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Editor’s Foreword

By Joe Pavlat jpavlat@opensystemsmedia.com

Big ideas for small places

For decades, modular embedded computer systems have 
been built using card cages, backplanes, and plug-in boards 
that perform a wide variety of functions. While it is less expen-
sive to do something on a single board, if volumes are high 
and there is not much system-to-system variability, card cage-
based systems remain popular. Most minicomputers in the 
1970s embraced this approach, and embedded systems such 
as CompactPCI, VME, Multibus, and many more have been 
 successful. But things are beginning to change in many appli-
cation spaces, including traditionally slow-to-evolve military, 
aeronautical, and defense arenas.

Military vehicles, for example, have evolved from being 
 primarily for transport to hardened communications and sensor 
processing platforms that, oh, by the way, also need to carry 
troops. Anyone that has ever seen the insides of an MRAP 
(Mine-Resistant Ambush Protected) vehicle knows that space 
is at an absolute premium. In addition to large and heavy armor 
plating, the number of computer, sensor, and radio systems is 
increasing with no end in sight. There is hardly any room for 
soldiers and their gear.

This trend is leading to an interesting re-think of how embedded 
computer systems for these applications should be designed 
and fielded. Modularity is still necessary and at the same time 
development-to-field times are decreasing. Minimizing Size, 
Weight, and Power (SWaP) is a big deal.

I recently spoke with Joseph Primeau, Director of Sales and 
Marketing at Acromag about this trend. Joe has been in this 
industry for decades and has seen almost everything that has 
been done in the embedded space for the last 35 years. In 
order to best utilize space, provide flexibility, and minimize 
power consumption, Acromag has developed a range of prod-
ucts around COM Express modules that mount on a baseboard 
that additionally provides connection to PMC or XMC mod-
ules, min-SATA and miniPCIe interfaces, and the like. It can be 
readily conduction cooled, as fanless operation is a must in 
most vehicular environments. Acromag is using COM Express 
Type 6 modules primarily, as that size provides a good balance 
between processing power and expansion capability.  A good 
illustration of their design is shown in Figure 1.

I asked Joe about the importance of standards in newer mili-
tary applications, and he said that it is by no means universal, 
but it is on the rise because open standards offer a wide range 
of off-the-shelf functions and provide vendor independence. 
This directly relates to quicker time-to-deployment and lower 
development costs. 

“After reviewing the different standards for CPU modules, 
Acromag decided that the PICMG Type 6 COM Express design 
provides the best platform for our rugged small form factor sys-
tems,” he says. “The physical size was large enough to allow us 
to provide onboard conduction cooling rails but small enough 
to fit most places. We also like the fact that the standard is well 
tested and widely used, which helps multi-vendor compatibility.

“We find that our defense and aerospace customers appreciate 
the use of a well established open standard in our system as 
it allows them to assemble the system they want instead of 
just buying some system that is available but not optimal,” he 
continues. “Acromag is a strong believer in the use of well-
designed and established industry standards and our cus-
tomers are, too. This is particularly true in the defense and 
aerospace industry where run rates are small and users cannot 
afford to design custom products for every system. Standards 
like COM Express have proven their worth to these customers.”

Be sure to check out the article in this issue by Tom Kelly of 
Radisys, who presents another perspective on the use of COM 
Express – and ATCA – for military and defense applications.   

For updates on PICMG specification development activities, 
please have a look at the PICMG Fall Newsletter. It can be 
accessed at http://opsy.st/1B48RR3.   
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With metatrends such as Big Data and the Internet of Things (IoT) promising to turn traditional notions of networking on 
their head, network hardware vendors have arrived at a crossroads between specialized, dedicated hardware appliances 
and general-purpose platforms with the ability to scale with bandwidth demands. In this PICMG Systems & Technology 
panel session, Drew Sproul, Director of Marketing, Adax Inc.; Ron Huizen, Vice President, Systems & Solutions, BittWare; 
Edward Young, Managing Director, CommAgility; and Nigel Forrester, Technical Product Marketing Manager, Concurrent 
Technologies discuss how the Advanced Mezzanine Card (AMC) ecosystem is evolving to meet these challenges. 

AdvancedMCs adapt to 
Big Data network demands
By Brandon Lewis, Assistant Managing Editor

PICMG: How are trends like the 
Internet of Things (IoT) and Big Data 
affecting today’s networks, and 
where does the Advanced Mezzanine 
Card (AMC) fit within this context? 

SPROUL: I think that Big Data, when it 
comes to datacom networks or whatever 
we want to call today’s communications 
networks, dominates. As a dominator, 
it comes in two kinds of packages with 
regards to packet processing. One is 
content. If I look at Big Data in terms 
of content, video streaming comes to 
mind, gaming comes to mind; Big Data 
in the sense that there are a lot more 
bits involved with the communication 
than there is with simple voice, texting, 
or emails. So it means that demands on 

the network in terms of capacity, performance, and latency just skyrocket. So there’s 
Big Data in that regard. Then there’s Big Data kind of in the context of Big Brother, 
and you can say benign Big Brother or bad Big Brother. Benign Big Brother would be 
what we all acquiesce to in terms of being consumers, so let’s say benign Big Brother 
is just consumer data, and everywhere I go there are ads popping up for bicycle gear. 
So Big Data in the sense of analytics is also dominating the networks, and packet 
processing is required to deliver content with all the things you need such as high 
quality, it has to be responsive, you need big bandwidth, you have to be able to 
dynamically allocate bandwidth, and so on. That all requires intelligence, manage-
ment, and knowing what goes on in the network. So, packet processing for both 
the content and analytics defines the challenge of what needs to be done in today’s 
communications networks.

Software-defined networking (SDN) datacenter cores with pay-as-you-go, expand-
as-you-need, dynamic computing resources, that’s jumping ahead like gangbusters. 
Network functions virtualization (NFV) is addressing this packet processing, and also 
security. But I think that in NFV over the next five years there will be two stages. One is 
that we’re not going to be able to virtualize certain Deep Packet Inspection (DPI) func-
tions or security protocols in the same way that we can generalize datacenter functions 

Drew Sproul, 
Adax Inc.

Ron Huizen, 
BittWare

Edward Young, 
CommAgility

Nigel Forrester, 
Concurrent Technologies

Communications & Networking
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and applications. There is a very specific 
requirement for what I’ve heard best 
described as “hardware-engineered 
solutions for network functions,” and I 
think that in those two areas of packet 
processing and security the hardware 
will still need to be task-specific. That 
being said, hardware in general won’t be 
able to remain as dedicated appliances, 
but there will be places for specialized 
hardware at the edge.

