Finer Grain Fabric Structures continue
to evolve with the introduction of uTCA

By Mike Franco

The original concept for TCA was very simple AMC modules
in a backplane. The idea of AMC modules in a backplane was
appealing because of ideas put forward in an earlier series
articles by the author, one of which was, “Fine-grained Fabric
Emerges for Telecom” EE Times March 8, 2004. The idea being
that custom blades can be quickly developed from an assortment
of AMC Modules and can be combined to create almost any
desired blade function. These AMC Modules would be installed
in a generic carrier or what is sometimes called a “dumb carrier”.
“Dumb” in reference to the fact that primary compute power does
not reside on the Conventional Carrier as has been the practice
for sometime. The Cutaway Carrier exists to maximize the size and utility of the Module
payload.

MTCA extends this concept with what the unTCA Subcommittee calls the Virtual
Carrier. In uTCA the Virtual Carrier can support up to 12 AMC Modules of any form
factor. This means that up to six times as much circuitry can be supported with a single
VC Manager. And since the VC Mgr has a 60 lane fabric switch the boundary of the
Virtual Carriers can have very substantial overlap, which creates the potential for
enormous powerful and complex processing functions.

Virtual Carriers have another important advantage over AMC Carriers in that they
can provide redundancy that is otherwise not possible. As AMC Modules do not have
redundant I/O as does ATCA Front Boards, other means are employed to achieve six 9's
reliability.

Figure 1 — Basic uTCA Shelf



A few uTCA Features
300 mm equipment practice with exhaust into an included rear channel
Redundant Configurations are Optional
Support of all AMC form factors
Optional Configurations include Hot Swappable Virtual Carrier assemblies
Support of true Full Height AMC Modules, Extend height for full length of the Module

Figure 2 — Partial Shelf or uTCA Cube

MTCA Benefits

HTCA is viewed as a way to greatly expand the scope of supportable applications
while dramatically reducing cost. MicroTCA configurations will span implementation from
as few as one or two AMC Modules to Frames with many hundreds of modules. These
applications will be extremely diverse from it's origins in telecom/enterprise to grid
computing, WiFi and WiMax, medical, industrial and all the way into consumer products.
This is because of technical capabilities of AMC Modules and uTCA to be sure, but more
importantly because of the value proposition that pTCA offers.

Reduced product cost — due to standardized modules which are functionally
interchangeable elements.

Reduced product cost — MicroTCA scalability enormously increases the range of
U TCA applications insuring several orders of magnitude increase in production
volume for AMC Modules and hence substantially reduced cost.

Reduced product cost — MicroTCA dramatically reduces the cost of common
elements (overhead). Compared with fully equipped AdvancedTCA Shelves
HTCA eliminates Fabric boards and ShMC. Carrier boards are constructed more



economically as a non-stacked individual FRU and can 50% more modules
which can be up to four times larger than in ATCA.

Expanded Market — as uTCA is useable in both 300 mm and 600 mm equipment
practice applications. It is also implementable in 75, 150 and 300 mm subrack
configurations as well as in a 300 double rack utilizing front and rear access.
However one of the most important configurations is the partial shelf
configurations referred to as cubes.

Faster time to market — If products are made of standardize “Lego Blocks” then
the development time can be reduced. This is because the number of unique
elements should be fewer in number and of lesser complexity.

Lower cost to upgrade - An example of this would be, a new feature upgrade to
previously deployed system which would like to be upgraded but it requires a
processor with additional processing capacity. Swap out of an AMC processor
rather than a complete front board is far more cost effective. The front board that
was previously designed with lots of other functions integrated into the same
board in an attempt to lower product cost.

Reduced impact of a failure — For example a failed AMC line card might take out
4 T1 channels instead of an ATCA front board taking out 36 channels.

Reduced provisioning cost — Because capacity can be more accurately right
sized, if the T1s are added in groups of 4, 8 or 9 instead of groups 36, using my
simple-minded line card example.

