Brandon Lewis, 
has assumed her role with the magazine. He is looking forward 
to contributing in the way Anne did for the better part of a 
decade, and excited at the prospect of growing with the xTCA 
and CompactPCI ecosystems into new and emerging markets. 
Brandon is open and encourages your interaction with the 
publication. He is available for questions, comments, and 
contributions at blewis@opensystemsmedia.com.
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The new MicroTCA.4 standard was
spearheaded by the physics community, 
but is extremely important for telecom-
munications, military, commercial, and 
industrial applications. It introduces 
critical new features to the original 
MicroTCA.0 specification to make it 
truly five-nines available, serviceable, 
high performance, high bandwidth, and 
extremely flexible for numerous I/O 
configurations. Why is this important? 
There is a critical dilemma right now 
with standards-based platforms. There is 
a significant performance gap between 
AdvancedTCA and MicroTCA, and 
until now, there were few solutions. 

ATCA has a large footprint and offers 
extreme computing power, making it ideal 
for core network applications, but is not 
very flexible or scalable. MicroTCA.0 is a 
small footprint, ideal for edge-based appli-
cations, but does not scale up well. This 
leaves many aggregation layer applications 
caught in the middle, demanding a mid-size 
compromise with plenty of performance, 
I/O flexibility, and high-speed bandwidth, 
in a cost-effective, smaller footprint with 

finer granularity and modularity that deliv-
ers five-nines availability and ruggedness. 
 
Concurrent with the ratification of the new 
MTCA.4 specification, extreme technical 
advancements have produced increased 
processing and networking throughput 

in much smaller packages. Think of 
Moore’s Law. Performance levels that 
were once only possible on ATCA cards 
just a few years ago are now possible on 
AdvancedMC cards. This includes power-
ful and high compute-density processing 
such as multicore, hyperthreaded general 
purpose processors, and multicore packet 
processors. In 2002 when ATCA was 
being ratified, a typical Pentium 4 proces-
sor was running with 42 million transis-
tors. Today, a quad-core i7 Xeon processor 
with 750 million transistors can run on a 
single AMC module. 

Additionally, high bandwidth, managed  
10 GbE/40 GbE fabrics are now available 
to support current demands on network 
traffic and the forecasted explosion over 
the next several years. 40 GbE will become 
more prevalent in the aggregation layer for 
mobile infrastructure, aggregation routers 
for IP routing and switching, IMS ser-
vices, and service delivery solutions. 

These technical advancements and the 
MTCA.4 standard converge together to 
offer the ideal solution to bridge the gap 
between ATCA and MTCA (Figure 1). 
This is a boon to a multitude of wireless, 
telecommunications, and military appli-
cations. These systems bring the best of 
both worlds; in a small form factor they 
prove vastly more serviceable and scal-
able, with high levels of performance, 
network bandwidth, and availability.
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MicroTCA.4Emerging standards

MTCA.4 serves as a next-generation  
platform for bridging the “core/edge” dilemma.

Figure 1

MicroTCA.4:  
The next inflection 
point in open 
standards platforms
By Tony Romero

Andy Grove spoke of Strategic Inflection Points 
more than 10 years ago as significant changes 
that affect how businesses make decisions. 
Some may not be paying much attention to 
the new MicroTCA.4 specification, but the 
groundbreaking standard, in conjunction with 
new technical advances, makes this event one 
that should have everyone taking note. This 
truly is disruptive technology. 
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Emerging standardsMicroTCA.4

ATCA and MTCA.4 are very comple-
mentary. Because of ATCA’s high level 
of density and compute power, ATCA 
solutions are the best fit for core network 
solutions with high-density comput-
ing and very large pipes of bandwidth. 
MTCA.4-based applications can sit in 
front of ATCA systems, performing spe-
cialized tasks. It supports all the same 
AMC modules available in the ecosys-
tem today, and the platform management 
architecture is compatible. 

What is MTCA.4?
The MTCA.4 specification was offi-
cially adopted in October 2011. The 
initiative was launched in 2009 when 
companies realized the immense advan-
tage of enhancing the MicroTCA.0 
specification by adding such capabili-
ties as hot-swappable Rear Transition 
Modules (RTMs) for AMCs and preci-
sion timing. The addition of RTMs for 
all AdvancedMC slots and MicroTCA 
Carrier Hub (MCH) slots increases a 
MicroTCA system’s serviceability and 
achieves five-nines availability. The 
RTM provides a new level of flexibility 
that adds more functionality in an AMC-
RTM mated pair. It supports backwards 
compatibility so all AMCs currently 
in the ecosystem can be installed in 
MTCA.4 platforms. It has retention 
screws on its faceplate for higher levels 
of ruggedness. It also includes precision 
timing, which is critical for clocking, 
synchronization, and interlock signals.  
It is also important to note that the 
MTCA specification can support not 
only 10 GbE, but also 40 GbE on the 
backplane to all AMC slots.

Much more than physics
The physics community was instrumen-
tal in driving this new standard, and the 
majority of the enhancements they made 
will greatly benefit numerous industries. 
It can be used for evolving next-genera-
tion network applications in the telecom 
industry such as 4G, IMS, and SIP-based 
services, media gateways, security and 
packet inspection systems, and sig-
naling gateways. The Aerospace and 
Defense industry can utilize it for sensor 
acquisition, lawful interception, com-
munications, and control systems. The 
Enterprise market will benefit by using 

it for fault-tolerant and high-speed trans-
action systems. The Industrial Controls 
Industry will find it ideal for applications 
such as smart grid services. 

Rethinking the RTM
The MTCA.4 specification defines the 
RTM to be roughly the same size as the 
master AMC card. As shown in Figure 2, 
the active and hot-swappable RTM plugs 
directly into the AMC above the connec-
tion to the midplane (also called Zone 3).  
Directly from the AMC’s RPIO connector, 
it draws power, IPMI-based management 
signals, hot-swap signals, and any I/O sig-
nals that are required. Since it is not con-
nected to the midplane, the RPIO connec-
tor can be proprietary and send whatever 
signals are relevant to the RTM. Typical 

I/O signals can include PCI-Express, USB 
2.0, Ethernet, and SATA for storage.

Extending the AMC front panel
The MTCA.4 specification adopted the 
extended flanges and retention screws for 
both the top and the bottom of an AMC and 
RTM faceplate that were incorporated in 
the “Rugged” MicroTCA.1 specification. 
This helps to ensure tight and secure reten-
tion to the chassis and greatly increases the 
shock and vibration specifications. 

Shown in Figure 3 is an example of a 
MTCA.4 platform. It features redun-
dant MCHs and MCH RTMs, 12 pay-
load AMC slots and RTMs, redundant 
fan trays, redundant power supplies, and 
redundant AC or DC power inputs. 

Features Benefits

Serviceable
All cabling can be connected to the RTM, thus hot-swapping front AMC module 
leaves cables alone.

Five-Nines Availability
Servicing AMCs without removing cables decreases the Meantime To Repair 
(MTTR) significantly, increasing the overall Mean Time Between Interruption (MTBI). 
Deploying with complete redundancy meets five-nines (99.999%) availability.

Small, Scalable, and 
Cost Effective

AMCs provide finer granularity than ATCA. Thus applications are better right-sized. 
Secondly, scaling up with more payload boards is much more cost-effective.

Flexibility

The mix-and-match nature of AMC allows designers to quickly and easily integrate 
disparate building blocks together to best serve their applications and customers. 
AMCs today can pack a lot of performance, and can be specialized for specific 
applications.

Minimizes Complexity

An ATCA’s card size adds complexity. In order to justify cost, designers pack a lot of 
functions on a single card making them very complex. Think about all the design 
work to integrate all those components on a single board! And maintaining it in 
production is also complex.

The features and corresponding benefits of MTCA.4 systems.

The MTCA.4 RTM connects directly to the AMC above the midplane, 
rendering the RPIO connector proprietary.

Table 1

Figure 2



CompactPCI, AdvancedTCA & MicroTCA Systems  |  2012 Buyer’s Guide  |  9

MicroTCA.4 on the job
Detailed below are two example appli-
cations where equipment manufacturers 
can take advantage of MTCA.4: 1) LTE 
Evolved Packet Core (EPC); 2) Military 
sensor/data acquisition.

