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An Adaptive Dispatching Architecture for Constructing a Factory

Operating System of Semiconductor Fabrication : Focused on

Machines with Setup Times

Keun-Chae Jeong

School of Civil Engineering, Chungbuk National University, Cheongju 361-763, Korea

In this paper, we propose a dispatching algorithm for constructing a Factory Operating System (FOS)

which can operate semiconductor fabrication factories more efficiently and eftectively. We first define ten

dispatching criteria and propose two methods to apply the defined dispatching criteria sequentially and

simultaneously (Z.e fixed dispatching architecture). However the fixed type methods cannot apply the

criteria adaptively by considering changes in the semiconductor fabrication factories. To overcome this type

of weakness, an adaptive dispatching architecture is proposed for applying the dispatching criteria dynami-
cally based on the factory status. The status can be determined by combining evaluation results from the
following three status criteria; target movement, workload balance, and utilization rate. Results from the
shop floor in past few periods showed that the proposed methodology gives a good performance with
respect to the productivity, workload balance, and machine utilization. We can expect that the proposed

adaptive dispatching architecture will be used as a useful tool for operating semiconductor fabrication

factories more efficiently and effectively.

Keyword: semiconductor, dispatching, setup time, adaptive, optimal operation
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Figure 1. Decision making hierarchy in the semiconductor fab
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Table 1. Summary of lot status selection criteria

Number Criteria

Description

Objective

1 Lot status Give high priority to the

o Maintain working stability
reserved lot .
o Increase operator efficiency

Same operation with last Give high priority to the

reserved lot last reserved lot

same operation with the o Decrease setup time

o Increase productivity

. Give high priority to the
3 Machine preference .
performance machine

operation with high o Decrease operation time

o Increase productivity

4 Operation priority Give high priority to the

. o Respond to sales and production
urgent operation )
scheduling needs

Give high priority to th
5 High priority workload Ve gl prionty o the

production attainment rate and high work in process

operation with low .
o Respond to target production

6 Workload balance Give high priority to the

. o Balance workload
bottle neck operation .
o Increase productivity

Operation change effect on Give high priority to the

high priority workload operation change effect

operation with high o Decrease setup time

o Respond to target production

8 Device priority Give high priority to the

. o Respond to sales and production
urgent device .
scheduling needs

Target production attainment | Give high priority to the

rate attainment rate

device with low production .
o Respond to target production

10 Delay time Give high priority to the

o Decrease deviation in delay times
delayed lot

o Increase wafer quality
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Table 3. Sequential consideration of selection criteria

Selection . .
] Hierarchy Criteria
Unit
Lot 1 Lot status
2 Same operation with last reserved lot
3 Machine preference
4 Operation priority
Operation 5 Operation change effect on high priority
workload
6 High priority workload
7 Workload balance
8 Device priority
Device
9 Target production attainment rate
Lot 10 Delay time
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Table 4. Parallel consideration of selection criteria

Operation change effect on
High priority | Workload high priority workload rank
workload rank | balance rank

1 2 3

1 1 2 3

1 2 2 3 4

3 3 4 5

1 2 2 4

2 2 3 4 5

3 4 5 6

1 3 4 5

3 2 4 5 5

3 5 6 7
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Table 5. Adaptive consideration of selection criteria
Status decision criteria
™ WB UR Case Operation sequence evaluation criteria with high priorities
Low Low Low 1 None
High Low Low 2 High priority workload
Low High Low 3 Workload balance
Low Low High 4 Operation change effect on High Priority Workload
High High Low 5 High priority workload, Workload balance
Low High High 6 Workload balance, Operation change effect on High Priority Workload
High Low High 7 High priority workload, Operation change effect on High Priority Workload
High High High 1 None
Table 6. Consideration of selection criteria : case 2, 3, 4
Hish oriori Workload Operation change effect on high priority workload rank
woliloi;lor::i balaiie Or?mk Case 2 Case 3 Case 4
1 3 1 2 3 1 2 3
1 1 2 3 1 2 3 1 3 5
1 2 2 3 4 3 4 5 2 4 6
3 3 4 5 5 6 7 3 5 7
1 3 4 5 2 3 4 2 4 6
2 2 4 5 6 4 5 6 3 5 7
3 5 6 7 6 7 8 4 6 8
1 5 6 7 3 4 5 3 5 7
3 2 6 7 8 5 6 7 4 6 8
3 7 8 9 7 8 9 5 7 9
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Table 7. Consideration of selection criteria : case 5, 6, 7
Operation change effect on high priority workload rank
High priority Workload Case S Case 6 Case 7
workload rank balance rank
1 2 3 1 2 3 1 2 3
1 1 2 3 1 3 5 1 5
1 2 3 4 5 3 5 7 2 4 6
3 5 6 7 5 7 9 3 5 7
1 3 4 5 2 4 6 3 5 7
2 2 5 6 7 4 6 8 4 6 8
3 7 8 9 6 8 10 5 7 9
1 5 6 7 3 5 7 5 7 9
3 2 7 8 9 5 7 9 6 8 10
3 9 10 11 7 9 11 7 9 11
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