FORRESTER: From our viewpoint the 
only thing that’s really changed is the 
level of visibility that the IoT brings to 
the creation of Big Data. For many years, 
some of our product lines have been 
deployed in machine-to-machine (M2M) 
applications. Typically our devices are 
deployed to do some real-time analysis 
relatively near the source, store the orig-
inal data, and pass on a summary to the 
final datacenter somewhere in the cloud. 

Specific to AMCs, we are seeing interest 
in their use as the basis of a small size, 

low-latency, high-performance embedded computing (HPEC) solution on the edge 
of wireless networks. Because of their small physical size and functional granularity, 
they fit well as edge-of-network-type solutions, especially with the diversity of AMCs 
available off the shelf from the wider ecosystem.

PICMG: Given that Big Data and the IoT incorporate a great deal of 
machine communications, how has the AMC ecosystem evolved to meet 
the requirements of M2M networking while still equipping the performance 
required for specialized, high-bandwidth applications?

FORRESTER: We’ve seen AMCs used in M2M aggregation or data processing 
or data collection types of applications for quite a while. And one of the things 
that’s come along more recently that’s a really good example of how it fits into 
that space is the advent of MicroTCA.4 (mTCA.4). Okay, it’s an mTCA standard, 

“Because of their small physical size and functional  

granularity, they fit well as edge-of-network-type 

solutions, especially with the diversity of AMCs available  

off the shelf from the wider ecosystem.”
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but it means that you have to develop 
some specific AMC modules because 
they’re double-wide (Figure 1). We’ve 
got modules developed for that stan-
dard and they’re basically being used 
in physics experiments.

Typically the physics guys like to do 
quite a lot of their own designs, and 
they really like the idea of AMCs 
because they’re not too big but there’s 
enough space to put some decent 
FPGAs and things like that down. [The 
physics applications] use rear I/O, which 
is why they developed the mTCA.4 stan-
dard because that introduces the con-
cept of a rear transition module (RTM) 
with an AMC. So, we’ve got processor 
boards used to control those prepro-
cessing-type data collection systems. 
Where they’re controlling that system 
is usually quite close to the experiment 
itself – they’re usually doing lots of local 
storage, and at the end of that they 
pass the data off to some other huge 
server, which is where they do all their 
post processing. So it’s a nice little M2M 
application where AMCs fit really nicely 
because of their size and granularity, 
and the fact that they’ve got pretty 
good performance. (Editor’s note: Read 
more on MicroTCA.4 in “MicroTCA 
tabbed for next-gen test” on page 18.)

Although mTCA.4 was designed and 
developed by the physics community, 
there are definitely some use cases out-
side that. Even in the telecom space 
because of the fact that it’s physically 
larger and you now have the concept of 
RTMs, it makes it easy to develop five-
nines capability with mTCA because 
basically you can remove various bits 
and pieces of equipment without the 
whole application or system stopping 
now, which you couldn’t really do before 
with AMCs because if you’ve only got 
AMCs with a front panel connection, if 
you lose the AMC then you lose every-
thing associated with it. Now you can 
have a rear connection and actually 
move that data across the backplane to 
something else, so a cable is not specifi-
cally tied to a module in that case.

YOUNG: In our market space of high-
performance signal processing we’re 
seeing increasing usage of mTCA and 

AMCs, especially in complex test and 
measurement applications as customers 
update older, proprietary systems, which 
is helping us grow as a company. We’re 
seeing an increasing trend towards 
double-width AMCs, including mTCA.4, 
to handle and integrate large, powerful 
silicon devices, such as the latest DSPs 
and FPGAs.

FORRESTER: Because miniaturization is 
ever increasing, you can get some really 
good performance now on an AMC, and 
that performance is not just a CPU. You 
might have a CPU with some GPU cores, 
or quite a few vendors do things like DSPs 
with FPGAs, or DSPs with FPGAs with 
CPU cores even. So there’s a lot of func-
tionality that you can get in a very small 
space, which makes [AMCs] suitable for 
fitting into those small physical environ-
ments, which is one of the things in their 
favor that you don’t need a huge box to 
put them in. It’s quite easy to package 
them whereas some of the other core 
network type stuff is still better suited to 
AdvancedTCA (ATCA) or similarly large 
form factor-type products. 

HUIZEN: On our side in the last two 
years we’ve gotten into network ing 
much more than we ever had. Tra- 
ditionally we were doing more signal 
processing, and our AMCs were being 
used in base station development, in 
communications test systems, but it 
wasn’t general networking. It was all 
very specialized. But with the Stratix V, 

which is Altera’s current generation part 
that can run 10 Gigabit Ethernet (GbE) 
straight into the chip on a single lane, 
we started putting optical cages down 
on our boards and all of a sudden many 
of our customers with FPGAs were 
doing networking. The whole finan-
cial space came out of the blue and it 
all seemed to be centered around that 
when things went from 1 Gigabit to 
10 Gigabit, your general “just put a 10G 
network interface card (NIC) in and let it 
go over to the Intel to process” started 
falling apart if you had really high-speed 
data rates or you needed really fast 
reaction times. And that’s when people 
started to say, “Let’s put something out 
there directly attached to the network,” 
and for us that’s an FPGA. So you can 
do some of the work in the FPGA and 
be able to deal with full line rates very 
quickly and not overwhelm the Intel. 
Now with most of our boards we can 
support multiple 10 Gigabit [lanes], we 
can support dual 40G, and later this 
year we’re hoping to support 100G  
(4x 25 Gigabits per second (Gbps)). 

In mTCA, we’re going to be doing a 
new AMC board, which will be able to 
do multiple 10 Gigabit, dual 40 Gigabit, 
or dual 100 Gigabit. On those because 
we’re FPGA-based, the customer can 
choose what fabric they want to run on 
the back side, so whether they want to 
run Ethernet or Serial RapidIO (SRIO) 
or PCI Express (PCIe), the same board 
can support all of them. Traditionally 

Figure 1  |  MicroTCA.4 (mTCA.4) introduces a rear transition module into the specification, 
and also calls for double-wide Advanced Mezzanine Cards (AMCs). The larger board area 
allows AMCs to be outfitted with larger or multiple compute elements such as DSPs and 
FPGAs, making the modules applicable in a range of high-speed communications, storage, 
and signal processing applications. Image courtesy Nutaq.

