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ABSTRACT

In the context of the rapid advancement of global technology and electronic products,
Artificial Intelligence (AI) and Big Data have gradually turned to be commercialized.
Semiconductor technology has become one of the most important technologies in this era and
Taiwan ranked as the top three in the semiconductor industry of the world. Reducing
manufacturing cost and increasing the production capacity are crucial for any semiconductor
company due to the vast facility investment. Taking semiconductor plant in Taiwan for example,
the throughput will be significantly affected by unexpected machine breakdown and scheduled
maintenance, the right timing for scheduling machine maintenance is critical for ensuring

production quality and reducing machine breakdown.

Consequently, this research applies the decision tree as the predictive model for the
machine breakdown combined with simulation system for generating an effective maintenance
schedule based on the historical production data. In the past, the factory usually adopted the
predetermined fixed-quantity maintenance approaches such as time-based maintenance (TBM)
and predictive maintenance of capacity (PMC). On the contrary, this study employed the
decision tree and capacity planning simulation (CPS) to develop a maintenance schedule
decision support model (MSDSM), which will integrate with ERP and MES, to dynamically
generate an effective maintenance schedule. The maintenance decision tree obtained from
MSDSM was evaluated by varying production quantity, maintenance time horizon and the
machine numbers, results show that the prediction accuracy of machine breakdown can reach
up to 60%. The MSDSM is also applied in a full-scale 12” semiconductor wafer fab, the
maintenance schedule generated from MSDSM will result in a lower machine breakdown rate
43% and higher throughput compared to the original production data.

Keywords: Semiconductor Wafer Fabrication, Maintenance, Decision Tree
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+7 (Tso and Yau, 2007 ; Jantan et al., 2011) » % 2.2 2 A % #F2 - o

C4.5 ¥4 Quinlan ** 1993&}!{51 v 5 ID3 e R s SUPRFTAH E €
ERPEFRTERPE S BT L B E VTR ER B
iP5 o

F 2.2 AW AP R

Hartigan(1975) Quinlan(1979) Quinlan(1993)

VH —ﬁ-ui; C4.5
gy ki Ykl 8 %) A P LU gl
B EE g % THSm X TR S SR THEw X
14 57 8, R No pruning Predicted error rate  Predicted error rate
o ERA F otk E Gain ratio Gain ratio
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FORLASE ~ FAMEAL ~ A2 P~ F B R TR e o

3.1.1 FHIE AL

%Eﬂ Bt A M \?—L‘\:‘jw]}?‘]fia%ﬁﬁﬁ,i%}ﬁ’{P-}-’.- T A A2 #ik
HEFFA I A FBEOTR TR FF IR e AL TR
ﬂlfL;‘f'ﬁ“‘z‘EEqu—léq’f N AV *%mw;ﬁ‘}, WEEH > F| P A @T?Eﬂ

PRRFT AT AL Rk R AR AL T A T
SRR AT T kA MESS~ERP & & 5ie? > d ERP i
2 A B T AL (e 1 ) D MES 840 53K AR BT (Bl
AW eTFEF AT BT R RGP L AT
RARGER FRoFTHE2AAHERE  fI* =2 BHIR - THE
(dataintegratlon) » FoRiF % (data cleaning) ~ 7k 4 3 (data transformation)
FALIE T > L 1 AT o
i%%i%ﬁﬁﬁﬁﬁ—%;@ﬁﬁwﬁmommGﬁ?ﬂﬁ%ﬁé
TR KR o IR RL T e b TR RGP
1. F & & (Data Integration)
FoBBMEFPEARIL MR AR TRETHEETREEL A 3L
EEFRE2Z ST EqpID 54 & H - E10 5 8 55Kk & - Amount &
4 & # ¥ -~ StateName - ReasonCode fr Userld 3 & % p 8% grehs o Rkw
LR RFIRAE 3 EAR > B fs - B StartTime 5% & B 4spF R o
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% 3.1

