Journal of the Korean Institute of Industrial Engineers
Vol. 51, No. 2, pp. 119-126, April 2025.
ISSN 1225-0988 | EISSN 2234-6457

"m Check for updates

https://doi.org/10.7232/JKIIE.2025.51.2.119
© 2025 KIIE

A2l 713 7]ak kA A AE #2351 B

155

Foly)

St 4

o +

l
e

of»

=

s}
of

o,
of

aL
o

7

Production Line Availability-Based Production Planning
Optimization Model in Semiconductor Fabrication

Dongwoo Go -

Seunghoon Lee

Industrial & Management Systems Engineering, Dong-A University

Semiconductor manufacturing processes are characterized by high complexity and long lead times, making
efficient production planning crucial. Existing methods using fixed and proportional lead times fail to adequately

reflect production line variability. This study proposes

an optimization model for semiconductor production

planning that considers production line availability. The proposed model addresses this issue by distinguishing
between available and non-available work-in-process (WIP). The suggested model was tested using a simulation
method, which verified that it significantly reduces the discrepancy between planned and actual throughput,
enhancing the feasibility of production plans while demonstrating superior performance in achieving high order
fulfillment rates. Additionally, it maintained short lead times while reducing the variance in WIP and achieving
high production volumes. This facilitates the company in managing its production line efficiently, thereby
promoting improvements in productivity and profitability.
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Figure 1. Comparison of WIP Movement in Each Model
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Fixed lead time-based Proportional lead time-based Proposed
Variability model model model
Case | Demand - ; -
(%) p— - Difference p— - Difference p— - Difference

(%) (%) (%)
1 100 10 1888.2 | 2299.1 21.8 1612.4 | 2136.0 32.5 1706.9 | 1896.9 11.1
2 100 20 1882.1 | 2291.1 21.7 1617.5 | 21409 324 1692.0 | 1877.1 10.9
3 100 30 1902.1 | 2315.7 21.7 1611.1 | 2133.8 324 1704.7 | 1895.2 11.2
4 150 10 2378.7 | 2690.2 13.1 2116.2 | 2704.6 27.8 2211.4 | 2401.5 8.6
5 150 20 2377.1 | 2689.3 13.1 2120.5 | 2703.3 27.5 2218.3 | 2402.0 8.3
6 150 30 2365.0 | 26754 13.1 2100.2 | 2677.5 21.5 2218.0 | 2408.3 8.6
7 200 10 2879.3 | 3094.1 7.5 2614.0 | 3171.9 213 2755.6 | 2933.8 6.5
8 200 20 2860.6 | 3068.1 7.3 2619.8 | 3177.7 213 27543 | 2919.6 6.0
9 200 30 2871.3 | 3085.9 7.5 2634.7 | 3179.0 20.7 27583 | 2941.1 6.6
10 250 10 3363.3 | 3474.6 33 3170.9 | 36479 15.0 3300.1 | 3466.6 5.0
11 250 20 3365.2 | 3480.3 34 3129.1 | 35955 14.9 3301.0 | 34728 5.2
12 250 30 3358.0 | 34742 3.5 3128.1 | 3608.1 15.3 3302.6 | 34733 5.2
13 300 10 3857.6 | 38972 1.0 3686.2 | 4055.0 10.0 3845.1 | 39893 3.7
14 300 20 3877.8 | 3960.0 2.1 3682.2 | 4057.0 10.2 3852.8 | 3987.8 3.5
15 300 30 3887.0 | 4008.4 3.1 3677.1 | 4032.7 9.7 3841.5 | 3974.0 34
16 350 10 4393.8 | 44428 1.1 42477 | 45134 6.3 4394.8 | 4509.1 2.6
17 350 20 4416.4 | 4510.5 2.1 4236.9 | 4520.6 6.7 4398.7 | 45143 2.6
18 350 30 44319 | 4567.7 3.1 42413 | 4519.1 6.5 4398.5 | 4506.1 24
19 400 10 49272 | 49772 1.0 4813.3 | 49823 3.5 4947.1 | 5026.5 1.6
20 400 20 49543 | 5054.9 2.0 4801.8 | 4993.0 4.0 4941.5 | 5029.8 1.8
21 400 30 5008.8 | 5138.8 2.6 4822.4 | 5009.4 3.9 4954.0 | 5039.4 1.7
22 450 10 55164 | 53385 3.2 53724 | 54421 1.3 5493.5 | 5439.0 1.0
23 450 20 5533.7 | 53829 2.7 5368.6 | 5458.8 1.7 5491.5 | 5438.7 1.0
24 450 30 55734 | 5411.0 2.9 5396.9 | 5506.0 2.0 5519.8 | 5448.9 1.3
25 500 10 6067.4 | 53955 11.1 5951.7 | 57148 4.0 6044.1 | 57447 5.0
26 500 20 6084.2 | 5413.1 11.0 5946.1 | 5716.3 3.9 6037.4 | 5738.7 4.9
27 500 30 6051.8 | 5438.2 10.1 59303 | 5715.0 3.6 5987.8 | 5729.0 43
Mean 3928.6 | 3984.2 7.3 3727.8 | 4041.2 13.5 3854.5 | 39334 5.0
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Table 2. The Average Work in Progress, Demand Satisfaction and Average Lead Time for Each Model