›
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in AMC we used to get a lot of people 
running SRIO because we had a lot of 
them that were in communications 
testing, and RapidIO was the fabric of 
choice if you had some big DSPs in there 
and PowerQUICC processors. I think 
more and more though we’re going to 
see PCIe for general systems, but for 
the networking PICMG is working on 
40 GbE fat pipes and our boards will 
be able to support that (Figure 2 on fol-
lowing page).

PICMG: As most network a 
pplications today are just beginning 
the migration to 10 GbE interfaces, 
does 40G mTCA and AMC represent 
technology that is ahead of the 
market curve?

HUIZEN: I think it’s gradually going to 
evolve, but it’s as needed. Right now our 
boards can support 40 Gigabit, but we 
have very few people running 40 Gigabit 
on them. Most are still at 10 Gigabit. 
The guys that are running 40 Gigabit 
are doing things like network-attached 
storage (NAS), so they’re using the FPGA 
to interface at 40 Gigabit to some storage 
array and doing some preprocessing with 
the FPGA to speed things up.

FORRESTER:  If I look back in his-
tory at ATCA, when that started out it 
was dual 1 Gig channels and they’ve 
gone from 1 Gigabit to 10 Gigabit to 
40 Gigabit, and now they’re talking 
about 100 Gigabit. Actually the same 
is true of AMCs. Because the proces-
sors themselves are able to gobble up 
much more data and process it, there 
will be a need to get in higher streams 
and move that around the backplane. 
One of the advantages of AMCs, and 
one of the reasons it’s very well thought 
of as a standard, is because it’s evolved 
to meet the application requirements of 
the future. So it may not be something 
that many people want to use today in 
an AMC format, but the fact that it’s 
coming and will be ready at the right 
time for people to use is a really nice 
thing to have up your sleeve. From our 
point of view we’ve introduced an AMC 
recently with 10 Gigabit interfaces on 
it, and I’m sure we’ll do the same with 
40 Gigabit at some point in the future, 
we’re just not quite there yet.

PICMG: What are your projections for network hardware over the  
next 5-10 years, and how do you see AMCs fitting into those architectures? 

SPROUL: I think that today and into the future there will be a place for slimdown to 
address the concerns that ATCA is way too expensive. So, slimmed down ATCA, flexible 
AMCs so you can have multi-functional, hardware-engineered appliances. Our archi-
tecture is great for that today, and there will be a marketplace for that into the future. 

Long term, I think that there will be an additional layer in the network that will be edge-
like, or metro-ish. So you can define that as the whole metro thing where you’re going 
to have packet processing done and security done en masse. We’re going to find an 
architecture that’s going to be bigger than a breadbox but smaller than a refrigerator, 
and the trend is going to be more towards purpose-built appliances that will have more 
flexibility than you can get from discreet AMC modules, because each AMC module, 
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at some level, is a compute environment unto itself, and you have to write applications or software to manage groups of AMCs. 
That can certainly be done, but at a certain point where hardware-engineered solutions on these communications appliances meet 
datacenter virtualization, I think there will be something like a hardware-engineered device that will allow for some dynamic allocation 

E-CAST

GO TO E-CAST:  
ECAST.OPENSYSTEMSMEDIA.COM/505

Virtualization Redefined: 
Carrier-Grade Embedded Linux 
Virtualization with Docker
Presented by MontaVista Software 
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lightweight virtualization-like functionality that can 
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alongside or instead of a hypervisor solution, such 
as KVM. 

The main use-cases that benefit from this kind of 
functionality will be reviewed to show the pros and 
cons of the solutions in real-world scenarios, and 
a set of benchmarks is provided to compare container-
based virtualization technologies with standard 
hypervisors.
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up to 26 full-duplex, multi-gigabit SerDes transceivers at up to 28 Gigabits per second (Gbps).›
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of its resources based on need. Today, 
these hardware-engineered data plane 
and security functions pretty much can 
be handled by 1U and 2U chassis, with 
today’s technology and today’s architec-
ture. My touch points say that in NFV, 
the long-term money is all in research 
and proof of concepts for this next gen-
eration of data plane device. The blade-
based, scalable, more virtualized ones. 
Lots and lots of pilot projects and proofs 
of concept, but at the same time we’re 
fielding and developing on what we have 
today, which are these ATCA/AMC 1U 
and 2U blades and chassis.

FORRESTER: We recently did a proof 
of concept on a slightly different sort 
of HPEC system based on AMCs, but it 
wasn’t actually in an mTCA chassis. We 
do see a few customers where they’re 
actually using AMCs, but not actu-
ally using them in either an ATCA or 
mTCA environment. A similar backplane 
arrangement with sometimes their own 
switch, sometimes even no switch, but 
they tend to be simpler, lower cost types 
of solutions that don’t need a MicroTCA 
Carrier Hub (MCH), for example. So if you 
need things like hot swap and the man- 
agement capabilities, then the MCH is 
a really good thing to have. But if you 
don’t because you basically need a box 
and it’s got some AMCs in it and if one of 
them goes faulty then you swap the box 
out, then you don’t need that level of 
capability (Figure 3). So we do see AMCs 
as sort of a building block for processor-
intensive, sometimes storage-intensive 
applications where people just want a 
box of processors with some disks, and 
they’re prepared to put in a bit of effort 
to wire them up themselves.    

Figure 3  |  Concurrent Technologies 
recently introduced an Advanced 
Mezzanine Card-based (AMC-based) 
proof of concept comprised of a 1U Data 
Center Compute and Networking (DCCN) 
enclosure configured with RapidIO for 
scalable, low-latency high-performance 
embedded computing (HPEC).

›
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Storage is one of those system elements where demands continue to rise whatever the application. Whether it’s the 
massive data gathered from electronic surveillance in military and homeland security, or a data log and history record for 
networking and research applications, the need to have modular and scalable storage is paramount. Advanced Mezzanine 
Cards (AMCs) have typically provided a solid solution for most applications. Now AMC-based systems like MicroTCA 
(µTCA) and AdvancedTCA (ATCA) can have storage options that are even more compelling.

Storage just got 
Interesting for 
AdvancedMC-based 
systems
By Justin Moll, VadaTech, Inc.

Into the fast lane
Without upgrading the storage device or its data transfer 
speeds there is a way to boost throughput in an AMC-based 
platform. In the AMC specification, ports 2 and 3 are reserved 
for SAS and SATA data transfer across the backplane. This is 
more than adequate for many applications. To maximize perfor-
mance, however, it is possible to use a host bus adapter (HBA) 
to move the signals across to the fat pipe region. In doing so, 
one can run the signals across from 2 ports to 4 ports, using 
PCI Express Gen 3 as the fabric, for example. The result is a 
data transfer of 12 Gbps for SAS and 6 Gbps for SATA. Figure 1 
shows a single mid-size AMC RAID module with an HBA that is 
capable of implementing such a system.

