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The Analysis of Competitive Strategy of Taiwan IC Assembly and Test
Industry: A Case Study of A Corporation

Student: David Liu Advisor: Chyan Yang

Master Program of Management for Executives

College of Management
National Chiao Tung University

Abstract

In order to lower manufacturing cost, global IDM companies raise their outsourcing rate
in these two years. Because the IC clustering effect in Taiwan is obvious that global IDM
companies like to order IC product inTaiwan. It is important for Taiwan IC assembly and test
companies to identify the key.“successful factor,”review themselves, and come out a

competitive strategy.

This study is focused on thé analysis of 1C. Assembly and Test Industry for its future
developments and its current strategy. Hactor ‘analysis is employed to find the key success
factors (KSF) to analyze the possible developments and trends in the future. For a more
optimal research results, case study and special interviews with experts were conducted. Five
out of 54 different key factors were the most affective factors that effect the future
developments and trends in IC Assembly and Test industry, such as negotiation strategy of
supplier & cost leadership factor, Brand name and exchange supplier cost, product
manufacturing and marketing factor, financial management and new product implement factor,

downward Integrating strategy factor

This study concludes that the competitive strategy of IC assembly and test industry
nowadays is low cost leadership and will toward diversification and strategic alliance in the
future. The IC assembly and test companies in Taiwan should grab the future business

opportunity in China

Key word : IDM ; KSF ; IC Assembly Industry
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% 42.-1 #551 ©

A1 2 RRTHELRFELLHE

w 1997 1998 1999 2000 2001 2002
i
e 17 25 38 44 40 39
HEY E 362 420 549 838 660 788
G
£ & 44% 16% 31% 53% -21% 19%
el & 42.0% 42.0% 49.6% 52.1% 48.0% 49.6%

TR KR D AT F AT ITIS 344] > 2003 & L 41 ¥ & 5> P.8-31
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e d; TIC 4% CREiE ) (2001) et g P 3R ) 'éf*é'%‘“r}a IC 3%/ > A
BT DR BHERE R B -

H¢ L IC #4% K (In-house) » F IC 2 A p & “dF 3t E > e Intel ~
TI ~ Motorola % 2 & %43 A & shdtfe > 2 # PRE B IC § B4R ~ £ %

Fl®lg ~ 35 P4 &% e (ValueAdded) B4z > &7 23 & > 7
PR EEIC 2 ARF N VAL B & & 2 ®i¢ By (Integrated Device Manufacture , IDM) »
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DM Feindt A (8 b 23k £ EA+ 30 90% 0+ > Fpt IDM iy 228 IC ) Edad 4
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WEXEZ WAL T RI A DT &4 24 E F L SR(IDM)
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LR ad IC figda? 73 REFBFAE DN FlptiEard H A IC Wadaw 4
i g (REZEANE AL PO HEEE e B2 IC K3ER D o 58 5
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Bp IC ‘—rﬁ%—f{r‘?"f TN E AL T\&I% BEEw S LR AL FE
17 34 '?\Lﬁ’i“éﬁyﬂ. Al g ﬁ«‘fx Kif 7 P?'ml% Bew 0 g iT IC li_}i*&ég?;jl]_ ) B
BERG R AR e i o AU BBk kg 0 S IC AL A T

B IC Bl s R E D 5 30% b P ERL S 0 B LG H HF R
R RAEBFEL AL A REY IDM L A ARG A AT R B
FER'GE FEL A 0 IDM Fis > T 7 8- o BE R BR o Gldedrd TR 3
o GRP Z A HEARD Y K P E s ER e I R - U R
ERMG P RELHT P EEHT iff R PP RE s KRBT RIS
2B EHERETATEE -

2. AReEEE 2 L AR R4 AR

1997 23t EE R F 74> AEx L3517 /';#;ﬁ—'ﬁgﬁg %,ﬁ&%ﬁﬁ»ﬁﬂ%jxgﬁ,y )
B OPEE RIS BB 0 @ IC HE e Hai o I S EARTES O -
B LA G 3 SR RS2 AT AR5 ”r‘r*miq”*m’&mﬁ B > AL
g

N AEFE B E

F

3 IC it£ 2 8 B4R

%’f&ﬁ}) Fﬁ'r 2001-&1-’1’11-5%&,’#??&5[&@?}24 %

1
m‘
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&
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%
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-
et

