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From the Post Moore’s Law Era to Explore the Competitive Strategy

of Silicon Foundry Business - A Case Study of T Company
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ABSTRACT

The foundry industry is the focus of high=tech! development in Taiwan. However, the global
semiconductor business is facing:the difficulties of growth slowdown. As Moore's Law is
reaching its limit, the process development cost is going higher and higher. All the top
companies have streamlined their resources.in. developing nanometer lithography and mask
manufacturing. According to the-analysis of IEK and IC Insights ', the R&D cost of
nano-fabrication rises from 0.13um’s-0.5 billion to 32nm’s 1.4 hillion. Besides, the average
cost of new fab start-up also increases from 1.6 billion in'2000 to 5.4 billion in 2015. It is
observed that less and less IC companies have the products volume to fill such huge capacity.
Owing to financial difficulties of leading-edge technology development, IC manufacturing
companies tend to give up their own fabs, and seek the R&D platform of alliance and
manufacturing outsourcing. It also means that huge business opportunities for the foundry in
the future.

As Moore’s Law is reaching its limits, the concept so-called *More than Moore", it is the IC
industry goes for another solution rather than the pursuit.of advanced nano-techniques. In fact,
the profitability of many mature process including power management IC, automotive chips,
image sensors(CIS » CMOS Image Sensor), and MEMS (MEMS - Micro Electro Mechanical
Systems) are as much as the advanced process technology. Therefore, there are two paradigms
shift in the industry: (1) high-end technology follows Moore’s Law to drive the transistor
geometry down to 10nm node; (2) the use of mature technology in development of niche
market segments, such as the application-specific chips.

In the analysis of industry characteristics of post Moore’s Law era, which include: (1)
opportunity of foundry outsourcing; (2) paradigm shift of technology development; (3) merge
& acquisition in the supply chains; (4) heterogeneous IC systems architecture; (5) industry
revolution of mobile computing. The purpose of this study is to develop new foundry business
model in post Moore’s Law era, especially in the surge demand of mobile devices of year 2010.
This study will also analyze the competitive landscape of top-5 foundry companies: TSMC,
UMC, Globalfoundries, Samsung LSI and Intel, via Albert S Humphrey SWOT, Michael E.
Porter five force analysis, and to explore the competitive strategy suggestion for the advanced
and matured IC companies.



Keyword : Semiconductor Industry; IDM; IC Foundry; Five Forces Analysis; SWOT Analysis;
Competitive Strategy; Captive Mask House; Merchant Mask Shop; Turn Key
Service; More Moore; More than More; Post Moore’s Law Era.
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Wafer Fab Closures by Region, 2009-2011
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Fab Closures by Global Region > 2009-2011
AL kR - 1C. Insights, 2012

GRS Sk T T S £ & g ERATEA SR PAEDASIC R E -
WHEBF XY & S EET 2 HERREE S LF RVRELS L T
(1) & $apeivieiesd RN - G5 ep i £ BESE i)

E—‘ :;:" BEB

9]

T 13 & s £ = edbies B U B S Y K i & @ AMD 7 CPU
PO FEBERA ARG REED e 2 8 AN KN AR

50 BiEA
Foeptiiee £ 45 F Hmk o 4T AL AR 3228 % F WA EER L > &P
Tont 2P Ak

CRESAARETT I EER PSR TER AR
w2 B enZ g o

=
F T 8 T

2008 2009 2010 2011 2012 2013 2014

2 XILINX

28K A TEUEE

X

-l
UMC

310 1&KHFETEFDHIER

7 kiR DIGITIMES, 2010

20



Q) pAEX > FEIDMEHFLSTEMERFERT 5> LS 1 AR

DM £ & PRl 5 FF R AR p ka5 Wig o FL B
2 AR~ fdEF el e CMOS flAzit 4 0 FIP R A4 R A5 Bk
ARk > AR Fanik A R EEL YD R o b B b ER
B R4 F AR Glhos il BUTE FPGA 11 ZE - 3 KRB AE ARG Y
ASSP 2 A MEFEFEE T SR 0 IDM 27 &
boATE B R AL o

SEe

—i» ;-FE‘!;'I,{—T ’ igj

(©) iﬁ##’iﬁ‘-ﬁ”?‘ﬁjﬁ KA BB B CEREPFHECKE LG
Fern EDA BT ~ICRES & R KK S F 2 HRlR2 B i 7 5
BiF brd pR