RAID-y or not
Using the same AMC design described earlier, a RAID can 
be implemented for massive amounts of storage. Of course 
with a RAID the system designer has discretion whether to use 
striping, mirroring, or various other options. This allows him 
to focus on speed or reliability, or trade off between the two. 
Depending on the risk tolerance of the application and amount 
of backup/redundancy needed, the designer can implement 
RAID 0, 1, 3, 6, and so on.

Ruggedness and reliability
Mil/Aero and other applications will require a more rugged 
solution. Using a solid-state disk (SSD) is an obvious choice, 
as it does not have the moving parts of a rotating disk. Two 
2.5" SSDs can fit on an AMC (single module) and be used 
without an HBA (Figure 2). As the storage density of SSD tech-
nology improves, so this approach becomes appropriate for a 
wider range of applications.

There are additional steps available to meet the high shock and 
vibration of MIL/Aero and other applications. Adding standard 
µTCA.3 or µTCA.2 wedge lock clamshells achieves a rugged 
and secure format. The µTCA.2 option provides air channels 
for hybrid air/conduction cooling, while the µTCA.3 version is 
for fully conduction-cooled applications. Both variants securely 
locate the AMC, ensuring the backplane connector achieves 
the same level of performance as other Mil-centric standards 
such as OpenVPX. Another advantage of the clamshell is the 
ability to have Level 2 maintenance (L2M), since the circuitry is 
effectively protected from electrostatic discharge (ESD).

Figure 1  |  By using a host bus adapter (HBA) to migrate the 
signals across the fat pipe region, this module is 4x faster via the 
backplane than previous revisions.

›
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Removability
In some applications, there is the desire to remove stored data. 
The most obvious reason is to support data backup or porta-
bility. But in Mil/Aero applications, data security is also often 
a driver for this requirement. Where sensitive data cannot be 
retained within the equipment, it is necessary for the HDD/
SSD to be removable (while removal of the complete AMC is 
an option, limitations on the make/break cycle count of the 
backplane connector tend to make this impractical).

AdvancedTCA and more
We have discussed storage solutions in the AMC form factor, 
however the design principals are easily applied across other 
architectures. As ATCA can utilize AMCs, you don’t have to 
take up a front payload slot to add storage modules in an ATCA 

system. As shown in Figure 3, an ATCA rear transition module 
(RTM) can hold dual 2.5" SAS/SATA disks.

PICMG-based systems continue to advance with creative, high-
performance storage solutions in true commercial off-the-shelf 
(COTS) architectures. The result is a cost-effective, scalable 
selection of products that is highly versatile.    

Justin Moll is Director of Marketing at 
VadaTech.

www.vadatech.com 
702-896-3337

 

LCR Embedded System’s complete line of integrated rugged 
industrial and military systems, from off-the-shelf to fully 
customized, are ideal for all aspects of mission-critical 
computing. To learn more about what we can do for you 
and your application, contact us today.

For chassis, backplanes and integrated systems, LCR Electronics is now LCR Embedded Systems.

(800) 747-5972    e-mail sales@lcrembedded.com    www.lcrembeddedsystems.com

Our integrated systems feature VME, VPX, 
ATCA and CompactPCI architectures

Figure 2  |  Two 2.5" solid-state disks (SSDs) can fit in a   
single-module Advanced Mezzanine Card (AMC), and the front 
module can be separately removed.

› Figure 3  |  There are various rear transition module (RTM) 
storage possibilities for AdvancedTCA (ATCA) systems utilizing 
standard-sized SAS/SATA disks.

›
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Today’s battlespace has become mod-
ernized to the extent that proven, com-
mercial communications technology is 
now crucial to military success. Combat 
soldiers need to understand surrounding 
situations and react quickly to have an 
advantage over the enemy. Today’s mili-
taries are turning to successful commer-
cial communications technologies, based 
on open industry standards, to deliver 
the hardware and software for Command  
and Control (C2) applications. 

The LTE-based, network-centric 
battlefield
The amount of data that is being col-
lected on the battlefield is growing 
exponentially as the number of concur-
rent sources increases. Military officials 
worldwide increasingly recognize the 
need to provide the right information 
at the right time to the right people in 
the field. This realization gave birth to 
the network-centric battlespace in which 
personnel and equipment are connected 

Commercial off-the-shelf (COTS) communications technologies, particularly the standards-based fourth generation 
cellular technology (4G Long Term Evolution (LTE)) are mature, proven reliable and robust, easily deployable, and scalable. 
Readily available COTS solutions also help speed time to market, are easier to maintain, and offer extended system 
longevity when compared to proprietary, government-unique systems. By leveraging COTS technologies, aerospace and 
defense prime contractors are not only meeting the needs of their military organization customers, but also reaping myriad 
benefits, including fast data rates, rapid deployment, scalability, technological maturity, and lower total cost. In addition, 
COTS-based products with inherent high availability deliver high reliability. 

COTS technologies drive battlespace 
communications 
By Tom Kelly, Radisys

Network-Centric Warfare: Where everything and everyone is connected

on a common, digital network. The net-centric battlefield takes advantage of modern 
communications technologies to ensure fast, secure, and reliable information sharing – 
which, in turn, increases situational awareness. 

Real-time situational awareness information is essential today, and lends to better-
informed decision-making and faster, more accurate responses to threats on the 
modern battlefield and disaster scenarios. Military and public-safety agencies world-
wide are starting to leverage proven LTE communications technologies to provide 
commanders and personnel in the field with a comprehensive and accurate picture of 
the entire battlespace, on land, in the air, and at sea. 

LTE, commonly called 4G LTE, is the fourth generation wireless communications 
standard and enabling technology behind high-speed data and communications 

Military & Aerospace COTS

“Entire aerospace and defense networks, from the 

base station through the core, are being consolidated 

into small, ruggedized communications platforms 

based on COM Express modules.“
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networks and handheld communications devices such as smartphones, tablet and 
laptop  computers, and other mobile electronics. The LTE standards-based architec-
ture leverages Internet Protocol (IP), the trusted and pervasive standard for electronic 
data communications. 

