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Abstract

In order to meet market demand and increase competitive advantage, semiconductor manufac-
turing companies will expand the capacity in the existed fab or build new fab. Normally, except
more advanced technology, the most significant characteristic of new fab is larger scale than ex-
isted fab. Although there are many benefits of a so-called Giga-fab, such as lower cost, shorter cycle
time and more flexibilities etc., the Giga-fab scale will also increase risk of production manage-
ment significantly. Therefore, the best capacity scale of Giga-fab is still an issue in this decade. In
this work, a model to determine the best capacity scale of fab is proposed. Based on the opinions
of experts, four decision criteria are defined, including demand, production performance, cost and
accident. Besides, fuzzy analytic hierarchy process (FAHP) is applied to decide the weighting of
these decision criteria. Regarding to the impact of decision criteria on capacity scale, four scoring
equations are constructed. First of all, the 5-year demand forecast is considered as demand crite-
rion and compared with the capacity scale. Secondly, production performance is focused on the
changes of products’ cycle time under each specific scale level and the concept of X-factor is ap-
plied to the scoring. Thirdly, the cost criterion is based on the concept of economies of scale. Fi-
nally, regarding to the accident criterion, we use the concept of the insurance fee under different
scale and risk to estimate the level of accident for different scale. By combining these scores of
four criteria with their weightings, the best capacity scale can be determined ultimately.
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