
FORWARD CONCEPTS® Electronics Market Research
1575 W. University Dr. Suite 111 • Tempe, AZ 85281 • U.S.A.
Tel: 480-968-3759 Fax: 480-968-7145 E-mail: info@fwdconcepts.com

www.forwardconcepts.com

TABLE OF CONTENTS

CELLULAR HANDSET & CHIP MARKETS '09
An In-Depth Analysis of Cellphones & Chips

Author:

Carter L. Horney

Editor & Contributor:

Will Strauss

Report No. 9030
July, 2009



About the Author

Carter L. Horney, a recognized authority on microprocessor and DSP implementation in
telecommunications, is the author of this report. Mr. Horney is an independent consultant
and Forward Concepts Associate specializing in semiconductor product strategy and
market planning. He was formerly Division Planner for Rockwell International’s Digital
Communications Division and earlier Strategic Marketing manager for Rockwell’s
Semiconductor Products Division. Mr. Horney was responsible for the product planning,
which led Rockwell (now Conexant Systems) to dominate the worldwide FAX and high-
speed modem chip market. He was appointed a Rockwell Engineering Fellow and
received many commendations for outstanding achievement in Computer Architecture,
Engineering, Technical Marketing, Product Planning and Customer Relations. Mr. Horney
has a B.S. in Mathematics and Physics and an M.S. in Mathematics from Western Illinois
University.

About the Editor

Will Strauss, President of Forward Concepts, is the editor and significant contributor for
this report. Mr. Strauss is internationally recognized as the leading authority on markets
driven by digital signal processing (DSP), and wireless is the largest DSP market.

Copyright © 2009 by Carter L. Horney for the exclusive use of Forward Concepts
Company. All rights, including that of translation into other languages are specifically
reserved. No part of the this publication may be reproduced in any form, stored in a
retrieval systems or transmitted by any method or means, electrically, mechanically,
photographic or otherwise, without the express permission of Carter L. Horney, (d\b\a
Teletronix) P.O Box 487 San Clemente, California 92674. (Tel 949-492-8885: Fax: 949-
361-8885). Personal E-mail: chorney@cox.net

FORWARD CONCEPTS and the stylized FC Logo are registered trademarks of
Forward Concepts Co. ® Reg. U.S. Patent & Trademark Office.



TABLE OF CONTENTS

Forward Concepts Page i

I. EXECUTIVE SUMMARY................................................................ .........................1

A. Overview ............................................................................................................1
1. Cellphone Evolution....................................................................................................5
2. Subscriber & Handset Supplier Growth.......................................................................8
3. Handset and Subscriber Supplier Growth by Air technology......................................11
4. Chip Market Trends ..................................................................................................14

II. CELLULAR HANDSET MARKET.........................................................................17

A. Overview ..........................................................................................................17

B. Handset Shipment Summary by Type & Region: '08 ....................................18

C. HANDSET MARKET SHARES BY TECHNOLOGY..........................................19
1. WCDMA Handset Market Share Leaders ..................................................................19
2. HSDPA Handset Market Share Leaders ...................................................................21
3. TD-SCDMA/GPRS Handset Trend............................................................................23
4. CDMA Handset Market Leaders ...............................................................................24
5. 2G GSM, GPRS and EDGE Market Leaders.............................................................27
6. PHS Handset Market Leaders ..................................................................................31

A. Handset Supplier Shares by Global Region: '08............................................34

B. Top-Tier Handset Market Suppliers................................................................37
1. Nokia........................................................................................................................37
2. Samsung Electronics ................................................................................................38
3. LG Electronics ..........................................................................................................40
4. Motorola ...................................................................................................................42
5. Sony Ericsson ..........................................................................................................42
6. ZTE ..........................................................................................................................43
7. Huawei .....................................................................................................................45
8. Research in Motion (Smartphones)..........................................................................46
9. Kyocera Communications, Inc...................................................................................47
10. Pantech................................................................................................................48
11. Apple....................................................................................................................48
12. TCL Communications Holdings.............................................................................49
13. Sharp ...................................................................................................................50
14. Panasonic Mobile Communications ......................................................................51
15. Haier Mobile.........................................................................................................52
16. CEC Telecom (Cosun, Xing and Philips brands) ...................................................53
17. HTC (Dopod, iMate, Smartphones).......................................................................54
18. Rose Telecom ......................................................................................................55
19. Lenovo Mobile Communications Technology Ltd. .................................................56
20. Fujitsu ..................................................................................................................57
21. NEC .....................................................................................................................57

C. Second-Tier Handset Suppliers......................................................................59
1. UTStarcom-Audiovox ................................................................................................59
2. Inventec Appliance (OKWAP) ...................................................................................60
3. Desay Telecommunications ......................................................................................60
4. Changhong Electric Co. ............................................................................................61
5. Ningbo Bird ..............................................................................................................62
6. Casio-Hitachi ............................................................................................................62
7. Toshiba. ...................................................................................................................62
8. Tianyu (K-Touch)......................................................................................................63



TABLE OF CONTENTS

Forward Concepts Page ii

9. Konka Mobile............................................................................................................64
10. BenQ....................................................................................................................64
11. Meridian Mobile....................................................................................................65
12. Ubiquam Co. Ltd. .................................................................................................66
13. Spice Mobiles Ltd. ................................................................................................66
14. Gionee .................................................................................................................67
15. GPlus Telecom.....................................................................................................68
16. Amoi Mobile .........................................................................................................68
17. Hisense................................................................................................................69
18. Telsda Mobile Communications ............................................................................69
19. China Wireless Technologies- Yulong (Coolpad) ..................................................69
20. SED Group...........................................................................................................71

D. Pure-Play Smartphone Market Shares................................ ...........................71

E. Other Microsoft O/S Smartphone Supplier Profiles ......................................74
1. Hewlett Packard .......................................................................................................74
2. Acer (E-Ten).............................................................................................................75
3. Dopod ......................................................................................................................76
4. Gigabyte Communications........................................................................................76
5. MiTAC MIO ..............................................................................................................77

F. Japan PHS Handset Market Summary ................................ ...........................77

G. PHS & PDC Handset Suppliers .......................................................................78
1. UTStarcom (PHS).....................................................................................................79
2. Inventec Appliance (OKWAP brand) .........................................................................79
3. Sharp .......................................................................................................................79
4. Kyocera ....................................................................................................................80
5. Asumo (KES)............................................................................................................80
6. Japan Radio Corporation (JRC)................................................................................80
7. NetIndex...................................................................................................................80
8. Toshiba ....................................................................................................................80

H. Vendor CDMA Handset Shipments by Region: '08........................................81

I. Vendor GSM/GPRS/EDGE Handset Shipments by Region: '08 ....................83

J. Vendor WCDMA/HSPA Shipments by Region: '08 ........................................85

K. Subscriber Forecasts by Region and Technology ........................................87

L. Handset Revenue Forecast by Cellular Technology .....................................91

III. Long Term Evolution (LTE).................................................................................99

A. Overview ..........................................................................................................99

B. Enhanced HSPA+ Operator Deployments ...................................................100

C. Earliest LTE Operators................................ ..................................................101

D. LTE Frequency Bands................................ ...................................................102

E. HSPA+/LTE Baseband/RF Forecast .............................................................106

F. LTE RF Chip Suppliers................................ ..................................................106
1. Infineon Technologies AG (LTE RF with 3G support).........................................106
2. ST-Ericsson (LTE RF in the works).........................................................................107
3. Renesas (LTE Software Reconfigurable Radio) ...................................................... 107



