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Connecting Mobile Devices

The evolution of mobile devices is accelerating the demand for advanced features such as Bluetooth, Wi-
Fi, GPS, and FM radio. The growing popularity of smartphones is spurring the growth in Wi-Fi, which also
serves as the basis for the new Bluetooth 3.0 standard. The attach rates of GPS and FM are increasing
as the cost of these functions falls and service providers emphasize new location-based services. GPS is
also found in increasingly popular automotive navigation systems and personal navigation devices
(PNDs). NFC represents the next frontier in mobile connectivity.

Mobile-device designers are faced with a wide array of choices when adding these features to their
designs. The simplest but most expensive solution has been to add a separate chip for each desired
function. But chips that integrate both Bluetooth and FM are now quite popular, and the newest chips also
incorporate GPS or Wi-Fi or even both. Some cellular baseband processors integrate connectivity
functions as well; an approach that has been very popular for GPS.

Decipher the Market

"A Guide to Mobile Connectivity Chips" looks at these various approaches, analyzing the products that
support them and the leading vendors of these technologies. The report provides in-depth coverage of
chips and technologies from Atheros, Broadcom, CSR, Marvell, Qualcomm, ST-Ericsson, and Texas
Instruments. It also covers vendors with a more limited presence in mobile connectivity: CellGuide,
HelloSoft, Infineon, Intel, MediaTek, Nanoradio, Redpine, Silicon Labs, Skytraq, and Telechips.

Rapid advances in mobile connectivity have resulted in an abundance of standards and terminology. For
those less familiar with this market, the report provides an overview of Bluetooth, FM, GPS, Wi-Fi, and
NFC fundamentals, with special emphasis on emerging versions such as 802.11n and Bluetooth LE. It
also discusses the design of connectivity chips, including their radio subsystems, and future trends.

In addition, the report provides a quantitative overview of the market for the various types of mobile
connectivity chips, including market share by vendor and forecasts of unit shipments, revenue, and attach
rate. Our market data relies on a sophisticated model that combines both system and chip shipments,
segregating both standalone and combo chips by the connectivity function(s) that they implement. This
chapter also discusses technology trends and how they will affect connectivity-chip design.
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Make Informed Decisions

Analysts Jag Bolaria and Michael Stanford combine their experience in wireless, VolP technology, and
processor markets to deliver the strategic insight you need to understand this market. As the leading
vendor of technology analysis for communications silicon, The Linley Group has the expertise to deliver a
comprehensive look at the emerging connectivity market.

This report complements our other mobile reports, which cover cellular baseband processors and mobile
application processors. The Linley Group's unique technology analysis helps you zero in on the right
connectivity chips for smartphones and other handheld devices. Whether you are looking for an
innovative design solution, a vendor to partner with, or a rising company to invest in, this report will cut
your research time and save you money. Accelerate your learning. Order "A Guide to Mobile Connectivity
Chips" today.

This report is written for:

* Engineers who are designing handheld devices and need to select a connectivity chip

* Marketing and engineering staff at companies that sell mobile connectivity chips or other chips for
handheld devices

e Technology professionals who wish an introduction to mobile connectivity markets and
technologies

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

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

What This Report Covers

This report covers Bluetooth, FM, GPS, and Wi-Fi chips that are designed
for mobile applications. It covers both standalone chips and chips that
combine multiple connectivity functions; these latter devices are known
as combo chips. Although the primary application for mobile connec-
tivity chips is in wireless handsets (cell phones), these chips are also used
in portable game systems (e.g., Nintendo DS), media players, navigation
devices, and other handheld devices.

This report does not cover connectivity chips designed for PCs, laptop
computers, console video games, or wireless access points, as these chips
typically use too much power for mobile devices. It does not cover Blue-
tooth chips for headsets, keyboards, mice, and other client applications.
We omit some vendors of standalone chips that do not target handheld
devices (e.g., GPS vendors that target only automotive applications).

Who Should Read This Report

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

* Engineers who are designing handheld devices and need to select a
connectivity chip

* Marketing and engineering staff at companies that sell mobile connec-
tivity chips or other chips for handheld devices

* Technology professionals who wish an introduction to mobile connec-
tivity markets and technologies

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

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

As described below, the report is structured to allow different readers to
skip certain sections as needed. For example, experienced design engi-
neers may wish to focus on Chapters 5 through 14; financial analysts may
instead focus on Chapters 1, 2, 5, 14, and 15.
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Organization of the Report

Chapter 1 is an overview of the target markets for mobile connectivity
chips, including handsets, smartphones, navigation systems, and similar
devices. The next three chapters provide background information and
terminology relating to Bluetooth, FM, GPS, and Wi-Fi, including stan-
dard protocols, radio design, and chip design.

Chapter 5 provides a quantitative overview of the market for the various
types of mobile connectivity chips, including market share by vendor and
forecasts of unit shipments, revenue, and attach rates. Our market data
relies on a sophisticated model that combines both system and chip ship-
ments, segregating both standalone and combo chips by the connectivity
functions that they implement. This chapter also discusses technology
trends and how they will affect connectivity-chip design.

Chapters 6 through 12 provide a detailed look at the leading vendors of
mobile connectivity chips and their current products. The companies cov-
ered are Atheros, Broadcom, CSR, Marvell, Qualcomm, ST-Ericsson, and
Texas Instruments. For each vendor, the report provides a company
overview, product description, design details, future products,
announced customers, and overall conclusions.

