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An In-Depth Look at Backplane Switches

Market research firms are forecasting strong growth for data center applications, which include
blade servers and storage networking equipment. This projected growth is fueling new switching
solutions for the data center. Backplane switch requirements vary between networking and data
center applications. Additionally, backplane switches for networking application have traditionally
been proprietary ASICs, leaving little room for merchant vendors. In contrast, OEMs of data
center equipment want standard and converged solutions for the backplane. Consequently
several vendors are developing backplane switches specifically for data center applications.

"A Guide to Backplane Switch Chips" provides extensive coverage of processors for backplane
switches and fabrics. Traditional switch-fabrics target primarily networking applications, while new
backplane switching chips target data center applications. The report provides coverage of switch
components from Fulcrum Microsystems, StarGen, Fujitsu, and NextlO. This edition includes new
products from Enigma, PMC-Sierra, and Mercury Computer. Also covered are proprietary
switches, RapidlO switches, ASI switches as well as Ethernet switches for the backplane. In
addition, the report delivers background on data center equipment—such as blade servers and
Ethernet over the backplane.

"A Guide to Backplane Switch Chips" brings you up to date on the traditional fabric vendors and
their products, including the latest information on acquisitions and consolidations. It also delivers
competitive analysis for different types of switches and fabrics.

Get the Facts Fast

"A Guide to Backplane Switch Chips" is your ultimate guide for this dynamic market. The report
covers switch and fabric requirements, features, architectures, and trends. Following these
invaluable introductory sections is complete coverage of who's doing what, from the market
leaders to the latest startups.

The report delivers in-depth analysis of each vendor and each product, explores the strengths
and weaknesses and presents key details in a consistent, easy to compare fashion. Particular
attention is paid to features, performance, architecture, system design, and vendor roadmaps
along with our own analysis and conclusions. The report also provides market growth trends and
forecasts of the available business opportunities.
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Make Informed Decisions

This report doesn't simply recycle vendors' words and diagrams; every word is written by senior
analysts Jag Bolaria and Bob Wheeler bringing you the same deep analysis and technology
savvy as in other reports from The Linley Group.

Whether you are looking for the right backplane switch chip for your application or seeking to
partner with or invest in a backplane switch company, this report will cut your research time and
save you money. Make the smart decision. Order "A Guide to Backplane Switch Chips" today.

This report is written for:

» Engineers who are designing networking equipment and need to select a backplane switch chip.
» Marketing and engineering staff at companies that sell backplane switching solutions who desire
competitive information.

» Technology professionals who wish an introduction to backplane switch architectures and
technologies.

* Financial analysts and investment professionals who desire a detailed analysis of these vendors
and their chances of success.

* Press and public relations professionals who need to get up to speed on these new
technologies.

For further information, contact:

The Linley Group

Phone: 408-281-1947

Fax: 650-745-1490

Email: cs@linleygroup.com
Website: www.linleygroup.com

The following excerpt is from "A Guide Backplane Switch Chips, Fifth
Edition."

This PDF contains the complete table of contents, list of figures, list of tables,

preface, and executive summary. The full report may be purchased from The
Linley Group.
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Preface

What This Report Covers

We define a backplane switch as a chip set capable of switching traffic
over the backplane. It may switch one type of traffic, such as Ethernet, or
may be a multiservice switch capable of switching IP packets, ATM cells,
and, in some cases, TDM circuits. These products support high-speed
serial backplanes for use in modular equipment.

This report covers Ethernet switch chips, ASI switch chips, RapidlO
switch chips, and proprietary fabrics. These switch chips are used in
wide-area networks, metro networks, blade servers, storage networks,
and wireless infrastructure. Depending on the application, the port rates
can be Gigabit Ethernet, 10G Ethernet, OC-48, or greater.

This report does not cover TDM-only fabrics (cross-connects), InfiniBand
fabrics, Ethernet workgroup switches, or PCI fan-out switches.

Who Should Read This Report

This report is designed to meet the needs of a variety of readers:

= Engineers who are designing switches, routers, or blade servers that
need to select a backplane switch

< Marketing and engineering staff at companies that sell backplane
switches who desire competitive information

« Technology professionals who wish an introduction to backplane-
switch architectures and technology

= Financial analysts and investment professionals who desire a detailed
analysis of backplane switch vendors and their chances of success

= Press and public relations professionals who need to get up to speed on
this new technology

As described below, the report is structured to allow different readers to
skip certain sections, as needed. For example, experienced networking-
design engineers may wish to focus on Chapters 3 through 13; financial
analysts may instead focus on Chapters 1 through 4 and on 13 and 14.
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Organization of the Report

Chapters 1 and 2 provide background information and terminology
about networks, routers, data centers, and backplane-switch require-
ments. They describe equipment such as edge routers, core routers, blade
servers, IP DSLAMs, base stations, and LAN backbone switches. They
provide an overview of switch and router design, backplane design, and
design tradeoffs.

Chapter 3 discusses the types of backplane switches, architecture, and
switch-fabric performance. The architecture section discusses the key
issues in switch design, serving as a useful tutorial and reference for any
reader not intimately familiar with this subject.

