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An Efficient Simulation Methodology for Evaluating
the Performance of AMHS Systems in 12” Wafer Fabs

Student : Hao-Chun Yen Advisor : Dr. Muh-Cherng Wu

Abstract

In a semiconductor fab that manufactures 12” wafers, the weight of a wafer cassette
increases substantially. The design and operation of the AMHS (automatic material
handling system) thus becomes more important than ever. Prior research often uses
discrete-event simulation to justify the effectiveness of an AMHS in a 12” fab. Yet, two
efficiency problems would arise in such simulations. First, a modified AMHS layout
may need substantial human intervention to modify the existing simulation problem.
Second, it takes lengthy computation time to run a simulation program that attempts to
comprehensively model both machine operations and material handling. This research
aims to solve the two efficiency problems. To solve the first problem, we develop and
implement a CAD-simulation interface methodology, by which a simulation program
for a manually modified CAD layout can be automatically generated. To resolve the
second efficiency problem, we attempt to model the material handling times between
tool groups by probabilistic time distributions. The simulation model is then simplified
by considering only the material-handling time distributions and ignores the exact
simulation of AMHS. Experiments indicate that the simplified simulation methodology
would yield results, compatible to that obtained by a comprehensive simulation model.

Keywords: discrete-event simulation, 12” fab, AMHS, simplified simulation.
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3T O D] REBUE R A e

From|To| 4 fiz S 1 %¥# 2 |From|To| & fe S#cl | ¥ 2
0 5 | gamma |25.72157 | 3.290803| 5 9 | uniform |71.31984 | 111.9602
1 3 | gamma |47.46984 | 0.957298| 6 2 | gamma |129.9176 | 0.690872
1 9 | uniform |94.99774 | 136.2423| 6 3 | gamma |103.7389 | 1.026259
2 1 | gamma |22.71401|1.819925| 6 7 | uniform | 29.3178 | 100.0876
2 4 | gamma |31.38593|1.460315| 6 9 | uniform | 42.16306 | 74.92234
2 5 | gamma |50.64419 | 1.16781 7 2 | gamma |128.2729 | 0.695506
2 9 | gamma |154.4686 | 0.667031| 7 5 | gamma |149.7626 | 0.772892
3 1 | uniform | 121.5973|174.1227| 7 6 | gamma |20.79851 | 1.995427
3 4 | uniform | 29.5355 | 94.8245 7 8 | gamma |28.01963 | 1.776225
3 5 | uniform | 36.04224 | 107.1178| 7 |10| gamma |36.76855 | 1.697209
3 9 | uniform |82.18512 | 128.5349| 8 9 | uniform | 31.27515 | 73.24485
3 | 10| uniform |92.99186|129.6481| 8 |10| gamma |56.86275 | 0.851979
4 3 | normal |38.71822|6.926794| 9 4 | normal |88.57037 | 8.18826
4 6 | gamma |73.11803 | 1.031396| 9 5 | gamma |164.0363 | 0.624073
4 7 | gamma |74.13992|1.041577| 9 7 | gamma |252.5689 | 0.530457
4 8 | gamma |117.1904 |0.776154| 9 8 | gamma | 28.9879 | 1.369281
4 | 10| gamma |141.4497|0.726644} -9 |10 | gamma |32.02415|1.427065
5 2 | uniform | 112.7199 |'155.7201| 10 | O | gamma |68.29147 | 0.803443
5 3 | gamma |272.3719|0.485845| 10 | 2 | uniform | 41.4942 |126.1058
5 | 4| gamma |263.8338|0.498083| 10 | 3 | gamma |140.4122 |0.541597
5 6 | uniform |51.96471|95.23689| 10 | 5 | uniform |68.41901 | 154.101
5 7 | uniform | 38.11715 | 105.8028