Flt e A1 AR L SR F o W% IDM R R AP nglocE 8 B R
PR D A SR EM R EE - P+ T RS EEE » Tl e L5 (Ball Array) 3t
ARSI AF R LA IDM R ST O3 AR A o BbE 2 § R A KA &7
Fo FM AL AR AR E V- 2 6 0 B R ERIRBARCBIT R H MK

AT
IC 3 fsiw 1
IC Az o FlEF SRR AP - 55 R TG R wEH R G RHEIC

Bt A gri W%i?ﬁ%ﬂ&%ﬁﬁﬁﬁi~$ﬁﬂﬂﬂ% o b f & WAL
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BBH ]F] S/E—Tfi 4.- ij— %‘t ﬁl %_FC,- 4’ if % 3“] ﬁi

Bl 4.3-1 A RAR ~ HEAF TS KT W 7R

TR KR R e R E T A Y B A L L b A E

Ly iE- S oo X P HIC A S HAREN B B urEk® B 2 S o
F- 3 XF|Reidd el 8o At E M AT R2 5E 0 4oB] 4.3-2 2 3 5E31 &

PGA ro B S B AR BE o BR W)

DIP PLCC :> QFP :> BGA

DCA
/N Y B AR S B MCM/MCP
IC 54T . - Flip-Chi
Ll SOP/SOJ '} TSOP ) UTSOP cs st
i1 1 " —/ — Packages

1970S——> 1980S——> 19909 = Future

B 4.3-2 3 KA B IiF AT R
TR KR D AT F AT ITIS 344] 02003 & X a1 ¥ &
HEA BT ERP 4o
1. P-DIP #c# &5 " ¢
PDIP 2 A2 -4 {2 &5 #FEFF - FI-FIPBEEH 4 - 44
7 #P-DIP #cB & A4 - 4 4 2 EANRE S L1 8 R F) 5 P-DIP ¢ A SMT #f

Al A R ER > V- P E AR A e Tk RehE > Fl- 44 - B LPT2TRE
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i SRAM ¢h? A3 » 5 A Sh-4 47 &> A8 20 PDIP = 2 44% > @ 4
WL E R s £ SRAM I 5 & N30 P-DIP 2 F > Fpt

AEG A AT ET NG RFRAIEEEAE SRAM # % - 3§ QFP ¢ %
ICrigx A P-DIP f— 44+ EgBapEhi Fla— g2 b d v kg i 2 < g
HTogEL AP FPRET B AL AR @ P-DIP A 2973 IC 2 & 8 5§ HicE
Bories A s Tt bk s TRA L L F P-DIP ehdt i 4 > BRI E Ak

i3
BA O LB R LE S ASOPDIP HE 0 ¢ SR BN R i 4o
2. SOILTSOP &3 4

o144+ #427%) DRAM & 5 & 1)~ 15 se e 58 > SOJ/TSOP fie— 4 4 7 # 34
401 242 0cE 0 0t % SOJ 2 TSOP A&+ 5 # X2 meh@ e 1 515 SO isl2
3% DRAM # 5 o *PE PN & Flk < B4~ DRAM h2 & > @ FRPN 4 10+ et

%4k » DRAM it % 7 7] » 152 SO,,5 71(SOJL.TSSOP) Az 2. 1 F] o
3. QFP 4oy

hitEA &Y QFP LG 4l B ~ D PUNR S A o Flut oo B R -
142 & QFP WER F- L9k AETrneET * 2+ £ ANRAP F i SRAM
SUPER /O » e f 5 % & 41 4 tg 0 BEE QFP A4t A B eni o X tF 40 > 30 8

% SDRAM #f#eni i > fed ** BGA a4z ® BGA # #1% > @ jhirjk BGA P~k b
ABE

4. BGA yde= @

d ¥ - dgendf KA P-DIP ~ SO~ QFP % 2 S8 4ne B » 4 & hatkfums
Bef g NG A U 0 BF T 4 > BGA FltoIntel & P AT S T e