LTE EPC solutions
MTCA.4 systems are well suited for 
EPC functions such as the Mobile 
Management Entity (MME), Serving 
Gateway (SGW), and PDN Gateway 
(PGW). ATCA has already found suc-
cess in large EPC gateways for large 
metropolitan deployments where a mil-
lion subscribers can be served. As ser-
vice providers start to deploy in mid-
size cities, towns, rural regions, and 
niche applications such as public safety 
communications, a more cost-effective 
approach is MTCA.4-based systems, 
where hundreds of thousands of sub-
scribers can be served (Figure 4). 

In Figure 5, an example system is con-
figured to support all three functions of 
an EPC. The processors are arranged for 
both control plane and data plane pro-
cessing. In addition, other services, such 
as a Policy and Charging Rules Function 
(PCRF), can be integrated in a redundant 
fashion.

Military sensor/data acquisition 
applications
As the military deploys more unmanned 
vehicles, the need for COTS systems 
that can perform sensor acquisition and 
data processing becomes more preva-
lent. These systems can use AMCs with 
DSP and FPGA functionality, Graphics 
Processing Units (GPUs) with OpenGL 
for writing graphic-intensive comput-
ing applications, and General Purpose 
Processors (GPPs).  Solid State Storage 
(SSS) can be located in multiple loca-
tions: 1) In the RTM behind the proces-
sors; 2) On adjacent AMC storage mod-
ules; 3) On Mini-SATA drives on the 
processors themselves. 

As the world moves quickly to all 
IP-based solutions, and with network 
data traffic growing at explosive rates, 
there will be more and more need for 
high-performance aggregation layer 
applications. While ATCA’s size has 
made it an excellent solution for the 
core of the network, it is not ideal for 
the aggregation layer. But fear not, cost-
effective open standards-based plat-
forms are now available with the new 
MTCA.4 specification. Its introduction 
could not have come at a better time. 
With exponential advances in smaller 

The MTCA.4 platform supports Multiple Controller Hubs, a dozen AMC 
slots and RTMs, AC or DC power inputs, and more.

Figure 4 | MTCA.4 systems provide a cost-effective method for 
translating LTE services to mid-size and smaller deployments.

Figure 3

Figure 4

MEN Micro, Inc.
24 North Main Street 
Ambler, PA 19002
Tel: 215.542.9575
E-mail: sales@menmicro.com
www.men.de/cpci-serial
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(PICMG 2.30) 100% 
compatible to
CompactPCI® 2.0

■ CompactPCI® Serial 
(PICMG CPCI-S.0) 100% 
compatible to 19” 
mechanics (IEEE 1101)

■ Individual system solutions 
from inexpensive industrial 
PCs to redundant systems 
or complex computer clusters

Embedded Solutions – Rugged
Computer Boards and Systems
for Harsh, Mobile and 
Mission-critical Environments
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Emering standards

package computing technologies thanks
to Moore’s Law, the AMC cards that 
were originally designed to add func-
tionality to ATCA cards are now pow-
erful enough to handle applications 
themselves. Add to this the availability 
of 10 GbE and 40 GbE high-bandwidth 
networking available in the MTCA.4 
specification, and the new standard is 
designed to support the explosion of 
network traffic and IP-based services for 
years to come. Chalk up one more inflec-
tion point, Andy!    

Tony Romero is Senior
Product Manager at PT. 
Tony has worked extensively 
in the system architecture 
and product development  

of both CompactPCI and MicroTCA  
platforms for over eleven years.  Prior to 
working at PT, Tony worked for Intel 
Corporation, Ziatech Corporation, and 
Dell Computer Corporation.

PT
tony.romero@pt.com
www.pt.com

MTCA.4 can employ AMCs, GPUs, and GPPs in  
sensor acquisition and data processing.

As an LTE EPC solution, MicroTCA.4 maintains functionality for control 
and data plane processing, among other services.

Figure 6

Figure 5

H A R T M A N N  E L E C T R O N I C
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Rugged repackaging for conduction coolingAdvancedMCs

In order to be leveraged in rugged systems, standard  
commercial AdvancedMC (AMC) and MicroTCA Carrier Hub 
(MCH) boards in MicroTCA systems must be repackaged for 
conduction cooling. The steps, requirements, and limitations 
for ruggedization can be most readily achieved by emphasizing 
the clamshell design of the boards, interfaces to the conduction 
chassis, and simplified design of the I/O and power system.

MicroTCA is a very robust and highly 
redundant system developed initially for 
the telecommunications industry. Since 
the MicroTCA spec was released in 2006, 
there have been many different applica-
tions of these systems. However, while 
sophisticated features of this specification 
such as redundant switching hubs, redun-
dant power, and advanced system man-
agement allow reliable use in telecom-
munications applications, they can over-
burden small rugged solutions. To meet 
the requirements of rugged applications, 
system designers can repackage standard 
commercial AMC and MCH boards for 
conduction cooling in a rugged MicroTCA 
system. 

MicroTCA systems and 
commercial applications: A history
Initially, base station configurations were 
widely developed and deployed from this 
specification, but since then, lower cost 
and smaller configurations for indus-
trial-grade and military-grade solutions 
have also emerged. This trend has been 
facilitated by the additional dot specifi-
cation work provided by PICMG com-
mittee members in the form of working 
groups. One such group developed the 
MicroTCA.3 specification, which defined 
a conduction-cooled module based on the 
AMC specification for higher shock and 
vibration requirements, as well as harsh 
environmental conditions. 

A key challenge to expanding the reach 
of these systems was in demonstrating 
the ability of the backplane connector 
system to meet, over its full life, extended 
environmental requirements. Rigorous 
independent qualification testing of the 
connector system, based on ANSI/VITA 
47 and MIL-STD-810 methods for shock 
levels of up to 40 g and random vibra-
tion levels of 12 g, was successfully con-
ducted and documented in Test Report 
#209623D (www.picmg.org/pdf/TEST_
REPORT_REV_1.pdf); this paved the 
way for solutions providers to develop 
rugged systems using MicroTCA. 

Typical rugged MicroTCA 
applications 
One common application for rugged 
MicroTCA is in deploying a communica-
tions system onto a mobile platform. This 
application utilizes the already-developed 
solutions MicroTCA provides in the tele-
communications space, which then has to 
be ruggedized to meet the harsh environ-
mental conditions of a mobile, military 
environment. This open system platform 
provides an ideal solution for the next-
generation, network-centric requirements 
within the military and delivers robust sys-
tem management for Built-In-Test (BIT). 

The small size of AMC boards also 
makes the MicroTCA specification a 
good fit for military applications. AMC 

is 75 mm x 180 mm in size, helping 
to meet the Size, Weight, and Power 
(SWaP) challenges of next-generation 
military systems. Putting these mod-
ules in a clamshell for conduction cool-
ing also delivers an advantage for the 
military in that it provides Electrostatic 
Discharge (ESD) protection to the 
board. This protection allows for on-
system field maintenance by the crew for 
a plug-and-play experience without the 
risk of damaging the boards, and meets 
Two-Level Maintenance (TLM) require-
ments, which allow the modules to be 
replaced in the field, instead of having to 
return the entire system to a field depot 
for repair.

Shortcomings of commercial AMC 
and MCH boards 
While these new rugged applications 
have expanded the reach of the specifica-
tion, some shortcomings and limitations 
of standard commercial AMC and MCH 
boards must be addressed before conduc-
tion cooling is applied to them for use 
in rugged MicroTCA systems. Features 
such as redundant switching hubs, redun-
dant power, and advanced system man-
agement lend to system accuracy and 
dependability in telecommunications 
applications. However, many of these 
features are not necessary for compact, 
rugged solutions and may, in fact, over-
burden a small, specialized system. 

