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Abstract: In semiconductor wafer fabrication processes, excessive residency time delaying has negative effects on the
product quality. This paper is devoted to regulating the robot waiting times in single-armed cluster tools under steady state
such that the wafer residency time delay can be offset as much as possible. First, a plant model based on Petri net is built
for describing the wafer fabrication processes. Based on the introduced model, analytical expressions for calculating the
residency time delay are derived as well as temporal properties of the system. Second, in the light of the deconstruction
to the time delay mechanisms caused by the robot waiting, a priority rule for assigning robot waiting times is presented.
Third, with the presented priority rule and virtual bottleneck approach, a heuristic algorithm is developed to properly assign
the robot waiting time for single-armed cluster tools under the steady state. Finally, illustrative examples are given to
validate the feasibility and efficacy of the proposed methodology. Compared with the conventional backward strategy and
the earliest starting strategy, the wafer residency time delay can be significantly reduced by the proposed method such that
strict wafer residency time constraints can be better met.
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