LTE and IP are mature, industry-proven technologies and the focus of years of invest-
ment and advancement in the commercial market. COTS solutions and systems based 
on LTE have proven themselves to be robust, durable, and reliable, reinforcing the 
aerospace and defense community’s desire to harness LTE in industry-standard form 
factors such as COM Express 

COM Express powers today’s A&D networks 
Designed for the latest sets of chips and serial signaling protocols, COM Express 
specifications consist of a family of small form factor computers-on-module (COMs) 
appropriate for a range of military and aerospace applications. Entire aerospace and 
defense networks, from the base station through the core, are being consolidated 
into small, ruggedized communications platforms based on COM Express modules. 
These ultra-portable cellular networks require a combination of hardware and opti-
mized software to meet the specialized size, weight, and power (SWaP) requirements 
of next-generation net-centric warfare, and must be able to withstand extreme envi-
ronmental conditions. The standards-based COM Express form factor also allows for 
future upgradeability to the latest processor technology as it becomes available for 
continued support of processing intensive C2 applications. 

Radisys was the first to announce COM Express modules with quad-core Intel pro-
cessing technology, along with ruggedized extended temperature variants, to provide 
aerospace and defense customers with the processing power required for embedded 

technology applications in network-
centric warfare (Figure 1). To illustrate 
a small form factor communications 
solution based COM Express modules, 
Radisys built a proof-of-concept LTE-in-
a-Box solution that leverages Trillium LTE 
software, along with an eNodeB radio 
device, to deliver a powerful end-to-
end LTE solution that can be deployed 

DELIVERING THE NEXT 
GENERATION PROMISE TODAY
NEXT GENERATION 40GB ATCA 
SYSTEM CHASSIS
Minimize time-to-market for critical, high-
performance applications with the Schroff 450/40 
ATCA system chassis. Combining enhanced power 
and cooling capabilities up to 450 watts per slot, with 
leading-edge 40 Gbps backplane design,  
the 450/40 ensures your 
integrated solutions continue 
to perform at the highest level 
as network requirements grow 
and higher performing ATCA 
boards become available.

SMALL FORM FACTOR MicroTCA  
FOR ANY ENVIRONMENT
Small form factor systems bring the 
power of MicroTCA to Industrial,  
Test & Laboratory applications with  
the thermal, power management  
and monitoring capabilities of  
full sized systems.

WWW.PENTAIRPROTECT.COM 

LEADING TECHNOLOGY  •  EXPERT SUPPORT  •  RAPID DELIVERY

H81209Pentair, Schroff and Design with Confidence are owned by Pentair or its global affiliates. All other trademarks are the property of their respective owners. © 2014 Pentair.

Figure 1  |  The Radisys CEQM87 
Type 6 COM Express module is based on 
the 4th generation Intel Core processor, 
essential for demanding command and 
control (C2) applications.

›
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quickly for battlespace communications. 
The LTE-in-a-Box platforms are small 
enough to allow an entire network to be 
picked up and moved, or even carried in 
a soldier’s pack (Figure 2).

ATCA delivers high performance, high capacity for C2 applications 
The ATCA specifications are designed to provide an open architecture that meets 
the next-generation requirements of carrier-grade communications equipment. 
Successful in commercial communications, ATCA is also ideal for demanding aero-
space and defense applications. 

Soldiers at sea, whether on a ship or submarine, can communicate using smartphones 
and similar consumer-level devices through a single, ship-wide ATCA communications 
platform that can provide an LTE communications network that supports thousands 
of users. 

AdvancedTCA is also being used on land for battlefield communications. An LTE net-
work can leverage a small ATCA chassis to serve as a battlefield communications hub 
in a HMMWV shelter or Tactical Operations Center (TOC) ground control station. 
LTE network-enabled TOCs and Humvee shelters increase the flow of information 
between commanders and personnel on the battlefield, bringing mission-critical com-
munications – including texts, images, and video – to the tactical edge, something 
militaries have been requesting for years. 

Off-the-shelf technology for battlefield LTE
The battlespace is evolving and the military can evolve with it by adopting a robust and 
cost-effective COTS LTE solution. Building an LTE network suitable for battlespace com-
munications in a tactical environment is relatively easy today given the broad availability 
of COM Express and ATCA platforms in today’s marketplace (Figure 3). Capable COTS 
communications technologies are ready to be adapted now for rapid integration into 
the modern battlespace, and deliver capable communications where and when they are 
needed. COM Express and ATCA are key factors in achieving this success.     

Thomas J. Kelly, P.E. is a senior field applications engineer, 
Aerospace & Defense Operations, at Radisys

Radisys Corporation • www.radisys.com • info@radisys.com

  twitter.com/Radisys
  www.linkedin.com/company/6799

     www.youtube.com/user/RadiSys 

Figure 3  |  Users have many configuration options when deploying LTE networks that leverage standards-based COM Express and  
ATCA hardware.›

Figure 2  |  The Radisys LTE-in-a-
Box proof-of-concept is based on 
Trillium software, eNodeB radio 
devices, and COM Express modules, 
and demonstrates an ultra-portable 
battlespace communications solution.

›
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ADVERTORIAL EXECUTIVE SPEAKOUT

20 YEARS OF PICMG
Q&A with Jeff Munch, CTO, ADLINK Technology, Inc.

 
PICMG: What was ADLINK’s role in developing 
COM Express, and how are you supporting 
COM Express as the specification and  
surrounding technology evolves?

MUNCH: ADLINK is a global provider of innovative embedded computing solutions  
for smart embedded devices, intelligent gateways, and cloud services. ADLINK’s COM Express,  
AdvancedTCA, CompactPCI, and AdvancedMC product lines have played a significant role in  
various technology segments. 

ADLINK chaired the COM Express R2.0 and COM Express Carrier Design Guide subcommittees. Our major contribution 
was to lead the effort – to ensure that all members of the subcommittee had a voice in the creation of the standard and that 
the resulting product would meet the promise of providing multi-vendor interoperability for computers-on-module (COMs). 
The success of ADLINK’s COM Express product line demonstrates the market need for an open, interoperable COM stan-
dard. The COM Express standard allowed our customers to focus on their core competency and not just the design of a 
processor subsystem. 

ADLINK continues to see new adopters of COM Express products and high growth rates. One of the challenges facing any 
COM standard is the increasing speed of peripheral interfaces, such as PCI Express (PCIe), SATA, and USB. As the data rates 
increase, there are signal integrity challenges caused by the additional connector from the module to the carrier. ADLINK is 
helping our customers meet these challenges by providing testing services to ensure compliance. 

PICMG: How did ADLINK contribute to the development of AdvancedTCA, 
and what is the outlook of the AdvancedTCA specification moving forward?