Achieving conduction heat transfer 
for commercial AdvancedMCs in 
a rugged MicroTCA System 
By RJ McLaren
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The solution is found in simplifying 
the system and lowering the number of 
required modules. For example, a simpli-
fied power management scheme can be 
used to maintain centralized power man-
agement features via the MCH or control 
board while allowing the chassis to uti-
lize an off-the-shelf power supply instead 
of a commercial-rated power module 
board. This approach helps to fast track 
a solution, because system designers can 
pre-certify a power supply that meets the 
environmental and power requirements 

for an application and then bundle this 
with a manufacturer’s simplified power 
management architecture. This solution 
eliminates extra cost and new design risk 
to the program. Additionally, multiple 
power output modules are not required, 
as is the case with other system plat-
forms, since +12 V is the primary power 
output voltage for MicroTCA. 

Rugged repackaging
When repackaging a commercial AMC 
board for conduction cooling, certain 

steps and requirements must be followed, 
including modifying the clamshell design 
for boards and interfaces to the conduction 
chassis. To develop a clamshell, designers 
must secure and determine the following:

 ❯ A mechanical skyline drawing 
or 3D model of the board

 ❯ Any mechanical constraints within 
the board assembly that must be 
accounted for, such as mezzanine 
boards or other unique components

 ❯ All “hot” components that will 
be coupled to the clamshell

 ❯ Dimensional and tolerance 
information of the components 
to be coupled to the clamshell

A mechanical skyline drawing or 3D 
model is pivotal in the initial stages of the 
repackaging process. The model allows 
design engineers to easily identify the 
constraints and components that affect 
the success or failure of properly interfac-
ing the AMC and clamshell.

Once a precise and accurate model is 
obtained, designers should determine 
any potential mechanical constraints or 
unique components of the board. A major 
design challenge is determining how to 
deal with any mezzanine boards used on 
the AMC. Securing these smaller boards 
and removing heat from underneath these 
boards may require additional mechanics 
and detailed assembly sequences. An ideal 
AMC would contain one or two large hot 
components that are already using heat 
sinks. For example, with a processor AMC 
the heat sink mounting footprint can be 
used to securely install the clamshell. In 
many cases, that heat sink spans the full 
surface area of the AMC already, and that 
model outline can be used to design the 
skyline of the clamshell.  

At this stage, all hot components on 
the board that will be connected to the 
clamshell must be located. Designers 
should procure a board without the heat 
sink installed on the hot components, as 
removing a heat sink could potentially 
damage the component. The heat sinks are 
replaced with the clamshell, which is then 
responsible for removing the heat gener-
ated from the electronic components to the 
cold wall of the enclosure (Figure 1). The 



clamshell design integrates with the exist-
ing front panel from the commercial AMC, 
simplifying the assembly and maintaining 
support of any I/O connectors coming out 
of the front panel. The EMI gasket needs 
to be removed as it can cause interference 
in the adjacent module and is not required 
since EMI is contained by the clamshell 
and additional EMI containment is usually 
provided at the chassis level.

The clamshell is typically constructed with 
machined aluminum, and a thermally con-
ductive gap material is used between the 
hot components of the board and the inside 
surface of the aluminum upper clamshell 
to account for component height toler-
ances identified in the initial design stage. 
There is also a thermal interface material 
that is used between the upper and lower 
halves of the clamshell where they are 
screwed together. This material accom-
modates the tolerance in the printed circuit 
board thickness, and also transfers heat to 
both halves of the clamshell.

Outside the AMC
Along with the clamshell, the interface 
to the cold wall must be addressed when 
redesigning commercial AMC boards 
for rugged MicroTCA applications. An 
uneven surface can account for higher 
thermal resistance and result in increased 
temperature of the AMC components. To 
achieve the flatness required for a proper 
mating surface of the clamshell edge to 
the cold wall, high-precision machining is 
critical. The Wedge LOK installed on the 
clamshell must be torqued to the proper 
value to ensure optimized clamping force 
of the clamshell to the enclosure’s cold 
wall (Figure 2). In most cases, the plating 
for these surfaces is hard anodized black, 
but other plating options are also available.

Continuing considerations
One of the primary requirements for a 
functioning system is the capacity for heat 
transferred to the cold wall to be removed 
from the system. This can be performed 
via natural convection, but approxi-
mately 75 W is the most heat that can be 
removed from a shoebox-sized enclo-
sure. Since this system could consist of 
a processor card of approximately 30 W  
and a few peripheral boards at about 15 W  
each, convection alone isn’t always 
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the AMC to the clamshell, then to the cold wall of the enclosure.

Figure 1



14  |  2012 Buyer’s Guide  |  CompactPCI, AdvancedTCA & MicroTCA Systems

AdvancedMCsRugged repackaging for conduction cooling

adequate. For higher power systems that
don’t achieve sufficient cooling through 
convection, forced air cooling over the 
fins of the enclosure is often necessary. 

Additional considerations include achiev-
ing ratings necessary to ensure a degree 
of protection against environmental con-
cerns. The I/O connectors on the enclo-
sure and type of gasketing material used 

for the removable panels must be rated 
for the environmental condition. Ingress 
Protection (IP) for sand, dust, water, and 
even full immersion can be achieved by 
using the right components and proper 
design for the enclosure. Service depth of 
the patch cables from the AMC boards to 
the removable panels must also be consid-
ered for proper assembly and maintenance 
of the system, while also accounting for 
the overall size and weight of the chassis. 
Alternatively, an I/O board can provide a 
better interface with cabling and simplify 
the assembly and services of the modules. 

Multiplying MicroTCA markets
Today, the MicroTCA specification has 
expanded across many market segments, 
and systems engineers are finding creative 
ways to balance price and performance 
with this powerful architecture. Working 
groups within PICMG and other industry 
bodies have outlined the necessary steps 
to re-package the architecture for extreme 
environmental conditions, and work is 

being conducted today via the MTCA.4 
specification, committed to defining the 
mechanics and interconnects for rear 
transition modules. This will ensure that 
MicroTCA can be used in most market 
segments, enticing more companies to 
invest in designing and building new AMC 
modules and system solutions. The eco-
system will continue to grow as companies 
find opportunities to use this increasingly 
versatile architecture.    

RJ McLaren is Senior Systems Architect 
for Schroff NA, a division of Pentair 
Technical Products. He has more than 
10 years of experience in the electronics 
manufacturing industry, with a focus on 
implementing technology trends into the 
early stages of CPCI, xTCA, and other 
standards-based products. RJ holds a BS 
in Engineering and MBA from NNU.

Schroff NA
robby.mclaren@pentair.com
www.schroff.biz

Optimal clamping of the 
clamshell and enclosure is 

achieved through a torqued 
Wedge LOK.

Figure 2
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The rise of the network  
analysis infrastructure
By Dan Joe Barry

We probably have experienced more change in the last 20 years than  

in the entire previous history of telecom. But, even though the cliché 

of “next-generation networks” has now worn thin, the next decade promises  

continued change driven by what can only be described as the network analysis infrastructure. 

Network analysis, and the application 
or service analysis that it supports, is 
fast becoming a critical part of any tele-
com carrier’s infrastructure. Not only is 
it critical to understanding what is hap-
pening in Ethernet/IP networks, but it is 
also enabling new network management 
techniques, network optimization, and 
new business models. It is also critical 
to securing networks and services both 
from a private user perspective and from 
a national security perspective. 

How we got here: The impact of 
Ethernet/IP
Traditional telecom protocols are char-
acterized by careful design, with great 
attention paid to reliability and man-
ageability – availability and visibility 
are paramount. For that reason, telecom 
protocols typically include a great deal 
of network management information. 
Traditional telecom networks are often 
connection-oriented and controlled cen-
trally so carriers know where traffic is 
flowing at any given time. These attri-
butes support high levels of service and 
efficient billing, which are cornerstones 
of a telecom carrier’s business.

Ethernet/IP, on the other hand, is a com-
plete paradigm shift. Instead of dedicat-
ing bandwidth to each service and cus-
tomer in a connection-oriented network, 
bandwidth is shared in a connectionless 
network. Instead of configuring connec-
tions centrally, the network routes traf-
fic itself with minimum overhead. This 
makes for more efficient use of band-
width and resources but poses a network 
management headache, as now it is vir-
tually impossible to tell with certainty 
where traffic is going at any one time.

