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T Ho| EFS USS EEs R
HDL Coding HDL ©1of EZ 82t U A|ABIS J|& (description)shs i
IP Interface P &% AZS 23 o1z W
IP &7 7= IPS HA Sijgst= 7= - -
AMSIP OfRI/ELNS P MSS 9I3+

Platform-Based Design

=
IP "jALZ0] EOlot=E TFAE Platform X O[S AREEHAA) B

7% IPE AZstl EHAESH=J|= | IP Test/Verification PO A5 I H|AE e
PHE= P ARSRIO|A P7} MEE 1 JYALZO0| SO[otes Mol & &5
Pz Pz %ggctlyf@ Zzg | PEZEI IP ARSRIZH P 0§ Fof IPo| ZZof it HEE S| fit &=
el=e PES P 7{2}oi] QofM, el P 25, 71X P 250 Chst g
IP Numbering P 5 % 2217} B0J5k 37| 23t EEsEl i
Py | NEHEE %T_I:ﬁ.;l’é S| Chip-Package Codesign EEQI Chip2t PackageE =2|Mo= Sgs7| 2fsh Swsfor &
et =

HEERH| AKX

St & 2AH & 2ot
LR HAZN/IEY JE

CAD

3|2 A S et
A7 NS5 IE

Embedded Memory

A SeHYEe}
RES = Pt

HiTH 38
HhTA| E HAE 9le
T A /2N O

Lt SoC

Embedded Software

SoC Lol LY Z=l=
AZEQ0f 7|&

System-in-Package

CHrol 78t 7R =
ANots Al2g FE TS

Packaging

SR & 2| Assembling
9 Packaging 7|&

Multimedia

HE|n|of &b, ®{2],
W, MEH TI=
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Package NESCIR=T 5 P = JEZEEY
= Ix
CAD 512 MAE slet 4 XIS 7|2 SOOI | posiora | s | s | 488t | assl
H | Xxlo i al i
Packaging ,ﬂgxﬂ Zl9] Assembling 2! Packaging B B . . ngst Ags)
P SoC Lo 022 |2 Lfatste T1s - - - - sgst | wagy
Em = AT ~ = -
Erbedded SoC Lol iatEl= AZE9of 7% - - - - ags | sy
T HE[D|TIo| 2=, 2|, M, M IS0/ HE iE Aes A3
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- SoCe] # SR IT SoCe 20049 (Ver.2005)FE] 24 7% Ews) uld =02 A= on, 2007d
(Ver.2008)9l E019bA IT SoC2] the B9 Y SoC7t 54 712 A E0S

- 20044 (Ver.2005)9l%= SoCe] AAlel &14] 841 IP A 71, IPY] % %%, IP A5 HAE 71&3) f3d
S =2 ¥ 3} g0 7 MAEILS

- 2005+ (Ver.2006)°ll= 24 3} thd &< IP 6 &, IP A 715, IP A5 R EI2E 759 7] 84
71l HEAE AR 58 i P AeE EF, [P FE%7F 5, [P 23S &2, [P Numbering £,

HDL Coding ®*, IP Interface, AMS IP A7, Platform 71%F 437, IP Test/Verification 7% 3=3Fal-E<] thaf
A 2EWS Bk
- 2006 (Ver.2007) 9= Ver.20069] W-8-& Bekslsi on, 53] 200619 SIPAC Algol T8 et =) 25
Qo] F2 AA L 2udl S 7 Bekells
s= 20041 (Ver 2005) 2005 (Ver 2006) 20061 (Ver.2007)
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- BEO 48 HE - BEsI9L7IE N oA - L= SoCYIE HE HEF
71&X 53}
o o = + SoC #4j7| 2 AR — W] Zst
A [ f=an Z 12 a5 501y SE EZ3}: Time to Market H
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o5 23t
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« Asian IP/SoC
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* IP Interface = Codesign
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+ Platform—Based IP"Numbering
Design