ADLINK chaired the AdvancedTCA Rev 3.0 subcommittee. ADLINK had several 
firsts in AdvancedTCA (ATCA), including the first dual-processor server class blade 
and the first 10G switch. AdvancedTCA stands out as an example of how com-
petitors in an industry can work towards a common goal of providing an industry- 
standard telecom platform. The ATCA management infrastructure has been 
adopted by VITA for use in small form factor rugged systems, and moving for-
ward we see ATCA continuing to make advances in datacenter applications where 
the value proposition of standards-based bladed architecture can be realized. 

Although ATCA recently received a speed boost from 10 Gb Ethernet to 40 Gb Ethernet, there will be future work around a 
100 Gb standard, increasing the usable life of ATCA.

PICMG: What is ADLINK’s position on the CompactPCI standard, and how do you see the architecture being 
used today?

ADLINK has been and continues to be a strong supporter of CompactPCI. ADLINK continues to invest in the development 
of new processor cards for CompactPCI, as well as new high-speed serial links. CompactPCI has migrated over time from 
being a parallel PCI bus-centric system to a high-speed serial interconnect based on PCI Express (PCIe) and Ethernet. The 
CompactPCI form factor and architecture was adopted by PXI as an instrumentation bus and continues to see demand in 
transportation and defense applications. 

ADLINK Technology, Inc.   |   www.adlinktech.com   |   info@adlinktech.com
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From VME to CompactPCI (cPCI) to AdvancedTCA (ATCA), it seems that every stan-
dardized platform is eventually recruited for instrumentation and test applications. 
Low cost and long lifecycles have kept test and measurement architectures such 
as VXI and PXI in service for decades and deployed in applications from mobile/ 
communications testing to industrial automation to high-energy physics (HEP). 
However, as next generation systems capable of higher performance begin to demand 
more from their test system counterparts in terms of timing accuracy, transfer speeds, 
and frequency range, these incumbent architectures have begun to give way to newer 
MicroTCA (mTCA) systems thanks to improvements in flexibility, compatibility, and 
dynamic range.

 “Many VME and cPCI systems were targeting test and measurement systems for 
mobile networks and associated (media) gateways,” says Heiko Körte, Director of Sales 
& Marketing at N.A.T. (www.nateurope.com). “MicroTCA was a natural transition for 
our customers when moving on to the next generation of technology, providing higher 
bandwidths with shortened latencies, and at the same time a full feature set including 
redundancy, remote management, and so on.

“We expect many VME and cPCI customers to migrate to mTCA, especially because 
of its safe future perspective and roadmap,” Körte continues. “We even see 
AdvancedTCA customers investing into MicroTCA because of the higher degrees 
in flexibility and scalability. MicroTCA will definitely continue to pave its way into 

MicroTCA (mTCA) technology was the highlight of the 25th PICMG Interoperability Workshop (IW) held at DESY in 
Hamburg, Germany earlier this year, as pilot users from the scientific community collaborated with hardware vendors to 
test the latest equipment and resolve any compatibility issues. While the first mTCA data acquisition (DAQ) systems are 
currently being installed at locations such as CERN during the facility’s “long shutdown,” ongoing advances in the mTCA 
specification could have implications for larger system upgrades scheduled at the research laboratory for 2018 and  
2022-2023, as well as other emerging test and measurement markets.

MicroTCA tabbed 
for next-gen test
By Brandon Lewis, Assistant Managing Editor

Computer farm for the National Analysis Facility (NAF) and the TIER-2 facility for the storage, transfer, and processing of  
data produced by experiments at the Large Hadron Collider (LHC) at the CERN research center in Switzerland. Image courtesy DESY.

the test and measurement market, not 
only in comms and mil/aerospace and 
telemetry where it is already deployed 
today, but also in the medical arena in 
test systems for high-performance parts 
in radiation and nuclear meds, such as 
detectors and related data acquisition 
(DAQ) systems.

“The MicroTCA set of specifications, 
especially .0 and .4, define all fea-
tures such as remote management, hot 
swap, and rear I/O as mandatory, which 
are required to build data acquisition 
(DAQ) systems for test and measure-
ment, including footprints from 1U to 
9U,” Körte says (Figure 1). “Due to the 
switched communication and the passive 
backplane, a MicroTCA system easily 
adapts to the required bandwidth and 
architecture, such as PCI Express, Serial 
RapidIO (SRIO), or XAUI. This makes the 

Industrial Control & Automation
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same system architecture usable in dif-
ferent environments.”

High-performance test for HEP
MicroTCA technology is seeing adoption 
in an array of bleeding-edge DAQ appli-
cations, from quality of service (QoS) 
analyzers to load generators for mobile 
user simulation to traffic inspection that 
typically demand 12- to 14-bit platforms 
operating between 1 – 3.6 Giga Samples 
per second (GSps) over the 10 MHz to 
4 GHz range. However, an environment 
of particular interest to the mTCA eco-
system is the HEP community, where the 
architecture has begun to take hold at 
research institutes such as DESY, SLAC, 
and CERN. In these DAQ scenarios high-
speed performance and data bandwidth 
are mission critical, prompting scientists 
to select the MicroTCA.4 specifica-
tion, says Aksel Saltuklar, Engineering 
Director at Elma Electronic, Inc. (www.
elma.com). 

“MicroTCA for Physics (mTCA.4) is 
proving to offer some of the high-
performance features customers seek 
in test equipment as well,” Saltuklar 
says (Figure 2). “Applications found in 
high-energy physics (HEP) for example, 
require raw data readouts or some 
equivalent in data bandwidth. This can 
be challenging due to limited on-board 
memory, speed, and the bandwidth 
of communication links. An example 
is a 16-bit, 10-channel digitizer with 
a sampling rate of 125 MHz that uses 
the whole bandwidth of 64-bit DDR3 
memory – when using PCI Express Gen1 
x4, you can only stream 3 such channels. 

In such cases, restrictions are placed on 
the sampling frequency or acquisition 
period. For example at DESY, the raw 
data is acquired only for 2 ms. (Editor’s 
Note: See Sidebar 1, page 21)

“Our customers always want to have fast 
analog to digital converter (ADC) perfor-
mance in the range of GHz, and prefer-
ably 16-bit resolution with a maximum 
dynamic range, without switching analog 
stages,” he adds. “Specific application 
requirements must be taken into account 
when you get such descriptions. It seems  

Figure 1  |  The NAT-MCH-PHYS80 
addresses high-bandwidth requirements 
for both Advanced Mezzanine Cards 
(AMCs) and the rear transition module 
(RTM) slots of the MicroTCA Carrier Hub 
(MCH) in MicroTCA.4 (mTCA.4) systems, 
as well as the optical and copper uplinks 
in PCI Express-based (PCIe-based 
mTCA.4 platforms.

