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Abstract Keywords
Urgent order insertion frequently occurs in the production process when the wafer manufactur- semiconductor manufacturing ;
ing mode is changed to multi-variety and small batch. Such an unreasonable scheduling strategy re- cluster tool;
duces the production efficiency of cluster tools. Thus, in this study, we examine the scheduling time constraint ;
problem of single-arm cluster tools faced with urgent order insertion under the constraints of wafer urgent order

residence time so as to improve the production flexibility of cluster tools. For this, we first analyze
the processing process of the urgent insertion order. Then, we propose the scheduling rules of the
robot for single-arm cluster tools to realize the scheduling of the processing process. The schedula-
bility judgment conditions are derived for two kinds of machining states caused by different machi-
ning parameters, respectively. Accordingly, the mathematical analytical formula for solving the
waiting time of the robot is derived. Finally, an optimal scheduling algorithm is proposed for clus-
ter tools in the face of urgent order insertion, and the effectiveness of the scheduling method is ver-

ified by an example and comparison analysis.
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Fig.3  Schematic diagram of cluster tools cycle in insertion stage
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Tab.1  Robot activity time and description
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Fig.4 Flow chart of scheduling algorithm
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Tab.2 Waiting time of robot in each stage of Example 1
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Tab.3 Waiting time of robot in each stage of Example 2
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Fig.5 Gantt diagram of insert process of Example 2
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