CHAPTER ONE: INTRODUCTION .....ccooiiiiiiiiiiiieeieeeeec e 1

STUDY GOALS AND OBJECTIVES ......ooovieeeeeeeeeeeeeeeeseee e seeseeseseeeeeees 1
REASONS FOR DOING THE STUDY ...eveeeeeeeeeeeeeeeeeeeeeeseeeeeeseeeeseesesee e 2
SCOPE OF THE REPORT ..o 2
INTENDED AUDIENCE ..o seese e eeeeeeen 3
METHODOLOGY AND INFORMATION SOURCES. ......veveeeeeeeeeeeeersernn. 3
RELATED REPORTS ... s s s 3
ABOUT THE AUTHOR ... eeesee s eee e seeseses s 3
BCC ONLINE SERVICES ... teeeeeeeeeeeeeeeeeee e eeseeee e seeseseseeseeseesesesseesseeeeeees 4
DISCLATIMER ..ot e et eee e e s eee e s sae s seeseeseeeeeeeees 4
CHAPTER TWO: EXECUTIVE SUMMARY .....ooouooeeeeeeeeeeeeeeeeeeseeseeeesseeseessseseeeeeees 5
SUMMARY TABLE PROJECTED GLOBAL MARKET FOR ASICS,
THROUGH 2014 ($ MILLIONS).......oooeooeeeeeeeeeeeeeeeeeeeeeeeeeee e 5
SUMMARY FIGURE PROJECTED GLOBAL MARKET FOR ASICS,
2007-2014 ($ MILLIONS) ....o.eeeeoeeeeeeeeeeeeeeeeeeeee e s e 6
CHAPTER THREE: TECHNOLOGY AND APPLICATIONS OVERVIEW ............. 7
DEFINTTION OF ASIC oo s e 7
TABLE 1 PROJECTED DISTRIBUTION OF GLOBAL ASIC MARKET,
2007=2014 (%) e e e s e ee e e et e e e e e eee e eee 7

TABLE 2 PROJECTED ASIC SALES TO TOP THREE INDUSTRY END-
PRODUCT MANUFACTURERS BY APPLICATION TYPE,
THROUGH 2014 ($§ MILLIONS).....cuuuoiiiiiiiiiiiiiiiieeieieee et 8
TABLE 3 PROJECTED GLOBAL ASIC SALES TO ALL INDUSTRY
END-PRODUCT MANUFACTURERS BY APPLICATION TYPE,

THROUGH 2014 ($ MILLIONS)......o..oveoseeoeeeeeeesee oo eeesee e eseseeesens 9
FIGURE 1 PROJECTED GLOBAL ASIC MARKET SHARES, BY
APPLICATION TYPE, 2009 AND 2014 (%) «.vveeveoeeeeeeeeeeeeeeeeeeseeeeeeesees s 9
FIGURE 1 (CONTINUED) ... 10
TABLE 4 PROJECTED GLOBAL ASIC SALES, BY GEOGRAPHIC
REGION, THROUGH 2014 ($ MILLIONS) ......oveoeeeeeeeeeeeeeeeeeeeeeeeeeseeseeeons 10
FIGURE 2 PROJECTED GLOBAL ASIC MARKET SHARES BY
GEOGRAPHIC REGION, 2009 AND 2014 (%) «..vooeooeeeeeeeeeeeeeeeeeeseseeereseeeon. 11
ASICS IN THE CONTEXT OF ELECTRONIC CIRCUIT DESIGN ............. 11
HISTORY OF ASTCS oo 11

CONVENTIONAL SEMICONDUCTOR CIRCUIT DESIGN
AND ENGINEERING METHODOLOGIES AND THEIR

CORRELATION TO ASICS ..o 12
Advances in Fabrication.........cccccoeeeiiiiiiiiiiiiiiiiieeeeeeeeeceeeeee 12
Advances in Processor Engineering.........ccccceeeeeeeiiiiiiiiiviieeeeen.n. 13

THE APPEALING ASPECTS OF ASICS FOR CIRCUIT
DESIGNERS AND SEMICONDUCTOR VENDORS ..................... 13

ASIC CHALLENGES .......coooiiiiiiiiiiiceee e 14



ASSP e e 15
ATISC e e e a e e e aaaeas 15
BICIMOS ...ttt e s aaaaaesaaaassasaaassassssassnsssnsnnnnes 15
CARBORUNDUM ..., 16
COD e 16
CMOS ..., 16
CPLD ..o e e e et as 17
DDR SDRAM ... ..ottt e e e e e e et a e e e e e e e e eaaes 17
DEDM .o e e e e aaaaeaeeaan 17
DT e e e e e a e e e e e e e aae 17
DRAM ..o a e e e e e e e e e e e e aan 17
DERC .o ———————————————————————————————————————— 18
DISP e e aa e e e e e 18
DV B ——————————————————————————————————————— 18
| D10 U EETRRRR 18
FPGA. ..o 19
GAAS e e e e e 19
HD L. ..o e e e e e e e e e e e e e e ean 20
DD E e e a e e e e e e aan 20
LOGICAL VIEW AND NETLIST .....oooiiiiiiiiiieeeee e 20
LI D S et ————————————————————————————————————————— 21
N S e ——————————————————————————————————————————————— 21
PLD ..o a e e e e e e 21
R L et e e e e e e e e e 21
SATA .o 21
SERDES . ...ttt e e e 21
SO e e e e e e e e e e a e e e e e e aaaaees 22
SRAM ... e e e e 22
T s ettt e e e e e e e e e e e e e e e e e e ttrrraraaaaeaeaaans 22
ASIC METHODOLOGIES..........ooi oo 22
ASIC METHODOLOGIES (CONTINUED) .....ccooeeeeeiiieeeeieeeeeeeeeeeee 23
TABLE 5 PROJECTED GLOBAL SALES OF OTHER ASICS BY
APPLICATION, THROUGH 2014 (§ MILLIONS)..........uunnnnnnnns 24
FIGURE 3 PROJECTED GLOBAL MARKET SHARES OF OTHER ASIC
SALES BY APPLICATION, 2009 AND 2014 (%) ...cccccoeviuueeeeaeeeaeeeccirvreeneaannn. 24
FIGURE 3 (CONTINUED) ...cccooeeeeeeeeeieeeeeeee ettt 25
TABLE 6 PROJECTED GLOBAL SALES OF OTHER ASICS BY
GEOGRAPHIC REGION, THROUGH 2014 ($§ MILLIONS).......cccccceveeeeeenne. 25
FIGURE 4 PROJECTED GLOBAL MARKET SHARES OF OTHER ASIC
SALES BY GEOGRAPHIC REGION, 2009 AND 2014 (%) ......ccccceeevvveunnnn... 26
GATE ARRAY ASIC..ccoiiieeeee ettt 26
MethodOlOZY ....cccoieieiiiiiieee e 27