Efforts have been made to make Ethernet/
IP behave more like traditional telecom 
protocols, but there are obvious limi-
tations; if taken too far, then it ends up 
undermining the benefits of introducing 
Ethernet/IP in the first place. 

Solving the dilemma of Ethernet/IP 
network management 
In this regard, the Enterprise world has 
already found the solution: network 
analysis probes. The only way to know 
with certainty what is happening in an 
Ethernet/IP network is to capture and 
analyze data traffic in real time. Net-
work analysis probes analyze copies 
of network traffic provided by either 
Switch Port ANalyzer (SPAN) ports on 
routers, or switches or dedicated devices 
known as Test Access Ports (TAPs). The 
network analysis probe can then parse 
the Ethernet/IP frame and packet infor-
mation to determine who is sending the 
data, where it is going, and what kind of 
application is being used to send it. 

With this information, network analysis 
probes can be used for a wide variety of 
applications: 

 ❯ Network and application 
performance monitoring

 ❯ Network test and troubleshooting
 ❯ Network data recording 

and collection

These are applications based on under-
standing the contents of Ethernet and 
IP headers and payload. However, there 
are more complex applications based on 
deeper analysis of packet information 
that are proving to be very important in 
telecom carrier networks:

 ❯ Network security – detection 
and blocking of suspect traffic

 ❯ Lawful interception – 
supporting law enforcement in 
detection of illegal activity

 ❯ Network optimization – traffic 
shaping or policy enforcement

Network security is of paramount per-
formance, but requires a multi-layer 
approach that depends on more than just 
antivirus software on users’ computers. 
It also requires network security appli-
ances based on network analysis probes 
that have the power and intelligence 
to detect more sophisticated attacks, 
such as Distributed Denial of Service 
(DDoS). According to network security 
specialist Trend Micro, the number of 
unique malware samples has exploded 
in the last 10 years (Figure 1), requiring 
even more sophisticated network secu-
rity solutions.

Lawful intercept has long been a require-
ment in telecom networks, allowing law 
enforcement agencies to “tap” traffic as 
part of an investigation under warrant. 
In the Ethernet/IP world, network analy-
sis probes are used to capture data traf-
fic and provide this to law enforcement 
agencies upon request. 

Network optimization is becoming 
highly topical, especially in mobile net-
works where there is a concern that the 
growth in data traffic (Figure 2), and the 
inherent network extension costs to sup-
port this growth, will not be covered by 
service revenues. This is prompting two 
actions on the part of mobile carriers: 
traffic shaping and new business models.
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Network analysis probe-based appliances
can be used to detect certain types of traf-
fic, for example peer-to-peer traffic, and 
ensure that this traffic does not overly con-
sume available bandwidth, thus depriving 
other customers of access to services. This 
is a type of policy enforcement and the 
first step in implementing network opti-
mization. Further steps include optimiza-
tion of business models using real-time 
data collected from the network, which 
provides more tailored services based on 
time-of-day, location, device used, on-
demand bandwidth adjustment, and so on. 

Policy enforcement is thus enabling 
more differentiated services and the 
most efficient use of network resources. 
In essence, it is a continuation of the 
transformation process for telecom 
carriers from utility providers to retailers 
of communication services. 

The network analysis 
infrastructure
Network analysis probes can thus be seen 
to be forming the foundation for not only 
better network management, but bet-
ter business practices. Network analysis 
probe-based appliances are forming a 
complementary operational and business 
management infrastructure alongside 
the data transport infrastructure that has, 
until recently, been the focus. 

Why not absorb this functionality in 
routers and switches?
The idea of a parallel infrastructure 
might seem counterproductive, but there 
is good reason to keep things separated. 
The first and most important reason 
is division of labor. Network analysis 
probes were first introduced in enter-
prise networks to offload network analy-
sis from routers and switches that were 

simply overloaded and could not keep 
up with the task. The logic was that these 
routers and switches should be primarily 
used for routing and switching, which 
seems rational. 

The same arguments can be made in 
telecom networks. The data transport 
nodes are in place primarily to support 
routing and switching of data traffic. 
Data traffic is growing, so these nodes 
should be focused on their primary task. 
Alternatively, because incremental data 
traffic can often mean higher cost with-
out higher revenue, it is important that 
routing and switching resources are used 
optimally. Offloading the network analy-
sis task leads to an efficient division of 
labor. In addition, since many network 
analysis probes can be deployed pas-
sively, they need not affect network traf-
fic and can be managed and maintained 
by the organizational groups to which 
they provide the most value, namely the 
network management teams and product 
managers responsible for new service 
models. This makes it easier for telecom 
organizations to introduce support for 
the aforementioned applications.

Change is the only constant
The rise of the network analysis infra-
structure in telecom carrier networks is 
a continuation of the constant changes 
that we have experienced over the last 
20 years. But, these are positive changes 
providing new opportunities to better 
test, manage, secure, and optimize car-
rier networks, and additionally help tele-
com carriers to be even more effective 
in facing the challenges of delivering 
high-quality communication services in 
the future.    

Daniel Joseph Barry is
VP of Marketing at 
Napatech and has more 
than 17 years of 
experience in the IT and 
Telecom industry. He has 

an MBA and BS in Electronic 
Engineering from Trinity College 
Dublin.

Napatech
djb@napatech.com
www.napatech.com
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Editor’s note: The LTE build out seems at a crossroads, as the 

technology and availability to transfer voice over an all-IP network 

while retaining QoS is still not in place. However, the dilemma of 

offering the exceptional data speeds of LTE with the quality voice 

services of legacy circuit-switched networks until a Voice over LTE 

(VoLTE) solution arrives may have found an answer. The Circuit 

Switched Fallback (CSFB) allows wireless devices to “fall back” to 

legacy domains to send/receive voice calls. A virtual panel – Drew 

Sproul, Adax; Venkataraman Prasannan, Radisys; and Niv Kagan 

and Avi Fisher, SURF – presents details on the CSFB and the 

partnership resulting in this recent solution. Edited excerpts follow.

CPCI: How close are we to a truly “all-IP” net-
work? What is the status of LTE?

PRASANNAN: If you say, “There is noth-
ing but all-IP network,” no one will agree 
because there are all kinds of networks in 
place and a huge amount of copper in the 
ground that is not all IP. But if you ask, 
“Are there people who are still deploying 
the old network? Who’s deploying LTE 
versus 2.5 G?” you would probably find 
a small tract of investment in 2.5 G from 
entities that have some foreseen func-
tion, but for the most part everyone else 
is deploying LTE.

KAGAN: We see our customers starting to 
deploy LTE networks, and requiring that 
equipment manufacturers support those 
different technologies and services. This 
is driven by the consumer using applica-
tions such as real-time video communica-
tions, all the way to the operator, who is 
subsequently required to increase invest-
ment in IP, driving an IP network.

CPCI: What is going prevent LTE from arriving 
at a fate similar to IMS (IP Multimedia System)?

SPROUL: The IMS network standard came 
out before LTE standards were solidified 
and when there was not yet the driving 
demand for multimedia services there is 
today; Voice was fine and the data speeds 
weren’t in place to support new multime-
dia. But tablets and smartphones drove 
data, video, video streaming – the man-
tra of “mobile broadband access to the 
Internet” – and in a way pushed the indus-
try to jump over IMS to LTE, so there are 
very few IMS subsystems in play today. 

PRASANNAN: IMS is being implemented 
much more slowly on the wireless side, 
and that’s why it feels like it’s at such a 
standstill; IMS is getting traction in some 
of the broadband side infrastructure and 
getting used. It provides more of a frame-
work and means of dealing with the con-
trol and management plane elements, and 
it has taken much longer to implement that 
and a service creation aspect in the wire-
less world.

The LTE promise is the need for speed, 
and that comes with upgrading the infra-
structure to accommodate new network 
topology and architecture. LTE col-
lapses certain network elements together 
and makes them more comprehensive 
or intelligent, if you will. The mobility 
management that had been very much a 
part of the Radio Network Controllers 
(RNCs) and some other base station 
controllers has been simplified, which 
translates not only to higher speed but 
also a cheaper network from an OPEX/
CAPEX point of view, ensuring LTE’s 
viability for the future.

