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This study focuses on the formation of input release lots in a semiconductor wafer fabrication facility. After the order-lot
pegging process assigns lots in the fab to orders and calculates the required quantity of wafers for each product type to meet
customers’ orders, the decisions on the formation of input release lots should be made to minimize the production costs of the
release lots. Since the number of lots being processed in the wafer fab directly is related to the productivity of the wafer fab,
the input lot formation is crucial process to reduce the production costs as well as to improve the efficiency of the wafer fab.
Here, the input lot formation occurs before every shift begins in the semiconductor wafer fab. When input quantities (of wafers)
for product types are given from results of the order-lot pegging process, lots to be released into the wafer fab should be formed
satisfying the lot size requirements. Here, the production cost of a homogeneous lot of the same type of product is less than
that of a heterogeneous lot that will be split into the number of lots according to their product types after passing the branch
point during the wafer fabrication process. Also, more production cost occurs if a lot becomes more heterogeneous. We developed
a multi-dimensional dynamic programming algorithm for the input lot formation problem and showed how to apply the algorithm
to solve the problem optimally with an example problem instance. It is necessary to reduce the number of states at each stage
in the DP algorithm for practical use. Also, we can apply the proposed DP algorithm together with lot release rules such as
CONWIP and UNIFORM.
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<Figure 1> lllustration of Branch Points and Lot-Split Process
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Q1 = Ry Ry + Ry + Ry

Q@ = Ry +Rgn) Q» = Ri@* Ry + Ry

RI(J) =0

Q3 =

Ry Rgy +Ror)

Qo
Level 1 Level 2 |Level 3
Group
1(1) 2(1) 3(1) 4(1) 5(1) 6(1) 7(1) 8(1) 9(1) 1(2) 2(2) 3(2) 1(3)
1 1,2
7] 3,4
Product o h sl g s 6789238 56
Type 316
A 9| 7,8
9
Minimum |, 105 190 [ 20 [20 [ 20 |20 [ 20| 20| 20 |20 | 20| 1
Lot size
Maximum | o1 5 | 5 | 25 | 25 [ 25 [25 | 25 | 25| 25| 25 | 25 | 25
Lot size

<Figure 2> Example of Three Level Input Lot Formation Problem
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Group
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<Table 2> DP Calculations at Stage 1
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(3,13, 18,5, 2,0, 6, 15, 0) | (25, 25, 0, 25, 25, 24, 25, 0, 21) | (25%105) + (25x120) + -+ + (21x100) = 18,240 18,240
(3,13, 18,5, 2,0, 6,15, 1) | (25, 25, 0, 25, 25, 24, 25, 0, 20) | (25x105) + (25x120) + --- + (20x100) = 18,140 18,140
(8, 18, 18, 10, 7, 4, 11, 15, 1)| (20, 20, 0, 20, 20, 20, 20, 0, 20) | (20x105)+ (20x120) + -~ + (20x100) = 15,000 15,000
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<Table 3> DP Calculations at Stage 2
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<Table 4> DP Calculations at Stage 2(Continued)
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<Table 5> DP Calculations at Stage 3
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