PerSPECEIVE e 27



FULL-CUSTOM ASIC ..ot 27

INtroduction .....coeeeiiiiiiiiicee e 27
Methodology ......ueeiiiiiieeieicee e 28
PerSPECEIVE e 28
STANDARD CELL ASIC ...t 29
INtroduction .....cooeeeeiiiiiiie e 29
MethodologY ....cuvueeiiiiiiieeeeeeee e 29
PerSPECEIVE ..ueiieiiiee e 30
EMBEDDED ASICS....coooiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 31
INtroduction .....cooeeiiiiiiiiiiee e 31
Methodology and Perspective..........ccouvveeeiiiiiiieeiiiiiiieeeeeieeeeeee, 31
HYBRID ASIC ...oooiiiiiiiiiiiiiieiiiitieititevitviaeataaeeaaaaaaaeaeaeaaeassaaesassssnssnessnennnnes 32
INtroduction .....cooeeeiiiiiiiiceee e 32
Methodology and Perspective.......cccoeeeeeiveiiiiiiiiiieeeeeeeeeeiieeeeenee, 32
STRUCTURED ASIC ..ottt 33
Introduction and HIStory.......cooooovvieeiiiiiiiieiiiieeeeeeee e 33
TABLE 7 PROJECTED GLOBAL SALES OF STRUCTURED ASICS BY
APPLICATION, THROUGH 2014 (§ MILLIONS)..........voiiieeeeiiiiieeiiiieeannnn. 34
FIGURE 5 PROJECTED GLOBAL MARKET SHARES OF
STRUCTURED ASIC SALES BY APPLICATION, 2009 AND 2014 (%)........ 35
TABLE 8 PROJECTED GLOBAL SALES OF STRUCTURED ASICS BY
GEOGRAPHIC REGION, THROUGH 2014 (§ MILLIONS).........ccccccvvvvvvuun.. 36

FIGURE 6 PROJECTED GLOBAL MARKET SHARES OF
STRUCTURED ASIC SALES BY GEOGRAPHIC REGION, 2009 AND

2014 (Y0) ettt —————————————————————————————————————————————————— 36
FIGURE 6 (CONTINUED) ......cccooooeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee, 37
Methodology and Components .............ooevvvvvvuiieeeeeeeeieeeriiieeeeennnn. 37

Methodology (Continued) ..............ovvveeeeeeeeeiiiiiiiiiiieeeeennn, 38

Structured ASIC Methodologies...........cccooeeeeeeeeiiireennnnnnn. 39

@ EASIC .o 39

L O] ¢ 11 o) . G UUUOURPRPPPPPPRPPRE 40

© Triad...ccceeeeiiiiecee e, 40

Critical Drivers of Structured ASIC............cooveeeeeeeiiininnn, 41

e Strong Fundamentals..........cccccovvvveiieiiieniinnnnnnnnn. 41

e Limitations of Conventional Methodologies ...... 42

e Ability to Emulate Non-ASIC Design
Methodologies Using ASIC Design

Techniques Such as SoCs and DSPs ................. 43

e Challenges Posed by FPGA..............coovvvennnnnn.n. 43

- Challenges ... (Continued) ......................... 44

- Challenges ... (Continued) ............cccuvvveeee... 45

CHAPTER FOUR: MARKET BREAKDOWN BY APPLICATION ........ccceeeeeeeinnnn. 46

THE FPGA FACTOR .....cooiiiiie et 46



STRUCTURED ASICS AND OTHERS. .....oeoeeeeeeeeeeeee oo seeeseeee e 47
TELECOMMUNICATIONS APPLICATIONS ... 47
BREAKDOWN BY REGTION ..o 47
TABLE 9 PROJECTED GLOBAL SALES OF ASICS FOR
TELECOMMUNICATIONS APPLICATIONS BY GEOGRAPHIC
REGION, THROUGH 2014 ($ MILLIONS) c....vveooeeeeeeeeeeeeeeeeeeeeeeeeeeeese e 48
FIGURE 7 PROJECTED GLOBAL MARKET SHARES OF ASIC
TELECOMMUNICATIONS APPLICATIONS BY GEOGRAPHIC
REGION, 2009 AND 2014 (%) veevereeeeeeeeeeeeeeeeeeeeeeseeeseesseeseeeee e sseeseee s sseseeseens 48
FIGURE 7 (CONTINUED) ..o ee e 49
TABLE 10 PROJECTED GLOBAL SALES OF STRUCTURED ASICS
FOR TELECOMMUNICATIONS APPLICATIONS BY GEOGRAPHIC
REGION, THROUGH 2014 ($ MILLIONS) c...oveooeeeeeeeeeeeeeeeeeeeeeeeeeee e 49
FIGURE 8 PROJECTED GLOBAL MARKET SHARES OF
STRUCTURED ASICS FOR TELECOMMUNICATIONS
APPLICATIONS BY GEOGRAPHIC REGION, 2009 AND 2014 (%) ........... 50
TABLE 11 PROJECTED GLOBAL SALES OTHER ASICS FOR
TELECOMMUNICATIONS APPLICATIONS BY GEOGRAPHIC
REGION, THROUGH 2014 (§ MILLIONS) ..ceooveeeeeeeeeeeeeeee oo 51
FIGURE 9 PROJECTED GLOBAL MARKET SHARES OF OTHER
ASICS FOR TELECOMMUNICATIONS APPLICATIONS BY

