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Semiconductor manufacturing has suffered from the complex process behavior of the technology oriented control in the production

line. While the technological processes are in charge of the quality and the yield of the product, the operational management

is also critical for the productivity of the manufacturing line. The fabrication line in the semiconductor manufacturing is considered

as the most complex part because of various kinds of the equipment, re-entrant process routing and various product devices.

The efficiency and the productivity of the fabrication line may give a significant impact on the subsequent processes such as

the probe line, the assembly line and final test line. In the management of the re-entrant process such as semiconductor fabrication,

it is important to keep balanced fabrication line. The Performance measures in the fabrication line are throughput, cycle time,

inventory, shortage, etc. In the fabrication, throughput and cycle time are the conflicting performance measures. It is very difficult

to achieve two conflicting goal simultaneously in the manufacturing line. The capacity of equipment is important factor in the

production planning and scheduling. The production planning consideration of capacity can make the scheduling more realistic.

In this paper, an input and scheduling rule are to achieve the balanced operation in semiconductor fabrication line through equipment

capacity and workload are proposed and evaluated. New backward projection and scheduling rule consideration of facility capacity

are suggested. Scheduling wafers on the appropriate facilities are controlled by available capacity, which are determined by the

workload in terms of the meet the production target.
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<Figure 1> The Flow of Fabrication Process
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{Table 1> Calculation of Proper Wip based on Due Date

Layer | Cycle time Proper wip
28 1.0 150 wafers
29 2.5 200%(0.5/1day)+250 = 350 wafers
30 1.5 100+200x%(0.5/1day) = 200 wafers
Day Day 1 Day 2 | Day 3 | Day 4 | Day 5
Target WIP 100 200 50 200 150
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<Table 2> Calculation of Balance Index

Layer | Proper WIP | Current WIP Balance Index
1 321 24 (24-321)/321 = -0.92
2 48 249 (249-48)/48 = 4.18
28 81 167 (167-81)/81 = 1.60
29 210 260 (260-210)/210 = 0.23
30 1,418 498 (498-1418)/1418 = -0.64
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<Figure 2> Backward Projection for Allocation on Facilities
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<Figure 3> Trend of throughput(the instance of Type 2)
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<Figure 4> Trend of Inventory(the instance of Type 2)

Performance Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Average
Balance Index 54,989 51,846 55,816 50,833 58,293 50,771 53,758
Throughput - -
Allocation Scheduling 55,772 56,534 56,768 53,128 52,742 51,142 54,348
) Balance Index 48.10 44 .43 4723 48.07 42.89 4937 46.68
Cycle time - -
Allocation Scheduling 39.09 43.81 42.61 44.86 39.77 4733 4291
Balance Index 643 439 338 289 472 297 413
Shortage : -
Allocation Scheduling 152 76 200 144 134 208 152
Balance Index 4,071 5,754 4,631 3,339 3,597 4,281 4,279
Inventory - -
Allocation Scheduling 2,054 4,048 2,113 1,786 2,195 1,332 2,255
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