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A Study of Industrial Analysis and Competitive Strategy of Taiwan Silicon
Wafer Industry

Student: Jinn-Fa Hsu Advisor: Dr. Hsiao-Cheng Yu

Institute of Management of Technology
National Chiao-Tung University

Abstract

As a result of abundant local supply of quality silicon wafers, the semiconductor
industry in Taiwan flourished in the past two decades. Currently, the 8-inch wafer
manufacturing technology became mature and there has been global overcapacity,
which attributes to product indifferentiation and profit diminishing. Additional
challenge came from China’s'thrust to establish her domestic semiconductor industry.
Taiwan silicon industry is under threat from.US; Japan, Korea, Germany, Singapore and
China.

Michael Porter’s Diamond model, Andrew Grove’s impact of six forces and SWOT
analysis model were used to analyze the competitiveness of Taiwan’s silicon wafer
industry. Taiwanese silicon wafer companies can be categorized into three strategic
groups, namely the resourceful group, the competitive group and the niche-oriented
group. The research result showed that differentiation strategy can be used by operators
in the resourceful group by providing 12-inch and advanced wafers to satisfy domestic
needs and export to foreign countries. Differentiation strategy in focused market can be
used by operators in the competitive group by focusing on smaller diameter silicon
wafer market with diversified custom-made products. Cost-leadership strategy in
focused market can be used by operators in the Niche-oriented group by focusing

resources to enhance process efficiency and yield of output.

Keywords: Silicon Wafer, the Diamond, Six Forces, SWOT, Competitive Advantage,
Strategic Group °
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Fs@mmfrv%m«{’ﬁ* "é"J"ﬁl“&s\ﬁ\ o

(3) 4 &2 4 & (marketing and sales)dp 55 d A & T~ A2 ~ (470
%ﬁdﬁ ﬂﬂﬁ¢¢mnmvvw%gé&@ﬁﬁﬂ&wwﬁwz%&
%o {741 *’k’ﬁﬂ & F TPy B AT ﬁ’é/ﬁﬁ’ 2 HY AR T

AEEfEER > SRR R B A RY M LB W
RLE S LRI S

(4)  PRAx(service)dp Af E BREF A &2 PRI 0 2 i'fﬁ"fr &’i#éﬁ% e
FORL > 3 4o > B ‘ﬁ% \.fw PR3
Yod BB 2 w

5 4% % B+ (Support Activities) : & 45 £ f‘ SN ERTS SR A S

Eh A A E T N S g3 ok enfl s B a4

(1) 44§ = (Materials management) Ho g Bgd % Eenirdl g WA
o s R FR G IEETE D T AEW LR G FGRE 4
A T fedl Gl 4k o

(2) * 4 Fh(Humanresource): H 54 it /£ £ 4 i 4 chiiirt | e
SIS @Lzéi‘hmﬁ FoBEA R g 3 TP

B g B P R E BR R LT B A Pz s o

(3) & # A #3x% (Company infrastructure) : 3p a2 > 2 @ 475 F 2 § &
Rlig s ¢ 35— BITREBRRPTE & PSS HIrE T
R R EER T A B E w:ffwii DAEE E R

< it o
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& E£11SWOTA 37 7 IR B 18 0 T i FEivmat 8 4 £ 1 k3 5 ehjs ¢ - it
LRt £ g EhfR vt £ g £hy g SWOTA 154 kehis 5 > £LE8
i F L Kk hA > (Aldagand & Steam, 1987) ¥ SWOTHE B~ e/ 45 Ho38 3P0 4o T
(4eB2-10%77 ) :

I FER B9 CASHEE D FFE - HAHTR
2. KEF I RTEL LEELE BHET R

3. S AR AAMASEAPMAS S & g o

4. HER KR R S T & E K o
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B i 4 NPT LR s o0 7R T D £ e
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B it BRI E ) i E o %iﬁ&ﬂjﬁ{@ﬁi%%oﬁiﬁ%mg%’

,uu;r“i 1]})@3‘1 AR S| 9L
1. EEHEA G A ek 7 fEA L334 5 g L EAN 4 b 4T
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f 4
o s B CRE R AR e e F G FeEfIa 4 LR
A%
SPE L EREOERLY ¥ R g EERB RS BT
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mpwﬁ%ﬁwﬂ’m¢mﬁﬁkﬁ*m%ﬁié &w%
WpEsE e S g L A AR FHAF R
ﬂ%ﬁévﬂ m*ﬁﬁ%’aU/i;ﬁ ﬂ“ﬁﬁﬂ