GEOGRAPHIC REGION, 2009 AND 2014 (%) «cecuvvveeeeiiieieieiiiiceieieeee e 51
FIGURE 9 (CONTINUED) ......uuuoiiimiiiiiiiiniiiiiieieitee ettt et 52
BREAKDOWN BY APPLICATION/END PRODUCT .........cccoccuveeeenn. 52

TABLE 12 PROJECTED GLOBAL SALES OF ASICS USED IN
TELECOMMUNICATIONS APPLICATIONS/END PRODUCTS,
THROUGH 2014 (§ MILLIONS)......cccccouuuiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 53
FIGURE 10 PROJECTED GLOBAL MARKET SHARES OF ASIC FOR
TELECOMMUNICATIONS BY APPLICATION/END PRODUCT,
2009 AND 2014 (%) ceveveeeeeeeeeeeeeeeeeee e ee e e e e eees e s s e e e s s s seeseeen 54
TABLE 13 PROJECTED GLOBAL SALES OF STRUCTURED ASICS
FOR TELECOMMUNICATIONS BY APPLICATION/END
PRODUCT, 2007-2014 ($ MILLIONS)........ccouuueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenn 55
FIGURE 11 PROJECTED GLOBAL MARKET SHARES OF
STRUCTURED ASICS FOR TELECOMMUNICATIONS BY
APPLICATION/END, 2009 AND 2014 (%5)......uuuuuuuueeeueenusassnssssssnsnnns 56
TABLE 14 PROJECTED GLOBAL SALES OF OTHER ASICS FOR
TELECOMMUNICATIONS BY APPLICATION/END PRODUCT,
2007-2014 ($ MILLIONS) ..o 57
FIGURE 12 PROJECTED GLOBAL MARKET SHARES OF OTHER
ASICS FOR TELECOMMUNICATIONS BY APPLICATION/END
PRODUCT, 2009 AND 2014 (%0)...ccccuuuuueeaaaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 58
ASIC APPLICATIONS/END PRODUCTS.......cooiiiiiieeeeeeeeeeeen, 59
PN X 1) 0 1 s T 1SRRI 59



| 0117 [ 7 PPN 59
Mobile Phones.........ouuuiiiieeiiiiiiiiiiee e 59
Home Gateway.........ooovviiiiiieee e 60
Image Processors ........uueeeiiiiiiiiei e 60

RE AppPlications ..cccoovvueeeiiiiiiieeiiiiieee e 60

B S e 60
Multi-Band ModemsS ......ceeeeiiiiiiiiiiiiiieee e 61
Switches and Routers..........cccccoeviiiiiiiiiiiiee 61
IMPLICATIONS OF FPGAS ..ottt 61
COMPUTING APPLICATIONS ..o 62
BREAKDOWN BY REGION .....oootiiiiieiiiiiiceeeeeeeeeeiee e 62

TABLE 15 PROJECTED GLOBAL SALES OF ALL ASICS FOR

COMPUTING APPLICATIONS BY GEOGRAPHIC REGION,

THROUGH 2014 ($ MILLIONS)......oooooeeeeeeeeeeeeeeeeeeeeeeeee e 62
FIGURE 13 PROJECTED GLOBAL MARKET SHARES OF ASICS FOR

COMPUTING APPLICATIONS BY GEOGRAPHIC REGION, 2009

AND 2014 (%) oo e e eee s s e e 63
TABLE 16 PROJECTED GLOBAL SALES OF STRUCTURED ASICS

FOR COMPUTING APPLICATIONS BY GEOGRAPHIC REGION,

THROUGH 2014 ($ MILLIONS)......oeeeeeeeeeeeeeeeeeeeee e 64
FIGURE 14 PROJECTED GLOBAL MARKET SHARES OF

STRUCTURED ASICS FOR COMPUTING APPLICATIONS BY

GEOGRAPHIC REGION, 2009 AND 2014 (%) «..ovooeoeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeon. 64
FIGURE 14 (CONTINUED) ..o 65
TABLE 17 PROJECTED GLOBAL SALES OF OTHER ASICS FOR

COMPUTING APPLICATIONS BY GEOGRAPHIC REGION,

THROUGH 2014 ($ MILLIONS)......veoeeeeeeeeeeeeeeeeeeeeeeeee oo 65
FIGURE 15 PROJECTED GLOBAL MARKET SHARES OF OTHER

ASICS FOR COMPUTING APPLICATIONS BY GEOGRAPHIC

REGION, 2009 AND 2014 (%) rveeeeeeeeeeeeeeeeeeeeee e seeeeeesees e s seseesees 66
BREAKDOWN BY APPLICATION/END PRODUCT ........oveereeee... 66