TABLE OF CONTENTS

Forward Concepts Page iii

G. LTE Chip Supplier Profiles............................................................................108
1. Altair...................................................................................................................... 109
2. Freescale (LTE Infrastructure) ............................................................................ 110
3. Comsys Communications ....................................................................................111
4. Datang Telecom Technology (TD-LTE) ................................................................ 111
5. Hisilicon Technologies (WiMAX, TD-LTE) ...............................................................111
6. Icera Semiconductor (HSPA, LTE) .......................................................................112
7. LGE........................................................................................................................113
8. NEC (Base stations and Terminals) .......................................................................113
9. Sequans (WMAX, LTE)........................................................................................... 113
10. ST-Ericsson (LTE Baseband) .............................................................................114
11. T3G Technology (ST-Ericsson subsidiary) .......................................................... 114
12. Qualcomm (LTE Baseband platform).................................................................. 115
13. mimoON GmbH (LTE PHY Software) ................................................................. 115
14. Fujitsu, NEC & Panasonic ..................................................................................115

IV. MOBILE HANDSET CHIP MARKET SUMMARY............................................117

V. BASEBAND PROCESSORS ..............................................................................121

A. 3G Baseband Supplier Positioning ..............................................................121

B. Overall Baseband Market Shares .................................................................123

C. GSM/GPRS Baseband Market & Vendor Shares..........................................125

D. Ultra Low Cost Baseband Market & Vendor Shares....................................126

E. EDGE Baseband Market & Vendor Shares...................................................127

F. WCDMA Baseband Market & Vendor Shares...............................................128

G. CDMA Baseband Market & Vendor Shares ..................................................129

H. PHS, PDC, & iDEN & Vendor Shares ...........................................................130

I. Digital Baseband Forecast by Air Type................................ ........................132

J. DBB Com-Processor Forecast by Air Type .................................................133

K. Ultra-Low-Cost Chip Forecast by Air Type ..................................................134

L. Stand-alone DBB Processor Forecast by Air Type .....................................135

M. PHS Chipset Supplier Profiles ......................................................................137
1. Atheros Communications........................................................................................137
2. Comlent (PHS RF Xceiver and PA).........................................................................137
3. GCT Semiconductor (CMOS PHS Xceivers) ........................................................... 138
4. OKI (W-OAM Enhanced PHS Baseband) ................................................................ 138
5. Sunplus Technology (PHS Baseband) ....................................................................139
6. Terax Communications (PHS Baseband) ................................................................ 139

N. TD-SCDMA Baseband Supplier Profiles................................ .......................139
1. Chongyou Information Technology (Baseband).......................................................140
2. Comlent (Transceiver) ............................................................................................140
3. Maxim (Transceiver) ...............................................................................................141
4. MediaTek (Baseband & RF)....................................................................................141
5. Spreadtrum Communications (Baseband & RF) ...................................................... 142
6. T3G Technology (Baseband) ..................................................................................142

O. CDMA2000 Baseband Supplier Profiles................................ .......................143



TABLE OF CONTENTS

Forward Concepts Page iv

1. VIA Telecom........................................................................................................... 143
2. Qualcomm (CDMA2000 1x Chip Set)...................................................................... 144
3. Qualcomm (CDMA2000 EV-DO Rev. A) ................................................................. 144
4. Qualcomm (CDMA2000 EV-DO Rev.B) .................................................................. 144

P. GSM, GPRS & EDGE Baseband Supplier Profiles......................................145
1. Broadcom (EDGE Transceiver & Baseband Chips)................................................. 147
2. Broadcom (Monolithic EDGE BB/RF Transceiver)...................................................147
3. Infineon (EDGE Class 12 Baseband/Audio-PMU) ...................................................148
4. Infineon (Class 10 EDGE BB, RF & PMU Platform)................................................. 148
5. Marvell (Tri-band EDGE Baseband)........................................................................149
6. MediaTek (GPRS Baseband, PMU Platform).......................................................... 150
7. MediaTek (Quad EDGE Platforms) ........................................................................151
8. ST-Ericsson/NXP (Quad EDGE Complete Platform) ...............................................151
9. Texas Instruments (2G GPRS Baseband/PMUs) ....................................................152
10. Texas Instruments (OMAP-EDGE Com-Processor ) ........................................... 153

Q. WCDMA, WEDGE, HEDGE Baseband Supplier Profiles..............................154
1. Broadcom (WEDGE & HSDPA Basebands) ............................................................156
2. Icera Semiconductor (EDGE/HSxPA Baseband) .....................................................157
3. Infineon (HEDGE Baseband Chip Set) ....................................................................158
4. MediaTek (WEDGE Platform) ................................................................................159
5. ST-Ericsson/NXP (WCDMA & TD-SCDMA MM Basebands) .................................. 160
6. Qualcomm (HSDPA Complete Chip Set) ................................................................ 160
7. ST-Ericsson (WCDMA Baseband) ..........................................................................162

VI. RADIO TRANSCEIVERS ................................................................................165

A. Overview ........................................................................................................165

B. Radio Technology Band Changes................................................................165

C. Overall RF Transceiver Market Shares................................ .........................166

D. GSM/GPRS Transceiver Market Shares ................................ .......................168

E. EDGE Transceiver Market Shares ................................................................170

F. CDMA Transceiver Market Shares................................................................171

G. WCDMA/UMTS Transceiver Market Shares .................................................172

H. PHS, PDC, TDMA, iDEN Transceiver Market Shares ...................................173

I. Radio Transceiver Forecast ..........................................................................173

J. RF Transceiver Supplier Profiles..................................................................175
1. Airoha (CMOS PHS, GPRS, Wi-Fi Xceivers)........................................................... 176
2. AKM ( Tri-band WCDMA/HSDPA Xceiver) ..............................................................177
3. MediaTek ...............................................................................................................177
4. BitWave (Software defined Transceiver) ................................................................. 178
5. Broadcom (EDGE Xceiver & EDGE ULC) ...............................................................178
6. Comlent (CMOS TD-SCDMA Xceiver) ....................................................................179
7. Freescale (WEDGE/GSM RF Subsystems).............................................................179
8. GCT Semiconductor (CMOS CDMA2000 Xceivers) ................................................182
9. Infineon (CMOS WEDGE and LTE Xceivers) .......................................................... 182
10. Micro Linear (SiGe PHS Xceiver)........................................................................184
11. ST-Ericsson/NXP (UMTS/HSDPA Xceiver) ........................................................184
12. ST-Ericsson/NXP (CMOS EDGE Xceiver) .......................................................... 185
13. Qualcomm (CMOS Diversity WEDGE Xceiver) ...................................................186



TABLE OF CONTENTS

Forward Concepts Page v

14. RDA (CMOS TD-SCDMA, GPRS, & PHS Xceivers)............................................ 186
15. Renesas (SOI BiCMOS GSM/GPRS/EDGE Xceiver)..........................................187
16. Renesas (8-band WEDGE/HSxPA Xceiver)........................................................188
17. RF Micro Devices (EDGE Xceiver/SW-PA Module).............................................188
18. Sequoia (Quad-Band WEDGE CMOS Xceiver)...................................................189
19. Skyworks Solutions (WEDGE & EDGE Xceivers)................................................189
20. Icera (CMOS WEDGE & HEDGE Xceiver).......................................................... 191
21. Sony Semiconductor (WCDMA/UMTS Xceiver) ..................................................191
22. Spreadtrum (7-band CMOS WEDGE, TD-SCDMA Xceiver)................................ 191
23. Texas Instruments (GPRS Xceiver & Analog Baseband).....................................192