430HX £+ 4 Jads T o RS AP E S Radp ik BN A E S A R 4op !
N i’—?ii:ﬂ’ﬁ 4 A a4 o p ;:Eg_grarz%rg]gﬂa DN AR A S A R
£ * BGA #H2F|5% 0 j£.2001 & F 4 BGA & = éiﬁ%#ﬁ:zﬁiﬁﬁrﬁ ERPIES - & -
© jbrbr B~ i QFP o

5. ¥ - #t4p ik CSP
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CSP = & éhfpds 4 w34k f 203 Bho - A3 A hF o e L E e E
EE R P Ee o - AR A RN E LS e i Bk E H BGA 4
EhofiEEA G ¥ RZBETHNA ST R LF CSP HEF £ 2L CSP
dvF B d @A CSP R fgd ~ M A~ Fruat #4773 CSP o & * R 7 37
A CSP » "% B s 23 Hen3 £ > % BGA 2 t5 CSP #4% + B e 5 o

6. FLIP-CHIP CSP :
Y AF-ANHTEPFREME BFTRCRE CFET EHREERTHI S
PRt Feed T BE AR 24 BGA S BAHEA TH MM TR T

2 #BGA 5% 5 #3500 R (flip chip)it £ A ~ 13k - SRS WA LT B2 P M
BATORAPH P kG EAZ B o

7. PHAERFEAESRY

(- ) P-DIP ~ QFP # & i¥ ' M o« BGA~CSP 2 FLIP-CHIP hZ & i% b 3 4v 2 4%
oo 4P AR YrEARE P B 4ok 4341 e
# 43-1 23 1C 2 A€ P

H- a8
A5 P-DIP QFP SO BGA CSP FLIP-CHIP
F
1999 1432 13429 35989 3678 1020 3700
2000 1000 12989 38300 4699 2300 4180
2001 641 11654 42000 6344 4500 4400
2002 504 11654 46000 8104 6500 5000
TR KR AT S AT ITIS 344 > 2003 & X H R
() A&E FPBYEE BERZASRY FE > £243-1977 ©
% 4323 EIAEE B A&
HEIL BERFRES S %k Bt A&
P-DIP 31 %r#E ~ 4| (Pin Through <64 e IC
Hole PTH )
SO % % A-F A1 (SMT) <64 DRAM ~ i % IC
QFP % o A F 7 <256 B W& 5 SRAM- 52 IC
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BGA # % 3F 4 300~1000 go 7 A~ RIS T
CSP E A5 poanrt 200 12T G E-B~3s g~ B i DRAM #
£ 5 ¥

TR KR L EREARE R 2001/10 0 < 4 JRAL

3.2 #EFIM

EFHEUL2 WL R 2 F Ao A § B § A E R L E 0 S R
LA HEI R A KRR HEAE L SRR AR R 2

H oo gt 2 B e T

R

—_—

P-DIP(Plastic Dual Inline Package)
2. SOP(Small Outline Package)

3.  QFP(Quad Flat Package)

4. BGA(Ball Grid Array)

5. CSP (Chip Scale Package)

6. Flip Chip

VA RBRE AT
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T AR

AEKALS > A2 BRARKARE G e R gl 0 A RBHER T KB KA

FF R A AT RS2 BIEARED c$ - BREASERT R HEA e

m

Tl P H R REAER AR T o T F A E /O &YrEp 7 e

# \eesgde > HiE A2 d 51%r4E ~ A)(Pin Through Hole PTH) sk 4= sV % 5 4 & %t
% 4| (Surface Mount Technology SMT)ke %= 38 » & = BRrgEd ~ 2 A & /O 31 %ren
A e HA RtV ARG S Y Do f Ty LR DL gt
PN B Z R R AT AR A KD S A T WS v g IR IR O 4R br
BT AW AL D TR K]

T} 5 - BREE T R o K_1964 & Fairchild =~ @2 p 7 DIP #& » i {s > -
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EEEE T RO 3 HHH 4 U S BB

A v g 5 % 34_SOP ~ SOJ — E % %5 TSOP~ 2 4 QFP 1% %rit 2 i & B 33
BE K St AR > AR Y SBT3l %@ EEY 0.65mm A 0.4mm H

