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Scheduling automated wet-etch stations

In recent years, several papers presented methods to optimize semiconductor manufacturing processes. An important stage of these processes is the etching of silicon wafers. In this work, the wet-etching procedure is studied, where wafers go through alternating chemical and water treatments. At chemical processing steps, the schedule must meet strict timing constraints to avoid damaging the products. The precise timing is ensured by using robots to transfer materials. Finding the optimal schedule for these automated wet-etch stations is essential to improve the production efficiency but the strict timing constraints and shared transportation devices make it a complex optimization problem.
This work presents improvements to the literature methods and a novel combinatorial approach, based on S-graphs. Two MILP approaches were enhanced. The model with the most wide problem set was accelerated, and the problem set of the fastest method was extended. The original S-graph framework was extended to wet-etch scheduling problems, and the inherent redundancy of these problems were exploited to decrease solution time. The performance of the different approaches was compared on literature examples. The results showed that the MILP improvements were successful, and the new S-graph based method can compete, and in some cases outperform the literature approaches. Thus, the S-graph framework holds potential for the optimization of automated wet-etch stations.