OF Y EES LY I 3-3
More Moore : % F ®liss sl g T A 22 S dk A E TR AT R
More than Moore : B & & R Hjr > BB B & Tenf| A7 F R IE

(C) A SR* A4 FR > WINTEL 72 24 F3 &

i 1981 & IBM Hit di 4k 3 4 i 8088 AL E 1% — % PC xB6 ¥ i1 % K ik PC
a%»#%ﬁ,ﬂmﬁ#mmmmsﬁﬂ%A#Amw@ww ﬁmﬁ%ﬂi%%i
%% o INTEL'fe AMD 1x86 2t/ @ B e 2 f — tojb 4 o b7 S % > tis PC
pE s> WINTEL Zfpen@ A3 %7 SH L RS HEnT (RN - 1EREsY o
(IEK)#& 117 72012 &+ « ICT A £ Mas3n 1 47 102012 & - 7 @ 3 v 1
i TRE A& > 5 #9305 Apple #-8:8 & p WINTEL &% 2 Android = ; 4k
£ o rEP w2 ARM-ARdroid. sh-F o R E RE o W M BLE IR % 2 - £ ARM i
T4 h 2011 & g oGk A BG4S gﬁﬁDWWSWméamlmnﬁ
ﬁ*AMW@EWl Traend F R PE5990 § 5o E AL F B 211%0 KA B
X86 BB (L & 5 > T £ T)A 2013 2 HikEt F A EEAR -

21



350 350
300 BxXB6 399
2 AR E
§ 250 5 250
E i
< 200 < 200
£ 150 2 150
Q 1)
& 3
S 190 - S 190 -
; §
50 - 50 -
0 - 0

2010 2011 2012 2013 2014 2015 2016 2017

B Windows 8

®Android 3.x+

mi0s

2010 2011 2012 2013 2014 2015 2016 2017

)

B 311 2010 %% 2017 # 2 TH T p 2R KL ERwA(F T
7R kiR - DisplaySearch Tablet Quarterly report, 2011
Mohz = AT e L oAl R RS S el i BA SR FILg

44;'5

C FURE R P S Faf &

> 1335 IHS iSuppli# 7 45 ! 2P ARM T 5 ﬁ,vi

/gw Gt B S AT O 700 £ b i Sk A i e T

/,_

r%fr;jé« AR BERE G TR

H

TAE O F JPs ARM 7

ERE

JVaIueNBJ;iwole E e s

BERPF 40 NV~ 3 i (Qualcomm) 2 4 ik E(T1) & 42 & g5 b -

o

100%

%

0%

B 3.12

Notebook PC Nicroprocessor Share Forecas! forARM and X86
(Parcentage of Notebook Unit Shipments)

2012 2013 2014 2015
8 X386 w=ARN

ARM T %22 x86 T 5 & NB # H-crdt 4 i) £ 558

74 % & : HIS iSuppli, 2011

22

12 & (netbook) & 5 73] NB > ARM T
PR AR TR T om E B AR Rk o B it MR A S 2 D
XL WINTEL ¢ x86 ﬁ#ﬁi\ Andriod-ARM T 5 e 3% o
W ohi sl A S eldedr £ TALT 5 42 4] £ F (Ultrabook PC) = i égr%svji 3D
f#)i@"’ %mtiﬁ‘éﬁ.ﬂ E QLA et

<%
AR Jeb K

L‘.‘-:—l PETN

A 14

ARM i
519 2



(6) R J % & ¥ X th % p(SoC, APU, 3D-IC)
SoC: % ICH BT kB i ¥ oA § AR L se R F ICKFHH +
TREEFITF ARG THOLERYFENELINEL S > 2R
B8 ICE e HET 1"]«3»/\ 7* CPU/DSP/Memory % 7 #8 2 st { Fe 2k 35 0 J8 % 7 e
BEXFEGHEE KT RFET L2 LS4 (DFM ;5 Design for
Manufacturing) > & = = F,'Mf TF AP o BB T AEE A A T R T
S R EFOEE L c R EPE  RFOBEAE S ALY RFEFAD

EDA B th— BRAED HE & hf iz — o

Hybrid IF STVD3xx |15
Tuner ATSC /DVB-TE
‘| 14 & R =) PHY embedded
CVeS 101100
MAC
Hoi'l' — Llﬁ UART Liks + LOACD
J— rond pansl swil ches
Inputs () > * Extemal coms intertace (e.g. hotel TVs)
e @E—»  FLITS510 Gebug /cooe upae
ATV/IDTV

onee @ED—>  H2B4SeC

Dual SCART mullu;—*
RGE| v/ }‘"