Rk AR

IHC06 SBY-Standby [ALO001] OK 14542 2013/01/01 17:20:32.455622
IHC06 PRD-Work for C39206.0P fromTCS 2013/01/01 19:48:09.066171
IHC06 SBY-Standby [AL0001] 81374 2013/01/01 19:56:06.403357
IHC06 PRD-Work for [AL0001] 81374 2013/01/01 19:56:19.606125
IHC06 TD experimen [TS0008] down 00438 2013/01/01 20:00:19.606126
IHC06 SBY-Standby C39206.0P fromTCS 2013/01/02 09:58:45.262326
IHC06 PRD-Work for C39331.05 from TCS 2013/01/02 10:30:01.404794
IHC06 SBY-Standby C39331.05 from TCS 2013/01/02 10:45:24.845501
IHC06 PRD-Productir8A2438.00 from TCS 2013/01/02 12:59:42.023425
IHC06 SBY-Standby 8A2438.00 from TCS 2013/01/02 13:55:16.946394
IHC06 PRD-Productir8A2296.00 from TCS 2013/01/02 14:07:06.527962
IHC06 SBY-Standby 8A2214.00 from TCS 2013/01/02 15:05:35.571849
IHC06 PRD-Productir8A2359.00 from TCS 2013/01/02 15:51:58.223216
IHC06 SBY-Standby 8A2359.00 from TCS 2013/01/02 16:17:40.234381
IHC06 TD experimen [TS0008] down 00438 2013/01/02 17:30:40.234381
IHC06 PRD-Engineei840301.02 from TCS 2013/01/03 10:30:14.310818
IHC06 SBY-Standby 840301.02 from TCS 2013/01/03 14:21:57.876951
IHC06 PRD-Engineei840301.02 from TCS 2013/01/03 15:23:17.869078
IHC06 SBY-Standby 840301.02 from TCS 2013/01/03 15:36:59.324442
IHC06 Wait For VIP  [AL0001] WAIT V13489 2013/01/03 15:39:24.359026
IHC06 PRD-Engineei 8A2245.00 from TCS 2013/01/03 16:49:26.544663
IHC06 SBY-Standby 840259.09 from TCS 2013/01/03 17:16:02.095130
IHC06 SBY-Standby [AL0001] PM1 13489 2013/01/04 08:23:52.859161
IHC06 PRD-Work for [ALO001] RUN "13489 2013/01/04 08:24:13.108702
IHC06 SBY-Standby 8A2342.00 from TCS 2013/01/04 11:02:40.042381
IHC06 PRD-Producti'8A2511.00 from TCS 2013/01/04 11:03:38.320728
IHC06 SBY-Standby 8A2344.00 from TCS 2013/01/04 12:38:17.790691
IHC06 UDT-Maintenz [DF0001] PM1 F13707 2013/01/04 12:41:14.209947
IHC06 UDT-Equipme [DF0005] PA:47714657 2013/01/04 13:31:56.165188
IHC06 UDT-Normal q[DF0001] PA'47714657 2013/01/04 13:32:09.617102
IHC06 UDT-Wait for |[DF0001] PA'5e"14657 2013/01/04 13:50:44.753955
IHC06 SBY-Standby [AL0001] PA:5e{14657 2013/01/04 13:50:59.100420
IHC06 PRD-Producti'8A2541.00 from TCS 2013/01/04 14:00:33.479844
IHC06 SBY-Standby 8A2541.00 from TCS 2013/01/04 14:31:58.343061
IHC06 PRD-Engineei 840259.07 from TCS 2013/01/04 14:35:54.171908
IHCO6 SBY-Standby 840259.07 from TCS 2013/01/04 14:54:24 605406
IHCO6 PRD-Engineei 840259.07 from TCS 2013/01/04 15:00:17.548970
IHC06 SBY-Standby 840259.07 from TCS 2013/01/04 15:10:20.538006

.

.

.

#¥kp 2R FHEEFTHEHELFHE 2 EqpID ~ EI0 ~ Amount -
StateName ~ ReasonCode ~ Useld %2 StartTime % 7 Z{§ = > f =3P 4ok
3.2 #7510 kg i 31 FHWPH I & b4e 5 IHC06 % 2013/01/01
17:20:32 455622 p= > # ok i 5 2 £ & > ® $] 2013/01/01 19:48:09 066171
P Bder FAEE A RES 1 A2 AdE L5
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A A AR 38, B B
EqpID L= IHCO06
1 AEF
2% 4%
E10 e 4 ERAE 3R A%
4415
54 #
Amount 4+ AHE 10
¥R iR e S R
StateName .
I SBY-Standby Time
ReasonCode B A 4% 5 [AT0001]
Userld H#IEAR TCS
StartTime 4k AE B 44 BF R 2013/01/01 15:18:45

£ i
%?ﬂié*ﬁﬂﬁ’fﬁﬁﬁﬂﬁvl’EFE.%MV':@r»ﬁ%w@rAﬁrﬁ,
F ORISR R i’ﬁiﬁﬁiﬂﬁ/%ﬁtiﬁAﬁﬁ,fg?jgﬁ;-_

/\

P o d-R e R A P StartTime sk 5 B 4o P8 A chfe 3 IR S fo | B
ﬁ'}ﬁ?qﬁi“’i'iﬁ“' FHEHFTHE ,gl/T‘;';:j\;H’igFﬁém 1+ StateName ~
ReasonCode fr Userld i& {7 # %% > = if P {538 7 2 47 A 47 3 24 ¢ i 42 51