13.1. Z53te] oA

Ve o0 Bk e (1) AR The ok, AR T2 712, A2 T Hel SoC 7] Helshe
AR L AAE] 45 el it SoCel AAE Rsabl s, (2) AAR 2 At e
Ajolol SoC S 2 Akael ol 34, 7k WP, HF, 8% 5L Fs bl e HEE 7 U

* Wi SoCe HREA7]719] F4 ke wlze], tAd Bl=, opdZ 8=, CPU, Al So] 53
ST AIZRS sl whea] Rl fAshs 71

* olBg v SoCel e flalie B4, AHFE, BRI17] 5 AR 71 S QIR A R AT S W
714" o] FREolok G SoC A 71&e] il AT RelA Al e EdA2E 2 78 5303 SoC
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Complexity

Logic Transistor per Chip(M)

10,000 100,000

1,000 4- Logic Tr./Chip | 10,000

------ Tr./Staff Month.

100 —+ 1,000 .
o
=

10 L 58%/Yr. compounded -+ 100 ;

Complexity growth rate pu
>0
[ S A N T 5§
--------------- > b=l
,,,,, oo
0.1 XX 1, &g
_____ 21%/Yr. compound
_______ Productivity growth rate
0.01 pe==--"" -+ 01
0.001 001

1861
€861
G861
/861
686
1661
€66
566+
1661
666+

1002

€002

5002

Source: Sematech

(Q241) 4 % o] SR S7letIRI0] Mk 57}

o]e1gk SoC AAS] J3H, 71l veFd B ARMI A1 E S53617] Seire Sato] A5d

2 Ak uho] I
A Zest7lss

A= rjel AsH

3P HYg. IPE ARS8l SoCS AAlsh=
12351 [PE AMale] A A8 Block 718 24| (Block Based Design) o] AREE|210:
IPY] AAE-S 9J3F Al ~Ello] A2 A5 [P Hato] ohg}, A]AEle] 7|3

2 KA =y

= A

S

afo] Al 2Bl 7H%_ 1= Platform 719 SoC A7) ¥4 (Platform Based Design) 2.2 @819
H 5 A7) 71 9 A e7re] wEel ek ARt A S7kskaL glout, Al2g] qFRe] STt Al
o 43171 m{%} | el SoCE ANdshetl] B et P 4= 9 ARl

o AR} BHE Tee] [PS Tiee] AL shue] SoCR PASRE 297} B ulalA S
A2

AR 7L

o S_}‘é

=

o] FA43| Z7Iel92. B3 ME T2
AAE 2 B SoCE HsdtaL HlaEs|of & F g/do] F43] 57

2 el IPe] Ai50] okdel et EFAE el olv] H38

Selehs A7 Bold S o] A 1Py AR, AZ 4 9t 88,

e B a4l 44 ZkHS

wolAE [P opj2) tire] AL A SoC B

Package (SiP) 710 ‘sl on, ofd met threl 33t 7145 &
71ze] B el 548 Tl =

A3 ARl w2t Al 2le] 8 et 725 AAshe Al AL
sh= H/W 7Rt Al2=8] 9ol S/We 78she S/W 712} 50 SoC 7 ZpgellA /?.};
A i AAEE Sdele] HF2

],o}o:]__

1-oto]

UL 270 B3 ASICS el

ZH*F%

7184

T 34 Sk A, ol wet v

gl H/WE 74

sl elalor &

SoCE TEsl7] #lst

IPS ARFESHE 2] A A H1 G

T ARl T 71e2]) He o

w3717 el HAeks System-in-
“dA18l= Chip-Package Codesign

5k

o WA Yie SoC HolollA [P AA 7]&e] F53} [P A5 2 HAE 719 553} [P 5 B A%, IP 5%
71&9] 538} Sol HAlsHA e7E 1 9
IT8g - 2= 20} | L} SoC 211
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W= SoC 71| 23te] B IP /N Alglo] 843} 2 = Qle%, [P AA 71%, IP A5 R HAE 7|s, IP