Fpat 2 L EMR G 2 MR ¢ FTHEET > 2003 £ 23w ‘\ng]}ﬂl——}?&
PFoRFE 25k 73.8%% Hom P iR E W 42004 £ H r3fibg 5 A3 77.8%
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¥ e 1A % w2 E g B R B B8 HOIE hHAEST 2 AR 0 1L R
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dop BTERF AR b0 A FREERZ BRTC SH7F 5 2 HME

KA 10 B0 RS L 1% SRR A e £ 8 i 4ok 31 A o

% 3-1 2003 # >3k Top 10 # & Fl1 & & F

X BB F AR B &) ==
1 Shin-Etsu 30.1% p A oA AR 0P
2 SUMCO 22.4% p A~
3 MEMC 14.4% = PRSP
4 Siltronic 12.9% A
5 Komatsu 8.9% p A e N Ca A
6 Toshiba Ceramic 4.3% p
7 LG-Siltron 4.2% % iF
8 Okmetic 0.9% S
9 Waferworks 0.5% i o & 5 L
10 Epsil 0.3% L AR
11 Others 1.1%

TR Gartner Dataquest

1R £ 3 4 iSuppli 4 $dp4) 02005 & 275 16 & 12 v & T4 »
4 A EF 0 2k 120 5 FlAEoR £ 30 P2 T 46 B0 HE AR E 50% 0 T
LHPAL EHA R R R ERE AR BRI AT B0 %
o A 12 R RIS AR E A S AE S0 2 A XEMAE EA K
v B ABF o AR f@qéﬁmw Rde FIR® 0 & Rl id 10 & > Bl 1 e 12 v
Bt B F A L F 0 3 2004 # & 12 HFRGFIALEZ Az -t E o Af
62005 & At £ R4 T 43% 0 ek 12 R K TP IERS 0 - S
FOOREFRFTRGA T RDUEL > M B RF ARG EERE N 0 B
PrEHFE£EE 29 LT P UIELRFI AL feand & 2 p B3 - T

FOTMEFHLME L Fend §o £ p S8 S ANFRAH LR > b
RAEE 5 Fo 0 vk 2 B M T FER A R

Wy Ef % 5# § = ¢ Lehman Brothers 45 21 (L % 3-2) » 2004 & 23k 7 &
FlAE s 734 R F & > v 2003 # =& 10.9% » 715 2005 & &= £ 12% A B 5
822 B % £ > @ 2006 & W ]ty & 3% A EIEE 84T BE £ o 13T H ik
F# % o Shin-Etsu mARER o LFIAEF > 2005 &7 i%-xé-}a Zd 2004
Eed130% 0 23 31.5% 0 AERd 2004 £n22 nE £FH 17.6%3 259 i #E
£ o SUMCO 7= faF H ¥ = e 1> 2005 & e H-ib 5 5d 2004 £ 721.5%% 2
3 225% > AERd 2004 Een 158 mE £%F 172%3% 185 % 4 - MEMC 3¢
w2 R BP0 2005 £ 0 ik 50d 2004 £ 9 14% %2 3 14.9% 0 A E R4 2004
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#1103 BFE £% 19.0%% 122 g% £ o Wacker-Siltronic > 2005 # 7% 31k 5

Zd 2004 & 112, 3%5—J 12.4% & @R d 2004 & 19 % &% 13.3%3% 10.2
BEL IV -_ROPUGFED F G F ) 10% o

2003-2006 &+ w ~ # L FIWE 7 2

R J:M’f%@ﬂ Hreh 73.8% ~ 77.8% -
81.3%~85.2% > @ = @ﬂﬁlmr@ﬁ%ﬂ"? BikF FErEE TR A B L 26.2%22.2%
18.7% ~ 14.9% » & o 2 # 3 & F 7 b HILF M % > 2004 & % 9 5.9% » 2005
E%??57%’20063i%%9183%0¢ Bk p oAt 23k 12 vt B B R eh g RopeiE
oo (g 1294# EFRGAREFRD > 5§ a4 Bk 12 4F &R -
fﬁ«fﬁ PR - MR S FEFES PR T - ARFP LT R
EiE P PEL S 129K S H A A X P L C 4B Bt b nfFRT o o8
i LA ng*ﬁﬁ&—ﬂ XA

