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Real-time Scheduling of Wafer Photolithography Area Based on Reinforcement
Learning with Gated Recurrent Unit
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Abstract: To address the scheduling problem of wafer photolithography area, characterized by dynamic nature, real-time
requirements, multiple constraints, and multiple objectives, a real-time scheduling method based on gated recurrent unit
(GRU) reinforcement learning is proposed. This method incorporates GRU to learn the temporal information of historical
scheduling decisions and states in the photolithography area, providing auxiliary decision-making information for the double
deep reinforcement learning (DDRL) model. The input state space and output action set of the DDRL model are designed,
and a multi-objective reward function is established with the objective of minimizing the maximum completion time of
wafers and maximizing the on-time delivery rate, optimizing the scheduling output by intelligent agents. Additionally,
constraint relaxation rules and scheduling methods are proposed combining equipment-specific constraints and mask
constraints, to enhance the practicality of scheduling strategies. Through empirical evaluation using real-world cases from a
wafer manufacturing enterprise, this method is compared with traditional double deep reinforcement learning and heuristic
rule methods for photolithography area, demonstrating its superiority and verifying its effectiveness in solving this problem.
Key words: wafer fabrication system; scheduling of photolithography area; deep reinforcement learning; gated recurrent
unit (GRU); multi-objective
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Figure 1 Framework of GDDQN-based real-time scheduling method for wafer lithography area
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Table 3 Examples of dedicated photolithography machines and
masks for 3 types of wafers
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Figure 4 Verification results of hyperparameters
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Table 5 Comparison results of algorithm performance

s [ HE IR 22 B 2 B K 5E LI [A]
A ME bR mME E AR
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WCOVERT 0.55 0.34 0.09 111.24  124.48 6.18

WCR 0.22 0.13 0.02 130.21  144.46 7.49

WEDD 0.33 0.17 0.05 15135 161.72 5.33
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Figure 6 Comparison of algorithm performance on the maximum
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