& BE, [P &% 71ecl g 253k 7

o« [P A A HIAE, 7%, 53 52 93 Feh Al
* VSIA, SPIRIT, SI2, Accellera 5 <A 38} 71 7]4t9] 37 Aol tl-g-ah= =u] <t vl
o Wi SoC 8t oM 5 o, ot 5] 9

1.3.3. Vision @ 7o) &=}

1,}1_. SoC &l su/d 7]% 7H \l =

_I

rﬁ
tlo
offt
o
4
=
2
0
10
n:
l[}l‘g

. ’I*I‘M(TimerTo—Market)o Tl 2JgH [P AR,
¢ SoC 7HEkS x| lehs H71 A5 A A 2 AR 24
o« SoCAAE] % B3 AAES B3 SoCAIA] AlAIZ ) vhA 2 &3} 24

+ SoC NS 919 [P A HEsh2 [P A 2 AL 270
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O

o A AP Z=AL 71891 IDCOl w2 =] SoC AP A8 B A (G DI 2om g AgE2 A 1R
AT A 14.0%, 7% 712 A+ A 12.8%°] 114 g7go] ol i 9

(F 1) 2UHQ| SoC Al= 818 3 M2t (IDC, 2002.4)

=) [ 2002 2003 2004 2005 2006 2007 2010 CAGR (%)
1,407 1645 1872 2,001 2412 2,601 3,763 131
A =R 284 343 388 47 454 520 748 129
AlE SoC 95 1,074 1,207 1,385 1,638 1732 2,525 132
Heiant 198 228 257 289 320 349 490 120
A 263 307 352 393 453 492 753 140
= 2= 166 196 215 239 266 310 435 128
o I FAHAAA L] T2 TP FEAAE IT-SoC F]2] BAAEE Salo] AFEH, 20033 FAMAAA 7}

AP Btoly 2ube Ao A A2k SoCE % T8710]H, ool AREE [P % 1247109 71 ‘5%01 AHEE TP
ADC, DAC ¥ PLL 59| oFd21 Hard IP2 AA9] 60%E 2. WAE Z2AA F0)= ARMS Ul AR
3%, 145 QIEIs|o] 4 [PRE USB7L tii-i-& A3 A of 221 [P 3 & ol Az A A0

2 52 oAl A A IP o AR, Z2AIA Foje} BUS QIE o] 5o RS [P A9 =49 <4t
IPE AHESI =

(E 2) = 7|9l ArM o} of ILLRIQ| Foundry AH|AS S8 2003 % IPALSEIE (IT-SoCAISE, 2004, 12)

T AHETRL 1 (B g A TH|(%)
ZENN 20| 20 6 26 210
- ARM =0f 19 4 23 185
-80C51 2| 1 2 3 24
otz P 58 17 75 605
- ADC/DAC 32 7 39 315
-PLL % 10 36 290
T2 olE{E|0|A IP 15 8 23 185
-USB 13 6 19 153
-PCl ¢ 2 2 4 32
A 93 31 124 100

(X2 SoC) 60 18 78 -
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o T WA 2GA ] P A A8 AR, o] AR, sl s, FodRieA] 5 REEA] A2 A
FPFEA38k 9 0.13/0.18/0.25um A€ IPE % 28749, o5 AMAAE A4 B4 PAsee] oF 74%5
A8k 9o mjio] 15%, Eiohdub=alzt 12%% AREkaL 9. oPdR1 IPE 34 2/&Z 0|1 )
Az Ao tiF-E FHellA AN [PelH, 1 219 tAE [P A9 = 2t IPY. TSMC7F IP
Alliance ProgramellA| A-g-dh= IP 719~= 0.13um 31%, 0.18um 51%, 0.25um 34221t Hlsled, A7 #1e]
7% ARM 39t 47%2] IPE AlF-3h= & 0.25um °©]F] Het SoC 7He] 4291 S8 [PE A3t $lo]
AIAIAR] ) A 2HE] gl Wi QIARE iRk 9152 SoC AlE 52 A7) whiel] Ul 49
A7L o188 4 gl 713 T3] AT A ] . APIHAE ALl H] WHEA] AR GAIE o] 851
SoCE AIAE A4 ALEE P F502 Qlate] FAAA7} 31%3 2 23 PE glojAlxslolof s o] ¢
A= [P ARS8 o] ] SoC Al 0] Aol 8.4

