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Mathematical Approach to WIP Control Mechanism for Semiconductor Production Line
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The throughput and the turnaround time (TAT), which are in a tradeoff relationship, are generally used as indexes to evaluate the production
efficiency of a semiconductor production line. The adoption of a work-in-progress (WIP) control mechanism, which restricts the number of WIPs in a
production line so as not to exceed the upper limit of WIP, k, has recently become common to facilitate production line operation while maintaining the
appropriate throughput and TAT.

With this as a background, Toshiba has proposed @(k) and T(k) as approximations for throughput and TAT, respectively, in a semiconductor
production line model, derived by a mathematical approach based on a queuing theory capable of determining an optimal k. This model takes into
consideration the WIP control mechanism as well as variations in the inter-arrival times of lots and in the machine processing times. We have conducted
evaluation experiments with a production line model consisting of about 20 processes using actual line data, and confirmed that the proposed approxi-

mations achieve higher calculation speed and almost the same accuracy in comparison with conventional simulation results.
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n 1 2 3 4 5 6 7
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dy 0.53 0.29 0.50 0.30 0.29 0.35 0.37
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