¥ Ef =7 5#7 1 = ¢ Lehman Brothersdp 11 » 2005 # }_Tﬁ
Flep» Fiby FHRg 38 FIcB B & g B B¢ 424X g
WEBREIN2vd K Flehx AR - G 2 A K8 K FlA A i b ‘151 i 5 Y i
PhRFT A HAELFIERER A T A FR o IOTRAR PR
BEFEE T A RE LRS-

L]

%325 2oA B B ERE 2 HET 3

Wafer Manufacturing Segment — Market Share & Growth Forecast

2003E 2004E 2005E 2006E

Wafer Market | Sales Market | Sales | YIY % Market | Sales | YiY % Market | Sales | YV %
Manufacturer | Share %| ($Bil) Share %] ($Bil) JGrowth] | Share%] ($Bil) |Growth] | Share%| ($Bil) | Growth

Terd
Shin-Etsu | 28.2% | 5187 300% | 5220 | 180% || 35% | s250 | 17.6% 313.2% | 281 | 86%
SUMCO 206% | $1.36 2150 | 158 157w || 225% | 9185 | 17.2% 23.6% | s200 | 8.0%
MEMC 11.8% | $0.78 14.0% | $103 | 215% 149% | $1.22 | 19.0% 157% | 5133 | 83%
Wacker-Sit. | 13.2% | $0.87 123% | 090 | 3.0% 124% | $1.02 | 12.3% 127% | $108 | 55%
CERCE B A N R A Y O B G AL O v A B

ler:2

Komatsu | <10% | NA 0% | na | A 0% | NA | NA «10% | Na NA
Toshiba | <0% | NA 0% | na | oA 0% | NA | NA <10% | Na NA
Lesiton | <f0% | NA 0% | na | oA 0% | NA | NA <10% | Na NA

[ Tier-2 Total | 26.0% | $1.73 202% | 6163 | 5.9% | [ 18.7% | $1.54 | -5.0% | | 149% | $1.26 | -18.3%

Segment Total | 10007 | 5662 | B 10007 o o8 [ 1001 [ 000% ] S22 1 i2oml | o00nTl sear 1 o0 |

Sowrces: SEMI, Gartner, Company Reports, and Lehman Brothers estimates.

¥ kR ¢ SEMI, Gartner, Company Reports, Lehman Brothers estimates
3 s *SUMCO = 2 %2002 £ d p # & % (Sumitomo)£? = % (Mitsubishi) & F = =

3.3 G AR M AEHN
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G RART AT A ERIEHME SO A ME i EE AR E
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%3-2 Eﬁ BBB ]Fj}g r"é’\&‘?
FH KR 1T T ITIS 354 - AFT g AT o

7%ﬂﬁﬂ%ﬁﬁﬁﬁB8%%cﬁi%ﬁkﬂW‘k“ﬁ)%d?%%ﬁ@%
B % B 98~99%: > & %% f 7 (Metallurgical-grade Silicon) » e B % & iv & /% %
AT EPA TN R CREE S LG L ARiEAR A2 A2
99.999999999 (11 B9 F)F ¥ B ehL 4 % % % % # 2 (Semiconductor-grade
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silicon) » 4 & & 4 LAY E sl & FIHA o B8 5 LB ORA S 56
Bk 5~ ¢ B T L CZE &k @ % chB BB MK 5 & (chuck poly) ;
“ﬁcf THGR S SR o & 3 Rk F S (granular poly) o kR P S A1 7 5 D
T P g ? o R T R AR G RIICH - & B d s eflt
B ek o ARk S B s BI04 ] GT7008cF 24 o FlAkok f RE
AR PR BEFRADAGF o B A AT R WHR I KDL E S
PAAFARM e S RPPOPULE LT T R ERREPIE G 0 B R

=K

PAADI A BFET LA HMeERFL WG o it e E
F RS R \&ﬁm&\ﬁg\;ﬁv“wﬁi%mi gl ]