(I 3) LK Sl A= QA[2| 27 IP & (IT-SoC LS, 2004.12)

0.13um 0.18um 0.25um
TE oY oY L [R 5 oY (R 5 &
Z2MHM 20 38 25 6 8 10 7 5 99
- ARM =04 26 17 1 1 4 2 0 51
-80C51 2 0 0 5 6 0 5 4 20
- DSP Z0{ 12 8 0 1 6 0 1 28
o2 IP 18 25 14 4 19 13 11 104
- ADC/DAC 9 17 I 2 16 10 5 70
-PLL 9 8 3 2 3 3 6 34
112 O|E{m|o|A IP 15 17 1 1 8 2 2 46
-USB 6 5 0 1 2 1 2 17
-PCl Q| 9 12 1 0 6 1 0 29
Peripheral IP 36 36 0 0 36 0 0 36
Multimedia & 0 0 0 1 0 0 1 2
st A 107 103 21 14 73 22 19 287

212. = A3 A g A

* Gartner Dataquestell 2% ASIC/ASSP Z IT SoC =2+ 20031 3159222 A vkwA)] A% 1,7759 9

ol|A AR|3h= ¥l g2 17.7%0°1H, A% 15.9%2] AFES 71534 200890 6409 Hejol] o5 Zloz

A, o]e} 22 A FEE 20039 HA] ASIC/ASSP A< 52.9%, 200800 & 66.9%01] el AloaA]
ZA BEEA] APl A SoC7E ARk HIF- AlRte] A5 31at 571 A 0= o
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Billions of Dollars

4 8 SLI/SOC ASIC
40 SLI/SOC ASSP
35
30

25
20

(7121 2) ASIC/ASSP Z IT SoC 772 50| (Gartner Detaquest, 2004,11)

&) ASICHT} 2 ¥ FF5}E|o] Boo] ARgAl7} Tuldls ASSP SoC7F AA] SoC AlllA 2}x6Re H]Fo] oF
60~70%2 ASIC SoCRTH 8. 72 4191 A% A5 Al nel £/74 54 Fobt 2003d &) 24 SoC
A % 41955 A3 Q0P 20039 9 1299 Dol BT 15.1%) FES 71550841 20084
2} 2602] Belol o2 Ao A, AHAFA FEE 1A S0 A8l 2 304.8 At 9ot the 4
o H|a] AT A AFB0] 13.8%= Azsle] 2008d)= A1 H-e-go] tha 7Hast Ao g Hol ukd golE
ZRAld R AR ARl AT AEE0] A7) 16.1%, 18.8%% w0l 20039 A A& 21.7%, 4.1%°11
20080l SART} A% 2718 A0 2 o4y

(G =)
30,000
25,000
20,000 18,300
15,000 - 12,879 14,388
9,577
10,000
6,826
5,000 5078 -
1,299 916 =
0 ‘ e e
S AH| X7 OO|E{ =2 A Al XHE A} J1E}

(12! 8) £ Aot SoC AlaH 2 (Gartner Dataquest, 2004.11)
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g9 A7), 28R, aglg7k=, DVD Sl SoC7} o] ARgE 1 9le Ao 2 vehdor) 20089 T
2Zdlo], YXd TV, Bl PC, 2E2]A] Gl ARE]= SoCAIe] ZA| 4748 Ao 2 s 95