Demand satisfaction (%) Average lead time (Day) Average work in progress
Fixed lead Proportional Fixed lead Proportional Fixed lead Proportional
Case | . lead Proposed . lead Proposed . lead Proposed
time-based | . time-based | . time-based | .
model time-based model model time-based model model time-based model
model model model
1 100.0 100.0 100.0 56.3 65.2 52.7 108.1 150.9 83.4
2 100.0 100.0 100.0 56.3 65.4 524 107.5 152.1 82.7
3 100.0 100.0 100.0 56.5 65.2 52.6 108.1 151.2 82.8
4 100.0 100.0 100.0 59.0 66.6 56.1 1332 1733 98.2
5 100.0 100.0 100.0 58.9 66.6 56.1 132.8 174.6 98.2
6 100.0 100.0 100.0 58.8 66.7 56.1 131.1 174.5 98.4
7 100.0 100.0 100.0 61.4 68.6 59.1 166.7 221.6 124.1
8 100.0 100.0 100.0 61.3 68.4 59.0 165.0 215.8 124.2
9 100.0 100.0 100.0 61.3 68.4 59.0 165.2 219.5 122.8
10 100.0 100.0 100.0 63.8 70.3 61.7 208.5 281.2 162.3
11 100.0 100.0 100.0 63.8 70.2 61.7 208.7 277.4 162.2
12 100.0 100.0 100.0 63.8 70.2 61.8 209.8 271.5 162.9
13 100.0 100.0 100.0 66.6 72.9 64.4 268.6 369.0 214.9
14 100.0 100.0 100.0 66.9 72.8 64.4 2737 362.6 216.0
15 100.0 100.0 100.0 67.0 72.7 64.4 278.2 363.9 214.8
16 100.0 100.0 100.0 70.5 71.5 67.6 368.3 515.3 296.8
17 100.0 100.0 100.0 70.7 77.1 67.7 374.8 495.7 298.7
18 100.0 100.0 100.0 70.9 77.8 67.5 384.9 513.7 296.9
19 100.0 100.0 100.0 76.1 82.8 71.9 5333 706.4 426.0
20 100.0 100.0 100.0 76.8 83.1 72.0 557.4 707.6 426.6
21 100.0 100.0 100.0 71.3 83.3 71.9 577.5 718.6 425.7
22 100.0 100.0 100.0 87.4 89.9 80.8 919.1 972.0 710.4
23 100.0 100.0 100.0 88.4 90.0 81.0 964.7 983.6 649.3
24 98.5 99.2 100.0 89.8 91.3 82.0 1029.8 1005.6 712.1
25 89.8 92.3 95.2 97.2 101.5 94.4 1517.7 1435.0 774.6
26 91.1 93.2 96.2 97.1 101.6 94.4 1590.3 1450.1 893.9
27 93.6 95.1 98.3 99.0 101.8 92.4 1583.0 1463.2 906.0
Mean 99.0 99.3 99.6 71.2 71.3 67.6 483.9 538.0 328.3
237, ATFE Yt 94, 9 2 AF FEEL 2 2500 9 AL AT FE AT FUT 9l
14 Az 7] 71 D B 99.0%, HI& AxE F7] I 1 Az g7 7] Rdo] REAAE 460.6, Bl S A= F
292 993%, Atste R 99.6%E, At B o 7] 7k Rl ERHAE 4144, A ¢S R WA=
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037 Az 3712 DAL, Adse B ME AE ¥ Yk
371 71 R H T Y 144% o &k 2eiv AA At
S B AQtete Bdo] & Az F7] 7|W REET Hi
2.7% © B7 ATk mebA, Atehs meo] A A4 5 A 2
%] Ao 8 0T W, 0| A% 37 BF AFHE o
L g 49 2R Al AFH LT BAS B3] Az 37
npA| ek o 2 JgH Az APEd 14 Az Z7) i S HEAS 7 Y T A2 E ZES Al
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