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An automated material handling system (AMHS) has been emerging as an important factor in the semiconductor wafer manu-
facturing industry. In general, an automated guided vehicle (AGV) in the Fab’s AMHS travels hundreds of miles on guided
paths to transport a lot through hundreds of operations. The AMHS aims to transfer wafers while ensuring a short delivery
time and high operational reliability. Many linear and analytic approaches have evaluated and improved the performance of the
AMHS under a deterministic environment. However, the analytic approaches cannot consider a non-linear, non-convex, and
black-box performance measurement of the AMHS owing to the AMHS’s complexity and uncertainty. Unexpected vehicle con-
gestion increases the delivery time and deteriorates the Fab’s production efficiency. In this study, we propose a Q-Learning based
dynamic routing algorithm considering vehicle congestion to reduce the delivery time. The proposed algorithm captures time-variant
vehicle traffic and decreases vehicle congestion. Through simulation experiments, we confirm that the proposed algorithm finds
an efficient path for the vehicles compared to benchmark algorithms with a reduced mean and decreased standard deviation
of the delivery time in the Fab’s AMHS.
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<Figure 2> Material Flow in the Fab’s AMHS
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<Figure 13> Average Travel Distance with Different Number

of OHTs
<Table 3> A2 th& A2 24 dugl57 OHT
Fofl mE wkSA Tl digk f-914d A4 Azfo|t) OHT
e WA BE 2357 %94111?:5} He s HAAR
t} QECVE OHTZF 160tHeb 200t]Ql &7 ol A STDF
2 QL tiH| fojmst 7H*d% o] F3it}.
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{Table 3> The P-values of t-test on Delivery Times

QL-160 QECV-160 STDF-200 QL-200 QECV-200
STDF-160 4.21E-04 7.28E-26 3.00E-53 1.52E-42 4.80E-54
QL-160 1.24E-09 3.23E-48 7.98E-47 3.74E-40
QECV-160 1.33E-50 3.26E-41 1.23E-55
STDF-200 1.63E-05 5.60E-23
QL-200 6.37E-12
<Table 4> The P-values of t-test on Travel Distances
QL-160 QECV-160 STDF-200 QL-200 QECV-200
STDF-160 3.74E-47 8.25E-54 7.31E-01 1.16E-44 7.21E-53
QL-160 3.26E-53 1.01E-47 6.60E-01 5.91E-53
QECV-160 9.52E-55 9.57E-48 3.67E-01
STDF-200 4.95E-45 1.10E-53
QL-200 3.96E-48
<Table 4>~ Mz gE 42 24 dugsy OHT  AHE T8 Feature 53 552402 F53510] Aeo
ol WPE A ot Fod HA Aot wkdE 4= 9= Deep Q Network 5 5733 Fab 37 WS
STDF % QLL OHTY] tl47} Z7tetol = Bt & weldh Sag|Zo] =% 4= g}
ofm] gt ﬁitﬂm] dojrpa] ekttt o= QL] OHT7}
74kl wet Thed AAE s 71‘4 nstAl 1¥3kA  Acknowledgement
T S-S ongit) Aoty QECV-E OHT th<: 7}l

utel frojm gk wkEA e WEkE Bolth

6.4 B
Ao A= Fab AMHS 2] AAHd 7148 $18 OHT
°] Q-Learning 7% = A4 dizEs Atstdth
(Q-Learning with the expected number of congested vehicles,
QECV). 425 AAd do]dE OHTE AAE A2
7hsAel = AA A () s st R
OHT7} 3 < AT AAHHS AL of-&skara} a3 E}
xﬂ@&?& QECV 9] &¥d& wotelr] 91sto] OHT i+
Zake Hw Yae]F STDF % QLY AUA EE #4 o}
1S 53] QECVE OHTZF AA7E A&
£ AEete s fFeghs lsidinh ool whet Aet
g daEs o] 67.58% o =&
HEE A7 étﬂoﬂf\it 3.54% 7WA 8k
aiu}. E.Efzh QECV% HHEA| 7] REHAE 33.20% A
S PFAALL o5 B AloHH
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