3 E03mm S FESIE o b I R R TS B ASATAR R T ES F S o

¥ o BRI *%@#ﬂUOﬁW“ L ApARRR BE S HET] R T B &
AF AR CMAEE L AFFFOFE T FFRET L GE R R
mEih A frip B > v £ BGA # %%‘Eﬁ‘fbﬂl’@ﬁ 40 KA HT0 lyrd ¥ F R
7 Ve S G AR a2 S LB R B e AR EEd 0.5mm 4%~ 5 1.0mm F| 1.5mm >

PR ARFTEELF 5 VO SRAES T AL o

$ 2 BREEGR S b E AR O Bl p B e AR T o SR &

h

REE2 R e o R At FARKRAE A AR S 2 m k7 b e 2 T MRt AE
oo Bl4eT F AR < B 7& P 1 BGA AFERFE3 A AT
AR R o gt AN SRS FRTFPEE RS oo oA e BeniE e 3 2 A
%ﬁ%WTWMmﬁﬁﬁi’%*ﬁ’ﬁiiﬁﬁmffmwﬁsam#m%“/4mﬂﬂﬁmrm
oo g ARG R A HRIT A 5 ¢ < ) BF > CSP(Chip Scale Package) @ " #73) i &
S ;i‘,%?]},@rﬁ 4 7 > Flip Chip eh% H#& & :};tﬁ:r,T*’i* %z 2 Wire Bonding 371
BH G RIEMAET R YA T PO R B E AT dop

207 % Flip Chip 42 X W BGA ¥ 8 & %3 B chig# o

AP MTE B RALRE S T B 4.3-3 477 o
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A SR
e R A
- Al Chip=>Cu Chip
o Wafer Foundry - Rambus DRAM
R DRAM Foundry m. Wireless
twater Fabs 8"Wafer Fabs Panel Foundry i . Communication
\\\ ™ ‘\\\ ™~
1966-1989 s 1990-1996 > 1997 s 1998-1999 > 2000~
pd i e
P-DIP,PLCC SOP,S0J, QFP,TSOP, - CSP - Enhanced PBGA
Lead-type QFP PBGA - Flip Chip Ass - CSP/Flip Chip
Lead-type MCM - PBGA,TCP - Ultra-Thin Package
Lead-type WIBQGA - Cu Chip Package
Ball Grid Array F/C BGA - Stacked Package

(BGA )

Bl 4.3-3 SHEHIHE Fa
FH AR D LERET Y ¢ 200017 L BAE LR

433 AHFA K> »

gER BTG RIARGIEETRL L FARCFERAFE T
PR EMETEEF R o8 A4 H IC HERNTE B O RE 4 IC T B AR

LEA
Al A F
it B o
b

s it
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-8 B E A1 HRR P ARKF o W% IDM RF R5AVE chd £ 0 by

Thp RPN PR A Y L RT AR H R AN TS Y
K nE B ArE - pF 2 A SR T & RT 0 TE L BRI EHR
|11 7] (Ball Array) 41 ~ B 3 EE S 2 > L IDM R f 4}
T ERE CMARZEFARASNEZ R REELAER P EPHE A Y- 25 0 &
EH S g BT - 2 KA e BE O FREHEAMRE LD T EEEE
HEY A BEORERFEOFIFIEEN > PG ocEED IDM R F RN SR H o
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*“ﬁﬁﬁﬁqéﬂ’TWW%ﬁwwiﬁsuéw$ﬁ’i?étiﬁwﬂnmawﬁm

35



HAFABE S 5 o 0 2 IC ehwb iy b 0 2 A RRARR P F R 0 B Mni MUy
REREICHPLL 2 E & <2002 #3 A ENPrg B L8 FE R &HIFDIEER
oo R BN RS IEEE wmf*anvkfxﬁAm@ri’”ﬁFmﬁ%ﬁ“
LN R EA R S R Y B &3 EPA % Intel SHPIE PIVAIL E(CPU)

gt Rt R ICARRY o e L bintel hFHT o &N BB S Y

CRFF ABEFRHIHE S P FIC KPR AR g o KA 0 e 8 RS TR
A AR o d D B R LB EE B TR &L SRR O E AR
Moo fe 2002 EAL > BN HE RS B AR RS AL gk 4 o

J& $3t % (System in a Package ; SiP)» &P w3 B «hE B> SiP £33 IC H 1 4%
B0 G E AR A EA R AT R - RSP A 0 1 R T R At

