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Introduction
Open standards have largely replaced 
proprietary architectures in the desktop 
and enterprise markets. Open standards 
attract customers for many reasons, in-
cluding the multiple sources of supply, 
innovation, and cost effectiveness that 
competition creates. Open standards also
make technology lifecycles long and 
assure that no customer is at the mercy 
of a single supplier. The desktop market 
embraced open standards with the emer-
gence of the IBM PC more than twenty 
years ago. 

One stubborn holdout from this trend has 
been the Central Office (CO) telecom-
munications platform market. Proprietary 
equipment has long been the norm in this 
industry. Historically heavily regulated, 
the telecom industry innovated slowly 
and without much cost or time-to-mar-
ket pressure. Deregulation in the 1990s 
changed that, but special requirements, 
such as extreme reliability and rugged-
ness, prevented existing open standards 
from performing at the levels the industry 
demanded. Time-to-market pressures dur-
ing the bubble in the mid-nineties saw 
some manufacturers adopting standards- 
based equipment in an effort to get to 
market quickly. The Central Office tele-
com capital equipment market exceeds 
$200 billion a year worldwide according 
to a recent RHK, Inc. study and has been 
a much sought-after prize for hardware 
suppliers.

The recent economic downturn has 
changed telecom market dynamics dra-
matically, pressuring suppliers to bring 
new services to market at reduced costs 
and thus forcing them to innovate. In 
addition, many large Telecom Equipment 
Manufacturers (TEMs) have drastically
downsized their large engineering infra-
structures. Buying equipment rather than
designing and building it in-house seemed 
a logical complement to these steps, but 
existing standards are largely inadequate. 

Description
Large telecom equipment providers 
approached the PCI Industrial Computer 
Manufacturers Group (PICMG) in mid-

2001 and challenged it to develop an en-
tirely new family of open standards that 
met CO requirements. These standards 
had to meet the traditional environ-
mental, shock, vibration, earthquake, 
regulatory, and reliability requirements 
while providing a technology growth 
path for at least 10 years. The standards 
also had to encompass comprehensive 
system management beyond anything 
currently in the marketplace and cooling 
adequate for large numbers of DSPs and 
power-hungry multi-GHz processors. 
Traditional bus-based technologies did 
not offer the performance, reliability, or 
flexibility needed. Emerging switched 
fabrics looked promising for the architec-
ture, but no one was willing to bet on any 
individual fabricʼs success, so multiple 
fabrics needed support.

A goal to meet the needs of the CO arena 
emerged: develop an architecture that sup-
ported the concept of a single equipment 
shelf that could be populated with a mix 
of off-the-shelf boards, including those for 
server, network processor, DSP, and I/O
functions, to create the widest range of infra-
structure equipment from that same base.

The scope of the effort to develop this 
architecture grew beyond any tasks 
PICMG had done previously. More than 
11,000 man-hours were spent in face-to-
face and conference call meetings alone. 
It has been estimated that the collective 
industry experience that was brought 
to bear on the development of the spec 
exceeds 500 years. 

Features
AdvancedTCA, short for Advanced Tele-
com Computing Architecture, is the result
of these efforts. PICMG passed 3.0 Revi-
sion 1.0 in December of 2002. This Base 
Specification defines fabric-independent
features of the platform, including mech-
anics, power distribution, cooling, system 
management, backplane topologies and 
design rules, and regulatory requirements.
AdvancedTCA has an impressive set of 
features, including:

   Telecom focus (edge, core, and 
transport).

   Support for wireless, wireline, and 
optical network elements.

   2.5 Tbits/sec total bandwidth over 
the backplane in a single chassis 
(Full Mesh backplane architecture).

   2 to16 boards per shelf.
   Dual -48V redundant power feeds.
   Full hot swap during operation.
   All boards and active modules are hot 

swappable Field Replaceable Units 
(FRUs).

   Up to 200W per board thermal 
dissipation, forced air-cooled.

   Sophisticated, standardized system 
management features including 
module power control, cooling 
control, health monitoring, and 
electronic keying.

   Current support for Ethernet 
(1 and 10 Gbit), Infiniband, 
StarFabric, and PCI Express 
switched fabrics.

   Single card failure domain 
(no parallel data bus).

   Redundant Star and Full Mesh 
backplane topologies.

   Separate dual redundant Ethernet 
control plane fabric.

   NEBS-level shock, vibration, and 
environmental standards.

   Sheet metal enclosure design for low 
manufactured cost in volume.

   322mm by 280mm board form factor.
   Designed for 600mm ETSI Frames, 

with 19" and 23" support.
   Optional Rear Transition Modules 

(RTMs) for high-speed copper or 
optical interconnects.

   Support for industry standard 
mezzanine module form factors 
(PMC and the Advanced Mezzanine 
Card standard, currently under 
development).

Different fabric link technologies have 
different applications (as well as differ-
ent supporters and detractors) so PICMG 
defines these applications in a series of 
subsidiary specifications. This subsidiary 
specification list can grow over time with-
out affecting the base specification signif-
icantly or at all. To date, the four released 
link-technology specs can all work on 
the same physical backplane (but not at 
the same time). As LVDS technology 

AdvancedTCA technology By Joe Pavlat

PICMG resource guide

Reprinted from PICMG Resource Guide / 2004 Copyright 2004

http://www.compactpci-systems.com
http://www.compactpci-systems.com


A
dv

an
ce

dT
C

A PICMG resource guide

Reprinted from PICMG Resource Guide / 2004 Copyright 2004

matures, this may change in the future, 
but should not require anything more 
than a new backplane layout. Figure 1
shows an AdvancedTCA Single Board 
Computer, Shelf Manager module, and 
Shelf from Intel Corporation.

AdvancedTCA̓ s goal of bringing telecom 
infrastructure equipment a scalable, reli-
able, modular, and open platform for the 
next 10 years was extremely ambitious, 
yet AdvancedTCA is well on its way to 
achieving this goal.

Released specifications
   PICMG 3.0 – AdvancedTCA Base 

Specification
   PICMG 3.1 – Ethernet/Fibre Channel 

for AdvancedTCA
   PICMG 3.2 – Infiniband for 

AdvancedTCA
   PICMG 3.3 – StarFabric for 

AdvancedTCA
   PICMG 3.4 – PCI Express/Advanced 

Switching for AdvancedTCA

For further information, visit: 
www.advancedtca.org and 
www.picmg.org.

Figure 1
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