BrEEE-

RS 7{'1'\”me”';‘“&? ¥ e flgo FPLepid Lp 5l
EH2 L2 BAGHZEIRp A2 s 2 EMA WA onpl o B fldlqe
58 E“”Ewﬂ%w’%%J%«14mf§w% WA Rrl il TR A
Fir# S fEdfiee o AR KRPER CERER  BRBREN - Y- 220
rThE S P E Bt £ 238 5 85%@ * Czochralski(f #- CZ)i% - 3%
ZAATE RPE 7 ERS O RER AR E D g (gettering) (N B B CZ
EVWRFFAA SRS AESGE A AN R K P AR E M S
% T B> 54 DRAM~SRAM-ASIC & ¢ 7 ¢} - 7};@_% H % ¢ ;2 % Float Zone(FZ,
ﬁﬁ%ﬁﬁ’iéﬁWw1'$?*ﬂmﬁﬂ R A GlAeR B R
B o

- HAEPBE S QRGN R B s G PR B
%%?‘%a%%‘?%%ﬁ@\%%\%£#%a§?%mi—@gﬁﬁ’

R BRPkGE RFl A EF - PRFAKETE S A P RRTIERESRR
PE A F i HELEY Eﬂﬁf_ fs 4 A 8% (prime wafer) o 4r% &2
AHPZeBEFFAPHEF & £ - K GBMOE HH S i‘}“‘;\‘ = % it

% 8% & & [f] (Epitaxial Wafer) o «fﬂgafﬁ]iﬁu AR AR S L T
BB s ERasgarr 2 anh [l DIRBR AV GIRE o 2 PSR ER
LR > Tt & F F ERIEEY & Fl(test wafer) 0§ OPF S AR S &4 2 A o W ¥
%iﬂ@ﬁﬂﬁ&@’ﬁiﬁ&ﬁﬁﬁhl’%ﬂﬁwEmeLEW%Qﬁﬁ
YNEETEE > AT BN FARE Y o S BFIRFZ 2 £ 2 & Fl(Reclaim
Wafer ¢ Recycle Wafer) o

I EE T A G AR R G LA S

ook iR L ARaw LF 0 T F & 5iEPek(polishing) s f 0
57 Ee(lapping)fs Tr# i@ * o
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3.4 B HRA

1995 Gartner TR A7 > 23R4 & {4485 3> 1988-2000 # 2 0 o fik e &
EHLAESFL 116%  wF g 22000 T L ELBATRELBEETS A
g R L R AP ) 4 A R0 H5 2001 D RF S R T Im %o
W% E29% e O f A E 02001 & 0 f A4F 5 523 BE A0 22000 £ F
19304% 51998 kg MmN FEENE A% BHEFRIDLHG o

2002& FIR F FRASERTF Y P ASDT R4 F L EWE F R
$E¥!P 2001-2006# #5102 # 45 & £ £ F11.0%484 £ 2003# 237 H D 57 &
F 75215 7MSI(F & L > & ed) > $#:2002# = £9% ; 2004& 23k ¢ KD 37 K
6,579IMSI > & R25%:0% =+ £ 5 ;2005# L EF § w50 Fua JUF F B LTk
i R90% ¢ T g ARk FHH BRI G 3% E S HeY 4R SRk
pATIEE AviE B A 0120 B FIR PR K0 3 f;. BAVE G F£6,799MSI 0 I 2009 £ T
& I 8481MSI > @ E482003-2009F 45 & = & FE9% TR 5 heB]3-4977 o

MSI
9,000 8.073 8,481

?ggg 6579 6,799 6,909 7,208
6,000 |5,

5,000

4,000 |

3,000 |-

2,000 |-

1,000 r

0

2003 2004 2005 2006 2007 2008 2009

Bl 3-4 2003-2009 & &[] % 4§ & £ 48% (MSI» F § L * #q)
FAL %R ¢ Gartner ; 1 F7 BRIEK-ITIS3* 4] 5 12.(2005/01)

4 £ 3E3E > 14 SEMI SMGF AL BE T 0 20004 23k % v & & F4F 8 3575
B ;2001 % 48 £3E52R % ~ 0 $#22000% % :1930.6% ; 2002# F § 1 LE4) & 7R3
Mo 4r 255 % ~ > = £ 58% ;2003 4 & £F7F58 % ~ > fictg = & 5.5% 5 2004
£ 70 F § (67874 +1274) 7 - A B80T % £ > FE312009F H#-= £ T 1107/ %
£ EAFL TR E F6.5% o