KAGAN: While IMS was driven to pro-
vide a next-generation solution for voice 
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Fallback to the future:  
     Circuit-switched networks as a  

voice/data solution
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infrastructure, LTE is the next generation 
for both voice and data architecture. As 
we see subscribers pushing the limits on 
wireless data usage and willing to pay for 
wireless data access we believe LTE will 
continue to deploy for data usage, but 
constraints on voice are forcing the oper-
ators to find other solutions for their cur-
rently deployed voice networks, which is 
where the CSFB comes into play.

CPCI: Generally, what are the past, present, 
and future of the CSFB?

FISHER: Voice networks have been and 
are still built on circuit-switched net-
works, and the technology and network 
availability is still not in a place to trans-
port voice over an all-IP network to 
the subscriber. At the same time, adop-
tion of data services is increasing at 
an exponential rate, forcing operators 
to adopt technologies for IP networks. 
The challenge is to maintain all relevant 
voice services and QoS while provid-
ing great data service. This led to the 
adoption of CSFB, which maintains a 

circuit-switched network for voice while 
providing a high-speed data network.

SPROUL: The migration to packet pro-
cessing requires a middle ground of 
interworking between the legacy ser-
vice, switched services signaling, the 
user plane, and the emerging packet pro-
cessing-based service. So where we’ve 
come from is a background of legacy 
PDM circuit-switched services to LTE, 
which today is principally focused on 
building out mobile broadband access to 
the Internet from smartphones, tablets, 
and so on, for non-voice services. 

KAGAN: We believe that as LTE is 
adopted, the requirements on CSFB will 
grow. Initially it will serve as the primary 
infrastructure for voice communications 
while it provides the flexibility to migrate 
to a true all-IP network in the future.

CPCI: How does the CSFB help facilitate the 
transition from legacy to LTE, and how did the 
players implement this?

FISHER: The CSFB maintains a circuit-
switched voice channel to the subscriber 
while the transport of media in the back-
haul is achieved over IP. This guaran-
tees QoS for voice in wireless networks 
by interworking with Public Switched 
Telephone Networks (PSTNs) like wire-
line, and with circuit-switched networks 
such as 2G wireless networks that utilize 
Adaptive Multi-Rate (AMR) over circuit 
switch (Transcoder and Rate Adaptation 
Unit (TRAU) frames).

SPROUL: Specifically, in a Radisys 
ATCA server platform, we’re bringing 
in Transition-Minimized Differential 
Signaling (TMDS) zeros from the 
GERAN network through our T1E1 ports 
– voice over 64-kilobit DS zero slots; it 
doesn’t get any more legacy than that. 
Then our smartcard interworks that voice 
into Internal Time-Division Multiplexing 
(I-TDM) packets, which are Ethernet 
packets based off of an MPLS (Multi-
Protocol Label Switching) framework. 
Then it is sent to the SURF DSP card.

When we set up the connection we 
exchange Media Access Control 
(MAC) addresses – no IP involved here.  
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We’re setting up an IPDM channel between us and start sending 
these packets over the backplane. Then the SURF card gets the 
IPDM, does whatever magic it needs to do for voice encryption/
decryption, and sends it out onto the IP network.

PRASANNAN: In this particular instance, the customer is building 
a network element which requires a particular functionality and 
incorporates a Line Interface Card, a DSP resource, and because 
a modular AMC form factor is being used as a host to incorporate 
the two, the customer is left with the task of putting these three 
pieces together, integrating them, and building an application on 
top of it.

Radisys, ADAX, and SURF brought our contributions together to 
make this integration as seamless as possible, accelerating time 
to market. At Radisys we have a framework and a mechanism 
to make this happen more naturally with our Alliance Partner 
Program, in which all of the players were already involved.

CPCI: How long will it take to complete the transition to LTE, and what is the 
CSFB’s longevity?

SPROUL: There is still a lot of legacy gear and service in the field 
that needs to be interconnected, and it’s not just a holding pattern 
while those are decommissioned and replaced. What’s actually 
happening is that LTE is an add-on to existing service networks 
to provide data services, and therefore you get upgraded legacy 
systems with the CSFB. 

The transition depends on how TEMs (Telecom Equipment 
Manufacturers) address the VoLTE and circuit-switched con-
nection. What the VoLTE initiative requires is an IMS services 
plane for LTE networks to send voice traffic for true VoIP. In an 
LTE network, this is gobbledygook, but in an LTE/IMS system, 
the network just picks it up like it always has. For now, all the 
arrangements that support voice and text messaging will remain 
in place.

FISHER: The complete transition will only occur once the LTE 
network provides the same level of quality for the voice chan-
nel over IP as over circuit-switched network. Then there will be 
a truly all-IP network from the subscriber to the network and 
beyond, but we haven’t seen a deployed technology that is able 
to achieve this yet, and therefore it will take at least a few years 
before the CSFB will not be required anymore.

CPCI: If there were no such thing as AdvancedTCA, would it have to be 
invented or is CSFB more agnostic?

SPROUL: ATCA is the perfect vehicle for CSFB because you can 
re-architect your existing concentrator networks by leaving the 
RAN in place and architecting access gateways and concentra-
tors to legacy networks like GERAN and UTRAN.

So now you’ve got TDM and ATM (Asynchronous Transfer 
Mode)-based services that you want to get onto your IP core; 
ATCA-based products facilitate that by on the one hand speaking 



legacy via zero or ATM, and on the other
speaking IP, and the beauty of ATCA is 
that the Ethernet IP cores are built into the 
architecture. 

That is a crucial component of the ATCA 
architecture, and the second main point 
as the CSFB gets to deployment is the 
need for High Availability (HA) and pre-
venting loss of service. Because ATCA 
already has a redundancy built into it, 
it makes it easier for things like HA for 
the user plane to be implemented. That’s 
all an integral, fundamental part of the 

ATCA architecture; so yes, if ATCA 
didn’t exist it would have to be invented.

CPCI: How significant do you anticipate ATCA
to be in your next win? What are the promising 
ATCA markets moving forward?

SPROUL: Our next two opportunities in this
domain are in China, and ATCA is crucial 
because of, again, scalability, flexibility, 
and the challenge that we’re addressing 
now: interworking. Adax has always been 
an advocate of open system standards, 
both in terms of software and hardware 

development and platforms. We sell to the 
broad telecom market, and an open stan-
dards-based interoperability is one of our 
core business and technical principles.

Kagan: LTE is built in a flat IMS architec-
ture and therefore promotes independent 
nodes of different scale and functional-
ity, as opposed to the legacy approach of 
a centralized large switching system. This 
approach promotes different TCA architec-
tures based on the network requirements.

On a global scale, we feel that the prom-
ising ATCA markets are those with a 
high concentration of users that adopt 
technologies requiring high-perfor-
mance, real-time computing and com-
munication technologies, especially in 
video with its vast requirements for real-
time processing and ultra-high band-
width in the all-IP domain.

PRASANNAN: We are seeing it pretty well 
balanced, and our ATCA split is one-
third, one-third, one-third (Europe, Asia, 
and North America). It tends to be driven 
by where the TEMs are, and if you look 
across those geographies, there are defi-
nitely equipment manufacturers present in 
all three.

The telecom market will continue to 
be present and grow at a fairly attrac-
tive rate, but ATCA is also spreading 
its wings to other market segments. I’ve 
seen some network monitoring, which is 
a segment that has a lot of ATCA pres-
ence, and I’m sure it will continue to 
grow in that space. Another opportunity 
I can cite is Aerospace and Defense, 
which is looking for more of the rug-
gedized alignment and performances 
dictating higher processing power and 
higher network performance; it’s just a 
combination of time and the artifact of 
the segment.

Telecom itself was a fairly long cycle 
compared to enterprise, and Aerospace 
and Defense is an even longer cycle:  
15 to 20 years. You start seeing growth 
after the fourth or fifth year. That’s the 
nature of the segment and it also takes 
time for those things to come up for re-
evaluation on that long of a cycle, so you 
have to wait it out.    
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AdvancedTCAVoice/data solutions

Embedded Boards | Power Supplies | Instruments
631-567-1100  Fax: 631-567-1823  www.naii.com

Your Single Source for COTS SBC, I/O and System Solutions
Visit www.naii.com or call us at 631-567-1100 today.