153 PER AR
A | FEl | FdK2
uniform 0 403.32
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1 iFxk » B AXHiEE
A e Sl | $¥2 | AR Sk 1 5-dc 2
1 normal 5.23 1.159
2 uniform 4.36 22.04
3 Lognormal | 6.122537 |1.639503| exp 1018.876
4 uniform |16.248525|22.59148| uniform | 39.8751 | 2342.965
5 Lognormal | 7.391764 |3.363408| uniform | 228.5551 | 1975.565
6 uniform | 3.894428 |20.14557
7 uniform | 5.775484 |23.46452
8 Lognormal | 4.769321 |0.617792
9 uniform 8.76 24.28 | gamma | 1.695387 | 640.2532
10 uniform | 4.089029 |21.55097
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From|To| 4 fie S 1 %¥#c 2 |From|To| 4 fic S | ¥ 2
0 | 5 |uniform |570.3764 | 1256.424] 5 | 9 |uniform | 561.6562 | 1385.544
1 | 3 |uniform|300.1575|821.6425| 6 | 2 | gamma |91.83934 | 9.572206
1 9 |uniform | 892.9284 | 1357.472| 6 3 | uniform | 738.469 | 1395.061
2 1 | gamma |7.991867 | 46.88129| 6 | 7 | normal |405.1303 | 105.3089
2 | 4 | gamma | 11.89334 [35.78204| 6 | 9 |uniform |211.3571 | 804.3729
2 | 5 |gamma | 16.64041 [32.99852| 7 | 2 | gamma |35.74291 | 24.85888
2 9 |uniform | 741.7291 | 1466.671| 7 5 | gamma | 71.03026 | 15.96534
3 | 1 |uniform |1155.396 | 1622.804| 7 | 6 | gamma | 11.66678 | 30.92813
3 4 |uniform | 228.4611 | 975.1389| 7 8 | gamma | 13.11414 | 35.14198
3 | 5 |uniform |284.9877|891.8123| 7 |10 | gamma |30.79866 | 19.39378
3 | 9 |uniform | 749.384 | 1479.416| 8 | 9 |uniform |265.9982 | 809.0018
3 |10 |uniform | 870.4965 | 1358.303| 8 |10 |uniform | 327.029 | 885.371
4 3 | gamma | 5.88976 |55.61093| 9 gamma | 67.74951 | 12.36805
4 6 | uniform | 483.7755 | 1081.974| 9 uniform | 738.7867 | 1422.413
4 7 | gamma | 35.7599 | 19.7198 9 gamma | 111.8113 | 11.3367
4 | 8 |uniform | 603.5217{1521.878| 9 | 8 | gamma | 6.498452 | 52.44445
4 |10 | uniform | 729.2346 | 1372.965| 9 |10 | uniform | 168.4372 | 920.3128
5 | 2 |uniform |999.5321 | 1491.868| 10 | O |uniform | 312.989 | 1138.411
5 | 3 |uniform | 1059.593 | 1629.007| 10 | 2 [uniform| 370.219 |1172.361
5 4 |uniform | 1135.483 | 1784.717| 10 | 3 |uniform | 499.7885 | 1188.011
5 | 6 |uniform|391.1998| 1083.4 | 10 | 5 |uniform |615.7072 | 1234.473
5 7 | gamma | 46.77141 | 13.3267

AR A
~ e ¥ ] Sk 2
uniform 0 1812
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LIRS LT A R eEaE e R A fe
1 iFxk » Bk A X BRE
& e Sk 1 5-Hc 2 A fe Sl | 2
1 uniform | 16.24844 | 48.55156
2 uniform | 16.54731 | 193.4527
3 uniform | 12.30738 | 67.49262 exp 1086.255
4 uniform | 142.0085 | 195.3915 | lognormal | 1038.825 | 798.3317
5 exp 42.35 uniform |455.7992 | 1828.801
6 exp | 48.19029
7 uniform | 36.94318 | 201.4568
8 uniform | 14.71818 | 35.28182 | uniform | 75.4713 |2103.129
9 uniform 60.6 199.8 [lognormal | 1195.291 | 956.8937
10 uniform | 13.8612 | 182.5388
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