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An In-Depth Look at High-Speed Interconnects

Interconnect technology, the nervous system for any computing, networking, and consumer
device, transfers control messages and data within the system and ensures there are no choke
points. Increasing bandwidth and the unique requirements of data centers, networking,
computing, storage, and HDTV are driving a host of interconnect technologies. With these diverse
requirements and competing stakeholders, interconnects are likely to be specialized for the target
applications. At the same time, several of these interconnects will lose out or become niche
solutions.

The report examines the leading high-speed interconnect technologies—including PCI Express,
RapidlO, and HDMI—and provides an unbiased analysis of their strengths, future potential, and
projected market position. In addition, within each interconnect, we examine the key vendors
offering silicon products as well as the intellectual property to enable silicon. Within each
interconnect we analyze market leaders and their products as well as identify technology leaders.
We provide market forecast and share our picks for future winners in each interconnect segment.

The report covers transmitter, receiver, and switch products for HDMI, which has become the
dominant interconnect on HDTVs. The report also covers products for DisplayPort, as well as
bridge and switch products for PCI Express and RapidlO.

We look at the standards for these interconnects as well emerging standard such as USB 3.0 and
100Gbps Ethernet. Some of these changes will introduce a disconnect and could present
opportunities for new leaders to emerge in the affected interconnects. These changes include
DisplayPort, MR-10V, PCI Express Gen2 and adoption of blade servers.

Evaluating and Comparing Competing Technologies

Like its predecessor, PCle is moving beyond PCs into embedded and communications systems.
Compared to PCI, PCle offers greater scalability, robustness, and even broader applicability.
RapidlO is championed by Freescale and Texas Instruments, which offer native RapidlO ports on
their processor and DSPs, respectively. HyperTransport (HT), another alternative, is riding the
success of AMD’s PC platform—creating opportunities for native HT peripherals. Each of these
interconnects is backed by high-volume platforms—setting the stage for a positioning struggle.
We evaluate each of these interconnects and project their relative acceptance.

Video is a driving application for consumer appliances, PCs, and networking. For video panels,
HDMI has established a large installed base and can be found on most HDTV. The PC industry
determined that its needs are best met with a new video/audio interconnect. Consequently, PC
market leaders develop DisplayPort as the Interconnect between computer main-board and the
monitor

We look at these competing options for video interconnects and project the evolution of this
landscape. The report also examines the leading vendors and their products for each of these
interconnects and provides an objective assessment of the vendors that are shipping production-
qualified devices as well as projecting the future winners.
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Get the Facts Quickly

"A Guide to High-Speed Interconnects" provides an in-depth look at the standards, products and
vendors in this market. This new edition, packed with over 150 pages of valuable information,
brings you up-to-date on the latest developments in this important market and gives you the
analysis you need to help choose a supplier or partner in this field.

The report begins with tutorials on the key technologies implemented by these products,
background on the networking market, and a discussion of the latest technology and market
trends. Following these introductory chapters, the report delivers thorough coverage of all
announced products in this area. For each of these vendors, the report examines the
performance, feature set, and architecture of each product, highlighting its strengths and
weaknesses in a consistent, easy-to-compare fashion. The report provides our own comparisons
of these products and conclusions about which will fare best.

Make Informed Decisions

Senior analysts Jag Bolaria and Bob Wheeler draw on their broad experience in analyzing
microprocessor technology to explain the microarchitecture and system interfaces of each device
and how it will affect application performance. As the leading vendor of technology analysis for
networking silicon, The Linley Group has the expertise to deliver the technical and strategic
information you need to make informed business decisions.

Whether you are looking for the most effective solution for your application, a vendor to partner
with, or a rising company to invest in, this report will cut your research time and save you money.
Get the inside scoop on this market segment. Order “A Guide to High-Speed Interconnects ”
today.

This report is written for:

* Engineers who are designing networking equipment and need to select a high-speed serial

device.

» Marketing and engineering staff at companies that sell networking chips that incorporate or
connect to high-speed serial devices.

» Technology professionals who wish an introduction to high-speed interconnect technology.

* Financial analysts who desire a detailed analysis and comparison of serdes companies and
their chances of success.

* Press and public relations professionals who need to get up to speed on this technology.