BRED AT R SARRER S 12046 MR > @ 0 R
Fp 2001 EREFEE 8 2o SR R FL S A 51 EF B R R
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2003-2006 # & = 3 % & S [N p R L EAFE SRS 15% @ RS & o A 2Tk
Fﬁmsml—« T B AR Ed N 12 BFIRBIBAAD  BEFESEF L 5% W
PR A e 120 B FIRGPEEER > EAFTE S L F 47% 2 & F MG

B RRE TG ML BMRAE AR BARRA AR R S
xE F:F T7.5% o
I]‘J'ﬂ!%l‘“‘f ';"Eéﬂ V’flﬁik_'_m » 2003 & >3k 2 A i . ]550?57“0?%?

12c¢m 6 (L4 3-3),2003 &0 AAt 50§ %o fe »Ha i 3 4e 2004
& H 4 80%I 90 F % > 2005 # Hi 4 33%% 120 F % 0 2006 £ { - BFH T 150

% 2003-2006 £4F & £ E % E 80.21% ¢ B W 1204 & R chd & & A e g0
8 v & R0 FIt o3| B #22 & 52 12 03 & R & 0 1248 & Rl o
B 4 0 TP 2000 £ #eA LB A R

BEAR12vd B S 17 R £ Beid o 2 FaRAPE AW A F 0 2003-2006# 2312
wR S RIS Hrenie TR 0 3 48 € DI B Ren T A o p oA AR]2
e e ? & g R d 2003 a0 208 Koo A # D 12004F (9328 0 2005 42
F 5o Fp2006# K 3508 B =+ o ¢t FSUMCO - Siltronic ~ MEMC ~ Komatsu¥®?
LG-Siltron% 7= & & % 4 1212 % FIH AL 5 > & B3 e 12048 & FF Honid G

x5 29 MEMCH 3§ A 3k Rt o d 20034 * flﬁélf@’# Pk 3 12004 % &
Hg_sblzg54% WA BRBEILSE o 30§ F a8 2%% 2 115%
% 3-3  2003-2006 & > 5 12 r R B Rl TR R
Y2003 Y2004 Y2005 Y2006
At [Bwd | A | Pakd | Ai ek | An |k
ShinEtsu 200 43% 320 39% 420 35% 475 31%
SUMCO 140 30% 200 24% 300 25% 375 25%
MEMC 10 2% 125 15% 225 19% 325 21%
Siltronic 50 11% 80 10% 100 8% 150 10%
Komatsu 45 10% 60 7% 75 6% 95 6%
LG Siltron 20 4% 30 4% 40 3% 50 3%
Toshiba 3 1% 15 2% 40 3% 50 3%
K 468 830 1200 1520
B R 698 1086 1470
BE/E R 119% 110% 108%
Hip:+3/52
7 kR © Smith Barney(2005/01), IBT Research £ 32
it,J\z—.]lyBBB]fﬂ—%* ,:‘_‘g?%’.\'}g/,,\#ﬁ:—\n,_ e * /}#*}5}%,4_&

LIE S fo L pE 2 %%L’/Epf:ﬁ: Qf’mﬂ'}ﬂf{?-ﬁp 8~12 “‘JIJBB'F‘I’]‘ZL
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pal

gr»%fz

P R AR RREERASIN G > R AP R E R R

Fpr) i 0 B 2004 & %319 3.6% ©

AR 0 Yok BTG B F 5 T4T% B 2 & 8 ik 20.8% > 2
po kg FR] A 4.5% e 0 K f 2000 T 2004 & ©i2 4 MIRA X g
hodk 34 #7 o

334 7 HMASASTRR

Y2000 | Y2001 | Y2002 | Y2003 | Y2004

prgm oA 4193 2,972 3,521 3,812 4,657
M E | 7444% | 7543% | 75.22% | 74.06% | 74.36%

e LI A AT 780 943 1,111 1,363
WE | 2055% | 19.80% | 20.15% | 21.59% | 21.76%

g | SA 278 188 217 224 243
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