TABLE 18 PROJECTED GLOBAL SALES OF ASICS FOR COMPUTING

APPLICATIONS, THROUGH 2014 (§ MILLIONS) .....oeoooeooeeeeeeeeeeeeeronn. 67
FIGURE 16 PROJECTED GLOBAL MARKET SHARES OF ASICS FOR

COMPUTING APPLICATIONS, 2009 AND 2014 (%) w.vevvooeeeeeseeeeeeeeeereesenn. 67
FIGURE 16 (CONTINUED) ..o 68
TABLE 19 PROJECTED GLOBAL SALES OF STRUCTURED ASICS

FOR COMPUTING APPLICATIONS, THROUGH 2014 ($ MILLIONS)....... 68

FIGURE 17 PROJECTED GLOBAL MARKET SHARES OF
STRUCTURED ASICS FOR COMPUTING APPLICATIONS, 2009
AND 2014 (%) cvoreeseeeeeeeeeeeeeeeee e ee e ee e s eee s s s e s ee e e eeeeee e 69
TABLE 20 PROJECTED GLOBAL SALES OF OTHER ASICS FOR
COMPUTING APPLICATIONS, THROUGH 2014 ($ MILLIONS,)............... 70



FIGURE 18 PROJECTED GLOBAL MARKET SHARES OF OTHER

ASICS FOR COMPUTING APPLICATIONS, 2009 AND 2014 (%) ................ 70
FIGURE 18 (CONTINUED) .......ccooueeiieeeeeeeeeeecieee et e e 71
ASIC APPLICATIONS/END PRODUCTS.......cooeiiiiieeeeeieeeeveeee 71

P S e 71

STOTAZE «.eeevvrieeeeeeeieee et e et e e e e e e e s aaeeeeeraraeeaeees 71

Printers oooveiii i 71
IMPLICATIONS OF FPGAS ... 72
CONSUMER ELECTRONICS APPLICATIONS ..., 72
BREAKDOWN BY REGION ....cooiiiiie e 72

TABLE 21 PROJECTED GLOBAL SALES OF ASICS FOR CONSUMER

ELECTRONICS APPLICATIONS BY GEOGRAPHIC REGION,

THROUGH 2014 ($ MILLIONS)......ooooeeeeeeeeeeeeeeeeeeeeeeee oo 72
FIGURE 19 PROJECTED GLOBAL MARKET SHARES OF ASICS FOR

CONSUMER ELECTRONICS APPLICATIONS BY GEOGRAPHIC

REGION, 2009 AND 2014 (%) v.evoeeeeeeeeeeeeeeeeeeeeeeeees s s e 73
TABLE 22 PROJECTED GLOBAL SALES OF STRUCTURED ASICS

FOR CONSUMER ELECTRONICS APPLICATIONS BY

GEOGRAPHIC REGION, THROUGH 2014 ($ MILLIONS)..........oooevveeee.... 74
FIGURE 20 PROJECTED GLOBAL MARKET SHARES OF

STRUCTURED ASICS FOR CONSUMER ELECTRONICS

APPLICATIONS BY GEOGRAPHIC REGION, 2009 AND 2014 (%) ........... 74
FIGURE 20 (CONTINUED) ..o 75
TABLE 23 PROJECTED GLOBAL SALES OF OTHER ASICS FOR

CONSUMER ELECTRONICS APPLICATIONS BY GEOGRAPHIC

REGION, THROUGH 2014 ($ MILLIONS) ......vveoeeeeeeeeeeeseeeeeeeees oo, 75
FIGURE 21 PROJECTED GLOBAL MARKET SHARES OF OTHER

ASICS FOR CONSUMER ELECTRONICS APPLICATIONS BY

GEOGRAPHIC REGION, 2009 AND 2014 (%) «.vvovveeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeon. 76

BREAKDOWN BY APPLICATION/END PRODUCT ........oveeeveeen.... 76

TABLE 24 PROJECTED GLOBAL SALES OF ASICS FOR CONSUMER

ELECTRONICS APPLICATIONS/END PRODUCT, THROUGH 2014

(8 MILLIONS) cov.. oo s e e s e e e 77
FIGURE 22 PROJECTED GLOBAL MARKET SHARES OF ASICS FOR
CONSUMER ELECTRONICS APPLICATIONS, 2009 AND 2014 (%) .......... 78

TABLE 25 PROJECTED GLOBAL SALES OF STRUCTURED ASICS
FOR CONSUMER ELECTRONICS APPLICATIONS/END
PRODUCTS MANUFACTURERS, THROUGH 2014 ($ MILLIONS,)........... 79
FIGURE 23 PROJECTED GLOBAL MARKET SHARES OF
STRUCTURED ASICS FOR CONSUMER ELECTRONICS
APPLICATIONS/END PRODUCTS, 2009 AND 2014 (%)....ccccooueeeemeeuueeannnn. 80
TABLE 26 PROJECTED GLOBAL SALES OF OTHER ASICS FOR
CONSUMER ELECTRONICS APPLICATIONS/END PRODUCTS,
THROUGH 2014 ($§ MILLIONS)..........ccouiiiiiiiiiiiiiiiieiiieeeeeeee e 81



FIGURE 24 PROJECTED GLOBAL MARKET SHARES OF OTHER
ASICS FOR CONSUMER ELECTRONICS APPLICATIONS/END

PRODUCTS, 2009 AND 2014 (%) ccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 82
ASICS APPLICATIONS/END PRODUCTS.......ccooeeiieieeeeeeeeeeeeeeeeeee, 83

