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ABSTRACT

This paper presents a bottleneck detection framework using simulation approach in a wafer FAB
(Fabrication). In a semiconductor manufacturing industry, wafer FAB facility contains various
equipment and dozens kinds of wafer products. The wafer FAB has many characteristics, such
as re-entrant processing flow, batch tools. The performance of a complex manufacturing system
(i.e. semiconductor wafer FAB) is mainly decided by a bottleneck. This paper defines the prob-
lem of a bottleneck process and propose a simulation based framework for bottleneck detec-
tion. The bottleneck is not the viewpoint of a machine, but the viewpoint of a step with the
highest WIP in its upstream buffer and severe fluctuation. In this paper, focus on the classifica-
tion of bottleneck steps and then verify the steps are not in a starvation state in last, regardless
of dispatching rules. By the proposed framework of this paper, the performance of a wafer FAB
is improved in on-time delivery and the mean of minimum of cycle time.
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Fig. 2 A wafer Fab manufacturing process
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Table 1 Features of the MIMAC data sets

Table 2 Detailed contents of the MIMAC 6
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6 9 9 228 9 355 6 266 62 967 about 13 days
7 1 1 38 1 137 7 287 60 973 about 14 days
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Table 3 Tardy (%) : FF 2.0, Dispatching rule FIFO

Wi 85 - A g

Tardy (%) Initial value Ist 2nd 3rd 4th Sth
Top Ex 303 19.6 134 13.4 11.1 10.2
Comparative Ex| 30.3 32.0 29.9 28.87 283 31.0
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Chart 1. Tardy (%) : FF 2.0, Dispatching rule FIFO
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TAT (Days) Initial value Ist 2nd 3rd 4th Sth
Top Ex 20.3 19.7 19.5 195. 19.5 19.4
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Table 5 Tardy (%) : FF 1.8, Dispatching rule : FIFO
Tardy (%) Initial value Ist 2nd 3rd 4th Sth
Top Ex 83.5 67.0 62.6 52.0 36.0 32
Comparative Ex 83.51 91.0 85.7 90.0 88.0 86.0
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Table 6 TAT (Days) : FF 1.8, Dispatching rule : FIFO
TAT (Days) Initial value Ist 2nd 3rd 4th 5th
Top Ex 21.2 20.0 20.0 20.0 19.0 19.0
Comparative Ex 21.17 21.0 21.2 21.0 21.0 21.0
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500 Case 29] 7g3oll A O 7hAdeliof & W& 78] &
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Chart 3. Tardy (%) : FF 1.8, Dispatching rule : FIFO
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Chart 4 TAT (Days) : FF 1.8, Dispatching rule : FIFO
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