Reduced cost of spares provisioning — For instance in the T1 example above,
regardless of the number of channels required the spares required is probably
one or two modules not an entire 36 channel front board. This concept extends
not only to the number of online spares but the number on the shelf as well.

Reduced time to repair or replace — As standardized function modules emerge,
so to will standardized online functional tests can evolve into a new generation of
continuous background testing that would consume a small portion of the
channel capacity. These tests can be made to provide far more extensive
coverage due to nature of serial fabric topology. But the ability to refine and keep
refining this test strategy relies on the limited number of standardized modules
that will be required to implement any system. The fact that these modules will
have consistent function will also mean that these tests can readily be
propagated to all modules of similar function.



WTCA Basic Elements

Virtual Carrier — The Virtual Carrier concept is to understand what the required
functions to support AMC Modules these are.

IPMI System Management

Fabric Switch with up to 60 lanes of capacity
Clock Management and Distribution (optional)
JTAG Interface and Test (optional)

Virtual Carrier Manager (VC Mgr) — The Virtual Carrier Manager is targeted at
providing all of the support needed for 12 AMC Modules. The VC Mgr uses Carrier IPMC
like connections as defined in the AMC spec on the module side and ShMC (Shelf
Management Controller) interface directly to the System Management via an in-band
network connection as defied in the ATCA spec. This obviates the need for a separate
Shelf Management Controller.

The VC Mgr also provides up to 60 lanes of Fabric Switch connectivity. This is
intended provide either Common Options Control Interface and the Fat Pipes interface
connections for 12 modules or may be configured as Common Options Control Interface
to up to 60 AMC Modules. Various configurations will exist supporting PCI-Express,
Ethernet etc, which may be configurable on a port-by-port basis.

In addition the VC Mgr may provide clock management for Clocks 1, 2 & 3. Clock 1
is distributed by a radial bidirectional bus while Clocks 2 and 3 are distributed by two
bidirectional parallel busses.

Extensive JTAG support is planned so that remote diagnostics may optional be done
via the in-band management system. While this is optional systems can include JTAG
test engines which can individual test any system element.

UTCA Backplanes — While there are hundreds of potential Backplanes and
Midplane potential configurations it is certain that some standard configurations will exist
such as in Figure 1.

MTCA Sub-racks — The Subracks like the backplanes potentially could include hundreds
of configurations, but unlike backplanes almost all subracks and shelves will be able to
be assembled from standard components.

HTCA Connectors — There are at least two new connectors being planned a
vertical entry backplane connector for AMC Modules and a VC Mgr connector. The VC
Mgr connector is quite challenging with about 650 pins including hundreds of differential
pairs expected to support data rates to at least 10 Gbps.

Power Interface and Distribution — The uTCA power system has three
components Power Entry Module; power supply, which are consistent with the ATCA
requirements and power interface as shown in Figure 2. These are multiple
instantiations of figure 4-2 in the AMC spec. The Power Interface distributes individual
power feeds to each MicroTCA component. It also provides for redundant power system
connection.



Figure 3 —uTCA Side view of 300 mm Shelf

Some Example uTCA Configurations



Figure 4 - An example of redundant and non-redundant uTCA Cubes

Figure 5 - An example of a Shelf with uTCA Cubes as Redundant FRU (Field
Replaceable Unit)



Figure 6 - An example of a 300 double rack utilizing front and rear access

Figure 7 - An example of two Virtual Carriers tailored to an application

Understand that what is described in this article is one person’s perception of the
current thinking of the group which is sure to evolve and change as the subcommittee’s
work progresses.

The goal of the uTCA Subcommittee is to have running prototypes of at least two
configurations at SuperComm in the PICMG booth. We are currently running behind
schedule but there seems to be optimism that we can make it. Spec completion is
scheduled for December with ratification expected in early 2006.
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