›
Figure 2  |  Elma’s MicroTCA.4 
(mTCA.4) platforms are well-equipped 
for demanding test and measurement 
applications.

›

“The Game-Changer”
“A 40GbE MCH is here!”

“Synchronous Ethernet
and IEEE1588... Perfect!”

“On-board GPS 
receiver”
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Introducing 

The UTC004 3rd Generation MCH

A star is born! VadaTech’s new UTC004 Gen 3 MCH is not just 
faster, it changes the equation for MicroTCA systems. The MCH has 
GPS timing to any programmable frequency. The unit also provides 
SyncE and IEEE1588 to align the frequency and get the exact time 
of the system – even acting as a Grand Master Clock. With ultra-
clean signals and low jitter, the MCH offers 40GbE, PCIe Gen 3, 
SRIO Gen 2 and a Crossbar Switch so any fabric can be utilized! 
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that for low-level radio frequency (LLRF) 
systems, 16-bit is typical and not too 
much dynamic range is needed. For delay 
line applications, which we recently dealt 
with, resolution could be more relaxed, 
yet 5 GHz sampling was required with 
high dynamic range.

“40 Gigabit Ethernet (GbE) mTCA will 
enable data rates high enough to gather 
more critical data in a system,” Saltuklar 
continues. “Projects done in coopera-
tion with DESY, as well as ESS, SLAC, 
and others based on superconducting 
technology, are using mTCA.4 because 
they can utilize existing experience and 
products. Other institutes are evaluating 
different possibilities, for example ITER, 
which is trying to run the same apps on 
PXIe, ATCA, and mTCA before selecting 
the best system.”

40G looking forward
40 GbE may seem overkill at present, as 
many applications are just now begin-
ning to migrate to 10 Gigabit backplane 
speeds. But with the growing appetite 

of today’s high-performance embedded computing (HPEC) platforms, the 40G inno-
vation will not only meet the requirements of today’s most sophisticated designs, 
but provide a future-proof feature set for the test and measurement community on 
the whole. 

“40G will close the final gap between MicroTCA and ATCA, however, it will first be 
only the high-end systems that benefit from this bandwidth,” Körte explains. “At the 
moment many customers get along with multiple 1 GbE connections or single 10 GbE. 
However, again, for these customers having a perspective and a clear migration path 
is very important as it means that they can stay with mTCA for the next 10-15 years.”

The 3rd MicroTCA Workshop for Industry and Research will be held at the DESY 
facility in Hamburg, Germany from December 8-11. Interested parties can find out 
more at mtcaws.desy.de.      

Industrial Control & Automation

“Projects done in cooperation with DESY, as well as ESS, SLAC, 

and others based on superconducting technology, are using 

mTCA.4 because they can utilize existing experience and 

products. Other institutes are evaluating different possibilities, 

for example ITER, which is trying to run the same apps on 

PXIe, ATCA, and mTCA before selecting the best system.”
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and publish content that educates our readers. 

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

Putting FPGAs to Work in Software 
Radio Systems Seventh Edition
By Roger H. Hosking, Pentek

One of the fundamental concepts of SDR (Software- 
Defined Radio) is that it is difficult, if not impossible, to 
achieve with ASIC-based solutions. Pentek SDR products 
that utilize FPGA technology and applications based on 
such products are also presented. Choosing the best  
FPGA vendor often hinges heavily on the quality of the 
design tools available to support the parts.

Link: http://dsp-fpga.com/white-papers/white-systems-seventh-edition/
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The brain of your MTCA.4 system
Higher bandwidth for Physics: the new NAT-MCH-PHYS80

Key features

·  x16 PCIe Gen3 uplink at front panel 
· 128Gbps link to local CPU/root complex
· special low latency and low jitter CLK module
· fully user accessible quad core Intel® Core i7
· new RTM for LLRF backplane
· complete product line

 special low latency and low jitter CLK module
 fully user accessible quad core 
 new RTM for LLRF backplane
 complete product line

 128Gbps link to local CPU/root complex
 special low latency and low jitter CLK module special low latency and low jitter CLK module
 fully user accessible quad core Intel® Core i7
 new RTM for LLRF backplane
 complete product line

Make our expertise your solution – talk to us ... we care.  N.A.T. GmbH  I  Konrad-Zuse-Platz 9  I  53227 Bonn  I  Germany
Fon: +49 228 965 864 0  I  Fax: +49 228 965 864 10  I  info@nateurope.com  I  www.nateurope.com  I  innovation in communication

Let Your Application benefi t

A key feature of MicroTCA (mTCA) is the 
ability to run multiple protocols within a single 
system, for example by mixing PCI Express 
(PCIe) and Serial RapidIO (SRIO) architectures 
in the same platform. In such environments 
protocol analysis is often required to inspect 
things handshaking across the Advanced 
Mezzanine Card (AMC) interface, which re- 
quires specialized digital tools such as AMC 
interposers that plug directly into mTCA back-
planes for signal analysis.

“In the early 2000s, Lecroy brought out a product for PCIe protocol analysis,” says John Wiedemeier, Sr. Product Marketing Manager of the Protocol 
Solutions Group at Teledyne LeCroy (teledynelecroy.com). “But at that time, a lot of embedded boards were using PCI versions of that, and then they 
moved to PCIe. So Lecroy created what is called an interposer. An interposer is like a probing board or an extender board, and it’s got a connector 
that allows our analyzer to plug into it, and it’s a way of going between a device and host. 

“I know mTCA will support SATA, Fibre Channel, and Ethernet, but what we bring to the testing is PCIe interoperability ,” he continues. “Our tools 
will support PCIe Gen 2, which is 5 Gigatransfers per second (GTps). Those are the kinds of speeds that we’re measuring. So obviously anybody 
that’s doing sensitive, high-speed I/O, so anyone that requires a lot of video, for example. A lot of times you’ll see either a video card plugged into a 
mTCA backplane that has PCIe on it, much like you’d see on your regular PC station at your home or office. You’ll see I/O cards that have the PCIe 
connectors, and once again that could be SAS, SATA, of Fibre Channel – something with high throughput. It’s an ideal interconnect for moving lots 
of data fast, so using other protocols in conjunction with PCIe is very powerful.”