MP3B PlayersS....cuuceeiiiiiieeeiieieee et 83

DVD PIAYETS et 83

TV S e e e e e 83

Portable Media Players (PMP)........ccccooeeeeiiiiiiiiiiiiiieeeeeeeeeeeinnn, 83

ProJECtOrS .vvvvieiieeeeeeeeeeecceee e 84

Battery Management for Household Appliances ....................... 84

Bar Code Readers .........cocovvveviviiiiiiiiieiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 84
IMPLICATIONS OF FPGAS .....oovttitiiiiiiiiieiiiiiiiieveeeveeeaaaaaaeees 84
AUTOMOTIVE ELECTRONICS APPLICATIONS ..., 85
BREAKDOWN BY REGION .......oouiiiiiiiiiiiiiiiiiiii e 85

TABLE 27 PROJECTED GLOBAL SALES OF ASICS FOR

AUTOMOTIVE ELECTRONICS APPLICATIONS BY GEOGRAPHIC

REGION, THROUGH 2014 (§ MILLIONS) «....vveooeoeoeeeeeeeeeeeeeeeeee e 85
FIGURE 25 PROJECTED GLOBAL MARKET SHARES OF ASICS FOR

AUTOMOTIVE ELECTRONICS APPLICATIONS BY GEOGRAPHIC

REGION, 2009 AND 2014 (%) v.eeeeeeeeeeeeeeeeeeeeeee s ees e eeeses s eesees 86
TABLE 28 PROJECTED GLOBAL SALES OF STRUCTURED ASICS

FOR AUTOMOTIVE APPLICATIONS BY GEOGRAPHIC REGION,

THROUGH 2014 ($ MILLIONS)......ooooeeeeeeeeeeeeeeeeeeeeeeeeee e 87
FIGURE 26 PROJECTED GLOBAL MARKET SHARES OF

STRUCTURED ASICS FOR AUTOMOTIVE APPLICATIONS BY

GEOGRAPHIC REGION, 2009 AND 2014 (%) cvvevveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeen, 87
FIGURE 26 (CONTINUED) ..o 88
TABLE 29 PROJECTED GLOBAL SALES OF OTHER ASICS FOR

AUTOMOTIVE APPLICATIONS BY GEOGRAPHIC REGION,

THROUGH 2014 ($ MILLIONS)......voeeeeeeeeeeeeeeeeeeeeeeee e 88
FIGURE 27 PROJECTED GLOBAL MARKET SHARES OF OTHER

ASICS FOR AUTOMOTIVE APPLICATIONS BY REGION, 2009 AND

20T (%) vt e et r e 89

BREAKDOWN BY APPLICATION/END PRODUCT ........oveereeen... 89

TABLE 30 PROJECTED GLOBAL SALES OF ASICS FOR

AUTOMOTIVE ELECTRONICS APPLICATIONS/END PRODUCTS,

THROUGH 2014 ($ MILLIONS)......vo oo 90
FIGURE 28 PROJECTED GLOBAL MARKET SHARES OF ASICS FOR

AUTOMOTIVE ELECTRONICS APPLICATIONS/END PRODUCTS,

2009 AND 2014 (%) «eeeeoeeeeeeeeeeeeeeeeeeee e e e s 91
TABLE 31 PROJECTED GLOBAL SALES OF STRUCTURED ASICS

FOR AUTOMOTIVE ELECTRONICS APPLICATIONS/END

PRODUCTS, THROUGH 2014 (§ MILLIONS).......oooveeoeeeeeeeeeeeeee e, 92



FIGURE 29 PROJECTED GLOBAL MARKET SHARES OF
STRUCTURED ASICS FOR AUTOMOTIVE ELECTRONICS

APPLICATIONS/END PRODUCTS, 2009 AND 2014 (%).c..cccovuveeemavuueaannn.
FIGURE 29 (CONTINUED) ....uuvviiiiiiiiiieieeiee ettt

TABLE 32 PROJECTED GLOBAL SALES OF OTHER ASICS FOR
AUTOMOTIVE ELECTRONICS APPLICATIONS/END PRODUCTS,

THROUGH 2014 (§ MILLIONS)........ccoucutiiiiiiiniiiieieeeeieee et

FIGURE 30 PROJECTED GLOBAL MARKET SHARES OF OTHER
ASICS FOR AUTOMOTIVE ELECTRONICS APPLICATIONS/END

PRODUCTS, 2009 AND 2014 (%) ccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e
ASICS AND INDIVIDUAL APPLICATIONS........oovvvieeeeeeeeeeeeeviinn,
Electronic SUSPENSION .........ceeeeeeieiiiiiiiiiiiiieeeeeeeeeeeviiieeeeeeeeeeeeenns

Ignition SYSTEMIS ittt e

Automobile Multimedia...........cccoeeeeeiiiiiiiiiiiiiieee e,

Automobile Safety........cooovieiiiiiiiiiiiiiee e,

CoNtrol CIFCUILS ..ivveniiii i
IMPLICATIONS OF FPGAS ...
INDUSTRIAL ELECTRONICS APPLICATIONS.......oovneiiiiieeeeeeeeeee,
BREAKDOWN BY REGION ....ooutiiiiieeeeee e

TABLE 33 PROJECTED GLOBAL SALES OF ASICS FOR INDUSTRIAL
ELECTRONICS APPLICATIONS BY GEOGRAPHIC REGION,

THROUGH 2014 ($§ MILLIONS).......uuuuiiiiiiiiiiiiiiieieeiiee ettt

FIGURE 31 PROJECTED GLOBAL MARKET SHARES OF ASICS FOR
INDUSTRIAL APPLICATIONS BY GEOGRAPHIC REGION, 2009

AND 2014 (/0) ....................................................................................................

