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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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