FRALT RS P R DT R 2 LA B ORE - L ARR ARG
B4 P > 30 3 StartTime 4 fi B 4o PF A chie 50 B3R & & B = 5 ) e 10
B L B EFTARA 0 ok 33
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2013/01/01 17:20:32
2013/01/01 19:48:09
2013/01/01 19:56:06
2013/01/01 19:56:19
2013/01/01 20:00:19

10

2013/01/02 09:58:45

©

2013/01/02 10:30:01
2013/01/02 10:45:24
2013/01/02 12:59:42
2013/01/02 13:55:16
2013/01/02 14:07:06

21

2013/01/02 15:05:35

©

2013/01/02 15:51:58

35

2013/01/02 16:17:40

©

2013/01/02 17:30:40

©

2013/01/03 10:30:14
2013/01/03 14:21:57
2013/01/03 15:23:17
2013/01/03 15:36:59

63

2013/01/03 15:39:24

©

2013/01/03 16:49:26
2013/01/03 17:16:02
2013/01/04 08:23:52
2013/01/04 08:24:13
2013/01/04 11:02:40
2013/01/04 11:03:38

125

61

4

2013/01/04 12:38:17

=4

2013/01/04 12:41:14
2013/01/04 13:31:56
2013/01/04 13:32:09
2013/01/04 13:50:44
2013/01/04 13:50:59
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00:€T 8Z/T/€10T
00:8 8Z/T/€T0T
00€T LT/T/ET0T
00:8 £Z/1/€T0T
00€T 9¢/T/€T0T
00:8 92/1/€T0T
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00:€T ¥T/T/€10C
00:8 vZ/T/€T0T
D0€T €T/T/ET0T
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00'ET ¢g/T/ET02
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00:€T 0T/T/£T0T
00:8 0Z/T/€T0T
D0€T 6T/T/€T0T
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00'€T LT/T/€T0T
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00€T ST/T/€T0T
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00:8 ¥T/T/€T0T
00'€T €T/T/£T0T
00:8 €T/T/£T0T
DO€T TT/T/€T0T
00:8 ZT/T/€T0T
0O€T TT/T/€T0T
00:8 TT/T/€T0T
00:€T OT/T/€T0C
00:8 OT/T/€T0T
00:€T 6/T/£T0T
00:8 6/T/€10T
00:€T 8/T/€T0T
00:8 8/T/€10T
00:€T L/T/€TO0T
00:8 £/1/€102
00:€T 9/1/€T0T
00:8 9/1/€102
00:€T S/T/€T0T
00:8 §/T/€10T
00:€T ¥/T/€T0T
00:8 #/T/€10T
00:€T €/T/€T0T
00:8 €/1/€102
00:€T ¢/1/€10¢
00:8 Z/T/€10T
00:€T T/T/€T0T
00:8 T/T/€10T

B

Bl 3.2 PR -#
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R4 33 FWNR 32 hpr BB M AW > T UREII% T 114 1
3 128 e E g BAPER s A U419 4 0 X g iz 1/21
SRR FH o BRI RFFH o
3. 7 i (Data Transformation)

FRERAEL T EFTEPEKE ALY B
BB B Aol > d 2 irw B2 TOALEE A e
Bt eRTRITHEFLIITFDES o iR
e TR S AR TR R e

AP T RRATHA Y CHF Y R 2 LR TR BT o Aok
34:

1. E10 e ook o i > e s 122400 G 2 3810 Haprsig s
fmh o

2. #-Amount fafpte S R HEE o

3. StartTime B A& 5 & BREDELFRF > M) EFFEE S T H 41 mF
% XM L PER R B E T -

43Rt £ B T
H 4583 Ap ke end
T 0 R

N

T ookt |

4 3.4 EEpEp

e LA
BERES A

N.E % E1F
S4a #7E H(dt < 12/ 8F)
M #7 % # (12 < dt < 24/]8%)

L& #8& #(dt > 24/]-8%)
EMAEAHE
R TR

I3 R —1
4-6 X — 2
7-10 X—»3
11-14 R — 4
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RHEZLEREZ FTRFER AR ELPTHR > 7 Fp 5 ehls o
%ﬁﬁ@ﬁ—ﬁﬁﬁ@%%’&aﬁﬁﬁﬁﬁﬁ’%S?ﬁﬂﬁﬁﬂﬁé
S F W FI AL AN A RA I s TR 2 B i
FWE 22 P BT LR TR 0 XM~ F] T PR YR ot N
AFORAFIPoTHABFRNE DI AR ERA0AEF T U R
= e (7 0 $A G BB R ) o TR A JER
L G AAmgiF? IS 50 %) - T2 iRd
2. é% |2 R o REAI Nk 4 » g igld R A

SR ATFF L ARFRFRORLN KR s ZREF DL R
%ﬁt*ﬁ%ﬂw4ﬁmﬁ SlcE o R MR PI IR L 34 ¥ Ui

3% 3.