Excellence in ALL we do

Introducing the 
Newest Single 
Board Computer.

Proudly made 
in the USA.

NAI Presents the Perfect 
Combination...a Modular SBC with 
Multi-function I/O — on One Card.
NAI offers COTS Single Board Computers with configurable 
multi-function I/O ideally suited for a multitude of commercial 
and rugged embedded processing systems.

Freescale™ PowerPC™ MPC8536 or Low power/High performance

Intel® ATOM™ E680T or Reduces SWaP

Analog Devices Blackfin® BF533 Eliminates third party SBC integration

Over 20 I/O functions available Seamless software development 

Up to four I/O functions on one card Library and driver I/O software support kit

3U cPCI and 6U VME platforms VxWorks®, LynxOS®, Linux®, Integrity™,  
Windows® OS support
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The ADLINK cPCI-3970 Series 3U CompactPCI blade is equipped with the latest quad and dual core 2nd 
Generation Intel Core i7/i5 processor with ECC memory support, and the Intel QM67 Platform Controller 
Hub (PCH). The blade supports DDR3-1333 SDRAM with ECC via SO-DIMM, up to 16 GB; IPMI for system 
health monitoring; and system/peripheral slot operation. The cPCI-3970 Series also supports VGA, DVI, and 
HDMI graphics interfaces, as well as DisplayPort, a digital display interface standard defined by the Video 
Electronics Standards Association (VESA) that enables next-generation display technology while providing 
compatibility with existing equipment.

ADLINK Technology, Inc. cPCI-3970

www.adlinktech.com advancedtca-systems.com/p365622

PDSi’s Intel-based CompactPCI x86 Processor Blade (CP86-N1) provides a robust, high-performance 
general purpose compute platform for use in CompactPCI PICMG 2.16 systems. This latest addition to 
PDSi’s ComputeNode family of carrier-grade CompactPCI solutions is built around Intel’s 45nm technology 
“Penryn” Core 2 Duo processor and server-grade “Eagle Lake” chipset (5100 MCH/ICH9R) supporting 
ECC memory. This powerful, compact blade offers the highest performance and dependability in its class. 
The ComputeNode CP86-N1 blade includes a standard PMC/XMC site for I/O expansion, and features an 
onboard SATA drive plus high-resolution graphics.

Pinnacle Data Systems, Inc. CP86-N1 Intel Core™ 2 Duo Processor Blade

info.sales@pinnacle.com advancedtca-systems.com/p330571

Powerful CompactPCI blades

The CP3002-RC is conduction cooled and supports operational temperatures ranging from -40°C to +85°C 
according to VITA 47 recommendations. On the memory side, up to 8 GB of soldered DDR3 1066 MHz ECC 
memory ensures data accuracy for demanding mission-critical and safety-critical applications.

The CP6003, a CompactPCI PICMG 2.16-compliant 6U CPU board, comes in various levels of ruggedization, 
making it yet another addition to Kontron’s rugged PICMG 2.16 portfolio. 

Kontron CP3002-RC and CP6003

www.kontron.com advancedtca-systems.com/p366114

The AT8242 offers a high compute performance with service features ideal for demanding 4G/LTE Evolved 
Packet Core Gateways, DPI, IPTV/content delivery platforms, video optimization, and GPON/EPON 
elements. Design features include a superior performance per watt, power optimizations, virtualization, 
and a multitude of hardware acceleration engines, including DPI acceleration with integrated HFA (RegEx 
Engine), TCP and ROHC, packet processing, compression, RAID 5/5 and dedupe, and multicore scaling.

Kontron AT8242 40G ATCA 64-Core NPU Blade

www.kontron.com advancedtca-systems.com/p364120
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PDSi’s Dual AMD Opteron ATCA Blade with RTM interface (ATCA-F1) is a military-
proven, high-performance, general-purpose server platform for AdvancedTCA 
systems. Architected around AMD Opteron processors with HyperTransport 
technology, it features two CPU sockets that can be populated with the latest 
AMD 2419 EE “Embedded Istanbul” 1.8GHz six-core processors for a total of 
twelve cores. PDSi’s ATCA-F1 blade supports up to 32GB of 667MHz memory.

This third-generation blade features a Zone 3 interface for connection to 
PDSi’s ATCA-RT01 Rear Transition Module (RTM), which adds SAS or SSD storage, 
video, and USB resources. Other on-blade features include a CompactFlash site 
and an AdvancedMC slot for additional I/O or further storage expansion. See PDSi’s 
AMC-E24D module for an excellent space-saving AMC combining SATA storage and 
dual hi-res video. Customization and ruggedization welcome!

Pinnacle Data Systems, Inc. ATCA-F1 Dual Socket AMD Operton 
Processor Blade (Six-Core CPUs)

info.sales@pinnacle.com advancedtca-systems.com/p363489
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The AdaxGW software image can be easily integrated to your platform of choice: ATCA, cPCI, proprietary 

 

Adax Inc. AdaxGW

www.adax.com advancedtca-systems.com/p362536

Kontron OM9141-40G Open Modular Core Platform

www.kontron.com advancedtca-systems.com/p366090

ZNYX Networks, Inc. ZNYX Ultra5™ ZX1900

www.znyx.com advancedtca-systems.com/p364409

ZNYX Networks, Inc. ZNYX Ultra5™ ZX2000

www.znyx.com advancedtca-systems.com/p366115
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The Adax PacketRunner (APR) is an intelligent ATCA carrier blade designed for 
process-intensive telecom applications. The on-board Cavium OCTEON 5650 multi-
core processor, memory, and cache give developers a high-performance, highly 
flexible, and scalable blade for LTE, 4G, IMS, and next-generation mobile telecom 
networks. The APR delivers the perfect ATCA subsystem for user and control plane 
applications.

Features:

 
to each AMC bay in ATCA subsystems

Adax Inc. PacketRunner

www.adax.com advancedtca-systems.com/p363826
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AM4120:
1.2 GHz

AM4020: High-performance processor AMC based on Intel Core i7 up to 2.53 GHz 

AM4211: For LTE, IPTV networks, a Packet Processor AMC designed with Cavium OCTEON II cnMIPS64 II 
CN66xx Series 

AM4120 AM4211AM4020

Kontron Processor Modules: AM4120, AM4020, AM4211

www.kontron.com advancedtca-systems.com/p366149

This mid-size AMC offers both high-performance dual-display graphics and SATA onboard storage in a 
single module. Featuring the AMD Radeon E2400 graphics controller, the AMC-E24D module supports two 
independent high-resolution display devices (one digital HDMI and one analog VGA) and features 128MB 
of on-chip GDDR3 video memory for fast, high-quality 2D and 3D graphics rendering. In addition, the 
module adds enterprise-grade SATA storage to xTCA systems. It carries a 2.5 inch Hard Disk Drive (HDD) or 
Solid State Drive (SSD) with up to 320GB capacity for convenient local boot-up and storage. 

Pinnacle Data Systems, Inc. AMC-E24D Dual Display Graphics+Storage

info.sales@pinnacle.com advancedtca-systems.com/p363392

Models 72640, 73640 and 74640 are members of the Cobalt family of high-performance CompactPCI 
boards based on the Xilinx Virtex-6 FPGA. They consist of one or two Model 71640 XMC modules mounted 
on a cPCI carrier board.

Model 72640 is a 6U cPCI board while the Model 73640 is a 3U cPCI board; both are equipped with one 
Model 71640 XMC. Model 74640 is a 6U cPCI board with two XMC modules rather than one.

These models include one or two 3.6 GHz, 12-bit A/D converters and four or eight banks of memory.  

Pentek, Inc. 72640

www.pentek.com/go/cpci72640bg advancedtca-systems.com/p366091

Models 72690, 73690 and 74690 are members of the Cobalt family of high-performance CompactPCI 
boards based on the Xilinx Virtex-6 FPGA. They consist of one or two Model 71690 XMC modules mounted 
on a cPCI carrier board.

Model 72690 is a 6U cPCI board while the Model 73690 is a 3U cPCI board; both are equipped with one 
Model 71690 XMC. Model 74690 is a 6U cPCI board with two XMC modules rather than one.