Chapter 13 covers vendors with a more limited presence in mobile con-
nectivity: CellGuide, HelloSoft, Infineon, Intel, MediaTek, Nanoradio,
Redpine, Silicon Labs, Skytraq, and Telechips. This chapter provides an
overview of each company and its products, along with analysis of how
they fit into the market.

Chapters 14 and 15 conclude the report with a detailed comparison of the
products and vendors discussed in the previous chapters. Chapter 14
provides technical specifications and comparisons for both standalone
connectivity chips and combo chips. Chapter 15 provides a forward-
looking view of the market, summarizing the outlook for each vendor
and providing our thoughts on long-term market directions.

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

Mobile connectivity encompasses several technologies, including Blue-
tooth, FM, GPS, and Wi-Fi as well as future technologies such as NFC and
mobile TV. Mobile-connectivity components are used in many applica-
tions, including navigation devices, handheld game players, personal
media players, and medical equipment. Handsets, however, provide the
largest market for mobile connectivity. Because not all applications need
each of these connectivity technologies, the specific products range from
standalone (single connectivity technology) devices to a host of combo
products that provide two or more connectivity technologies in a single
chip. We estimate that total revenue from mobile connectivity chips
exceeded $2.5 billion in 2009 and will grow 43% by 2014.

The handset market is large, but connectivity requirements vary by the
type of handset. Ultra-low-cost phones have the budget for only an FM
receiver, whereas basic phones include Bluetooth and may have either
FM or GPS. Feature phones combine all three of these technologies, and
smartphones usually add Wi-Fi to the mix. To meet these varied require-
ments, a chip vendor must offer a full range of technologies in standalone
and combo products. These products must be constantly updated as new
standards such as Bluetooth LE and Wi-Fi Direct emerge.

Mobile-connectivity suppliers fall into two categories: connectivity-only
and complete handset solutions. The latter group supplies cellular base-
band and application processors along with a complete set of connectivity
chips. These suppliers include Qualcomm, ST-Ericsson, MediaTek, Broad-
com, and Marvell. The connectivity-only category includes a few large
companies that offer a broad range of connectivity functions: CSR, Texas
Instruments (TI), and Atheros. This category also includes startups with a
single connectivity product, such as HelloSoft, Nanoradio, and Redpine
for Wi-Fi as well as Skytraq and CellGuide for GPS.

In all, more than 16 vendors are fielding mobile connectivity products.
Although the connectivity market is large, it is not big enough to support
all of these vendors. Future consolidation is certain —some vendors will
merge, some startups will get acquired. We expect many of the smaller
vendors will decide to look beyond the handset market.

Broadcom is the number-one supplier of connectivity chips today. It was
early to market with combo products and won the high-volume Apple
sockets. Although Broadcom does not offer industry-leading technology
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in any one area, its technology is strong across the board, making it an
excellent choice for OEMs seeking a single connectivity supplier.

In 2009, CSR fell to second place in connectivity shipments as the com-
pany lost design wins owing to shortcomings in its Bluetooth chips. CSR
has addressed these problems in its newer chips, but the company re-
mains weak in Wi-Fi, and its software-based GPS technology comes up
short for navigation applications. Last year, the company acquired GPS
leader Sirf to solve the latter problem, but integrating the Sirf GPS into its
combo chips will take time.

Texas Instruments, which also sells the popular OMAP application pro-
cessors, was the first vendor to deploy a Bluetooth+FM+GPS combo chip,
In early 2010, TI sampled the industry’s first four-function combo, giving
it an edge for future smartphone wins. We remain concerned, however,
about the quality of TI's GPS technology. The company is a major
connectivity supplier to smartphone leaders Nokia, RIM, and HTC.

The biggest threat to the three top vendors is Qualcomm, which is the
leading vendor of cellular processors. The company recently announced
its first mobile Wi-Fi chip as well as a plan to integrate Bluetooth, FM,
and GPS into its cellular chip sets. We expect many of Qualcomm’s cel-
lular customers to adopt these solutions, displacing connectivity chips
from Broadcom, TI, and others. Two other leading cellular-processor
vendors, MediaTek and ST-Ericsson, have recently strengthened their
connectivity offerings in hopes of keeping these functions in house.

Other connectivity vendors are using best-in-class technology to establish
a market position. Atheros offers leading receive sensitivity using its
AR6003 Wi-Fi chip, and Infineon’s Xposys has the smallest solution and
best sensitivity for GPS. Marvell stumbled with its initial combo chips but
has recently deployed a family of impressive new products under the
Avastar brand. These vendors, however, will find it challenging to gain
share in the competitive handset market.

Because of the rapid growth in shipments of Bluetooth+FM combo chips,
shipments into handsets of both standalone Bluetooth and standalone FM
chips declined last year. As GPS combo chips ramp, we expect standalone
GPS shipments to peak in 2011. Ultimately, the integration of connectivity
into the cellular chip set will slow the growth in combo chips. The stand-
alone Wi-Fi market, however, will grow to $900 million in 2013, because
this technology is the hardest to integrate.

In this report, we profile each of the companies selling mobile connec-
tivity and provide in-depth analysis of their connectivity products. We
detail the differentiators of each product and determine the best product
choices for each application. The report includes complete 2009 market
share for each type of connectivity chip and forecasts of attach rates,
shipments, and revenue through 2014.

© 2010 The Linley Group, Inc. DO NOT COPY