VII. ULC INTEGRATED BASEBAND & RF CHIPS ...............................................193

A. Ultra-Low-Cost (ULC) Handsets ...................................................................193

B. ULC Modem Market Size & Vendor Shares ..................................................197

C. ULC Modem Market Forecast........................................................................198

D. Ultra-Low-Cost (BB/RF) Modem Supplier Profiles ......................................200
1. Broadcom (2.5G Multimedia EDGE Modem).......................................................... 203
2. Infineon (2G Single-Chip Modem) ..........................................................................203
3. MediaTek, Inc. (GSM/GPRS Modem) .....................................................................204
4. ST-Ericsson (GSM/GPRS Modem).........................................................................204
5. Qualcomm (CDMA 1x Single-Package Modems) ....................................................205
6. Texas Instruments (GSM/GPRS Single-Chip Modem).............................................208
7. Texas Instruments (Processor, DBB & RF EDGE)`` ...............................................208
8. Atheros (PHS baseband/RF) ..................................................................................209

VIII. COMMUNICATION PROCESSORS................................................................211

A. DBB Communication Processors Overview ................................................211

B. Communications Processor Market Share ..................................................215

C. Communications Processor Forecasts................................ ........................218

D. Communications Processor Supplier Profiles ............................................219
1. Broadcom (Single Chip HEDGE Com-Processor) ...................................................221
2. Broadcom (Single-Die HSPA/EDGE Baseband+RF Processor) ..............................222
3. ST-Ericsson (Two-chip OMAP3430 HSUPA Com-Processor) ................................ 223
4. Freescale (Single Chip EGPRS Platform) ...............................................................224
5. Freescale Semiconductor (Single Chip UMTS Com-Processor) ..............................224
6. Marvell (EGPRS Baseband Communications Processor) ........................................225
7. MediaTek (Single-Chip 2G Communications Processor) .........................................227
8. Texas Instruments (EGPRS Communications Processor) .......................................227
9. Texas Instruments (OMAPV1030 EGPRS Com-- Processor) .................................. 229
10. Marvell (Single-Chip HEDGE Communications Processor) ................................. 230
11. Panasonic (Single-Chip UniPhier HEDGE Com-Processor) ................................ 231
12. NEC Electronics (Single-Chip HSDPA Com-Processor) ...................................... 233
13. NXP/STE (Single-Chip WEDGE Com-processor) ................................................234
14. NXP/STE (TD-SCDMA Application & Baseband Platform) .................................. 235
15. Qualcomm (Multi-chip HEDGE & EV-DO Multimedia Platforms).......................... 235
16. Qualcomm (HD Snapdragon HSPA Com-Processor) ..........................................238
17. Renesas Technology (Single-Chip HEDGE Com-Processor) ..............................239

IX. STAND-ALONE APPLICATION PROCESSORS............................................241

A. Overview ........................................................................................................241



TABLE OF CONTENTS

Forward Concepts Page vi

B. Coprocessors vs. Application Processors ..................................................242

C. Communication Processor Market Impact...................................................245

D. Application Processor Market & Vendor Shares .........................................247

E. Application Processor Forecast ...................................................................249

F. Stand-alone Application Processor Suppliers.............................................251
1. AMD/ATI Technologies (Media-Graphic/ Mobile TV Processor)...............................252
2. Broadcom (VideoCore Graphics Processor)............................................................253
3. Core Logic (Image & Music-Centric Co-Processors) ...............................................255
4. Freescale (i.MX37 Applications Processor) ........................................................... 256
5. Hisilicon Technologies (K3 Application Processor) ..................................................257
6. Marvell (PXA3xx Applications Processor Family) ...................................................258
7. Marvell (Std.-Definition Media Co-Processor).......................................................... 259
8. MtekVision (Image/Graphics Processor) ................................................................. 260
9. Nvidia Corp. (Graphics-Focused Processor with Wi-Fi Baseband) .......................... 261
10. STE/NXP (Multimedia Graphics-Focused Processor)..........................................262
11. Renesas Technology (SH-Mobile Application Processors) .................................. 263
12. Samsung (SC36410 Stacked Memory MCP Application Processor)....................264
13. STE (STnxx Series Application Processor) .........................................................266
14. Texas Instruments (OMAP OMAP2, OMAP3, OMAP4) .......................................268
15. Zoran ................................................................................................................. 271

X. CAMERAS & IMAGE PROCESSORS ................................................................273

A. Overview ........................................................................................................273

B. Camera Phone Models and Supplier Loyalty...............................................276

C. Image Sensor Market & Vendor Shares ................................ .......................278

D. Camera Imaging Market Forecast.................................................................280

E. Camera Image Sensors Supplier Profiles ................................ ....................281
1. Hynix (VGA, 2 - , 3- and 5 MP CIS by 2010............................................................ 282
2. Aptina (VGA, 1.3-, 2-, 3.1-MP w/ Optical Autofocus) ...............................................282
3. OmniVision (VGA, 1.3MP, 2MP, 3.2MP & 5MP) ...................................................... 283
4. MagnaChip (CIS: R.I.P.) .........................................................................................285
5. NEC (12Mpixel w/ full HD video ISP) ...................................................................... 285
6. Pixelplus (VGA CIS) ...............................................................................................286
7. Pixart Imaging (PXI)................................................................................................ 286
8. Samsung (1.4 micron VGA, 1.3M, 2M, 3M, 5M, 8M CIS Modules)........................... 286
9. SETi (VGA and 1.3 MP CIS Chips) .........................................................................288
10. Silicon File (VGA, 1.3, 2, 3.1, and 5MP SOC’s)...................................................289
11. Sony (5.5-, 8.11-, 12-Mp CIS Image Modules) ....................................................290
12. STMicroelectronics (VGA, 1.3, 2, 3, and 5MP coming).......................................291
13. Toshiba Electronic Components (CMOS 2M, 3.2, 5 , 8 Mp )................................ 292

XI. CELLULAR POWER AMPLIFIERS.................................................................295

A. Overview ........................................................................................................295

B. Cellular Power Amplifier Market Share Leaders..........................................296

C. PA Forecast....................................................................................................297

D. PA Supplier Profiles ................................................................ ......................299
1. Anadigics................................................................................................................299
2. Avago Technologies ...............................................................................................301



TABLE OF CONTENTS

Forward Concepts Page vii

3. Axiom Microdevices (GSM/GPRS).........................................................................301
4. Maxim Semiconductor (CDMA, PDC and AMP) .....................................................302
5. Mitsubishi Electronic Devices..................................................................................302
6. Renesas Technology ..............................................................................................303
7. RF Micro Devices ...................................................................................................303
8. RDA Microelectronics .............................................................................................304
9. Skyworks................................................................................................................305
10. TriQuint Semiconductor ...................................................................................... 307

XII. POWER MANAGEMENT UNITS.....................................................................309

A. Overview ........................................................................................................309

B. PMU Market Shares ................................................................ .......................311

C. PMU Company Profiles .................................................................................312
1. MediaTek ...............................................................................................................312
2. Broadcom...............................................................................................................312
3. Dialog Semiconductor.............................................................................................313
4. Freescale ...............................................................................................................314
5. Infineon ..................................................................................................................314
6. Linear Technology.................................................................................................. 315
7. Maxim Integrated Products .....................................................................................315
8. National Semiconductor.......................................................................................... 316
9. Qualcomm ( Cellular Power Management)..............................................................317
10. ST-Ericsson (Cellular Power Management) .......................................................317
11. ST-Ericsson ( Application Processor Power Management) .................................. 317
12. Texas Instruments (Processor PMUs)................................................................. 318