These models include one or two L-Band RF tuners, two or four A/Ds and four or eight banks of memory. 

Pentek, Inc. 74690

www.pentek.com/go/cpci74690bg advancedtca-systems.com/p366092
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Adax offers three boards in the AMC family lineup that are part of the integral 
components of the ATCA subsystem for user and control plane applications:

PacketAMC (PktAMC) – Front-end processing of the Layer 2 protocols for highly 
available, high-performance, carrier-grade transport from EDGE to CORE networks 
via the Cavium OCTEON Plus 5645 & 5650 processors.

HDC3 – SS7/ATM TDM,  high-density controller with 8 T1/E1 AnnexA or ATM ports, 
248 LSLs, and TDM-ITDM interworking.

ATM4 – ATM signaling and ATM-IP interworking, 4 OC-3/STM-1 ports, AAL5 
signaling, plus media over AAL2/5 and IP interworking – multi-purpose I/O board 
for 3GPP/IMS/LTE/NGMN wireless networks.

Adax Inc. Adax AMC

www.adax.com advancedtca-systems.com/p363825
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PDSi’s ComputeNode 1U Dual AC is a High Availability CompactPCI solution developed for the embedded 
control and communications marketplace. The ComputeNode 1U Dual AC features redundant power 
supplies, two-slot cPCI server in a 1U form factor (1.75" high with options for 19" or 600 mm wide ANSI 
T1.336-2003 racks), and may be densely packed into any new design or existing rack. This unit features 
PDSi’s compact horizontal design, containing a two-slot cPCI backplane for use with both front and rear 
transition cards. It includes dual input AC feeds, a system alarm card, and a front removable air filter.

Pinnacle Data Systems, Incorporated ComputeNode 1U Dual AC

info.sales@pinnacle.com advancedtca-systems.com/p366113

PDSi’s ComputeNode line offers a range of NEBS Level 3-compliant CompactPCI chassis in sizes from 
1U to 4U. These carrier-grade chassis include a horizontal design, superior air cooling, cPCI and cPSB 
(PICMG 2.16) backplanes, redundant hot-swappable fans, and hot-swappable, front-accessible AC or 
dual-feed DC power modules with power filters in most cases. All 2U and larger ComputeNode platforms 
include PDSi’s unique Alert!Node (or Enhanced Alert!Node) alarm card, an intelligent chassis manage-
ment controller for comprehensive fan and power monitoring. The Alert!Node card does not occupy a 
CompactPCI slot, front or rear.

Pinnacle Data Systems, Inc. ComputeNode™ CompactPCI Chassis Products

info.sales@pinnacle.com advancedtca-systems.com/p362584

Microswitch protection against short-circuits during modular board hot swapping in network, telecom, 

a straightforward action with low operating force to simplify the user experience

Southco CompactPCI Ejector Handle

www.southco.com advancedtca-systems.com/p347660

Microswitch protection against short-circuits during modular board hot swapping in network, telecom, 
 

faceplate for better appearance and to prevent potential snagging of cables in use 

Southco Flush Mount AdvancedMC Module Handle

www.southco.com advancedtca-systems.com/p347659
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PDSi’s ComputeNode4U (Node4U) is an efficient carrier-grade CompactPCI 
solution developed for the embedded control and communications marketplace. 
This 8-slot cPCI chassis measures only 7" high, and may be densely packed into any 
new design or existing rack. The cPCI form factor offers horizontal scalability with 
front and rear accessible I/O for easy service and maintenance.

Using the H.110 backplane with one system slot and seven I/O slots provides 
superior slot density, and an optional hard drive carrier with 2 x 2.5" hot swap SAS 
hard drives located above the power supplies offers reliable data storage. PDSi’s 
Node4U is designed with a system alarm card for monitoring and control status. The 
system alarm card communicates with the system CPU through an I2C bus interface 
or an RS-232 interface. The alarm card is designed to be hot-swappable as a Field 
Replaceable Unit (FRU), and does not require a cPCI card slot.

Pinnacle Data Systems, Incorporated ComputeNode 4U w/ Hot Swap SAS HDDs

info.sales@pinnacle.com advancedtca-systems.com/p337479
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In 3U, 6U and 9U heights, depths of 160mm, 220mm and 400mm and in 42HP half and 84HP full widths, the 
IEEE 1101.10/11-compliant KM6-HD 19" is designed to meet MIL-STD-167.

VEROTEC Electronics Packaging KM6-HD card cages

www.verotec.us advancedtca-systems.com/p364079

 

Kontron AT8910 – Second Generation 10G ATCA Switch 

www.kontron.com advancedtca-systems.com/p366089

Advanced switching for 6U and 3U CompactPCI
Kontron CP6930 & CP3923

www.kontron.com advancedtca-systems.com/p363917

ZNYX Networks, Inc. ZNYX ZX7300 Breakout Switch

www.znyx.com advancedtca-systems.com/p364410
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– The APR is an intelligent ATCA carrier card for 
I/O-intensive telecom applications. It has 4 AMC slots that take any combination 
of Adax or other industry-standard AMC cards, and the on-board Cavium OCTEON 
processor, memory, and cache provide a high-performance, highly flexible and 
scalable blade for IP transport, Carrier Ethernet (CE), QoS, security, bandwidth 
management, packet processing, I-TDM and signaling applications in NGMN, 
IMS, and LTE networks.

– The PktAMC board provides intelligent networking, control 
plane, security, QoS, and wireless applications, delivering a highly available, 
high-performance carrier-grade transport from the EDGE to CORE networks.

– Adax development and support Suite for the Cavium Processor. Adax 
has modified and enhanced the standard Cavium SDK to assist in porting your own 
or 3rd party applications to the APR and PktAMC. QuickPort greatly reduces your 
development time and cost, providing a fast time-to-market for your application.

Adax Inc. Packet Processing Subsystem Product Set

www.adax.com advancedtca-systems.com/p363827
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ALPHI Technology Corporation PCIe-Mini-AD8/16-200

www.alphitech.com advancedtca-systems.com/p366049

Advanced Micro Peripherals, Ltd. H264-ULL-cPCI – Dual-channel 3U CompactPCI HD H.264 Encoder

www.amp-usa.com advancedtca-systems.com/p364892

 
 

Concurrent Technologies, Inc. TP 702/38x – Intel Core i7 Single Board Computer

www.gocct.com advancedtca-systems.com/p364390

 

Pinnacle Data Systems, Inc. AMD Socket S1 COM Express Module

info.sales@pinnacle.com advancedtca-systems.com/p362583

The HDC3 is the third generation of the highly successful Adax SS7 controller 
and offers up to 8 T1, E1, or J1 trunks per card. Specifically designed to meet the 
demands of wireline, wireless, and convergence platforms, the HDC3 excels at 
traditional TDM SS7, high-speed ATM SS7, as well as I-TDM voice interworking. 
The HDC3 provides a high-density, high-performance solution for signaling and 
interworking applications.

The HDC3 is available in PCI, PCIe, LPe, and the new ExpressModule form factors, 
all of which share a common software driver and have a consistent API for 
application portability. This makes the HDC3 card a highly flexible, scalable, and 
portable signaling solution for all system architectures that maximize protection 
on investment.

Adax Inc. HDC3 PCI Express Boards

www.adax.com advancedtca-systems.com/p363946
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AIT’s PMC1553 is a rugged, reliable, full-featured PCI Mezzanine Card designed to provide a stand-alone 
MIL-STD-1553A/B interface for avionics applications. KEY FEATURES: dual-redundant single, dual, or quad 
stream configurations; concurrent BM, Multi-RTs, and BM operation; full error injection/detection; multi-
level trigger for capture/filtering; IRIG-B time code encoder/decoder; real-time recording and physical bus 
replay; an ANSI application interface supporting C, C++, C# and .net development; device driver support 
for Windows, Linux, VxWorks, LabVIEW, and other systems; AIT’s Flight Simulyzer GUI Analyzer software

Avionics Interface Technologies PMC1553 Test & Simulation Module

www.aviftech.com/pmc1553 advancedtca-systems.com/p365536

These SATA storage modules are offered in both PMC and XMC formats. Both provide high-capacity SATA 
storage using compact 1.8 inch Hard Disk Drives (HDD) or Solid State Drives (SSD) – up to 300GB of 
storage is available depending on drive type. Whether configured with an economical rotating HDD or with 
a highly shock-resistant SSD, these low-profile modules fit comfortably into VITA 42.3-compatible VME, 
CompactPCI, AdvancedTCA, and PCI Express processor boards without risk of mechanical interference.