TABLE 34 PROJECTED GLOBAL MARKET SHARES OF
STRUCTURED ASICS FOR INDUSTRIAL APPLICATIONS BY

GEOGRAPHIC REGION, THROUGH 2014 ($ MILLIONS)............cccc......

FIGURE 32 PROJECTED GLOBAL MARKET SHARES OF
STRUCTURED ASICS FOR INDUSTRIAL APPLICATIONS BY

GEOGRAPHIC REGION, 2009 AND 2014 (%) wv.vvovveeeeeeeeseeeeeeeeeeseeseesressesenees
FIGURE 32 (CONTINUED) ..o seee s eee s

TABLE 35 PROJECTED GLOBAL SALES OF OTHER ASICS FOR
INDUSTRIAL APPLICATIONS BY GEOGRAPHIC REGION,

THROUGH 2014 (§ MILLIONS)......ooeveooeeeeeeeeeeeeeeeeeee e seeenens

FIGURE 33 PROJECTED GLOBAL MARKET SHARES OF OTHER
ASICS FOR INDUSTRIAL APPLICATIONS BY GEOGRAPHIC
REGION, 2009 AND 2014 (%) +vevveveeeeeeeeeeeeeeeeseeseeeese e e eeeees s eesee s
BREAKDOWN BY APPLICATION/END PRODUCT .......ooovveeen..
TABLE 36 PROJECTED GLOBAL SALES OF ASICS FOR INDUSTRIAL
ELECTRONICS APPLICATIONS/END PRODUCTS, THROUGH
2014 ($ MILLIONS) .....oeoeeeeeeeeeeeeeeeeeeeeeeeeee e ee e eee s s s s s eees s e eeeens



FIGURE 34 PROJECTED GLOBAL MARKET SHARES OF ASICS FOR
INDUSTRIAL APPLICATIONS/END PRODUCTS, 2009 AND 2014

TABLE 37 PROJECTED GLOBAL SALES OF STRUCTURED ASICS
FOR INDUSTRIAL ELECTRONICS BY APPLICATION/END
PRODUCT, THROUGH 2014 ($ MILLIONS).......vveeeeoeeeeeeeeeeeeeeeeeseereen,
FIGURE 35 PROJECTED GLOBAL MARKET SHARES OF
STRUCTURED ASICS FOR INDUSTRIAL APPLICATIONS/END
PRODUCTS, 2009 AND 2014 (%) c.vovveeeeeeeeeeseeeeeeeeseeeeeeeeeeeseesessseessesssnseneens
TABLE 38 PROJECTED GLOBAL SALES OF OTHER ASICS FOR
INDUSTRIAL APPLICATIONS/END PRODUCTS, THROUGH 2014
(8 MILLIONS) ... s e e s e s s s se s seeeeens
FIGURE 36 PROJECTED GLOBAL MARKET SHARES OF OTHER
ASICS FOR INDUSTRIAL APPLICATIONS/END PRODUCTS, 2009

Power Management .............cceeeivviiieeeiiiiiieeeeeiiiiee e eeeie e
g T 0 V= OO U SR UPURPURRPPPOt
Pressure and Temperature Measurement..............cc..ccevvuennnennn
Industrial Image Processing .......cccoeeovvvieeiiiiiiieeiiiiiiieeeeeiiieeeees
High-Voltage Applications .......cccccceviiiiiiiiiiiiiiieiiiiieeieeeeeeeeeeeee,
Photo Transistors and Opto Sensors .........ccccccceeeeeeeeeeeeeeenvnnnnnn.
Linear Regulators.......ccoooivvviieiiiiiiiiieiiiiee e
Control and Evaluation Circuits..........ccccoceeeeeeeiiiiiiiiiiiiiieeeeene,
Interface and Signal Processing Electronics ............ccovveeeeeeenen.
N 1T 0110 - OO PP
IMPLICATIONS OF FPGAS ......ootiiiieee e
MEDICAL APPLICATIONS. ...
BREAKDOWN BY REGION ......oooviiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeaeeaeaaees
TABLE 39 PROJECTED GLOBAL SALES OF ASICS FOR MEDICAL
APPLICATIONS/END PRODUCTS BY GEOGRAPHIC REGION,
THROUGH 2014 (§ MILLIONS).......ccccouoviiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e
FIGURE 37 PROJECTED GLOBAL MARKET SHARES OF ALL ASICS
FOR MEDICAL APPLICATIONS/END PRODUCTS BY
GEOGRAPHIC REGION, 2009 AND 2014 (%) «cccuueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
FIGURE 37 (CONTINUED) ......cccooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee,
TABLE 40 PROJECTED GLOBAL SALES OF STRUCTURED ASICS
FOR MEDICAL APPLICATIONS/END PRODUCTS BY
GEOGRAPHIC REGION, THROUGH 2014 (§ MILLIONS,)........................
FIGURE 38 PROJECTED GLOBAL MARKET SHARES OF
STRUCTURED ASICS FOR MEDICAL APPLICATIONS/END
PRODUCTS BY GEOGRAPHIC REGION, 2009 AND 2014 (%)..................