XIII. MOBILE TV .....................................................................................................320

A. Overview ........................................................................................................320

B. MTV Technology Market Shares: 2008................................ ........................322

C. Mobile TV Handset Landscape .....................................................................324

D. Mobile TV Market Forecast ...........................................................................326

E. Mobile TV Regional Forecasts and Status ...................................................327
1. ATSC-M/H Status ...................................................................................................327
2. T-DMB and S-DMB Forecasts (S/T-DMB)...............................................................328
3. DMB-TH & CMMB China Forecasts........................................................................329
4. ISDB-T Japan.........................................................................................................330
5. ISDB-T Brazil and Japan (ISDB-T, SBTVD-T).........................................................332
6. MediaFLO USA ...................................................................................................... 333
7. MediaFLO Japan Prospects....................................................................................334
8. DVB-H Forecast and Status....................................................................................334
9. Taiwan DVB-H........................................................................................................337

F. Mobile TV Chip Suppler Profiles...................................................................337
1. ADI-Integrant Technologies (T-DMB, ISDB-T & DMB-TH Tuner) .............................339
2. AFA Technologies Inc. (DVB-H Demodulators) .......................................................339
3. Broadcom (CMOS DVB-H & DVB-T Monolithic Tuner) ............................................ 340
4. DiBcom (DVB-H Receiver)...................................................................................... 340
5. Frontier Silicon (DVB-H, DMB, DAB-IP Demods) ....................................................341
6. GCT Semiconductor (CMOS T-DMB & S-DMB Receivers) ...................................... 342
7. Infineon Technologies AG (CMOS DVB-H/T receiver).............................................342
8. LG Electronics (ATSC-M/H receiver chip) ...............................................................343



TABLE OF CONTENTS

Forward Concepts Page viii

9. Legend Silicon (DMB-TH TDS-OFDM Demod)........................................................343
10. Maxim (ISDB-T 1- & 3-segment tuners) ..............................................................344
11. MaxLinear (CMOS ISDB-T1/T3 Silicon Tuner) ....................................................344
12. MegaChips (ISDB-T-demodulator)...................................................................... 345
13. Microtune (SiGe DVB-H, ISDB-T, T-DMB, DMB-TH Tuners)...............................345
14. Mirics Semiconductor (SiGe Multimode Silicon Tuner) ........................................346
15. Newport Media (CMOS DVB-H, ISDB-T and CMMB Receivers).......................... 346
16. NXP (BiCMOS DVB-H RF Silicon Tuner) ............................................................348
17. Qualcomm (MediaFLO/ISDB/DVB-H Tuner/Demod) ........................................... 348
18. Sharp (Smallest CMMB Receiver module).......................................................... 349
19. Siano Mobile Silicon (DVB-T/H, T-DMB, ISDB and CMMB)................................. 349
20. Silicon Motion Technology (S/T-DMB RF Silicon tuners).....................................350
21. Telegent Systems (NTSC/PAL/SECAM TV Receiver) .........................................350
22. Telepath (CMMB RF/Demod) ............................................................................ 351
23. Xceive (Multimode RF to baseband Silicon Tuner chip) ...................................... 351
24. Texas Instruments (CMOS DVB-H, ISDB-T Receivers).......................................352

XIV. GPS................................ .................................................................................353

A. Cellphone GPS Market and Vendor Shares .................................................354

B. Cellphone GPS Forecast ...............................................................................355

C. GPS Supplier Profiles................................................................ ....................356
1. Air Semiconductor (One-Chip Device).....................................................................357
2. Atheros/u-Nav (One-Chip Device)........................................................................... 358
3. Broadcom/Global Locate (A-GPS) ..........................................................................358
4. CSR and SiGe ........................................................................................................359
5. Infineon (Global Locate Chip) ................................................................................. 359
6. MediaTek ...............................................................................................................360
7. Qualcomm (Embedded GPS) ................................................................................360
8. SiRF Technology (90 nm SoC) ...............................................................................361
9. SkyTraq..................................................................................................................361
10. STE/NXP (GloNav GNS7560).............................................................................362
11. STMicroelectronics (2-Chip set) ..........................................................................363
12. Texas Instruments (90 nm SoC) .........................................................................363
13. u-Blox................................................................................................................. 364

XV. AM/FM STEREO+ RDS RADIO ......................................................................365

A. Overview ........................................................................................................365

B. FM Market Share Leaders .............................................................................365

C. Cellphone FM Chip Forecast.........................................................................366

D. FM & RDS Company Profiles ........................................................................367
1. Airoha Technologies (RDS & RBDS FM) ................................................................ 368
2. RDA Microelectronics (FM Stereo Receiver) ........................................................... 368
3. ROHM (FM Stereo Receiver) ..................................................................................369
4. Sanyo (AM/FM Radio Receiver)..............................................................................369
5. Silicon Labs (CMOS RDS/RBDS FM Stereo TX/RX & AM/FM RX).......................... 369
6. STE/NXP (RDS FM Stereo & AM) ..........................................................................371
7. Texas Instruments (Bluetooth & RDS FM Xceiver) ..................................................372

XVI. CELLPHONE Wi-Fi................................................................ .........................375

A. Overview ........................................................................................................375

B. FMC & 3GPP VCC Handsets .........................................................................376



TABLE OF CONTENTS

Forward Concepts Page ix

C. Cellular Wi-Fi Market & Vendor Shares................................ ........................377

D. Cellular Wi-Fi Forecast................................ ..................................................377

E. Cellular Wi-Fi Chip Suppler Profiles.............................................................379
1. Atheros Wireless (Wi-Fi, BT & GPS).......................................................................379
2. Broadcom (Wi-Fi/Bluetooth/FM)..............................................................................380
3. CSR (130nm CMOS Wi-Fi/BT/FM)..........................................................................380
4. Marvell (90nm CMOS UMA/IMS Wi-Fi/BT EDS 2.0) ................................................380
5. STE/NXP Semiconductors (UMA Wi-Fi & Bluetooth)...............................................381
6. Qualcomm (802.11n) ..............................................................................................381
7. STMicroelectronics (SIP-based Wi-Fi).....................................................................382
8. Texas Instruments (UMA Wi-Fi/Bluetooth & Stereo FM) ..........................................382

XVII. BLUETOOTH ..................................................................................................384

A. Overview ........................................................................................................384

B. The Standards................................................................................................385
1. Bluetooth 2.0 EDR.................................................................................................. 385
2. Bluetooth 2.1 ..........................................................................................................385
3. Bluetooth 3.0 AMP.................................................................................................. 386
4. Ultra-low-power Bluetooth (Wibree) ........................................................................386
5. WiMedia High-speed Bluetooth...............................................................................387

C. Bluetooth Integration Opportunities ............................................................387

D. Cellphone Bluetooth Market & Vendor Shares ............................................388

E. Cellphone Bluetooth Forecast ......................................................................389

F. Cellphone Bluetooth Supplier Profiles................................ .........................390
1. Broadcom (130nm CMOS Bluetooth 2.0 RDS & FM)...............................................391
2. CSR (130 nm CMOS BT 2.0+FM, BT 2.0 +GPS) ....................................................392
3. GCT Semiconductor ...............................................................................................392
4. Infineon Technologies AG (130 nm CMOS BT 2.0 + EDR) ...................................... 393
5. Marvell (90nm CMOS BT 2.0 EDR & Wi-Fi) ........................................................... 393
6. NXP (CMOS -based Bluetooth 2.0 EDR) ................................................................ 394
7. Qualcomm (130 nm CMOS BT 2.0 EDR Xceiver)....................................................394
8. Staccato (110 nm CMOS BT 3.0 & USB over UWB) ...............................................395
9. STMicroelectronics (CMOS 2.0 EDR & FM Xceiver)................................................396
10. Terax Communications Technologies Inc............................................................ 396
11. Texas Instruments (65nm CMOS 2.0 EDR + FM Xceiver) ...................................397