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 to High-Speed Interconnects." This PDF

contains the complete table of contents, list of figures, list of tables, author biographies,
and information about the publisher. The full report may be purchased from The Linley

Group.
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* Helping an established semiconductor vendor with messaging and
positioning for an upcoming product launch

* Assisting an equipment vendor to select key components that are most
appropriate for its application

* Providing valuable insights and technical due diligence to an invest-
ment group evaluating whether to invest in a semiconductor company

Our analysts start with a deep understanding of the key technologies in
these markets, ignoring the hype and finding the features that make a dif-
ference. But we also understand that market success is based on business
strategy as much as on technical excellence, and our recommendations
are always steeped in the realities of the marketplace. We understand the
dynamics of startups and established corporations alike and can shape
our message to apply to the client’s situation.

Seminars

The Linley Group presents focused seminars that analyze products and
design strategies in a particular technology segment, providing informa-
tion that engineers can immediately use to improve their designs. These
one-day events feature in-depth technical presentations from our own
analysts as well as leading technologists from the industry. Hundreds of
people have already attended.

Please check our web site for a list of upcoming seminar dates, topics, and
locations. The web site also offers the proceedings (slides) from past
seminars free of charge.

For More Information

Subscribe to Linley Wire, our free email newsletter, and get our analysis of
recent semiconductor news and events in networking and communica-
tions. To subscribe, visit our web site, www.linleygroup.com; there you
will find more information on The Linley Group, its products, and its
services. You can also contact us directly, as shown below.

The Linley Group
355 Chesley Avenue
Mountain View, California 94040

1-800-413-2881 or 408-281-1947
fax: 650-745-1490

email: cs@linleygroup.com
www.linleygroup.com
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Preface

What This Report Covers

This report covers high-speed interconnects used in computing, net-
working, storage, embedded, and display applications. The report covers
standard chip products, FPGA devices, and intellectual property (IP) for
interconnects. We focus on products for which serdes and interconnects
are the primary function. Furthermore, we focus on interconnects that
transfer data at 2.5Gbps or greater.

For PCI Express, the report focuses on bridge and switch chips. For
RapidIO, it covers switching products, and for display interfaces, it cov-
ers receivers, transmitters, and switch chips. For the display interface, the
report covers HDMI and DisplayPort.

Who Should Read This Report

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

* Engineers who are designing networking equipment and need to select
a high-speed serial device

* Marketing and engineering staff at companies that sell networking
chips that incorporate or connect to high-speed serial devices

* Technology professionals who wish an introduction to high-speed
interconnect technology

* Financial analysts who desire a detailed analysis and comparison of
serdes companies and their chances of success

* Press and public-relations professionals who need to get up to speed on
this technology

As described below, the report is structured to allow different readers to
skip certain sections, as needed. For example, experienced networking
engineers may wish to focus on the vendor and comparison chapters;
financial analysts may instead focus on the tutorial, introduction, com-
parisons, and conclusions chapters.
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Organization of the Report

Chapter 1 provides background information on system-level design for
high-speed interconnects. It also provides a tutorial on the terminology
used in the design of high-speed silicon. In this limited space, we cannot
provide an in-depth tutorial; please refer to the appendix for additional
sources of tutorial information.

Chapter 2 provides an overview of the standards for PCI Express,
RapidIO, HyperTransport, HDMI, and DisplayPort. Chapter 3 and 4 pro-
vide background on high-speed interconnect applications and the inter-
connect products, respectively. Readers who are familiar with network-
ing-equipment and high-speed design may wish to skim or skip these
chapters. They can also be used as a handy reference should an unfamil-
iar term or concept arise in later reading.

Chapter 5 provides a look at current technology and market trends as
well as market size and vendor share for PCI Express and RapidlO
products.

Chapters 6-10 cover the leading vendors offering high-speed interconnect
products. These products include PCI Express bridges and switches,
RapidIO switches, DisplayPort receivers, and HDMI receivers and
switches. Each chapter provides background on the company, a
description of the various products that they offer, and an analysis of the
products and the company’s prospects. Vendors covered in this depth are
IDT, Pericom, PLX, Texas Instruments, and Tundra.

Chapter 11 covers additional chip vendors in these areas that have fewer
products or a smaller market share than the leaders. Chapters 12 and 13
cover the leading vendors of IP and FPGAs for interconnect technology,
respectively. The FPGA coverage is limited to devices that integrate
serdes cores.

Chapter 14 compares bridge and switch products from selected vendors.
It then compares display interface products from the leading suppliers.
These include HDMI and DisplayPort receivers.