Chapter 4 provides a look at current technology trends, covering issues
such as architecture choices, line-card interfaces, and backplane technol-
ogy. This chapter also covers the target markets for backplane switches
and our outlook for the market as a whole.

Chapters 5 through 11 provide a detailed look at each of the leading
backplane-switch vendors and their current products. AMCC, Broadcom,
Dune, Fulcrum, Fujitsu, PMC-Sierra, and Tundra are covered. For each
vendor, the report provides a company overview, strategic analysis,
detailed technology description, implementation example, design-win
data, and overall conclusions.

Chapter 12 covers other backplane switch vendors. The report provides
an overview of each company and analyzes announced product informa-
tion, if any.

Chapters 13 and 14 conclude the report with a detailed comparison of the
switch fabrics and vendors discussed in the preceding chapters. Chap-
ter 13 groups the backplane switches into categories and compares tech-
nical specifications within each group. Chapter 14 provides a higher-level
analysis of the market, summarizing the strengths and weaknesses of
each vendor and selecting those that are likely to come out ahead.

The index allows readers to quickly locate definitions of important terms
and acronyms. The appendix provides pointers to additional sources of
information.
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Executive Summary

Backplane switches move data between blades or line cards in network-
ing and computing systems. The applications for backplane switches
include blade servers, networking routers, SAN switches, wireless infra-
structure, and embedded systems. These applications have different
requirements, and in some cases these requirements vary within an
application. As a result, multiple switch products are needed to meet the
requirements of the range of applications. Furthermore, multiple stan-
dards—including ASI, Ethernet, RapidlO, and InfiniBand—have been
developed for various switching applications.

Bandwidth demand continues to rise, driving the need for more ports
and more backplane switches. Although there is a large market for back-
plane switches, most of it is captive to internal ASICs. Networking appli-
cations drove most of the traditional backplane switch market. Blade
servers are a new application that should drive future switching demand.
Compared with the existing backplane switch market, the blade server
market is more likely to use merchant silicon. As the industry converges
on standard backplane switches, networking OEMs should move toward
merchant silicon as well.

This report looks at proprietary fabrics and standard switching silicon. In
2005, the revenue for merchant proprietary fabrics grew slowly. As a
result, several vendors of proprietary fabrics abandoned this market in
2004 and 2005. For example, fabrics are no longer a focus at IDT, Vitesse,
and Mindspeed. TeraChip and Erlang have not released any update in
the past year and each vendor is struggling to survive. Although AMCC
continues to lead on revenue, the company has significantly reduced its
development team and does not plan to revise the PRS architecture.
Bucking the trend, Broadcom acquired Sandburst and intends to market
its HiBeam chip set.

Among the remaining vendors of proprietary fabrics, Dune and
Broadcom offer the leading proven solutions. Each vendor won several
designs over the course of the year. Dune has benefited from its partner-
ship with Marvell, which promotes Dune’s fabric as an extension to its
Prestera line. The former Sandburst solution should get a similar boost
now that Broadcom is promoting it.

In 2005, startup Enigma disclosed plans to offer a proprietary fabric. The
startup offers a high-capacity switch along with the ability to switch
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packets in their native format. Compared with most of the current fabrics
that switch cells, Enigma’s switch eliminates segmentation and reassem-
bly overhead. These advantages should help it gain wins, but mainly at
the high end of the market.

Wary of supplier lock-ins, OEMs are looking at standard fabrics to pro-
vide a reliable supply line from multiple suppliers. RapidlO is supported
by some DSPs from Tl and Analog Devices as well some of Freescale’s
PowerQuicc processors. Tundra was the first supplier of RapidlO
switches and remains the leader. It was also first to validate its switch
against processors from Tl and Freescale. In 2006, Tundra faces new com-
petition from Mercury, IDT, and PMC-Sierra. Mercury now offers its
internally developed 80Gbps switch as a standard product. IDT entered
the market with the first RapidlO switch that integrates a preprocessor to
offload DSPs on a line card. PMC-Sierra sampled the first 160Gbps
RapidlO switch. OEMs have many choices from which to select a
RapidlO switch that best matches their system requirements.

After building some momentum in 2004, the ASI standard has since lost
its support. Xyratex, Intel, IDT, and Vitesse stopped development of ASI
programs. StarGen, the sole remaining champion for ASI, was forced to
withdraw its ASI switch due to a lack of funding. We do not expect ASI to
be relevant for future backplane designs.

The low cost of Ethernet makes it an attractive option as a backplane
switch for communication and computing applications. Gigabit Ethernet
is a popular choice for systems with less than 25Gbps of bandwidth, and
10G Ethernet supports backplanes with bandwidth of 200Gbps or more.
Ethernet, however, has technical limitations that prevent its broad
deployment as a fabric. Several industry groups are looking to address
these limitations and improve Ethernet for backplane switching.

Fujitsu was the early market leader with a 10G Ethernet switch chip. In
2006, Broadcom leap-frogged Fujitsu by offering a 20-port 10GbE switch.
Fulcrum’s 24-port Ethernet switch is the largest-capacity Ethernet switch.
Additionally, Fulcrum has developed innovative techniques for offering
terabits of bandwidth in a nonblocking configuration. With several
design wins under its belt, Fulcrum is leading the way for Ethernet
deployment in computing and communication applications.
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