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Scheduling and analysis of final transient process for
cluster tools with wafer revisiting
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Abstract: For some semiconductor fabrication processes in cluster tools, wafer revisiting is a typical and complicate
process. Analysis and optimization of the transient process is of great significance for wafer processing. Based on the Petri
net and 1-wafer cyclic schedule, in order to meet processing requirements and improve processing performance of cluster
tools, the final transient process for dual-arm cluster tools with wafer revisiting is analyzed by using virtual wafer processing
mode. Then, the processing time of final transient process in different conditions is described by some expressions. For
final transient process with wafer revisiting to be analyzed more intuitively, a simulation model is developed by using eM-
Plant as a simulation platform. With this model, illustrative examples are given to show the feasibility of 1-wafer cyclic
schedule and effectiveness of the expressions. Thus, the simulation model provides an effective tool for researchers to study

the optimization of wafer fabrication with revisiting.
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Fig. 1 Dual-arm cluster tools
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5 XEH A &I R AI(A simulation
model of dual-arm cluster tools)
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Fig. 5 Simulation model of dual-arm cluster tools for
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Fig. 6 Flow chart of manipulator control strategy

5.3 A AL (Time simulation)
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IIy < I3 = 258 < 11 + 1o, I3 > vy, A Bk, # 95
IR, R @) R K (6) T B AR S AF AT R 1
G =111+ II3+ B+ 2\ + 3u + 4115 = 1596 s. [
Tob AR AR (18 45 B T J 7R R, S LR T 1D A
9min 24s, 552, 3R A 1248 min 36 s, 1] LAf
B R G0 50 B IME [N T 1 I 8] 249 min 24 s +
8min 36s + 8 min 36 s = 26 min 365, Bl & 4t & 1
AR T @ = 1596s.

File Edit Format Navigate View Tools Help

s zRanalseaoEsnl @

| string ‘time | time ‘time |tirne | time
1 2 3 4 s 6
string wafer Al A2 A3 Finishtime Cycletime
1 | .MUsEntty:l | 4:30,0000 | 3:20,0000 | 4:10,0000 | 9:24,0000 9:24.0000
_ 2 | .MUsEntty:z | 4:30.0000 | 3:20.0000 | 4:10.0000 | 18:00.0000 §:36.0000
_ 8 | .MUsEnkity:3 | 4:30.0000 | 3:20.0000 | 4:10.0000 | 26:36.0000 §:36.0000

B 7 14 T R BLHS ]

Fig. 7 Simulation time of Example 1
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3 | MUsEntity:3 | 7:30.0000  3:20.0000 | 4:10.0000 | 29:36.0000 8:36.0000
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Fig. 8 Simulation time of Example 2
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Fig. 9 Simulation time of Example 3
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_ L | .Mus.Entity:1 1:20.0000 50.0000 35.0000 2:54.0000 2:54.0000
_ 2 | .MUs.Entity:2 | 1:20.0000 50.0000 35.0000 4:50,0000 1:56.0000
_ 3 | .MUs.Entity:3 | 1:20.0000 50.0000 35.0000 6:46.,0000 1:56.0000
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Fig. 10 Simulation time of Example 4
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