Digital Cellular

Storage

Video Game Devices

Consumer Display

Graphics Cards

Desktop/Mobile PC
Motherboards | 2008

TV, Digital CRT 2002

Broadband Remote Access

GPS Navigation Systems

DVD

T T T
0 2 4 6 8 10 12 14 16 18 20
Billions of Dollars

(J2! 4) =2 M= SoC AR 12 (Gartner Dataguest, 2004.11)
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o] F9 Al R FE v o] ¥ F, HEv|to] 4 ¥E S E T U

- 22] §5& DRAM, SRAM, EA] wle)7t F8& o] FaL glom, HAlgs
= 7RI Sl 53] ARt sloly 2 vl = 242t AlA| 1919 3919] wl=e] AR JAIZ=A = SoC
e Mwska 9l

-H2Zeo] FE2 2 YEdlo] 3fd A o] At Hageo] 745§ RE=Al]l LDI (LCD Driver IC)E &
T om A7 Hi rEe] 71 A A AR 7RI

- HEn|t)o] FF-& 27]ol e Fidstel] AMEE CIS (CMOS Image Sensor) AlF-2-2 Al2F8te] CCP (Camera
Control Processor), CSP (Camera Signal Processor), MMP (Mobile Multimedia Platform) 2 =31 95

-} WA A2 A% Folele MR AlE $4, A EololM e vaEwlo] 5 5 HEn|to] 1 54
o7 Hagl on, Fnel| ofg WA ALk wdehe shete] ok Al SA3kEA] ekl s
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2.2.2. 79 71&/d dek 9 HY

o T2
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(3£ 5) VSIAS| Development Working Group List (20054 6& 0[7)

Functional Verification DWG On-Chip Buses DWG
Hardware-dependent Software DWG Platform Based Design DWG
Implementation DWG System Level Design DWG (Inactive)
IP Protection DWG Virtual Component Quality DWG
Manufacturing Related Test DWG (Inactive) Virtual Component Transfer DWG
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Provider) 25 IPE Al 85 ) [Pe] £4& B71 5 Sl W7 352 A

- IP Protection Pillar(IPP): IP 2% 2 trackingS $13+ watermarking 5] Wil tia] 742 Fof A4t
° Virtual Component Identification Soft IP Tagging Standard Ver1.0 &3

— Soft, TP} AA| 9 7 2ol o] E Wel] thek F5
° Virtual Component Identification Physical Tagging Standard Ver2.0 23t
— Hard IP9] AA| 2k 712 I oM o] E2Z) o] thigk %5

- IP Infrastructure Pillar(IPD): TP A A At A ZdD714] ZREAQ flow 4] EQek BE A Al

- Research & Development Pillar: R&D Pillare 3 3~5d Ul2] =8 Topicoll tisll 245 T A7ska e
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groupE°] X3

« VSIAE= 20074 T892 1 &5S TRl B A 59 A< e 7|#e 2 71712 A% VSIAY 23k F
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(i 6) VSIA9| Specifications (20074 72 $4xH)