XVIII. NEAR FIELD COMMUNICATIONS (NFC) ..................................................399

A. Overview ........................................................................................................399

B. GSMA Single Wireless Protocol Standard ...................................................399

C. NFC Forum .....................................................................................................400

D. Early NFC Handsets ................................................................ ......................401

E. NFC Chip Forecast ................................................................ ........................402

F. NFC Chip Supplier Profiles ...........................................................................403
1. Infineon ..................................................................................................................404
2. Inside Contactless .................................................................................................. 404
3. NXP Semiconductor ...............................................................................................405
4. Sony.......................................................................................................................405



TABLE OF CONTENTS

Forward Concepts Page x

5. STMicroelectronics ................................................................................................. 405

XIX. FINGERPRINT SENSORS ..............................................................................409

A. Overview ........................................................................................................409

B. Fingerprint Sensor Technologies.................................................................410

C. Fingerprint Chip Suppliers............................................................................411

D. Fingerprint Sensor Chip Forecast ................................................................412

E. Fingerprint Chip Company Profiles..............................................................413
1. Atmel (Thermo Fingerprint Sensor).........................................................................413
2. Atrua Technologies ( Capacitive Finger Sensor)....................................................414
3. AuthenTec..............................................................................................................415
4. Fujitsu ....................................................................................................................416
5. UPEK .....................................................................................................................416

XX. TOUCHSCREEN CONTROLLERS .................................................................419

A. Overview ........................................................................................................419

B. Touch Screen Sensor Technology Overview ..............................................420
1. Haptics Touchscreens ............................................................................................422
2. Resistive Touchscreens.......................................................................................... 423
3. Capacitive Touchscreens........................................................................................424

C. Touch Controller Market & Vendor Shares ..................................................426

D. Touch Screen Controller Forecast ...............................................................427

E. Touch Screen Topology ................................................................................429

F. Touch Screen Controller Suppliers ..............................................................430
1. Analog Devices ...................................................................................................... 430
2. Asahi Kasei Microsystems (AKM), ..........................................................................431
3. Atmel (Capacitive Touch Controllers), .....................................................................431
4. Broadcom...............................................................................................................433
5. Burr-Brown/Texas Instruments................................................................................433
6. Cypress Semiconductor (Capacitive Array Controllers) ........................................... 433
7. ELAN Microelectronics (Capacitive Multitouch Module & chip) ................................ 435
8. Epson (Resistive Touch Panels with Controller) .....................................................436
9. Maxim ....................................................................................................................436
10. National Semiconductor...................................................................................... 437
11. NXP ...................................................................................................................437
12. Texas Instruments..............................................................................................438

XXI. INERTIAL & FILTER MEMS ...........................................................................439

A. Overview ........................................................................................................439

B. Market Share Leaders ................................ ...................................................440

C. MEMS Accelerometer, Gyro, Microphone & FBAR Forecast ......................441

D. Gyroscopes & Supplier Profiles ...................................................................443
1. Gyro Overview........................................................................................................443
2. Analog Devices (Single-axis Gyro)..........................................................................445
3. Asahi Kasei Microsystems (19.5 mm3 Gyro) ........................................................... 445
4. Epson Toyocom (20.8mm3, Crystal single axis Gyro sensor) .................................. 446
5. Fujitsu (2- axis LN Crystal Gyro) .............................................................................447



TABLE OF CONTENTS

Forward Concepts Page xi

6. InvenSense (24 mm3, 2- axis Gyro) ........................................................................448
7. Murata (64mm3, Single- Axis Piezo Vibrating Gyro)................................................. 448
8. NEC Tokin (150mm3, Piezoelectric Ceramic Gyro)..................................................449
9. Panasonic (Vibration-based Gyros).........................................................................449
10. STMicroelectronics (73.5mm single-axis Gyro)...................................................449

E. Accelerometers and Supplier Profiles ................................ .........................450
1. Accelerometer Overview.........................................................................................450
2. Analog Devices (MEMS Accelerometers)................................................................ 451
3. Bosch Sensortec (Accelerometers).........................................................................452
4. Freescale (Capacitive Accelerometer).....................................................................453
5. Hokuriku Electric Industry (3- axis Accelerometer) ..................................................454
6. Infineon (Accelerometers via Analog Devices) ........................................................454
7. Kionex (Accelerometer) .......................................................................................... 455
8. MEMSIC (2- and 3-Axis Accelerometers) ................................................................ 456
9. Oki Semiconductor (28.7mm3 Piezo-resistive Accelerometer) ................................. 457
10. Murata................................................................................................................458
11. Prolific Technology (Magnetic-based Motion Sensor)..........................................458
12. VTi Technology (Capacitive Accelerometer) .......................................................459
13. STMicroelectronics (Accelerometers and Gyros)................................................. 460

F. MEMS Microphones and Supplier Profiles ..................................................461
1. Microphone Overview.............................................................................................461
2. Akustica MEMS (Microphone)................................................................................. 463
3. Knowles Acoustics (11.5mm2 MEMS Microphones) ................................................465
4. Sonion MEMS A/S, Denmark (3.7 mm3, Silicon Microphones) ................................. 466
5. Analog Devices (MEMS Microphones) ....................................................................466
6. MemsTech, Malaysia (MEMS Microphones) .......................................................... 467
7. Wolfson Microelectronics (22 mm3, silicon Microphones)........................................468
8. GoerTek Acoustics, China (MEMS Microphones)...................................................468
9. Infineon and Hosiden (MEMS Microphones) .......................................................... 468
10. NXP Semiconductor (MEMS Microphones).........................................................469
11. Yamaha (18.7mm3, MEMS Microphones) ........................................................... 469
12. Panasonic (MEMS Microphones).......................................................................469
13. Omron, Germany (14.592mm3,MEMS Microphone) ............................................ 470
14. MEMSensing Microsystems (MEMS Microphones) .............................................470
15. AAC Acoustics Technologies, (MEMS Microphones) .........................................471

XXII. RF MEMS ........................................................................................................473

A. RF MEMS Devices..........................................................................................473

B. RF MEMS (Tunable Capacitors) ...................................................................474
1. WiSpry (RF MEMS Tunable Capacitors) ................................................................. 475
2. RFMD (RF transmit/receive and 3G mode switch)...................................................476
3. Baolab Microsystems (Tunable RF Switches in CMOS) .........................................477
4. Paratek (Tunable RF CMOS Switch).......................................................................477
5. Peregrine Semiconductor (Tunable RF CMOS Switch) ........................................... 478
6. EPCOS (Tunable RF CMOS Switch) ...................................................................... 479

C. FBAR & BAW Filter Company Profiles................................ .........................479
1. Avago Technologies (Multiplexers, FBAR filters) .....................................................480
2. TDK-EPCOS KK (BAW Filters and Duplexers) ........................................................481
3. Skyworks Solutions (Switches, BAW filters, duplexers into FEMs)........................... 481
4. TriQuent Semiconductor ( BAW /SAW filters and Duplexers) ................................. 482

D. MEMS Micro Switch Company Profiles................................ ........................483
1. Matsushita (High end above $50) ........................................................................... 483



TABLE OF CONTENTS

Forward Concepts Page xii

2. MEMtronics (High end RF MEMS Switches) ........................................................... 484
3. Radant MEMS (High-end RF MEMS)...................................................................... 484
4. Magfusion (High End RF MEMS) ............................................................................ 484
5. Peregrine Semiconductor ( CMOS Antenna Switches) ............................................ 484

E. MEMS Actuators for Cameras.......................................................................485
1. Siimpel ...................................................................................................................485
2. Samsung Electronics ..............................................................................................485