AE @RS S SiP s S EEEA R ICZES > { YR IC Rl sy
FCB B R AL SIP B % N8 L A M T B L 0 bldod CMOS £ GaAs ey e be 1

FEE o kB & F(SOC)E 37 MASLE B BESERAE A AR LT
FELEMT kTG Ve KARHE B P e o SiP A K E B PR o
BIP SHE S Rblhep 7 6~ A~ BRF e LG AR B -
?%ﬁg§@gg¢ﬁ%ﬁ%$’{ﬁ%&ﬂ“ﬁ**%ﬁﬁ%ﬁiﬁ%ﬁﬁ’;
BN 4R 0 p & PoiieiE 3 en® - 3lpe gbel > 5% DRAM 4 4 A& &3¢ DDRII 3
A pE A Tk T & DDRII o 22 Kop ™ > & F 1 CSP L 4453 i - ¥
S g BA s ikt £ s G 4 £ AT 2 p B IC 0 Leadframe CSP 4 i
£ ERAER > F L HERT - RS 2
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AMBLIERGF AP ZNARTIES T > EFHFHITE (IC) #1452 Pl
EE RS AERE HER O OAAEEZOTETE B A4 E LY

Lo pRBRFTEFCH  FRAOT 3 FHHST CARFT AT - ARTEST > 372 7
i 1S09002 F% & ';*Ma [ECQ F™% & 5 3%k ~ [S09001 B 5 F sz ~ QS9000 K
B RRGE ~ ISO14001 R & HE ) 5 2RK T VRBELFEFE S 2R B iEE

BATLEC 2RAFHAGRATEE X 22 pH a2 pETARBRLT LY
o 2 F T AES 18852 1 0 2002 # ¥l s 22,298 FH S0 B A dkh 8,203 £ o

51 A>@ L x
A2PARLE ZRERELITA T o
1984 # 5% 17p A==
1984 & 8 7 1y 45iE 17
1988 # 2 * Tan Fu Facility commenced
1980 87 AL L aEgANs
1992 # 10 * A = & & 17 ISO9002 B & B 3z
1993 & 47 A 27 WE B4 SHEITABELE
1995 & 10 * A = @4 {7 GDR ~ Da Fong Facility construction = =
1997 # 70 g iagH 7T E#H D F
1998 & 12 * o & & ISO9001 B % & B 2z ~ QS9000 B % & s
2000 # 6 * % {7 ADR
2000 # 11 * Chung Shan Facility 2 ¢ % =
2000 & 12 * & & Siliconware = &

2002 & 1 % g ARV S DG
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5.2 AP R

A 2P S HdeT B 5.2-1 “hif o

SN
< |
/—ﬂ—%‘pl‘g i h
FAVRAR S i ¢ - £¥
RS EELR§ [
& A TE 4 <
F i TEE
. I AR k]
A 5%
SEEmifg
® BN
% ok U <
LA F R
RNl EIRER ) B AP WOE 4R IR e
FREmm e

% 52-1A =7 E_%F‘« E23 ﬁél%]
53 A 2@y £

A =P E4Ed 1998 & 9,193,001 + ~ S & 3 2002 &£ 22,298,530 + ~ 5 (F

~
&
4

5 £ iE 41.03%: 8 32 2001 £ 23 IC A 47 B F 0 B 30%:h= £ (F 5.3-1)
AP Eds LFPE N RESFIRE S E O EF 004&?*’?‘”‘ » PC~LCD

¥FHE -PDA~4 T AENT RESZ v A > L EMAET RPRESL 3G { G4
3053-1A 274 Eyer
EREEFALE 1998 1999 2000 2001 2002
R 9,193,001 | 11,915,816 | 18,845,766 | 16,530,394 | 22,298,530
fts @ § 1,803,753 | 1,506,720 | 3,221,380 |-1,183,211 | 425,195
Y E o [fris B E (%) 19.62 12.64 17.09 -7.16 1.91
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5000 1998 1999 200 2001 2002

