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Student: Si-Yi Lin Aadvisor: Prof. Li-Chih Wang

Department of Industrial Engineering and Enterprise Information

Tunghai University

ABSTRACT

With the vast amount of capital invested in the 300 mm (12-in.) wafer fab facility, how to
effectively utilize the capacity is always a crucial challenge for semiconductor capacity
planners. Currently, static capacity planning model, which is based on the historical data of the
average available time of machines and routing, is usually employed to plan the required
capacity for satisfying the demand plan. Due to the complexity of semiconductor production
and many production constraints and frequently occurred abnormal events (e.g., machine
breakdown) are not considered, the static model is very hard to estimate a reasonable capacity
plan for satisfying a weekly/monthly demand (i.e., wafer out) plan.

Therefore, this paper aims to develop a capacity planning and analysis simulation (CPAS)
model which takes into account the production characteristics/constraints, the internal behavior
of machines, and the dispatching rules applied in a full-scale 300 mm wafer fab. The accuracy
of the CPAS model is validated with the actual input (e.g., wafer release per day, machine run
time/available time, routing, WIP) and output (e.g., Cycle time, MOVE, Wafer Out) for all
machine tool sets. The CPAS model was also employed by capacity planners in a leading wafer
fab in Taiwan to study the effect of the fluctuation of available time (AT) of critical/bottleneck
production equipments to fab’s overall capacity and output performance. Analysis results show
that AT fluctuation may result in 3% to 5% capacity loss, and a sensitivity analysis of the
degree of capacity loading and AT to the throughput (i.e., wafer out) is also performed to
demonstrate how to apply CPAS model to provide information for making the capacity
investment decision.

Keywords: Wafer Fabrication, Semiconductor Capacity Planning and Analysis,
Available Time Fluctuation, Capacity Investment Decision
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131 07 0 0 0 0 0 4.6 0
4 M M52 71 48 261 0 6.4 711 0.58
15 L L30 431 0.73 1201 0.29 03 10.64 068
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