XXIII. Post-LCD Display Modules .......................................................................487

A. Post-TFT LCD Display Overview ..................................................................487
1. Passive Matrix OLED Overview ..............................................................................488
2. Active Matrix OLED Overview................................................................................. 488
3. Light Emitting Polymer OLED (P-OLED) Overview..................................................489
4. MEMS Interferometric modulator (Mirasol™) Overview ........................................... 490
5. MEMS Electronic Paper Overview ..........................................................................490

B. OLED LCD Display Market Share Leaders ...................................................491

C. Post TFT LCD Display Forecast....................................................................493

D. POST LCD Company Profiles .......................................................................493
1. Samsung-SDI (PM-OLED, AM-OLED 2.2”, 3.6”) .....................................................494
2. RiTDisplay (PM-OLED modules)............................................................................ 495
3. Sumitomo Chemical- CDT (P-OLED) ...................................................................... 496
4. TDK (PM-OLED).....................................................................................................496
5. Tohoku Pioneer (PM-OLED) ...................................................................................496
6. LG Display (2.2 and 4” AM-OLED) ..........................................................................497
7. Chi Mei EL (2.4 and 4.3” AM-OLED) .......................................................................498
8. TPO Displays (AM-OLED 2009)..............................................................................498
9. Kodak (AM-OLED).................................................................................................. 499
10. TMDisplay (AM-OLED poly silicon) .....................................................................499
11. Univision Technology (PM-OLED) ...................................................................... 500
12. Visionox (PM-OLED) .......................................................................................... 500
13. Truly Semiconductor (PM-OLED) .......................................................................500
14. E Ink/Primeview Corporation (Electronic Paper Display) .....................................501
15. Liquavista BV (Electro wetting Pixel Modulator) ..................................................502
16. PIxtronix (MEMS shutter display)........................................................................502
17. Qualcomm MEMS Technologies (interformatic modulator Display)...................... 503

XXIV. Bridge BUS Controllers .............................................................................505

A. Bridge Controller Profiles .............................................................................505
1. Cypress Semiconductor Corp..............................................................................506
2. SMSC.....................................................................................................................507

XXV. HANDSET FORECASTS BY REGION & TECHNOLOGY ..........................509

A. Subscriber Forecast by Region & Technology............................................509

B. NORTH AMERICA/CENTRAL AMERICA................................ .......................517

C. SOUTH AMERICA ..........................................................................................523

D. WESTERN EUROPE................................................................ .......................529

E. EASTERN EUROPE ................................................................ .......................537
1. Russian Federation Operators ................................................................................540

F. SOUTH KOREA ..............................................................................................545



TABLE OF CONTENTS

Forward Concepts Page xiii

1. South Korean Mobile TV Statistics ..........................................................................548
2. South Korean WiBro (WiMAX-Wave2) Developments .............................................550
3. South Korean Cellular Operator Statistics ...............................................................551

G. JAPAN ................................ ............................................................................552
1. Japan Subscriber & Handset Forecast by Air Technology .......................................553
2. Japan Operators.....................................................................................................554
3. Japan’s Mobile TV Growth...................................................................................... 555

H. CHINA................................ .............................................................................557
1. China’s Operators...................................................................................................558
2. China's T-DMB Mobile Video Broadcasting.............................................................560

I. INDIA................................ ...............................................................................562
1. India Operators Growth Statistics 2007-2008 .......................................................... 565
2. India Operator's GSM Expansion Plans for 2009.....................................................566
3. India 3G Network Opening...................................................................................... 567
4. 3G Spectrum Issues and the Upcoming Auction .....................................................569

J. SOUTHEAST ASIA................................................................ .........................571
1. South East Asia & Middle East Operators & Networks ............................................ 575

K. AFRICA...........................................................................................................580
1. Country Subscriber Growth/Penetration & Networks ’07-‘08....................................583
2. Operator, Subscriber & Network Deployments by Country: ‘08................................ 586

L. OCEANIA ........................................................................................................591
1. Oceania Operators ................................................................................................. 594
2. Handset Suppliers .................................................................................................. 594

XXVI. APPENDIX ..................................................................................................595

A. WIRELESS ACRONYMS & ABBREVIATIONS ..............................................595



TABLE OF CONTENTS

Forward Concepts Page xiv

FIGURES

Figure 1 Cellphone Shipment Growth by Region: 2007-2009..........................................1
Figure 2 Subscriber Growth by Region: 2007-2009................................ .........................2
Figure 3 Global Handset Shipments by Technology: 2008 ..............................................8
Figure 4 Global Handset Shipments Suppliers: 2008 ......................................................9
Figure 5 Top 20 Handset Vendor Unit Growth: '07-'08 ..................................................10
Figure 6 Digital Cellular Handset Revenue by Wireless Technology: '08-'13 .................11
Figure 7 Cellular Subscribers by Air Type: '08-'13................................ .........................12
Figure 8 Handset Mix by Category: '08-'13....................................................................13
Figure 9 Cellular Handset Chip Sales by Type: '08-'13..................................................15
Figure 10 Global Handset Market by Technology: 2008 ................................................17
Figure 11 WCDMA/HSxPA Global Handset Unit Vendor Shares: '08 ............................20
Figure 12 HSxPA Market Handset Shipments by Vendor: 2008 ....................................22
Figure 13 CDMA1x Handset Vendor Market Shares: 2008............................................25
Figure 14 CDMA2000 EV-DO Handset Vendor Unit Market Shares: 2008....................26
Figure 15 Global GSM/GPRS/EDGE Handset Vendor Market Shares: 2008 ................28
Figure 16 EDGE Global Handset Vendor Shares: 2008 ................................................29
Figure 17 Ultra-Low-Cost Cellphone Shipments by Cellular Standard-2008..................30
Figure 18 PHS Global Market Handset Vendor Market Shares: 2008 ...........................32
Figure 19 Top Tier Handset Supplier Shares: 2008................................ .......................58
Figure 20 Cellular Smartphone Vendor Market Shares: 2008........................................72
Figure 21 Smartphone Shipments by O/S: 2008 ................................ ...........................73
Figure 22 Cellular Phone Segment Growth: ’07-‘13......................................................93
Figure 23 Camera Phone Segment Growth: ’08-‘13. .....................................................95
Figure 24 Summary of Semiconductor Chip Revenues by Type: ‘08-‘13 .....................119
Figure 25 Total Baseband Sales Market Shares: 2008................................................124
Figure 26 Total GSM/GPRS Baseband Market by Vendor: 2008.................................125
Figure 27 ULC Baseband/RF Vendor Market Shares: 2008 ........................................126
Figure 28 EDGE Baseband Market & Vendor Shares: 2008........................................127
Figure 29 WCDMA/WEDGE Baseband Market & Vendor Shares: '08 .........................128
Figure 30 CDMA Stand-Alone Baseband Market & Vendor Shares: '08 ......................130
Figure 31 PHS, PDC, & iDEN Baseband Vendor Shares: '08......................................131
Figure 32 Overall Cellular Transceiver Market by Vendor: ‘08??.................................167
Figure 33 GSM/GPRS RF Transceiver Shipments by Vendor: '08 ..............................168
Figure 34 Integrated RF/Baseband Transceiver Market by Vendor: '08.......................169
Figure 35 EDGE RF Transceiver Shipments by Vendor: '08 .......................................170
Figure 36 CDMA/1xEV-DO Radio Transceiver Shipments by Vendor: '08...................171
Figure 37 WCDMA RF Transceiver Shipments by Vendor: '08....................................172
Figure 38 Freescale's 4-die WCDMA/EDGE Radio Block Diagram ............................180
Figure 39 Freescale's RFX300-30: 2-chip WCDMA/EDGE Radio Block Diagram........181
Figure 40 Cellular Monolithic BB/RF Modem Chip Market by Vendor: '08 ...................197
Figure 41 ULC Cellular Phone Shipments by Technology: '08.....................................198
Figure 42 Communications Application Processor Market Share ................................216
Figure 43 Broadcom HEDGE Applications Processor .................................................221
Figure 44 Broadcom Standard Definition Apps Processor Block Diagram ...................222
Figure 45 Freescale MXC275 EGPRS Platform ..........................................................224
Figure 46 Freescale 3G Single-Core Modem Platform ................................................225
Figure 47 Marvell PXA901 Communications Processor Block Diagram.......................226
Figure 48 OMAP850 Communications Processor Block Diagram................................229