AdvancedMC interposers ease protocol analysis in MicroTCA

Sidebar 1  |  AdvancedMC interposers ease protocol analysis in MicroTCA›

Figure 1  |  The Teledyne LeCroy Advanced Mezzanine Card (AMC) Interposer Card for 
PCI Express (PCIe) 2.0 allows engineers to connect AMC modules directly to MicroTCA 
(mTCA) backplanes at speeds up to 5 Gigatransfers per second (GTps).

›
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PICMG PRODUCTS

Artesyn AdvancedTCA server blade brings NFV to telecom
Big Data has prompted a recent surge in network functions virtualization (NFV) technology 
recently, some of which was on display at this year’s Intel Developer Forum in San Francisco, 
CA. There, engineers from Artesyn Embedded Technologies unveiled one such appliance that 
supports these new network architectures, the ATCA-7480 packet and server processing 
blade powered by dual Intel Xeon E5-2600 v3 processors. High-speed data paths between 
the two processors comine with 512 GB of DDR4 memory and I/O that optimize routing 
decisions in virtualized networks, along with optional hardware accelerators that can improve 
encryption/decryption algorithm speeds for security applications.

The ATCA-7480 features the Artesyn QuadStar backplane with four 40 Gigabit Ethernet (GbE) interfaces to connect blades within a system, 
and allowing system integrators to combine channels for different redundant topologies, depending on the application. The blade also comes 
equipped with support for the Intel Data Plane Development Kit-accelerated (DPDK-accelerated) OpenFlow, OpenStack, and OpenVSwitch 
plugins for managing virtualization services, as well as enabling software for Artesyn SDN/NFV solutions. This carrier-class server platform is 
what telecom has been looking for in an NFV node.. 

Artesyn Embedded Technologies | www.artesyn.com | www.picmg-systems.com/p372402

COM Express reports for rugged deployment
Okay, rugged COM Express is officially a VITA specification (VITA 59:RCE), but we 
all know about its roots. MEN Micro, with US headquarters in Blue Bell, PA, was 
instrumental in pairing PICMG’s COM Express technology with packaging experts at 
the VITA Standards Organization (VSO), and recently unveiled the fruits of those labors 
in the CB70C, a high-performance Intel Core i7-based Rugged COM Express module 
with scalable performance using one, two, or four processing cores. 

As a ruggedized variant that leverages the COM Express Type 6 pinout, the CB70C 
is outfitted with soldered DDR3 DRAM with ECC, and is packaged in a conduction 

cooled frame that both enables a wide operating temperature range of -40 ºC to +85 ºC and provides 100 percent EMC protection. A BIOS 
with integrated Intel Active Management Technology (AMT) and board management controller (BMC) help supervise board functions and 
temperatures for assured operation in harsh conditions. Non-mission-critical applications need not apply.

MEN Micro Inc. | www.men.de | www.picmg-systems.com/p372403

PICMG 1.3 board slims down on power, beefs up on graphics 
The system host board (SHB) ecosystem is alive and well, as evidenced by the 
release of the IBASE Technology IB980, a PICMG 1.3 full-size CPU card based on 
4th generation Intel Core processors and the Intel Q87 chipset. Suited for applications 
ranging from industrial automation and medical imaging to network security, the 
IBASE SHB Express board takes advantage of the Core processors’ integrated Intel 
HD Graphics, which precludes the need for a separate graphics card by providing 
low latencies for video applications.

A key feature included on the IB980 single-board computer (SBC) is IBASE’s new iSMART green technology that uses power on/off 
scheduling and power resume functions for intelligent power management and green performance. Also included are two DDR3-1600 DIMM 
slots that enable up to 16 GB of memory, with four SATA III ports, four serial ports, four USB 3.0 ports, and up to five USB 2.0 ports highlighting 
a versatile I/O profile. This combination of off-the-shelf processor and industry-standard form factor insures investments for the long haul.

IBASE Technology Inc. | www.ibase.com.tw | www.picmg-systems.com/p372401
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SPECIAL ADVERTISING FEATURE

AdvancedMC Showcase Spotlights
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 VadaTech’s AMC Product Families
•	 		Industry’s	largest	selection	of	AMCs 

– over 200 versions
•	 		AMCs	in	processors,	switches, 

storage,	FPGA,	graphics,	network 
interface,	IO	modules,	digital 
converters,	RTMs,	and	test/dev	 
versions

•	 		Innovative	designs	offering	highest	performance	density
•	 		Multiple	levels	of	ruggedization	(MTCA.0,	MTCA.1,	MTCA.2,	

MTCA.3),	air	&	conduction-cooled
•	 		MicroTCA.4	versions	for	High	Energy	Physics	and	other	

RTM applications
•	 		Full	ecosystem	of	MicroTCA	products	from	boards	to	

application-ready platforms

VadaTech
www.vadatech.com

sales@vadatech.com

Express-HL COM Express®  
Basic Size Type 6 Module 

•	 		Reduced	time-to-market

•	 		Basic,	compact,	and	 
mini form factors

•	 		High	speed	interface	support

•	 		Scalable	25W	to	47W	CPU	power

•	 		Management	platform	(SEMA/SEMA	Cloud)	supported

•	 		Extended	temperature	options

•	 		Carrier	board	design	service	available

ADLINK Technology Inc.
(800) 966-5200 

info@adlinktech.com

VRM-AMC-SRRM
•	 	Wide	Range	RF	module	

combines a complete 
tunable	RF	transceiver	
with	digital	base	band	interface	for	 
realization	of	different	wireless	communication	systems.

•	 	Transceiver	is	seamless	tunable	in	the	range	between	
200MHz	up	to	2.7GHz.

•	 Variable	channel	band-widths	up	to	20MHz	are	supported.
•	 Base	band	interfaces	GbE,	PCIe	and	sRIO	can	be	used.
•	 	Additional	base	band	interfaces	are	CPRI	or	OBSAI	

and accessible	via	either	SFPmodules	at	front	panel	or	
serial high speed ports in the extended options region of 
the AMC-connector.

V Rose Microsystems, Inc.
(518) 762-1288

www.vrmcs.com
sales@vrmcs.com

The Unmanned Systems E-mag brought to you by Military 
Embedded Systems targets trends and technology in autonomous 
vehicles, from SWaP-constrained UAS payloads and software 
certification to the disruptive regulatory and market impact of 
unmanned systems outside the defense sector.

Read it now!  
http://opsy.st/Unmanned2014

UNMANNED
Systems

E
M
A
G

http://www.picmg-systems.com



