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Abstract - Tool portfolio planning is an important task in semiconductor manufacturing in which the
types and quantities of processing tools are determined. The challenging facing tool portfolio planning
is the uncertainty in product demand and process technology, complicated process routing and long
procurement lead-time. Methods commonly used for tool portfolio planning include static computation
using formulas, integer programming, and stochastic programming. There have been no studies on
comparing the relative merits of these methods in application to tool portfolio planning. The paper is



made up of two parts. In the first part, we calibrate the uncertainties of demand in several product
segments: in the aggregate demand of a company and in the output of several factories. Stochastic
programming is a method that is suitable for problems with uncertain factors; its utility will depend on
the level of uncertainty. We evaluate the economic value of using stochastic programming in the
second part of the paper. We show that the benefits are very significant and thus recommend that
stochastic programming be used in tool portfolio planning in the semiconductor manufacturing
industry.
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Deterministic model Stochastic model
S 15,644,931
Sy 13,636,322 13.246 886
S3 12,288,178
S4 11,282,180
Mean 13,212,903 13,246,886
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DM(Sl) DM(Sz) DM(S3) DM(S4) SM()
S1 15,644,931 15,738,863 16,088,563 16,472,339
14,388,961 13,636,322 13,986,185 14,497,972
% 13,246,886
Sz 13,956,076 12,743,233 12,288,177 12,671,865
Sy 13,411,005 12,201,062 11,749,241 11,282,179

VSS(si) 1,103,357 332,984 281,155 484,203
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EVPI Optimality (%) VSS VSS#* 2t (%)
1 34,071 0.25 550,425 4.05
2 31,513 0.24 544,093 4,01
3 33,496 0.25 557,296 4.1
4 36,177 0.27 553,503 4.07
5 33,190 0.25 550,445 3.99
6 32,551 0.24 551,742 4.04
7 35,033 0.26 548,275 401
8 34,402 0.26 552,198 4.05
9 33,121 0.25 556,243 4.09
10 33,336 0.25 547,300 3.99
Mean 33,689 0.25 551,152 4.04

TRk st it 3 EVSSEE Z(D(s,), s, )EJ'*[EI o BFET F5ET4.04% o 4SS $7,0.037 0 1)~
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(weekly data converted to

quarterly data)
—— 105 =142 58 146 =37 —*= 12
Process ID ——7]1] — 84 101 162 136
g 15
2
o
g )
s .
1 ) 3 4 5 6 Quarter
A TR O RN (R (ISR U] R 9T 52 8
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