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Abstract

The tool planning problem is to determine how many tools should be allocated to
each tool group to meet some objectives. An effective planning will provide a toolset,
which has lower cost for procurement and yields good performance. This paper
addresses three tool planning problems faced by:.semiconductor manufacturers. The
first topic describes atool planning.problem under. uncertainty in demand. The second
topic presents a tool planning-in multiple-product: mix scenarios. The third topic
proposes a tool planning model for-awafer. foundry, which has several existing fabs
but needs to construct a new fab.

Recent studies aim to solve the problem for the cases of uncertain demand. Yet,
most of them do not involve cycle time constraint. Cycle time, a key performance
index in particular in semiconductor foundry, should not be ignored. In the first topic,
the uncertain demand is modeled as a collection of scenarios. Each scenario, with an
occurrence probability, represents the aggregate demand volume under a given
product mix ratio. In such a scenario, the mean cycle time of products should be under
a predefined target, and the objective of the planning is to maximize the amount of
profit.

In the second topic, the model formulates and solves a tooling problem in the

context of multi-product mix, where the mean cycle time must be under a predefined



target. This topic is motivated by the fact that a wafer foundry frequently faces the
need to manufacture in various product-mix due to season factors.

In the third topic, we describe a tool planning model for constructing a new fab
in a company with multiple existing fab sites. Each existing fab originally runs for a
particular product mix. To minimize the tool investment for new fab, the company
needs to re-allocate the demand to each fab. We present an integrated approach to
determine the optimal demand mix and the associated tool plan for the new fab, which
can minimize the tool cost of the new fab while each fab (new or existing) is
requested to meet a predefined target in its mean cycle time.

This dissertation proposes a genetic-algorithm based solution methodology
embedded with a queuing analysis to solve the problem. Test examples reveals that

the proposed methods greatly outperform the other.planning approaches.

Keywords: Tool planning, cycle time,-demand uncertainty, multiple product mix,

multiple sites, genetic agorithm
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