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A look-ahead job assignment control methodology for batch operations
in a unpredictable wafer-fabrication environment

NSC89 2212 E 002 086
89 8 1 0 7 31



Abstract

This article provides guidance for report writing under the Grant of National Science

Council beginning from fiscal year 1998.
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ABSTRACT

In wafer fabrication processes, furnace processes account for over 30% of a
complete process cycle time. Thisis caused by long processing time and batch
dispatching rules. If the batch size is increased, the throughput of afurnace for one
time processis increased too. However, while waiting for collecting enough lots of
wafers, the equipment may idle from time to time. Therefore, the overall performance
of afurnaceis poor. Therefore, furnace processes often become bottlenecks in awafer
fabrication process. Researches that focus on the dispatching rules of batch processes
are many in the past several years. The look-ahead strategies of dispatching rules such
like DBH, NACH, MCR, DJAH have been developed successfully. However, these
devel opments have never considered the actual fabrication environmental factors such
as rework, machine failures, human errors, wafer loss etc. The main purpose of this
study is to search the optimal dispatching rules for furnace processes to accommodate
a specified wafer fabrication environment by experiment design method.

To fit in the actual fabrication environment, this study, firstly, extends some
dispatching rules for single machine to multiple machines. Secondly, by experiment
design method, this study investigates the response surface of awafer fabrication
efficiency model under a specified dispatching rules and a designed fabrication



environment in both single-product multi-machine systems and multi-product
multi-machine systems. The results indicate that a fabrication environment has a
significant impact on the optimal of dispatching rules. Based on this conclusion, a
method that searches the optimal dispatching rule to accommodate a specified
production environment is thus developed in this thesis. The proposed method
promotes the flexibility of dispatching rule of furnace processes in awafer fabrication
process.

Keyword: batch process, dispatching rule, look-ahead strategy, experiment design,
semiconductor manufacturing.
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