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Abstract 

On time delivery is the major objective of 

wafer probing factories. The characteristics of 

wafer probing scheduling problem (WPSP) 

include dynamic arrival of testing lots, the 

allowance of the inserting rush orders in current 

dispatching list, the sequence-dependent setup 

time, job cluster, product type-dependent 

processing time, and capacity constraints, etc. 

Because the testers are expensive, the reduction 

of setup times to increase capacity utilization rate 

is an important performance index. We define the 

wafer probing scheduling problem as the 

unrelated parallel-machine problem with 

sequence dependent setup time. We also provide 

the integer programming model for the WPSP. 

To meet both requirements of 

pre-determined length of lead time and of 

reducing setup times, this research regards the 

scheduling problem as vehicle routing problem 

with time window constraint (VRPTW) to 

develop the production planning and scheduling 

model. The production planning and scheduling 

model consists of the following three modules, 

the rough-cut capacity planning module, the 

scheduling module, and the rush order insertion 
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module. In the rough-cut capacity planning 

module, we design a bi-criteria algorithm to 

evaluate the necessity of increasing the number 

of backup machines. In the scheduling module, 

we propose nine algorithms to solve the WPSP 

approximately, which based on the savings and 

insertion vehicle delivery algorithms. The 

performances of the algorithms are also evaluated 

with four testing problems. In the rush order 

insertion module, we propose an algorithm to 

insert the rush order with least additional cost and 

reduce the impacts on the schedules. 

The experimental testing shows that the 

three modules are well-integrated. In the first 

module, the bi-criteria algorithm is designed to 

utilize the machine capacity efficiently and 

evaluate the necessity of increasing the number 

of backup machines. In the second module, each 

one of the nine algorithms can solve the WPSP 

quickly and approximately. According to the 

computational results, we can choose the 

algorithm with better scheduling performances.  

In the third module, the rush order insertion 

method is developed to find the insertion position 

which cause least additional cost and reduce the 

total tardiness of the orders on the schedule after 

the insertion of rush order. Therefore, the three 

modules can help us to efficiently improve the 

capacity utilization and the on time delivery 

performances. 

Keywords: Wafer probing, delivery performance, 

sequence-dependent setup time, scheduling. 
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