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Now is the time to change your VME  

and CPCI computing platform to MTCA!
By Vollrath Dirksen, Heiko Körte and Terry Manus, N.A.T.

For more than a decade VME and 
CPCI users have been waiting to see, 

which open computing standard 
would prevail as the most promising 

successor. Now is the time to change: 
MTCA provides the necessary  

technology building blocks to provide 
a smooth migration path for your 

existing application. With a little basic 
planning, MTCA provides a straight-
forward migration path to address 
your application requirements now 

and for the future.  

�� The recent obsolescence of a key semicon-
ductor device used on VMEbus products is 
causing VME and CPCI users alike to rethink 
their future product strategies. For more than 
a decade these existing VME and CPCI users 
have waited to see, which open computing 
standard would prevail as the most promis-
ing successor. And now this recent announce-
ment by IDT1 and IBM to end-of-life (EOL) 
a key component for VME board designs is 
a clear sign that semiconductor manufac-
turers will not provide on-going support for 
products that do not meet their economic 
guidelines. Of course being left without a 
compatible replacement device will in turn 
force board vendors to extend product lead-
times, increase minimum order quantities 
(MOQ) and ultimately EOL their own board 
products as well. So as OEMs and End Users 
of these board products focus on the short-
term Band-Aid2 to this EOL problem, the near 
term solution will ultimately be defined by the 
computing architecture they choose to move 
forward with. This article will attempt to put 
together a framework to rationalize what an 
OEM and End User should consider when 
making a change in their computing platform.

In today’s technical world it would appear that 
the only constant is change. Based on numer-
ous examples in life we know that when new 
demands can no longer be satisfied with 

an existing solution they become the hard 
requirements that drive a new one. There are 
many academic theories and laws dealing with 
this position, but the most famous is Moore’s 
Law. Over time Moore’s Law has been proven 
time and time again, and it is fair to state that 
his basic assumptions and conclusions can 
be transferred to other industries or markets 
as well - the most obvious reason being that 
these industries and markets are massively 
impacted by the semiconductor industry as 
well. This position can be observed in the  
history of computing architectures which will 
undoubtedly continue into the future.

Although these standards all continued to 
provide additional years of success beyond 
its follow on replacement, there must be a 
good reason why another standard is created 
although an existing standard still contin-
ues to be used. This position then poses two  
distinct questions:
1)  What makes a computing standard  

successful?
2)  What are the forces that drive a new  

computing standard?

To properly address these questions requires 
at least a short historical review. After all, it is 
the historical record showing the test of time 
that ultimately defines a successful computing 
standard. 

VME – From this perspective, even a short his-
torical review must start with VME as it is the 
most successful computing standard used by 
the market thus far. Remarkably VME has pro-
vided more than 30 years of success. And the 
reason for its success is based on the fact that it 
has been able to provide multiple sources at the 
chip, board and system level. It used state-of-
the-art technology at the time the standard was 
developed and in turn was accepted by multi-
ple markets for various reasons including its 
modular design, open system standard, mul-
tiprocessor support and robust environmental 
capabilities. The architecture allowed users to 
combine high performance boards such as pro-
cessors with low performance IO so a system 
could easily scale in terms of size and capability.

CPCI and PCI –  Continuing with the historical 
record and as a consequence of PCs becoming 
a consumer product, industry started to look 
for ways to leverage this technology into indus-
trial use cases.  In fact VME provided sufficient 
proof that PCI was a suitable approach as PCI 
solutions were already being used in the form of 
PCI Mezzanine Cards (PMC). As a result of this 
commercial influence the open standard Com-
pactPCI (CPCI) was released in 1999.  Since its 
inception CPCI vendors have always looked at 
CPCI as being the successor to VME - mainly 
because CPCI was based on the commercial 
and technological advantages of PCI while 
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maintaining the open and modular system 
architecture of VME.  But as history has shown, 
and even though the CPCI standard was devel-
oped to meet the market’s requirements, it did 
not provide enough sway to grab the purchase 
orders of large main street decision makers 
that were still wanting to see market validation.  
They simply wanted to wait and make sure their 
next generation product would be based on a 
future proven and successful technology that 
would survive the test of time as did VME.