TABLE OF CONTENTS

Forward Concepts Page xv

Figure 49 OMAPV1030 Communications Processor Block Diagram ...........................230
Figure 50 NEC Electronics Medity2 Chipset ................................................................233
Figure 51 NXP 7210 WEDGE Platform .......................................................................234
Figure 52 Qualcomm MSM7600 Chipset Solution ................................ .......................237
Figure 53 Application Processor: A Division of Labor ..................................................241
Figure 54 Application Processor & Coprocessor Sales: ‘08 .........................................243
Figure 55 Slave Coprocessor Market by Type: 2008 ...................................................244
Figure 56 Communication Processor Sales by Air Technology: ‘08.............................246
Figure 57 Application Processor/Coprocessor Vendor Market Shares: 2007...............247
Figure 58: Broadcom High-Def Mobile Multimedia Co-Processor Block Diagram........254
Figure 59: Core Logic Multimedia Device Block Diagram ............................................256
Figure 60 Marvell PXA320 Standard-Definition SoC Block Diagram............................258
Figure 61: Marvell 2700G Graphics and Multimedia Accelerator .................................260
Figure 62 Samsung and Sharp camera Modules................................ .........................261
Figure 63: STE/NXP PNX4008 Block Diagram............................................................263
Figure 64: Samsung Standard-Definition Apps Processor Block Diagram...................265
Figure 65 STMicro Nomadik STn8815 Applications Processor Block Diagram............267
Figure 66 OmniVision's Wavefront Coding Autofocus Scheme....................................273
Figure 67 Cellphone CMOS Image Sensor Market by Image Size: 2008.....................274
Figure 68 Cellphone CMOS Image Sensor Units by Image Size: 2008 .......................275
Figure 69 Camera Image Sensor Unit Forecast by Pixel Sizes: '08-'13 .......................275
Figure 70 Image Sensor Chip Market & Vendor Shares: '08 .......................................279
Figure 71 Toshiba's CSCM Optical Technology vs. Conventional ...............................293
Figure 72 Cellular Power Amplifier Market by Vendor: 2008........................................296
Figure 73 PMU Market & Vendor Shares: 2008...........................................................311
Figure 74 A Typical Cellphone Application and the PMU Role ....................................318
Figure 75 Mobile TV Receiver Shipments by Type: 2008 ............................................322
Figure 76 Mobile TV Receiver Shipments by Type: 2009E..........................................323
Figure 77 World View of Mobile TV Broadcast Standards ...........................................327
Figure 78 GPS Receiver Block Diagram......................................................................353
Figure 79 Cellphone GPS Chip Market & Vendor Shares: '08 .....................................354
Figure 80 Cellphone FM Stereo Chip Market & Vendor Shares: '08 ............................366
Figure 81 Cellphone Wi-Fi Chip Market & Vendor Shares: '08. ...................................377
Figure 82 Cellphone Bluetooth Market & Vendor Shares: '08 ......................................388
Figure 83 Cellphone Accelerometer & Gyro Sensor Market & Vendor Shares: '08......441
Figure 84 PM-OLED & AM-OLED Display Module Market Leaders.............................491
Figure 85 Cellphone AM-OLED Display Vendor Shares: 2008 ....................................492



TABLE OF CONTENTS

Forward Concepts Page xvi

TABLES

Table 1 Largest Data Revenue Operators as of 1Q’09 ....................................................4
Table 2 Handset Shipment Summary by Region and Type: '08.....................................19
Table 3 Cellular Handset Supplier Rank & Shipments by Global Region: '08 ................34
Table 4 Pure Smartphone Shipments by Global Region: '08 .........................................36
Table 5 CDMA Handset Shipments by Vendor in Each Region: '08 ..............................81
Table 6 GSM/GPRS/EDGE Device Shipments by Vendor in Each Region: '08 .............83
Table 7 WCDMA/HSPA Handset Shipments by Vendor in Each Region: '08 ................85
Table 8 Regional Subscriber Forecast Summary: '08-'13 ..............................................87
Table 9 Cellular Subscriber Forecast by Technology: '08-'13 ........................................88
Table 10 Cellular Subscriber Forecast by Region & Technology: '08-'13.......................89
Table 11 Handset Shipment Forecast by Region: '08-'13 ..............................................91
Table 12 Handset Shipment Forecast by Phone Class: '08-'13 .....................................92
Table 13 Camera Handset Shipment Forecast by Category: '08-'13 .............................94
Table 14 Handset Market Forecast by Air Technology: '08-'13......................................96
Table 15 HSPA+ versus LTE Peak Data Rates...........................................................100
Table 16 HSPA+ Network Deployments by Country................................ ....................101
Table 17 LTE FDD Spectrum Auctions for Western Europe & Asia Pacific.................104
Table 18 LTE’s Spectrum Opportunity.........................................................................105
Table 19 HSPA+ & LTE Baseband & RF Chip Forecasts ’09–‘13................................106
Table 20 Comparison of 4G Technologies: WiMAX vs. 3GPP-LTE.............................108
Table 21 Summary Forecast of Mobile Chip Markets by Chip Type: '08-'13 ................117
Table 22 HSDPA Speed Categories............................................................................122
Table 23 Digital Baseband Forecasts by Air Type: '08-'13...........................................132
Table 24 DBB Com-Processor Forecast by Air Type: '08-'13 ......................................134
Table 25 DBB ULC Forecasts by Air Type: '08-'13................................ ......................135
Table 26 Stand-Alone DBB Com-Processor Forecasts by Air Type: '08-'13 ................136
Table 27 Texas Instruments OMAP GPRS Baseband Platforms.................................152
Table 28 Radio Transceiver Forecast by Wireless technology ....................................174
Table 29 Ultra-Low-Cost Integrated BB/Xceiver Chip Forecast: '08-'13 .......................199
Table 30 Comparison of Single-Chip GSM, CDMA & EDGE Modems.........................202
Table 31 Qualcomm’s Single-Chip CDMA1x Modems.................................................207
Table 32 Nokia Captive OS-Based 3G Com-Processors from TI.................................212
Table 33 O/S-Based 2G Com-Processor Supplier Usage and Features......................213
Table 34 O/S-Based 3G Com-Processor Supplier Usage & Features .........................214
Table 35 Com-Processor Market Share/Clients ‘08................................ .....................217
Table 36 Communication Processor Forecast '08-'13..................................................218
Table 37 3G Communication Processor DBB Capability .............................................220
Table 38 Texas Instruments Modem/Application Processor Pairings ..........................228
Table 39 Qualcomm’s MSM Processor Evolution from 2000 to 2008 ..........................236
Table 40 Qualcomm MSM7600 Chipset RF Options ...................................................238
Table 41 Competing Application Processors ...............................................................245
Table 42 Application & Co-Processor Market Forecast by Type: '08-'13......................250
Table 43 Stand-alone Application Processor Features and Usage ..............................251
Table 44 Texas Instruments Stand-alone Application Processor Migration .................269
Table 45 Selected Camera Phones & Primary CIS Design Wins.................................276
Table 46 Camera Usage By Handset Suppliers ..........................................................277
Table 47 Cellular Camera Image Sensor Forecast: '08-'13..........................................280
Table 48 Sony and OmniVision BSI CIS product Comparison.....................................281