TABLE 41 PROJECTED GLOBAL SALES OF OTHER ASICS FOR

MEDICAL APPLICATIONS/END PRODUCTS BY GEOGRAPHIC

REGION, THROUGH 2014 ($§ MILLIONS) ....cccccveeviiiiiniiiiniieeeieeeieeee, 113
FIGURE 39 PROJECTED GLOBAL MARKET SHARES OF OTHER

ASICS FOR MEDICAL APPLICATIONS/END PRODUCTS BY

GEOGRAPHIC REGION, 2009 AND 2014 (%) «ceeoveeeeieeeeieeeeieeeiee e, 113
FIGURE 39 (CONTINUED) ....cuuueiiiiiiiiiieiiite ettt 114
BREAKDOWN BY APPLICATION/END PRODUCT ..........ccccouuneee. 114

TABLE 42 PROJECTED GLOBAL SALES OF ASICS FOR MEDICAL

APPLICATIONS/END PRODUCTS, THROUGH 2014 (§ MILLIONS)...... 115
FIGURE 40 PROJECTED GLOBAL MARKET SHARES OF ASICS FOR

MEDICAL APPLICATIONS/END PRODUCTS, 2009 AND 2014 (%)......... 116
TABLE 43 PROJECTED GLOBAL SALES OF STRUCTURED ASICS

FOR MEDICAL APPLICATIONS/END PRODUCTS, THROUGH 2014

(8 MILLIONS) ... oo s s 117
FIGURE 41 PROJECTED GLOBAL MARKET SHARES OF

STRUCTURED ASICS FOR MEDICAL APPLICATIONS/END

PRODUCTS, 2009 AND 2014 (%) «.vereeeeeeeeeeeeeeeeeeeseeeeeeeeeeseeeesssessesssssseens 118
TABLE 44 PROJECTED GLOBAL SALES OF OTHER ASICS FOR

MEDICAL APPLICATIONS/END PRODUCTS, 2007-2014 (§

MILLIONS) oo e e e s e e 119
FIGURE 42 PROJECTED GLOBAL MARKET SHARES OF OTHER

ASICS FOR MEDICAL APPLICATIONS/END PRODUCTS, 2009

AND 2014 (%0) ceeeeeeeeeeeeeeeeeeeeeeeeee s assaassssssssssssssssssssssnnnns 120
ASIC APPLICATIONS/END PRODUCTS......cccoeeeeeeeeeeeeeeeeeeeeeeeeee, 120
Implantable CRM ..........ooiiiiiiiiicceeeeeeeeeee e 121
Neurostimulators........cooeeiviiiiieiiiiiiee e 121

Drug PUMPS .ot 121

Glucose and Pressure SEnsors ............vveeeeeeeeeiieviviiiiieeeeeeeeenennn, 121

Digital Hearing AidS......cccoeeeeiiiiiiiiiiiiiieeeeeeeeeeeieeeee e 122

Diagnostic EQuipment ..........cccoooviieiiiiiiiiieiiiiiee e 122

Medical Image Processing...............uuueeeevurereieueeeeeenenenneenennnnnnnnns 122
IMPLICATIONS OF FPGAS ..ot 122
SCIENTIFIC AND OTHER APPLICATIONS.......oovvvieiieeieeeeeeeeeeeeeeeeeeeeeeee 123
BREAKDOWN BY REGION .......oooviiiiiiiiiiiiiiiiiiiiiie e 123

TABLE 45 PROJECTED GLOBAL SALES OF ASICS FOR SCIENTIFIC
AND OTHER APPLICATIONS/END PRODUCTS BY GEOGRAPHIC
REGION, THROUGH 2014 ($ MILLIONS) ......ovoeeoeeeeeeeeeeeeeeeeeeeeeeeeere 123

FIGURE 43 PROJECTED GLOBAL MARKET SHARES OF ASICS FOR
SCIENTIFIC AND OTHER APPLICATIONS/END PRODUCTS BY
GEOGRAPHIC REGION, 2009 AND 2014 (%) wvevvvoeeeeeeeeeeeeeeseeeseeeseeseeeseeneens 124

TABLE 46 PROJECTED GLOBAL SALES OF STRUCTURED ASICS
FOR SCIENTIFIC AND OTHER APPLICATIONS/END PRODUCTS
BY GEOGRAPHIC REGION, THROUGH 2014 ($ MILLIONS)................... 125



CHAPTER FIVE: STAKEHOLDER DETAILS
REGULATION ..ottt
FUNDAMENTALS AND STOCK PRICES.......cccooiiiiiiiiiiiiiiiicceee,

FIGURE 44 PROJECTED GLOBAL MARKET SHARES OF
STRUCTURED ASICS FOR SCIENTIFIC AND OTHER
APPLICATIONS/END PRODUCTS BY GEOGRAPHIC REGION,

2009 AND 2014 (%) oo e e e
FIGURE 44 (CONTINUED) ..o

TABLE 47 PROJECTED GLOBAL SALES OF OTHER ASICS FOR
SCIENTIFIC AND OTHER APPLICATIONS/END PRODUCTS BY

GEOGRAPHIC REGION, THROUGH 2014 (§ MILLIONS).......cccccocueeeen..

FIGURE 45 PROJECTED GLOBAL MARKET SHARES OF OTHER
ASICS FOR SCIENTIFIC AND OTHER APPLICATIONS/END

PRODUCTS BY GEOGRAPHIC REGION, 2009 AND 2014 (%).................
BREAKDOWN BY APPLICATION/END PRODUCT ......................

TABLE 48 PROJECTED GLOBAL SALES OF ASICS FOR SCIENTIFIC
AND OTHER APPLICATIONS/END PRODUCT, THROUGH 2014 ($

MILLIONS) ..o e s e e s e es s es e eeenee

FIGURE 46 PROJECTED GLOBAL MARKET SHARES OF ASICS FOR
SCIENTIFIC AND OTHER APPLICATIONS/END PRODUCTS, 2009

AND 2014 (%) eseeeeeeeseeeeeeeeee e e e s eee s s s s seee e eesees e s

TABLE 49 PROJECTED GLOBAL SALES OF STRUCTURED ASICS
FOR SCIENTIFIC AND OTHER APPLICATIONS/END PRODUCTS,

2007-2014 ($ MILLIONS) ....oo.eeeeeeoeeeeeeeeeeeeeee e ees s

FIGURE 47 PROJECTED GLOBAL MARKET SHARES OF
STRUCTURED ASICS FOR SCIENTIFIC AND OTHER

APPLICATIONS/END PRODUCTS, 2009 AND 2014 (%).....ccccouvveereeunnnee..

