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Abstract

Most of the traditional manufacturing systems apply
flow-line layout, and there is very few phenomenon of
reentrance. The values of all WIP in a station are similar.
Therefore, the maximum throughput always leads the
maximum profit. This results throughput is used as an
indicator in determining optimal dispatching rules. In a
wafer fabrication system, products have to re-visit
machines many times. The value of a lot of WIP in a
station is very different from that of another lot. The
number of layer processes increases the value of wafer.
The dispatching rules based on maximum throughput no
longer leads maximum profit.

The main purpose of this study is to develop a
profit-based dispatching rule by the theory of constraints
(TOC) for wafer fabrication. In this study the present
costs and values of WIP wafers based on the consumption
of system resources are estimated. The profitability of
each WIP wafers is thus derived. By comparing their
associated profitability of a time unit among all WIP wafer
lots, the one with highest profitability is selected to be
processed next. A profit-based dispatching rule named
DTC (Dispatching by theory of Constraints) is therefore
developed. For the purpose of evaluation of the proposed
DTC, a wafer fabrication simulation model is built in this
study. Besides using DTC to dispatch jobs, MCR and
MBS dispatching rules are adopted, respectively.
Simulation results reveal that MCR and MBS do not
respond to profit, while DTC does. Simulation results
show that DTC does lead high-profit-wafers to short cycle
times, and thus reduces the WIP inventory effectively.

Keywords: dispatching rules, theory of constraints,
system resources, profit.
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