What makes a computing standard  
successful? 
With the aforementioned computing stan-
dards in mind, the answer to the question 
posed earlier - What makes a computing stan-
dard successful? - becomes clear. A standard 
is successful in the respect of a broad adop-
tion by different markets only if and when it 
provides:
��An open specification that necessarily allows 
anyone to have access to it.
��Architectural control by an independent 
organization as opposed to a single vendor.
��A healthy ecosystem offering a broad range 
of needed infrastructure and processing 
capability using devices such as processors, 
IO, chassis, power supplies, etc.
��Vertical market engagements that require 
longevity.
��A clear commitment of leading semiconduc-
tor companies to support these markets.
��A standard that allows the flexibility to adapt 
to further changes in technology.
��Market acceptance offering solid monetary 
support.

What are the forces that drive a new   
computing standard? 
Based on the historical review presented ear-
lier the forces that drive a new standard are 
typically disruptive in their nature. In this 
specific scenario the disruption would either 
be a technical or economic capability that was 
not previously available. And although a suc-
cessful standard should allow for evolution-
ary changes to occur, there will be some point 
in time where a disruption is inevitable. The 
point being that these changes are ultimately 
necessary to meet the application require-
ments for tomorrow. An example of this 
might be moving from a parallel to serial data 

paths. Other examples could be referenced by 
Ethernet, PCIexpress, storage (SATA, SAS), 
RapidIO and USB.

ATCA and AMCs – In 2000 a few large cus-
tomers in the communications market worked 
with board, chassis and system vendors to 
define a new computing standard that would 
meet the computing requirements for the next 
decades. Established as a PICMG standardization  
committee this group worked to develop a 
specification that initially targeted the tele-
com market and then with a bigger scope to 
replace an aged installed base of computing 
platforms running on VME and other pro-
prietary form factors. The result of this work 
was the development of an open standard 
defined as the Advanced Telecom Computing  
Architecture (ATCA).

The target market ATCA was developed for 
made it a natural architecture to consider 
as the successor of existing VME industrial 
applications. This is underlined by the mez-
zanine concept that accompanies ATCA. The 
fact that PMC modules used with VME and 
CPCI did not offer hot-plug and hot-swap 
functionality and provided a limited data 
interface made an alternative mezzanine 
architecture necessary. With this being the 
case a new mezzanine card architecture for 
ATCA was developed – the Advance Mezza-
nine Card (AMC). AMCs use an enhanced 
architecture based on PCIexpress, SATA/SAS 
for storage, both 1/10 GbE, Serial RapidIO  
(the successor of Parallel RapidIO), IPMI for 
system management and diagnostics, and 
user IO to not only address today’s require-
ments, but tomorrow’s as well.

Today ATCA is being used in various high-
end applications that include the core network, 
semiconductor fabrication and military/aero-
space. The research and test markets have also 
used ATCA for applications involving exper-
imentation as well. Generally speaking appli-
cations in the standard embedded computing 
market find ATCA as platform that exceeds 
their requirements for cost, power consump-
tion and size. 

MTCA and AMCs – In 2006 the rich set of 
possible interfaces and features of AMCs 
originally derived for ATCA paved the way 
for a smaller more cost effective and scalable 
ATCA architecture known as MTCA. 

On its own, MTCA systems can scale from 
a single board to a 9U rack-mount applica-
tion offering high performance capability in a 
small package size. The carrier functions and 
all other system infrastructure components of 
ATCA, for example Ethernet switch and sys-
tem management boards, are all minimized 
as optional sub modules and serviced by one 