TABLE 50 PROJECTED GLOBAL SALES OF OTHER ASICS FOR
SCIENTIFIC AND OTHER APPLICATIONS/END PRODUCTS,

THROUGH 2014 (§ MILLIONS).........oovooeeeeeeeeeeeeeeeeeeeeeeeeee e

FIGURE 48 PROJECTED GLOBAL MARKET SHARES OF OTHER
ASICS FOR SCIENTIFIC AND OTHER APPLICATIONS/END

PRODUCTS, 2009 AND 2014 (%) cceuueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e
ASIC APPLICATIONS/END PRODUCTS........oovvtiieeeeeeeeeeeinn,
High-Temperature Applications ........cccceeeeeeiiiiiiiiiiiieeeeeeeeennnns

Particle Detectors ..........uuveeeeeiiiiiiiiiiicceee e

Nuclear ENergy......ccccvviiiiiiiiiiiiiiiiicceieeeeeeeeeeeeeeeeeeeeeeee e

Military RAdios ........uuvuueeveiiiiiiiiiiiiiiiiiiiiiieiieeieeaeneeeenennnnnenennnnnne

DS PlayS. oo

AVIOTIICS ..ttuuuiiiiiiiiiiiiiiiiiiietttiataeataaeaeaaaaaesensesanennnnnnnsnnsnnsnnnsnnnnnnnns

Satellite Backhaul ..........c.cccoooeiiiiiiiii e,
IMPLICATIONS OF FPGAS ......ooviiiie e

BUYER SUPPLIER INTERPLAY AND CRITERIA FOR

CLASSIFICATION ..ottt



ASIC USERS ... 138

FOUNDRIES ...ttt 139
EDA SUPPLIERS........ooiiee et 140
IP OWNERS ..ottt aaeaassasaassnnnnne 141
SEMICONDUCTOR SPECIALISTS .....cooveiiiieeeeeeeeeeeeeeeeeeeeeee 142
ASIC SPECIALISTS ..., 142
STAKEHOLDER SUMMARY ...ooooiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 143
ALTERA ... .o e e e e e 143
ARM oo e e e 143
ARM (CONtINUEA) ....uuuuieeeeiiiiiiiiiiiiiieee e 144
CHIPX ..t e e e e e e e e e e e e e e e e e anaaees 145
COMIT SYSTEMS......ccooeeeeee e 145
EASIC ..o 146
ESILICON ..o 147
FARADAY TECHNOLOGY CORP.....cooovveeeeeeeeeeeeeeeeeeeeeeeeeeeee 148
FREESCALE ..o 149
FUJITSU MICROELECTRONICS, LTD. ..ccooovviieiieeeeeeeeee, 150
IBIM .o e e e a e e e e e e e e e e 151
INFINEON TECHNOLOGIES.......oooiiiiiiieeeeee e 152
INNOVASIC ...t e e e e e e e e e aes 153
MENTOR GRAPHICS CORP. ......ovvriiiiiieieeeeeee e 154
NEC ELECTRONICS AMERICA. .......outiiiiiaans 155
ON SEMICONDUCTOR .....cooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 156
SAMSUNG ..o 156
SYNOPSY S ..o 157
TI 158
TRIAD SEMICONDUCTOR......cuuttiiiiiiieeeeiieeeeee e 159
TAIWAN SEMICONDUCTOR MANUFACTURING CORP.
(TSIMIC) oo e e e e e e e e eaaaa e e e e e e e e eeeaes 159
UNITED MICROELECTRONICS CORP. (UMCQC) .......cccoveevrrrreeenn.. 160
United Microelectronics Corp...(Continued) ..............oovvvvvvnnnen. 161
X A e ————————————————————————————————————_ 162
CHAPTER SIX: U.S. PATENT ANALYSIS.....oooiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 163
INTRODUQGTION ....ouutiuiiiiiiiiiiiiiiiiiiiieiieeaataaaaaaeraanasaaraannsaneaanaanannnanana.———————————— 163
TRENDS BY FUNCTIONAL CATEGORIES. ... 163
TRENDS BY FUNCTIONAL CATEGORIES (CONTINUED)........... 164
FIGURE 49 U.S. PATENTS RELATED TO ASICS BY CATEGORY,
1976=APRIL 2009 (%) ev.voeeoeeeeeeeeeeeeseeeeee e s s s s s s 165
FIGURE 49 (CONTINUED) .....ccoooooiieeeeee et 166
TRENDS BY YEAR ... ..ot 166
FIGURE 50 U.S. PATENT TRENDS IN ASICS, 1976-APRIL 2009
(INUMBER) ...ttt e e e e e e et ae e e e e e e e e e saaaaaaaaaaaaens 166
FIGURE 50 (CONTINUED) ....cccoooeeieeeeee ettt 167

TRENDS BY COUNTRY ...oooiiiiiiiiiecce e 167



FIGURE 51 SHARES OF U.S. ASIC-RELATED PATENTS BY
COUNTRY, 1976-APRIL 2009 (%) rvveoveoeeeeeeeeeeeeeeeeeeeeeeseeeeeeeee e s
TRENDS BY ASSIGNEE ..o

TABLE 51 ASSIGNEES OF FOUR OR MORE U.S. PATENTS RELATED
TO ASICS, 1976-APRIL 2009.........o.oooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeess s



