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Forward Integration Trend Research in Semiconductor Foundry

Industry —Based on T-company Bumping Assembly

Student : Ren-Haur Lien Advisor : Professor Gin-Yuan Lee

Department of Management Science
National Chiao Tung University

ABSTRACT

Since Taiwan Semiconductor-Manufacturing Company (TSMC) was founded at 1987, it
built a new division business moadel inisemiconductor. In the past, semiconductor production
is a fully integrated process from IC design to final testing. After new business model come
from TSMC, semiconductor manufacturing was split by several parts, like 1C design, mask
manufacturing, wafer manufacturing, assembly and final testing. During several years group
up, TSMC, focus on semiconductor foundry business, is the leader in foundry industry.

With fast grow up and more benefit in semiconductor foundry, Non-foundry Company
tends to join into this industry more and more. Another competitor is newcomer in mainland
China. Based on China’s low manpower costs and large inner market, some semiconductor
companies set up to into foundry industry in recent years. Fast to newcomer’s competition,
how to keep the competitive advantage are the important things in TSMC, the leader in
semiconductor foundry industry.

The thesis is studying the competitive advantage of TSMC based on industry environment

and company’s strategy. Thr first chapter outlines the study motivation, objective and scope.



Chapter 2 develops the theory foundation and analysis model drived from the lecture study.
Chapter 3 describes the current semiconductor industry status. Chapter 4 defines the study
method. Chapter 5 uses Michael E. Porter five forces model to analyze the external
opportunity and threat to TSMC and uses Hill & Jones’ “The Roots of Competitive
Advantage” to figure out TSMC’s internal competitive advantage. Then, we use vertical
integration method to analyze that how to keep competitive advantage in TSMC. The

chapter 6 provides summary and suggestion.

Keywords: Foundry, Vertical Integration, Competitive Advantage,
Bumping Assembly.
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PTH) % 2 > IC #% A % % 2 DIP(Dual In Line Package, B#i&¥3%) 53 > %k
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Carrier) A2 » &5 2 &g KA - ¥ & CPU % { 3 %rdcend &1 7l
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o A3 AR A4 T BE S
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a | SOP FQFP
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Bl 50-4-3 A FHEFA
TR %R ¢ IC Insights 5 1 #rx [EK £32.(2003/04)
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g E & FI R E8 ¢ (FSA) e 1 & 53t (4 5-4-1)» % 2002 & 3] 2007 & & >
CSP 2t 4cen& 4 & & £ F(CAGR) 5 26.46% > &~ >t H 8 2 gy %> 1 &
LA KR E AT B h chdd BP0 5 b TR

F 541 2 ICH & 3F (iRgpdt > 39)

In millions

Totals 2002 2003 2004 2005 2006 2007  CAGR
Package Units
DIP 6740 6906 7027 6745 7114 7836 3.06%
SO 48132 53740 62017 63237 69298 75205  9.34%
cc 1705 1854 2050 2023 2186 23712 6.83%
QFP 7958 8642 9758 9999 11263 12551 9.54%
PGA 255 284 302 295 320 354 6.76%
BGA 2793 3338 3971 4149 4798 5512 14.56%
CSP 4731 6465 8802 10274 12702 15302 26.46%
DCA 6243 1247 8368 8733 9834 11051 12.10%

Total 78557 88476 102297 105435 117516 130183  10.63%

DIP - Dual In-line Package QFP - Quad Flat Pack PGA - Pin Grid Array

S0 - Small Outline CC - Clup Carrier BGA - Ball Grid Array

CSP - Chip Scale Package DCA — Direct Chip Attach
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