Release dates of popular Computing Standards

Time to change to MTCA - 
User Statements

DESY - Control of XFEL accelerator: 
For complex, high performance and 
large installations at DESY a scalable 
and modular standard is mandatory. 
Furthermore, redundancy of fans 
and power supplies are required to 
assure 24/7 operations. With MTCA.4 
we save a lot of investment since 
the modularity allows reusing hard-
ware, software, and firmware and the 
integrated remote management is a 
unique feature to maintain large dis-
tributed systems. The excellent ana-
log performance and the high speed 
data transfers are further arguments to 
use MicroTCA as a successor of VME. 
(DESY, Kay Rehlich, Head of the XFEL 
accelerator controls)

Lockheed Martin Space Systems: 
3 major reasons to use MTCA for a 
new Test-Equipment and Instrument 
Verification Facility for High speed 
data processing and Protocol support:
��COST!
��Native XAUI and SRIO protocol 
communication without FPGA’s
�� Simple backplane compared to com-
plex VPX configurable backplane

RUAG Space (RSA): 
3 major reasons to use MTCA for a 
new Test-Equipment and Instrument 
Verification Facility for RSA GPS-Re-
ceiver for Precise Orbit Determination:
��Matured Ecosystem
�� Scalable architecture
��Legacy IO could be re-used

GDP Space system:  
3 major reasons to use MTCA to create 
a Telemetry Network Appliance:
��Hot Swap modules
��Redundancy for High Availability
��Channel Modules (PCM, Video, 
IRIG, T1, etc) and Link Modules 
(ATM, Ethernet, PCM, OC3, OC12, 
etc)

Varian Medical Systems:  
3 major reasons to use MTCA in Test 
& Measurement Equipment used for 
producing sensitive components used 
in medical imaging equipment:
��PCIe support
��Fast data paths available (SATA 2, 
PCIe (Gen.3) and GbE)
�� Scalable architecture
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special slot known as the MCH. Adding to 
this capability MTCA also supports four spec-
ifications: 
��MTCA.0 (base specification)
��MTCA.1 (Rugged Air Cooled Specification)
��MTCA.2 (Hardened Hybrid Air/Conduction  
Cooled Specification)
��MTCA.3 (Hardened Conduction Cooled 
Specification) 

It should be noted that beyond the base 
MTCA.0 specification all other specifications 
are optional and may be considered according 
to the use case. As a newer computing archi-
tecture MTCA utilizes the latest technology 
but remains open to future enhancements 
even if they are disruptive in nature. In fact 
in 2011 the MicroTCA standard proved that 
it was extendable and evolutionary by releas-
ing the MTCA.4 specification and adding the  
following features:
�� Introduction of Rear Transition Modules 
(RTM) allows to connect cables from the 
rear and to easily swap IO and processing 
boards without the need to remove the rear 
cable
��Definition of additional timing and trigger 
signals in the backplane
��Direct slot to slot interconnection specific 
for FPGA data sharing
��Connector between the front AMC and 
RTM (called Zone 3) is open to address 
future requests like optical interconnections
��MTCA.4 is backward compatible to 
MTCA.0 and MTCA.1.
��MTCA.4 closed the performance gap 
between MTCA.0 and .1 to ATCA.

Today MTCA is used in a wide range of 
applications - from telecom infrastructure 
projects to test & measurement equipment 
for mobile networks - from real-time medi-
cal applications to large installations for high 
energy physics.  

And based on its current position MTCA has 
proven its flexibility and capability from near 
PC based applications to full featured ATCA 
systems. 

The main contributor to the success of MTCA 
is the flexibility and scalability of AMCs. As 
an example an AMC can be designed using a 
simple 1GbE port backplane interface up to 
a complex backplane interface providing the 
following interfaces: 
��Redundant GbE
��Redundant storage
��High-performance PCIexpress 
��And/or 10GbE or RapidIO interfaces
��Direct links to the neighbor slot 
��Trigger and clock in/outputs
��Clock synchronization (clock in/outputs)

To provide even more flexibility and capability 
MTCA.4 can then compliment the interfaces 
listed above through the support of a Rear 
Transition Module that provides the following 
interfaces  as well: 
��Low and high-speed analogue signals
��Digital signals
��Clock signals
��Management signals
��User-defined signals.

