o [f] 1 BAFE B 2 A 47

Assessing the Technology Development of
the IC Foundry Operations

SR

—

Bl AR HyE

ﬂ&t%ﬁ] —L.—L,\ :&__ 0



5 S 1 s B 2 A 4

Assessing the Technology Development of the IC Foundry Operations

e R N Student : Hung-Chang Wang
IR ELE Advisor : Chih-Young Hung

A Thesis
Submitted to Department of Computer and Information Science
College of Electrical Engineering and Computer Science
National Chiao Tung University
in partial Fulfillment of the Requirements
for the Degree of
Master of Business Administration
in
Management of Technology
January 2009

Hsinchu, Taiwan, Republic of China

VoS R4 LN E -



L 1 L s B 2 A 4

e S B REREDEIE R

RAETRE SR X ENS R e LE T F

IC zcéf:—i I LFEE 2 FPPHALE AR IV HHEALEL LD o 5
At Fa [ é#}_ﬁiﬁ é« 2007 E HF - o2 ’éf_ﬁ_ﬁ%‘ﬁ'%i%’ﬂt’ TSMC

%
46 50%  UNC % it 2 %o@iﬂﬁ?%ﬁw@ﬂlg
%\Hﬁiﬂ%m S T frak £ 4 G T 1 s

ﬁ%ﬁ@@lé%?*%%&$’*$**i@*%§;“€$’fﬁ
FHITFREFAAM RS FIFEFTIRE S ~F 2o & ’
fgfi s P E R o

xp;ﬁﬁﬁ@ﬂlé%mﬁw%%oﬁ*iﬁF%**’uéﬁ‘?ﬂﬁ%??
;45.; ERRN SAY-J HE SO VUK - Fr sk S A RER YL R SN
CER e [C Hoaum e s P g BT iR E P TR R e B o
@%aﬂ%% FETRIIE AL G AELA BT % RS AT A1 A E ks
BN o

N

%4
Y

i
* mf;i,{ﬁr@\ ’]‘3—}\‘ » Tt ﬁ* Bo F i'ﬂ Pk B IR 1R R + oo ]F_] <
%10 %

BABE 103 % <n@ﬁﬁﬁ@¢@w@ B bt $ L
%iﬂ <R # ~‘%F“ﬂﬁ 2

AEFTEEMN SR G BE j\i’;ﬂlaalﬁl 1IAELEBERE T EZ i E
X

MgtF: RFIET ~FEWEE ~ ST BE TR ICK ~ #HERER
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Student : Hung-Chang Wang Adpyvisors : Dr. Chih-Young Hung
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Institute of Management of Technology
National Chiao Tung University

ABSTRACT

IC industry has been identified as one of the most developed high-tech industries in
Taiwan. Taiwan’s IC Foundry industry plays as the market leader in terms of IC output which
accounts for 70% worldwide market share in 2007, in which TSMC accounts for 50%
whereas UMC accounts for 15%. Existing researches on IC Foundry Industry mainly focused
the fields of production, marketing, human resources management, finance and process rather

than probing into the area of technology development that has been less focus in the past.

Given the high capital concentration characteristic of IC Foundry industry, to optimize
the capital utilization becomes more and more important for IC Foundry companies. Some
subtopics regarding the investment of the technology development resource, allocation of the
resource and influence on business performance associated with the technology development

activities have been widely discussed as well.

This paper studied the technology development to build an IC Foundry Industry Model
based on Moore Law and R & D activities structure; it explained the technology development
model for the IC Foundry Industry including some perspectives about the Moore Law vs. IC
technology development evolution, allocation of the technology development resources, the
investment of R & D, achievement of the technology development, and the influence of the

economic cycle and industry lifetime.

This paper includes a case study of the IC Foundry technology development that
explores Moore Law and R & D activities structure by TSMC development track. It
emphasizes on a comparison of technology development impacts between IC design houses
and IC package/testing houses, followed by the recommendation made for the IC Foundry, IC

design companies, and IC package/ testing houses.

Key words: IC Foundry, Technology Development, TSMC, Moore Law and IC design.
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2 3-1: 23 & Fl R # ¢ A kR 9T/11/20 % + FEaF e (Fgx~)

20083Q # % =8 b 08-3Q & & 07-3Q4 & 2004 # © *EF O OBE
1 EHE 26834 2ot 1 % E N
9 . 1 16765 14636 2 15% vy
3 R 9571 9833 3 -3% E N
4 1S 8712 9280 4 -6% P
5 rHR 8641 6904 6 25% o
6 i 7266 6252 5 16% o
7 HiE 6166 5974 8 3% p A
8 a4 L 5224 7188 7 -27% vy
9 Qualcomm 5143 4045 14 24% iR
10 SONY 4965 5282 9 -6% p A~
11 wBEF 4751 4195 12 13% o
12 AMD( % Spansion) 4630 4243 11 9% E ey
13 NEC % + 4476 4146 15 8% P
14 E 4320 4146 13 4% E N
15 NXP 4193 4401 10 -5% o
16 Freescale 4013 3981 16 1% iR
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17 %L 3473 3343 17 4% P

18 Broadcom 3438 2739 23 23% ENS|
19 r 3378 2785 21 21% p A&
20 NVida 3032 2593 19 17% o

e I o B it ent Zoed B BB s BN et B fIRcfe— A et i fIR 2 &
FELR B 0 SRR PEIRE 5P ET L A b RES
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# 3-2 2007 23k 5 FI& T Rt
Top 10 Foundries by Revenue, Worldwide, 2007 (Millions of Dollars)

Rank Rank Revenue  Revenue Growth (%) Market Share (%)
2006 2007  Company 2006 2007 2006-2007 2007
1 1 TSMC 9,716 9,828 1.2 443
2 2 UMC 3,191 3,263 23 14.7
4 3 SMIC 1,465 1,550 5.8 7.0
3 4 Chartered Semiconductor 1,527 1,445 -5.4 6.5
5 5 IBM Microelectronics 688 605 -121 27
8 6 Vanguard 398 488 22.6 2.2
10 7 X-Fab 293 411 40.3 1.9
6 8 Dongbu HiTek 462 405 -124 1.8
7 9 MagnaChip 404 370 8.4 1.7
9 10 Hua Hong NEC 300 321 7.0 14
Top 10 Total for 2007 18,444 18,686 1.3 84.2
Others 3,201 3,506 9.5 15.8
Total Market 21,645 22,191 2.5 100.0

Source: Gartner (April 2008)

T4 kR Gartner (Apr. 2008)
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