Chapter 15 concludes the report with a summary analysis of the high-
speed interconnect market, looking at the various opportunities for inter-
connects and our outlook for the leading vendors.
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Executive Summary

This report covers some of the leading interconnects in the industry,
including PCI Express (PCle), RapidlO, HyperTransport, HDMI, and
DisplayPort. With the exception of PCle, each of these interconnects is
optimized for a specific set of applications. HyperTransport offers per-
formance and low latency for high-performance computing (HPC) appli-
cations. HyperTransport is used as the front-side bus in AMD’s proces-
sors. RapidIO enables peer-to-peer communications and can provide a
fabric for distributed computing. RapidIO is integrated in PowerPC pro-
cessors from Freescale, AMCC, and RMI as well as DSPs from TI and
Freescale. HDMI and DisplayPort interconnects are targeted specifically
for display interfaces.

PCI Express is used in PC platforms from Intel and AMD. It is also used
as a general-purpose I/O interface for HyperTransport platforms, for
RapidIO platforms, and with the display interfaces. Consequently, PCle
ships in more platforms and in greater volume than any of the other
interconnects covered in this report. For PCle, we focus on bridge chips
and switch chips. We forecast the size of this market and market share for
each supplier. PLX, the leading vendor, was one of the first vendors to
offer PCle bridges and switches. In 2008, the company has a broad port-
folio of PCle switch chips, targeting data path and control plane applica-
tions. The company also offers several unique features in its product line.

Other vendors for PCle switch chips include IDT and Pericom. Like PLX,
IDT offers a broad product line and has won many designs. It was the
first company to offer a PCle v2.0 switch. Pericom uses its signal-
conditioning heritage to offer robust bridges and switches in addition to
signal-conditioning devices for PCle. Tundra also plays in this market
with PCle bridge chips.

Tundra is the leading vendor of general-purpose RapidIO switch chips.
In 2007, Tundra focused on integration that would enable RapidIO sys-
tem designers to reduce system cost. With its interoperability lab and IP
cores, Tundra has taken a leading role in advancing RapidlO. IDT also
targets RapidlO applications but offers value-added switch chips. These
chips offload processing functions to help reduce system cost. In addition
to these switch chips, IDT provides bridge chips for RapidIO in wireless
applications.
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This report also covers HDMI and DisplayPort interconnects, which are
used with display panels. With more than 200 million devices shipped in
2007, HDMI is the dominant display interface. It is deployed on a wide
range of consumer equipment, including HDTVs, DVD players, game
consoles, camcorders, desktop PCs, and notebook computers. DisplayPort
is positioned to replace VGA and DVI as the external display interface
and replace FPD-Link as the motherboard-to-display interface in note-
books. Future versions of DisplayPort promise to enable networked pan-
els and greater scalability. Although we expect HDMI to remain the
leading display interface, DisplayPort will carve out a position in com-
puting platforms, particularly for internal connections.

This report covers receivers, transmitters, and switches for HDMI and
DisplayPort. An HDMI founder, Silicon Image was the first vendor to
offer HDMI receivers and has the leading market share. Other HDMI
receiver and switch competitors include Analogix, Analog Devices, NXP,
Parade Technology, Pericom, Redmere, ST Microelectronics, and Texas
Instruments. Out of this group, ST and Redmere are the first vendors to
offer 1080p resolution with 16 bits per color —the leading color depth.

For DisplayPort, ST (formerly Genesis) was the first vendor to offer
receivers and transmitters. The company continues to have a leading set
of products. In 2008, it faces greater competition as IDT enters the market
along with Analogix and Parade. With Intel and AMD offering system-
logic chip sets that support DisplayPort, systems that use this interface
should ship before the end of 2008.

In addition to direct competition, interconnect suppliers face indirect
competition from ASICs and FPGA. Each interconnect has several ven-
dors that provide IP for OEMs to develop in-house ASICs, for FPGA
customers, and for merchant silicon vendors. The leading IP vendors for
interconnect technology include ARM, Gennum, MIPS, PLDA, Synopsys,
and TranSwitch. TranSwitch plans to offer IP for the highest-performance
HDMI receivers.

The leading FPGA vendors offer either hard cores or soft IP for the inter-
connects covered in this report. Xilinx is the first vendor to offer serdes
faster than 6Gbps on 65nm process technology. Lattice offers more cores
in hard IP and integrates more 3.125Gbops serdes than any of its com-
petitors. Altera is working on leading-edge serdes and density for its
Stratix family of FPGAs. Between these three FPGA vendors, OEMs
should be able to find an FPGA solution to meet their system interconnect
needs.
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