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ABSTRACT

This research develops dispatching rule for a wafer FABs with dedication constraints. Dedica-
tion, mostly considered in a photolithography step, is a feature in a modern FABs in order to
increase the yield of machines and achieve the advance of manufacturing technology. However,
the dedication has the critical problem because it causes dedication load of machines to unbal-
ance. In this paper, we proposes the dedication load based dispatching rule for load balancing in
order to resolve the problem. The objective of this paper is to balance dedication load of photo
machines in wafer FABs with dedication constraint. Simulation experiments show that the pro-
posed rule improves the performance of wafer FABs as well as load balance for dedication
machines compared to open-loop control based conventional dispatching rule.

Key Words: Closed-loop control, Dedication, Dispatching rule, Load balancing, Open-loop
control, Photolithography, Wafer FABs
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Step 1, Initialize:
LoadAllMachineList();

Step 2, Calculate DedicLoad
Repeat (mcIndex++)
Until (mcIndex = MachineList.Count)
LoadStepListofMachine(mc);
Repeat (Curstep.NextStep) Until (Curstep
=NULL)
step = Curstep;
Repeat (step.NextStep) Until (step
NULL)
If (step.IsDedic = FALSE)
continue;
If (step.IsDedic = TRUE)
mc.DedicLoad += step.ProcTime;

Step3, Output: DedicLoad;
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Table 1 The experimental results

Model FAB FAB with Dedication

Rule Ex. 1 Ex. 2 Ex. 3 Ex. 4
Percent of Tardy (%) 21.66 76.49 36.54 35.98
Avg. Tardiness (day) 0.16 1.09 232 1.74
Avg. Cycle time (day) 16.94 17.88 17.64 17.44
Cycle time Var. 0.05 0.67 1.10 0.45
FAB Out (Wafer) 15072 14496 14712 14808
Photo machine Run (%) 99.617 96.05 98.783 99.183
Photo machine Run Var. 0.025 1.249 0.111 0.058
Photo machine Idle (%) 0 0.55 0.067 0
Photo machine Idle Var. 0 0.122 0.006 0
Photo machine Idle-run (%) 0.383 3.383 1.15 0.817
Photo machine Idle-run Var. 0.025 0.655 0.116 0.058
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