From a performance and bandwidth perspec-
tive there should be little doubt that the AMC 
standard was designed with the future in mind.  
Surprisingly it is important to note that AMCs 
are also capable of targeting cost sensitive appli-
cations that require low to medium perfor-
mance with a small package size.  In fact there 
are various use cases where AMCs are used as an 
alternative to a commercial or custom mother 
board platform as illustrated by two recent 
examples from two different markets:
��Passive mother board platform equipped 
with Ethernet and RapidIO switches with 
four AMC sites for data center computing 

and network applications (demonstrated at 
International Super Computing Show ISC 
in 2014).
�� Small compact, cascadable and stackable 
MTCA chassis (260mm x 43mm x 302mm 
(WxHxD)) with support for two AMC 
modules used for wireless test applications 
(introduced at Embedded World 2015).

New product developments for application 
enabling AMCs used in both the MTCA and 
ATCA market will only continue to strengthen 
the ecosystem and in turn drive the MTCA 
adoption rate to higher levels. This position 
coupled with new Rear Transition Modules 
will only continue to drive new initiatives for 
MTCA.4 as well.  In fact one such example is 
already in progress. In 2014 a PICMG initiative 
was launched to develop an optional exten-
sion to MTCA.4 that would provide a second 
backplane behind the standard MTCA back-
plane for the purpose of routing RF signals 
with support for differential power (+V, -V).  
The goal is to provide a higher level of inte-
gration and more tightly couple the intercon-
nections between a digital and RF system. Yet 
another example of a flexible computing stan-
dard designed to be evolutionary and meet the 
market’s requirements now and for the future. 

Is it time to change your computing   
platform? 
Yes, definitely! Now is the time to take the 
innovative step into the future and change 
to MTCA! The ecosystem is there to support 
the effort with additional backing by govern-
mental and private institutions. The Helm-
holtz Validation Fund has invested more than  
3 Million Euro to leverage MTCA.4, AMC 
and RTM technology to additional markets 
by providing training and technology trans-
fers to industry (desy.mtca.de).  Other exam-
ples are found around the globe and include 
the US and China.  MTCA is a true global  
computing standard by many counts.

Without a doubt MTCA is the replace-
ment computing architecture for VME and 
CPCI.  It certainly hasn’t been an easy road 
to introduce a new computing platform 
in the midst of a major economic reces-
sion, but since its birth in 2007 MTCA has 
generated many impressive success stories. 
Many of these successes are listed as part of 
this article, but perhaps the biggest reason 
for its ever growing success is the fact that 
it didn’t have to be backwards compatible. 
The designers of MTCA were completely 
free to be evolutionary and use state-of-the-
art technologies and then mix them with 
successful positions learned from VME and 
CPCI. The outcome of this is:
��Better signal quality than VME and CPCI
��Better flexibility and scalability than VME 
and CPCI, addressing low cost, mid-range 

MTCA technology overview
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and high performance applications
�� Support for Rear Transition Module 
��Best mixture of state-of-the-art interfaces 
like PCIe, SRIO, GbE, XAUI
��Re-use of modules like IP (Industrial Pack™), 
PMC and others
��Carriers for XMC, FMC and other new  
module standards
��Competitive with industrial PC technology 
and small form factors
��Definition of different levels of ruggedization  

from “no” to “full”
��Redundancy built into the standard, no  
longer proprietary
��Built-in error detection, isolation and  
protection

Now is the time to change: With signals from 
the commercial supply chain indicating trou-
ble lies ahead, it is simply not prudent to wait 
any longer. Now is the time to change:  there 
are CPCI to AMC and VME to AMC adapters 
to allow a smooth migration path to MTCA.  

In many CPCI applications no software 
change will be required as PCIexpress is back-
wards compatible to PCI (CPCI).  For VME 
there are data transfer solutions that provide 
a step-by-step move as well.  Now is the time 
to change: users of PC solutions missing the 
advantages of CPCI and VME but with the 
need to have an innovative platform will also 
find MTCA a well-defined successor.  Now is 
the time to be innovative, to save time, reduce 
cost and grow market share! �
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