Bl 53-1A 22 % F4ar d &E

A2 E2002ELWENED HEDT Y EFT% BB B R 3%(% 53-2) d

BS5327¢ (PETRENELTWIELDP IR ER TR -

2 532A2F R EREY A
‘ f

. —g:ftgg (B - #2550 ] (%)
o -1 10303080 45

L ERE S | 11525085 52
i 250,365 3
- 22,298,530 100

LR ERR
3%

45% 8%
- EYERp
52% OHw
Bl 53-2A 2793 8 ¥ ek AR
5.4 A = ¢ ¥ %4 (Scope of Business)
A2PIEFEPNFLREL S ICFIEHESRBLELMIRG 27 ¢ f544%



e SECEE S S ] AR KR BERRRALLEIRAY ) T R BER IR S
PR B EPRRIRIS > P A B 3K A BB Y Rt bilded 5.4-1 2B 5.4-1 HroT e
A S4-1TA 2P ¥ EHp bl

, §E o (Bt RS
BRI Revenu(;g Percentage (%)
QFP 7,695,529 34
SO 2,743,744 12
BGA 8,575,863 39
A e~ 676,630 3
H P~ 2,642,763 12
REEH 22,298,530 100

TH kR DA 2P 2002 & AR A

B 2002 EH O LW 506 F FAATFEE 0 FFE 7 ST FATH RO 205 KL
IR F R Bk 2 B8 BGA k7] 2 & © Mold-type FCBGA ~ FC-PBGA ~
E2-BGA ~EDHS-DEBGA ; CSP 471 2 &t Mold-type FCCSP~FCQFN - WFBGA ~ UFLGA -
COS (Chip on Substrate) ~ L/E- COS ; #2244 7 A% ¢ EHS-MP-MFCBGA -~ Mixed-type
FCCSP ~ Mold-type BGA -~ 4-S:STFBGA (4 dies stacked)...i%ﬁ °

A 2 2 4 7% Flip Chip ~ Wafer level package ~ module assembly % & #7341 % A & »
{T-HEEFMASERGT AS > BELE P EFTOHEFITEF L BIRGE -

¥ EIE P

12%

34% @ QFP

B SO

OBGA

OH & 35y~
W H s PRy~

Bl 54-1A 2@ F £35 0 54 5 B
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AT S - P ERESHE T W HE RS g 2 F 50 PR E
wAel 30 PR K o 4 R REZ BRI SHLF R L33 16 50 L

A w ez § 2l A £ 6.1-1 -

# 6.1-1 2apalw 2 § %k %

i B
BB | FARE) | TR B | F R E(5)
&)

" 10 4 2 12.5%

Wi 10 6 3 18.8%

HE 20 14 8 50.0%

e 10 6 3 18.8%
R 50 30 16 100.0%

6.2 ¥ T3

Foorw RE S

? o
046120

%

fw B % Y g TR

6.2-1

i B AR A A

£

ST % X BRI TAA 47

'?Wﬁ‘

Dlsg s 1T AREE S A B

22.7% ~ 1 425F 27.3% ~ 7 F- 74 27.3% ~ PAFRE 22.7% >

jooeh B w B B A T A

e * (P ) o
S 9 56.3%
a5 2 12.5%
T 4 25.0%

FH B 1 6.3%
|2+ 16 100.0%
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6.3 IC3t%A ¥3s Rk Méga o FZ2 L4 4
6.3.1 IC #%#s § 2 Mig2# T2 A2 & 2

wHr T IC S EAMES # FIZ LR SR A% R FIRE B L2 RFF s rE
Frd M 67) THAASBEMEITIFF LA E@CT 4 631 % 632 %
6.3-3) 0 £ AR FFh2 R AT I F]F 2 SR S P 0 BTG 2 B E oEL

FREHT] S FRAR(E ERT DB AR TR L Rl B AP D)
EAPTERAIBFF R EA 05 2 B4 47 0 DRTFF S L ERE R
% o

ICHEFHE 2 M S FF2L R IR AL L TR0 575 Mk i #4
Ea S BERRIEFLFT 5 - o ¥k - PR REHPELR
2558 73% 0 Tt 5 B FlS ESRM R 54 BAE dou il £ FS
1 B F)3F ch28. 7% de A4 F =X VER T § 5 53 6.4%> 2 F|F h |
dRd FlF f R4 iR E(R06.3- D VI T VIS 4 Bl oom R NIRBL S £ &
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