Document Name Version Authors Date Issued
. ) ) _— ) ) Revised 2001 2
Analog/Mixed-Signal VSI Extension Specification (AMS 1.2.2) 122 Analog/Mixed-Signal DWG Released 1999 11
Analog/Mixed-Signal Signal Integrity VSI Extension . Revised 2002.3
Spedification (AMS 2.1.0) 10 Analog/Mixed-Signal DWG Released 20023
On-Chip Bus Attributes Specification . Revised 2001 9
(0CB120) ! On-Chip Bus DWG Released 1998 8
Signal Integrity Specification S| Sub-DWG of the Implementation
(MP 12.0) 1 DWG Released 20041
Soft and Hard VC Structural, Performance and Physical ) . Revised 2001 1
Modeling Specification (A 12.1) 21 Implementation; Verification DWWG Released 19995
VG/SaC Functional Vertication Specification 1 Functional Verification DWG Released 2004 3
(VER2.10)
Test Data Interchange Formats and Guidelines for VC )
) - ) Revised 2001 1
Providers Specification 1 Manufacturing Related Test DWG
Released 1999 .6
(TST1.1.1)
. — Revised 2001 1
Virtual Component Transfer Specification (VCT 1.2.1) 2 Virtual Component Transfer DWG Released 1999.10
(3 7) VSIAQ| Standards (2007A 72 #4xl)
Document Name Version Authors Date Issued
System-Level Interface Behavioral Documentation Standard ) Revised 2000.3
LD 110) 1 System-Level Design DWG Released 20003
) ) Revised 20019
Test Access Architecture Standard (TST 2.1.0) 1 Manufacturing-Related Test DWG Released 2001 9
Virtual Component Attributes (VCA) with Formats for Profiling, Revised 2003.3
Selection and Transfer Standard (VCT 2.2 3) 2 Virtual Gomponent Transfer WG Released 2001 3
) . Released 2000.6
Hard Intellectual IP (IP) Tagging Standard 20 Intellectual Property Protection DWG Revision Released 2006 11
) ) Released 2004 8
Soft Intellectual Property (IP) Tagging Standard 10 Intellectual Property Protection DWG Revision Released 2006 11
Virtual Component Interface Standard 5 On-Chip Bus DWG Revised 2001 4

(OCB220)

Released 2000.3
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(i 8) VSIAQ| Technical Documents (20074 72 &4xl)

Document Name Version Authors Date Issued

VSIA Architecture Document - VSI Alliance Released 1997 3
VSIA Deliverables Document 260 VSI Alliance Revised 2002 5
Intellec?ual Propgrty Protect\on White Paper: Schemes, . Revised 2001 1
Alternatives and Discussion 1 Intellectual Property Protection DWG Released 2000 8
(IPPWP 1 11) ’
White Paper: The Value and Management of Intellectual ) ) Revised 2002.6
Assets (PPWP 2 1) Intellectual Property Protection DWG Released 20026
Techmcal Measures and Best Practices for Securing . Revised 2002.11
Proprietary Information 10 Intellectual Property Protection DWG Released 2002 11
(IPPWP 310) ’

) ) ) Member review ended
Platform-Based Design Taxonomy Version 1 (PBD 11.0) - Platform-Based Design DWG 2003 12
VSIA System Level Design Model Taxonomy Document 5 System-Level Design DWG Released 2001 7
(SLb22.1)
Taxonomy of Functional yerlf\catlon for Virtual Component ’ Functional Verification DWG Released 2001 1
Development and Integration(VER 1 1.2)
VSIA QIP Metric version 3.1 111 Released 2004 6
Hard IP Tag Reader/Writer 11 IP Protection Released 200611
Virtual Component Interface Standard 5 On-Chip Bus DWG Revised 2001 4

(0CB220)

Released 2000.3
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AMS Analog Mixed Signal

DTV Digital TV

ETRI Electronics and Telecommunications Research Institute
HDL Hardware Description Language

P Intellectual Property

ITRI Industrial Technology Research Institute

IMEC Inter-University Microelectronics Center

KIPEX Korean Semiconductor Intellectual Property Exchange
KETI Korea Electronics Technology Institute

OCP/IP Open Core Protocol International Partnership

SI2 Silicon Integration Initiative

SiP System-in-Package

SPIRIT Structure for Packaging, Integrating, and Reusing IP within Tool Flows
SIPAC System Integration and IP Authoring Center

SoC System-on-Chip

STARC Semiconductor Technology Academic Research Center
TTA Telecommunications Technology Association

TTM Time to Market

VSIA Virtual Socket Interface Alliance
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