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Abstract: Scheduling of wafer fabrication system with stochastic machine failures time, repair time and
processing time is studied by Neuro-Dynmamic Programming (NDP) in this paper. Proper dynamic pro-
gramming model are constructed to try to obtain the scheduling model of wafer fabrication system, on which
NDP can be applied successfully and make satisfactory scheduling decisions. States set and scheduling set are
constructed to describe the manufacturing states accurately and Markovly. Scheduling of wafer fabrication
system is semi-Markov decision process, so dynamic programming model with closed-release policy is de-
duced after discretization of Markov and stochastic shortest path conversion from average-cost problem. Key
features are derived by neglecting non-bottleneck stations, and then scheduling policy can be obtained by ap-
proximation of optimization cost function with simulation. Technology Research Center Silicon fab (TRC)
model of HP is scheduled to illustrate the validity of the method.
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Table 1. Policies’ performance of FAB1, FAB2, FAB3
% 1. FABL. FAB2. FAB3 £ RAE R THILERER

Policy Mean throughput

FAB1 FAB2 FAB3
FIFO 0.02242 0.02245 0.02158
SRPT 0.02260 0.02265 0.02156
FGCA 0.02262
LWNQ/M 0.02250 0.02212 0.02157
FIFO+ 0.02235 0.02287 0.02188
SRPT+ 0.02254 0.02293 0.02193
CYCLIC 0.02251
LTNV 0.02232
STNV 0.02161
MODD 0.02291
PBDR 0.02300
FSMCT 0.02341 0.02340 0.02331
FSVCT 0.02324 0.02291 0.02281
FGCA/IMP 0.02229
M1-M2 0.02268
NDP 0.02370 0.02373 0.02360

23 A] 1R TRC AR [ J5E ORI TR T VA AT R

FF AT RS IR -

References (£ 3% 3Cik)

[1] Kumar, P.R., Re-entrant lines. Queueing Systems: Theory and
Applications[J], Special Issue on Queueing Networks, 1993. 13,

P87-110.

[2] KimY D, S.S.0., Choi B, Simplification methods for accelerat-
ing simulation-based real-time scheduling in a semiconductor
wafer fabrication facility[J]. IEEE Transactions on Semiconduc-

tor Manufacturing, 2003. 16(2), P290-298.

[3] Hsieh B W, C.C.H.,, Chang S C., Scheduling semiconductor
wafer fabrication by using ordinal optimization-based simula-
tion[J]. IEEE Transactions on Robotics and Automation, 2001.

17(5), P599-608.

[4] Shen Y X, L.R.C., Stochastic wafer fabrication scheduling[J].
IEEE Transactions on Semiconductor Manufacturing, 2003.

16(1), P 2-14.

[5] Chiang T C, H.A.C,, Fu L C, Modeling, scheduling, and per-

978-1-935068-06-8 © 2009 SciRes.

98

Proceedings of 2009 Conference on Communication Faculty

[6]
[71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

formance evaluation for wafer fabrication: a queueing colored
Petri-net and GA-based approach[J]. IEEE Transactions on
Automation Science and Engineering, 2006.3(3), P330-338.
Bertsekas, D.P.a.J.N.T., Neuro-dynamic programming[M]. 1996:
Athena scientific.

Jin huiyu, Application of Neuro-dynamic programming in
Re-entrant Lines[D], Shenyang Automatic Institute.2001.(Ch)
SR, PRI MRITE r] A R G A I [D],
rhERFE B B B STIT. 2001

Wang Ying, Zhu Shunzhi, Xu Wei, Simulation Framework of
Scheduling Re-entrant lines with Neuro-Dynamic Program-
ming[J]. Information and Control, 2007. 36(2), P218-224.(Ch).
TR RIE, VPR, BTN ICE AR AT E A AR R
SR BE RV EHESE[]. 15 ) B, 2007. 36(2), P218-224.
Puterman, M.L., Markov decision process discrete stochastic
dynamic  programming[M]. 2005: New Jersey: John
Wiley&Sons.

Wang Ying, Z.S., Li MQ, Scheduling of Re-entrant Lines with
Neuro-Dynamic Programming Based on a New Evaluating Cri-
terion[J]. Lecture Notes In Computer Science, 2006. 3973,P
921-926.

Baoqun Yin, Queueing system performance analysis and Markov
control processes[M], Press of USTC, Hefei, 2003.(Ch)
FRORTE, HEBAR L AE S 1T 15 Markov ¥l #2[M]. 2003:
[ERbFR AR HAE

Kumar, S.a.P.R.K., Performance bounds for queueing networks
and scheduling policies[J]. IEEE Transactions on Automatic
Control, 1994. 39(8), P1600-1611.

Wein, L.M., Scheduling semiconductor wafer fabrication[J].
IEEE Transactions on Semiconductor Manufacturing, 1988. 1(3),
P115-129.

Cai Qiaoru, A Real-Time Scheduling and Rescheduling System
Based on RFID for Semiconductor Foundry Fabs[J]. Journal of
Industry and engineering, 2007. 24(6), P437-445.

Han-Pang Huang, C.-T.W. Modeling and Performance Evalua-
tion for Automated Material Handling Systems in a 300mm
Foundry Fab[C]. International Conference on Robotics & Auto-
mation. 2002.20(2), P91-100.

Li li, Jiang Hua, Wu Qidi, Research on dynamic dispatching rule
for semiconductor wafer fabrication[J]. Computer Integrated
Manufacturing Systems,2004. 10(8), P945-954.(Ch).

LR, IR, E1ME R, SRR L) S T VAT
THELHLEE i R 4E[3], 2004. 10(8), P945-954.

Li li, Dynamic real time dispatching rule for semiconductor
wafer fabrication[D]. Tongji University. 2005.(Ch)
AR, AR L B A SN R R T B T 25T [D]
2%. 2005.

HPPN


http://dlib.edu.cnki.net/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=JSJJ&NaviLink=%e8%ae%a1%e7%ae%97%e6%9c%ba%e9%9b%86%e6%88%90%e5%88%b6%e9%80%a0%e7%b3%bb%e7%bb%9f-CIMS
http://dlib.edu.cnki.net/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=JSJJ&NaviLink=%e8%ae%a1%e7%ae%97%e6%9c%ba%e9%9b%86%e6%88%90%e5%88%b6%e9%80%a0%e7%b3%bb%e7%bb%9f-CIMS