TABLE OF CONTENTS

Forward Concepts Page xvii

Table 49 Aptina’s 1.7µm, 2.2 µm CIS Line up .............................................................283
Table 50 OmniVision’s Trufocus CIS Lineup Density versus CMOS Process ..............284
Table 51 Silicon File’s CIS SOC Lineup and 1.75µ-2.25M Technology Usage ............290
Table 52 Toshiba’s Dynastron™ CIS Devices based on 1.75 µm pixel size ................293
Table 53 Cellphone Power Amplifier Forecast by Air Technology: '08-'13 ...................298
Table 54 Selected PA Suppliers & Popular Handset Sockets......................................299
Table 55 Anadigics Cellular Amplifier Line Up for CDMA, GSM and HSPA .................300
Table 56 Avago’s Lineup of CDMA & WCDMA Power Amplifiers ................................301
Table 57 RFMD’s Latest WCDMA/HSPA and CDMA Power Amplifiers .......................304
Table 58 Skyworks' Cellular 2G & 3G Power Amplifier Module Product Line...............306
Table 59 TriQuint’s Line up of WCDMA/HSUPA & HEDGE Power Amplifiers .............307
Table 60 Comparison of Available Mobile TV Handsets by Type ................................324
Table 61 Mobile TV Receiver Forecast by Type: '08-'13..............................................326
Table 62 T-DMB & S-DMB Handset & Subscriber Forecast:'06-'13.............................328
Table 63 China DTMB & CMMB Subscriber & Handset Forecast: '08-'13 ...................329
Table 64 ISDB-T Forecast of Subscribers & Handset Shipments: '08-'13....................331
Table 65 Latin American Trials & Launch Dates of ISDB-T .........................................332
Table 66 MediaFLO Handset Shipment & Subscriber Forecast:'08-'13 .......................333
Table 67 DVB-H Forecast for Devices and Subscribers ..............................................335
Table 68 Status Of Countries Committed to DVB-H ................................ ....................336
Table 69 Suppliers of DVB, DMB, ISDB, CMMB & MediaFLO Demods & Tuners .......338
Table 70 Cellphone GPS Chip Forecast: '08-'13 ................................ .........................356
Table 71 Forecast of Stereo FM Chip Sales and Volume: '08-'13................................367
Table 72 ST-Ericsson/NXP RDS FM Stereo & AM Radio Offerings.............................371
Table 73 Cellular Wi-Fi Chip Forecast: '08-'13.............................................................378
Table 74 Bluetooth Data Rates ................................ ...................................................385
Table 75 Cellphone Bluetooth Segmented Forecast: '08-'13..................................389
Table 76 Bluetooth Supplier Client Summary for Smartphones ...................................390
Table 77 Primary Companies Promoting Global NFC Usage .....................................400
Table 78 Felica Subscriber and Handset Shipments from 2004 to 2009.....................403
Table 79 Near-Field Communications Chipset Forecast: '08-'13 .................................403
Table 80 Fingerprint Sensor Device Forecast: '08-'13 .................................................413
Table 81 Touchscreen Technology Comparisons................................ ........................420
Table 82: Touchscreen Technology Used in Popular Smartphones ............................421
Table 83 Touchscreen Sensor Chipset Forecast: '08-'13 ............................................428
Table 84 Cypress Capacitive Touch Screen Overlay Controller Lineup.......................434
Table 85 MEMS Chipset Forecast by Types: '08-'13 ...................................................442
Table 86 MEMSIC Thermal-Based vs. Capacitive Accelerometers .............................456
Table 87 Post-LCD Display Forecast by Type: 2008-2013 ..........................................493
Table 88 Global Subscribers by Region & Technology: '08-'13 ...................................509
Table 89 Geographic Global Wireless Subscriber Regional Summary: '08-'13............513
Table 90 Global Subscriber Forecast by Air Technology: '08-'13.................................514
Table 91 Largest Global Cellular Operators, Operating Regions & Networks ..............515
Table 92 No. & Central America Subscriber/Handset Forecast by Type: '08-'13 .........518
Table 93 North & Central America Subscriber Growth by Country: '07-'08 ..................520
Table 94 United States Subscriber Growth by Operator: '07-'08..................................521
Table 95 Canada & Mexico Subscriber Growth by Operator '07-'08............................522
Table 96 South American Subscribers & Handset Type Forecast: '08-'13 ...................523
Table 97 South American Subscriber Growth & Penetration by Country: '07-‘08.........525
Table 98 South American Operator Subscriber Growth: 2007-2008............................526



TABLE OF CONTENTS

Forward Concepts Page xviii

Table 99 S. American Operator Subscriber & Network Status by Country ...................527
Table 100 Western Europe Subscribers & Handset Type Forecast: '08-'13.................529
Table 101 W. Europe Subscriber Growth/3G Penetration by Country: '07-‘08 .............531
Table 102 Western Europe Operators Growth & Operating Regions...........................533
Table 103 Western Europe Largest Operator Growth & Operating Regions................534
Table 104 Western Europe Operator Status by Country..............................................535
Table 105 East Europe Subscribers & Handset Forecast by Type: '08-'13 ..................537
Table 106 Eastern Europe Subscriber Growth/Penetration by Country: '07-'08...........539
Table 107 Other East Europe Operator Ranking & Subscriber Base: 2008 .................542
Table 108 Eastern Europe's Operators by Country: 2008............................................543
Table 109 South Korea Subscriber & Handset Forecast by Type: '08-'13....................546
Table 110 South Korean Mobile TV Statistics '07-'09 ..................................................548
Table 111 S. Korea Operator Growth & Wireless Technology: '07-'09.........................551
Table 112 Japan’s Subscriber & Handset Forecast by Type: '08-'13...........................552
Table 113 Japan Subscriber & Handset Forecast by Air Technology: '08-'13..............553
Table 114 Japan’s Subscriber Growth by Operator: '07-'08.........................................554
Table 115 Japan’s Mobile TV Subscription Growth: '06 -'09........................................555
Table 116 China’s Subscriber & Handset Forecast by Type: '08-'13 ...........................557
Table 117 China ’s Operator Subscriber Forecast by Type: '08-'13.............................559
Table 118 India Subscriber & Handset Forecast by Type: '08-'13................................563
Table 119 India’s Subscriber Growth by Operator: '07-'08...........................................565
Table 120 SE Asia Subscribers & Handset Type Forecast: '08-'13..............................571
Table 121 SE Asia Subscriber Growth/Penetration by Country: ‘08.............................573
Table 122 Southeast Asia 3G Operator Subscribers and Networks by Country...........575
Table 123 Africa Subscribers & Handset Forecast: '08-'13..........................................580
Table 124 Africa Subscriber Forecast by Air Type: '08-'13 ..........................................582
Table 125 Africa Subscriber Growth/Penetration by Country: ‘07-‘08 ..........................583
Table 126 Africa Country Subscriber Growth/Penetration ‘07-‘08................................585
Table 127 Africa Operator Subscriber & Network Deployments: '08............................586
Table 128 Oceania Subscriber & Handset Forecast: '08-'13........................................591
Table 129 Oceania Subscriber Growth/Penetration: '07-'08 ........................................593
Table 130 Oceania Operator Subscriber Growth: 2007- 2008.....................................594