2x16-bit
SPDIFIn
. ][]

Bl 3.13 1 Ak s g £ (SoC)x 3+ T EI(STM FLI7510 & STMP3550)
7ok % & STMicroelectronics, 2009

USBCiri+ 1

Digkal Amp

Headphone:
Q. OB s

APU : 12 2 77 i xu 28 1(HSA - heterogeneous systems arch|tecture)1-fgt & @ = e APU T
oo RE7 CPU @ 52 fr CGPU e R gt # > it AMAP L THREL F o

B EEAE - P ﬁﬁ#&ﬁ;ﬁﬁj&i;%ggg]ﬁ,uﬁt WY L EJEEE Y R @){%
RAGHELE A FHBRABRRE RS2 S PPN PTG DEHE PR

ERAH T REFEL LA 22010 £ > *,ii:ff*r;“ é’é%’.ﬁa%?‘v Fis o mP g T oA e
AR % hEE S 3] AP U(CPU+GPU)§1 FEE T St Pl EAR 2 adh P W fw
AT 2X 3 A FEECE F R RO A o g Rt %jﬁaﬁﬁ%,ﬁi%«aﬁugg»ﬁz

o x86 Z Heh Intel 2 AMD ¥ 2 & { L BE ~ 2 & S (WI-Fi)# i s
ARM Z fgsnVidia~ % i A1 & A4 (baseband) & 3 B 5 o rgdZ B 0 g T2 hik

- H % |L§€ A ENF AR da 7o

23



B 3.14 A& A APU 150C 7 #
7ok % & © AMD Fusion Concept, 2011
[3x] - Baseband A7 &~ 8 i i i SUPLA B RS L ANT T - B UELME 0 F R iR
i A @ 2 % 5iE A % (modulation) s 1T > 4E 53 X030 T (1544 Mbps) & E1 (2.048 Mbps) »

3% i Rl 5 broadband B o ot 8 BT ahd 2 B e M e fm?] s Ao s
HRA L TR E AR R L - R R R R A -

D-IC: Y FHTFAEHFFEEF TG N £ 487 2~ TFE S LR REFT
T RLGIFENAEF L - T2 XFFEOT L BRI S P3P

= 3§ #% B~ Wire Bonding £ SiP(System in Package) {& & ¢t 2% 3 i Hjie 22] » #X Wire Bonding
mﬁ%‘f o d T E R R R TR AR A T ’lf_hiE FF R EE S e b o 51U
P IRER T B2 2D SOC 22 % & 4 B P 4ot o A B L2 PP T A
fv o g2 % SoC 7 fpeev =4 %‘rfgi‘ f e e d *“%ﬁﬁ_ VK R 4 5 AH B Y SoC
% B X PR ] o

e o /f\ 2D SoC
Bl c \Long Global
/li/ wire
S shorter wire
Replaced by =
ﬂ C D
3aDiIc /T T
A | |

B 3.15 SiP(System in Package) = %8 31 % ®3.16 2DSoC ¢ 3DIC 7% £
F#L % & : Toshiba, 2004 FAL kR : A7 109 # > 2010 &

24



el AR LS P AR L o R Y - B e 2 R kg
DIC arir2xdXEMALYRNEREA > 22 - - A2 AR B2 E (AP
Application Processor) £2 % % £ :cftda 42 IC ~ 2 v’%fi&;ﬂ & eF kAL R o
3DIC #4>i7 P AL B DRAM > ¥4 £ B % ~ B4 % ~ M LhhldE 4 ¢ - IEK
pxwm;¢«;&ﬁ$ﬁﬁmﬁ@41um|0ﬁm%£ﬁ«ﬁb@%oﬁaw
Wire Bonding 23D 3t 4p¢2 2D 9 S0C % 4 > L @& g * # 534 (TSV) 2 3D IC
BT IR H 42013 & -H B vk 2 W%ﬁéﬁﬁgﬂi%mﬁiﬁm@%ﬁ%°
EHE 2011 & 120 6 p @1 SAIRE R 7 5 3D-IC & i34, v

Pt - R IH S AL EMAER AL A1 BT E B E -

Micro-bump TSV Interposer

. Silicon
Memory Die

Active Circuitry
Front Metal Layers

Microbumps ——

L

k Metal Lay
Logic Die 5 Silicon

1L Jctive Circuitry] [l
Front Metal Layers

Package Substrate

Bl 3.17  3D-IC with TSVs connecting front and back metal layers (3D stacking)
7o kR - Xilink, Solid State Tech:;:2011 4= SoCiP Org., 2012