Pinnacle Data Systems, Inc. PMC-SD18 and XMC-SD18 SATA HDD/SDD

info.sales@pinnacle.com advancedtca-systems.com/p363393

PDSi offers these high-performance dual-display graphics modules in both XMC and PMC form factors. 
Using the ATI Radeon E2400 graphics controller from AMD, these modules enable VME, cPCI, and 
AdvancedTCA systems to take full advantage of AMD’s embedded advanced graphics technology. They 
provide simultaneous independent support for either one digital DVI and one VGA analog display or two 
VGA displays at 32-bit color and up to 2048 x 1536 resolution.

Pinnacle Data Systems, Inc. XMC-E24D/PMC-E24D Dual-Display Graphics

info.sales@pinnacle.com advancedtca-systems.com/p363791

This new quad gigabit Ethernet XMC is a high-performance, low-latency network adaptor, providing four 
high-speed Ethernet interfaces for use with VITA 42.3-compatible VME, PCI Express, CompactPCI, and 
AdvancedTCA processor boards. It is available in three configurations, offering a mix of front and rear 
port access. Wide internal data paths eliminate performance bottlenecks. The parallel and pipelined logic 
architecture is optimized for Gigabit Ethernet and efficiently handles packets with minimum latency. Using 
widely accepted Intel 82571EB Ethernet controllers, this adaptor offers up to four 10BASE-T/100BASE-TX/ 
1000BASE-T copper ports with front-mounted RJ-45 connectors and full status indicators. 

Pinnacle Data Systems, Inc. XMC-GBX Quad Gigabit Ethernet Adaptor

info.sales@pinnacle.com advancedtca-systems.com/p363391

The HDC3 is the third generation of the highly successful Adax SS7 controller 
and offers up to 8 T1, E1, or J1 trunks per card. Specifically designed to meet the 
demands of wireline, wireless, and convergence platforms, the HDC3 excels at 
traditional TDM SS7, high-speed ATM SS7, as well as I-TDM voice interworking. 
The HDC3 provides a high-density, high-performance solution for signaling and 
interworking applications.

Features:

 

Adax Inc. HDC3-PMC

www.adax.com advancedtca-systems.com/p363705
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MicroTCA Starter Kit

OMVIU MicroTCA Configuration Management Software  
configuration

Kontron OM6060 MicroTCA Starter Kit with OMVIU 

www.kontron.com advancedtca-systems.com/p366148

PT MONTEREY 8000™

www.pt.com advancedtca-systems.com/p366050

 

Wider contact areas for mated surfaces of the wedge segments enhance plating endurance,

WaveTherm Corp. Standard cPCI SolidWedge

www.wavetherm.com advancedtca-systems.com/p363863

E L E C T R O N I C S  PA C K A G I N G  

VEROTEC
 INTEGRATED
  PACKAGING 

Pixus Technologies exclusively offers  
Kaparel and Rittal ATCA and MPS products.

sales@pixustechnologies.com 
www.pixustechnologies.com

 ❯ Full lineup of Rittal Packaging components including handles,  

card guides, rails and subracks.

 ❯ Kaparel cPCI, PXI backplanes and bridges.

 ❯ Efficient horizontal 1, 2, 3, 4U cPCI & VME chassis systems.

 ❯ 2 Slot, 6 Slot & 14 Slot AC/DC ATCA Shelves 400+ watts per Slot.

 ❯ Vast product library, thousands of deployed units.

 ❯ Backplane and subrack project specific engineering.

Pixus Technologies is actively involved in PICMG standardization  

efforts and offers an extensive product range for ATCA, cPCI and  

VME packaging systems.   

Stay tuned for the release of next generation systems from Pixus Q4 2011 – 

again we will break the computing performance barriers.
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Acromag 
PMC-SLX 

www.advancedtca-systems.com/p365656

ADLINK Technology, Inc. 
cPCI-3970 

www.advancedtca-systems.com/p365622

Advanced Interconnections 
SMT Connectors 

www.advancedtca-systems.com/p363832

Advanced Micro Peripherals 
H264-ULL-PMC 

www.advancedtca-systems.com/p365976

Alpha Data 
ADM-XRC-6T1 

www.advancedtca-systems.com/p366195

Alphi Technology Corporation 
CPCI-1553 

www.advancedtca-systems.com/p366196

CelDel, LLC 
Dual P2020 3U CPCI 

www.advancedtca-systems.com/p365313

Circuit Insights LLC 
Loop Slooth 

www.advancedtca-systems.com/p364733

CommAgility 
AMC-2C6678 

www.advancedtca-systems.com/p365400

Conec Corporation 
MicroTCA Connectors 

www.advancedtca-systems.com/p365752

Curtiss-Wright Controls Embedded Computing 
3/4-ATR Forced Air Conduction Cooled Development 

to Deployment Chassis Solution 
www.advancedtca-systems.com/p363579

ELTEC Elektronik AG 
EUROCOM 450 

www.advancedtca-systems.com/p349776

Embest Info&Tech Co., Ltd. 
SBC8018 

www.advancedtca-systems.com/p365675

EmbVUE 
Generator-RTC 

www.advancedtca-systems.com/p364142

Emerson Network Power 
ATCA-9405 

www.advancedtca-systems.com/p364851

EPT, Inc. USA 
AdvancedTCA B+/MicroTCA 

www.advancedtca-systems.com/p344196

Freescale Semiconductor 
P2020-MSC8156 AdvancedMC 

www.advancedtca-systems.com/p365660

InForce Computing, LLC 
IFC-9450 

www.advancedtca-systems.com/p365685

Lyrtech 
2x10GE SFP+ FMC 

www.advancedtca-systems.com/p364626

NEXCOM International Co LTD 
NISE 90 

www.advancedtca-systems.com/p365919

NEXTXEN 
NEXTWave SPL 

www.advancedtca-systems.com/p364708

Radisys Corporation 
ATCA 40G Platforms 

www.advancedtca-systems.com/p365612

SANBlaze Technology, Inc. 
ATCA2000 SSD Blade 

www.advancedtca-systems.com/p365543

Smart Modular Technologies 
32GB CoolFlex VLP DDR3 RDIMM 

www.advancedtca-systems.com/p366197

SYSGO AG 
PikeOS 

www.advancedtca-systems.com/p364977

ValidEdge 
ValidEdge MIS1200R 

www.advancedtca-systems.com/p364732

Wind River Systems, Inc. 
Hypervisor 

www.advancedtca-systems.com/p363874

Yamaichi Electronics USA 
CN074-340-0003 

www.advancedtca-systems.com/p348042

Additional products available atadvancedtca-systems.com

The Intel® Processor Board Specialists

2nd Generation 
Intel®

 

Core™ 
Processor Boards

All trademarks acknowledged

For more information please visit our 
website or contact us directly:
email: info@gocct.com
phone:  (781) 933 5900

VME/VXS

CompactPCI®

AMC

OpenVPX™

www.gocct.com

choice of dual or quad-core processors

commercial, extended temperature or 
rugged conduction cooled variants

support for leading operating systems



Hypertronics Rugged
Connector Series

PC104 Series Connectors

cPCI Series Connectors

KA Series Connectors

L and N Series Connectors

Hypertronics:
reliable connectors.

dependable solutions.

Hypertronics Corporation
Hudson, MA  1-800-225-9228      

ISO9001, ISO14001, AS9100 and OHSAS18001

Answering Market Demands for 
Dependable Interconnect Solutions 

in Extreme Environments

Dependable Connectors with Reliable Technology: 
Hypertac Hyperboloid, Spring Probe, Fiber Optic, Hi-Speed Filtering, 
or Custom Tailored to Meet Your Specifications