TR R AR ﬁk‘g B #d xR FIR IR aFeIC 25 Bsamiisgsd o
SETETEET LS STW TS ST (YN R T T
‘F*]‘ ~IC R E l%—}f%r‘a ~IC ;—i?‘)’ﬁi}i N ?\Li‘ﬁ_mﬂ‘ AL k%o Z 7R 3DIC 4p
M i & R ix*g%%cmk £ - DRAM R - B % 4% %
B 0 Rk s £ PR

25



® 3D-SIP Logic (FPGAs,CPU MCU Analog...) .
® MEMS (Si-microphones intertials,RF optical MEMS. ..) ®.
NOR & NAND Flash (cell-phones, SSDs....)
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® CIS (camera cell-phones, notebook webcams.....) —

B RF-SIP(passive substrates, PAs RFICs.....)
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e OMNAND Flash : No.1 . Tds  ©@Foundry : No.1 ., ™
;J: . 35% S 50%
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ODRAM : 28nmEB & ; 20nm
(20124E)
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Top 3 Capex Spenders 2009-2012F

509 W10 “11 #12

0 5000 10000 15000 20,000 25,000 30,000 35,000 40,000

$, Millions
2012F 2009 2010 10/09 2011 11/10 2012F 12/11
Rank POV (6M) (SM)  %Chg (M)  %Chg  (SM)  %Chg
1 Intel 4515 5207 15% 10,764 107% 12,500 16%
2  Samsung 3518 10948 211% 9,200 -16% 12,200 33%
3 TSMC 2687 593 121% 7,333 2% 6,000 -18%
- Total 10,720 22,091 106% 27,297 24% 30,700 12%
Source: IC Insights, Company Reports
F1321 2011 &% 2012 # & g i AT AT R
FoA e Insig :

.
BEARZ B R \‘

Rank#9)’n£41% ; \ }%L r

B )

SRR R EALERY ¥ e

Rl poflaz > B4 A 5 ofd B %r.ﬁﬂ# P ZE R hie- g
P~ 2 A R4 vy %ﬁ Frefaiyn g 2 hE M AT 2 R AR
A 0 Z AL F O AROHELFI AT ED o PIRLEPFRE Ty AR R
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%32 2011 &=+ < BFI&L L

2010 2010 2010 Market 2011 2011 Market Year-Over-Year

2011 Rank Rank Company Sales  Share (%) Sales Share (%) Change (%)
1 1 TSMC 13,332 471 14533 488 90
2 2 UmMC 3824 135 3,604 121 58
3 3 GlobalFoundries 3520 124 3,580 120 17
4 4 SMIC 1,554 55 1,319 44 151
5 6 TowerJazz 509 18 613 21 204
6 8 IBM Microelectronics 500 1.8 545 18 9.0
7 7 Vanguard International 505 18 516 1.7 2.2
8 5 Dongbu HiTek 512 18 483 16 57
9 10 Samsung’ 390 14 470 16 205
10 19 Powerchip Technology 149 05 431 14 1893

Top 10 for 2011 24795 876 26,094 877 52

Others 61700 W D A 3660 123 43

Total Market 28,305 100:0 29,754 100.0 5.1

While Samsung's foundry business ranked #9 with $470 million in reyente it.could have been
as hightas #4 if Gartner includedthe estimated $1 billion in wafer business that Samsung

received Samsung Electronics aggressively.expanded its LSl business in 2011,
LR ¢ Solid State Tech.; 2012
REANE LS

A 2010 & & > AW As ik - BE(Giheung) £ B V22 —iF 12+ B2 A S
P00 7 8 T iR B¢ AR e BAOT 62 1 Ryl k& 45 3 o AR
4o 5 Apple 2 AR TRE(C R 2HEHESEN AN EA4 T H) 2011 £ 5 =
B S 1513 Bap f 605 AT % A4/AS CPU & & M3 o+ 1 % - 40nm/28nm
WAz % & (Qualcomm > £ # & )~ FE et (Xilinx s FPGA) ~ 2 & T (Nokia » 2 o 7]
E)fe ¥ & F (Marvell, &l )% g &00@ 8 2 &5

%33 Z & LSIMP i & &=
FBER IBER

03 * FRER

R + ASIC

o3 T+ CMOS Image Sensor

Marvell - W& A

Bk o = & %3 > DIGITIMES, 2010

R
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