K

o1

o

% 35 TR

Amount  Day(s)  status
305 1N
320 1s
382 2's
400 1M
330 3N
327 1S
328 2's
330 1N
331 2N
335 2 M
335 1M
337 2 M
338 1S
340 1N
340 2's
340 2s
341 2's
341 18
342 1s
342 3N
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4% 3.5 & Amount B fE o0 #ico~ status
‘R fk4ca 305 BA ST £ 1 X cph

R
Tl 2SR P B LREE No A B AR T E BT

=
na
p P
%
Il
/
5
<
=
w
N
kN
P!

3.1.2 FH kAR
AFE 3 e 4 F(Clustering) B et 7 AL He AR o o 3 5 BT Ao 4 =

oo 5 T U UL B AT R RSl %o £ 08 A e
R BRGNS A - A0 s - HATRE L RS

Yp oo A HEH A T ¥ ¥ 4 5 A K 2 (Hierarchical) ~ 2- & k 2
(Nonhierarchical) o= g £/ o

A AR kY K et (K-Means)t fie & & REVUTH & 17 %4 %
SRR S E S AEMEREEFEE S NE 2R o

R ORI i R 2 ?n‘ » FHY 4 fr;#;q £ (4 loading) %+
A TR E LT BT H R L 5 K BAEGE)  RAEG)PN iR
g o A ES Mo o

B L RFEEELELFLAATHR FERS

K T K-means 4 #Hi#ic® o

R

B 20 F 5 K-means FEE 0 v iR A L K BAH) -

HA 3 R FE(FE)N PP RRE > AED MRS 0 FRTF
EERCEITTFTER DI BT S HEE
Fis P ok o 4B 3.3 & K=3 eclusters o
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91%

37.57

x X

44

44 67.5 91 %

] 3.3 &~ ¥

VIB 33 Lk d fEp s S e AL B B LH BT R
g o BT s M BoFeRFLEA

~

AR ANT R EAN LM YEf

_—

ERARGIATRY P FRA AT

-}4

iy SRR ETL L
e E R 2 YRl

T ORFBRRT &Y
54

3.1.3 AR A B 2

PO F F LA AT B2 Rl 4 g £ B N Rl e
B0 Fla AAKHE I Ha F iR 4 o L RE AP N AEP
B R 2 BB BN > R & AFT Y o RBP4 TR
1L FAZH:EXF - FHE Dxj Dl LF# & D] LF#T
e KBS 2 K BSEFL PP A0 Lp . pp o BEPF L

ﬁ
oo Pl B E S A G @I TR

A
Info(D) = ¥, -plog, p, 1)
2. F ;L (Information Gain):
Gain( A ) = Info(D) — Info (D) (2)
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Bl KA $FeF 8 72 > 4o CART ~ CHAID ~ ID3 ~ C4.5 > &5 3 #-4x
* C45 @Rz FF 4445 Quinlan »+ 1993 & 12 ID3 & &% 5 A#H
s A MR KRR R 2 0 fE s CAS mEE o Him R 2 AN T ARG
( Information Theory) 57 E o IS 5 AAH A*mig& « (Gain
Ratio) *:E# 1 > T3 £ 5 (Gain Ratio) k B~ % Jn 5 4 7 F Q] > j5 A

TR IR oo 8 10T S TR B2 Ry

1. T EFHE &> LA 4 2] F £ (splitinformation) > F#L & D
o B g & A={ID, Days, Amount} - ix@#&?#% D4 & $ R HiE

ARIEaV BHIA AL DT 0 j 2345 B &40
Splilnfo, (D) = = ¥¥_ 1||D’|| X log, ||D’|| (3)

2. FAH F I (Gain Ratio)s e 38 T &K 4o

Gain( A)
Splitinfo, (D) (4)

CAL iff & i infede®] 3.4 #77 » & - S plE &8N

B N i B R & o F N ? A e BaUEA R - g1w 0 B A

Bt AEB TR E o HY Conerg p i At E
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AHEF DR 3 F RN S s R o i
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g

by g
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o
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=
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SRR A T PIH TR R AT LY (E405) /N A7 0 05 5 -
Iﬁgafﬁ:lj‘&’

$t- et L BES 3 M P AT S e

QE+0.5xL)
e (5)

R E SR S @ P g R KR TS A F
SEER o ek SRS P RT AT A

g AR MK K EYHZR B BRAREREAT - B
Boft b chiplsE o & wa*fﬁ%ﬂ%wi— B AT + #oo- B2 A
o BALTFHER S 4 - G REBIESIORE > GE SR
jfa.”; AT ILAR L] TEIR] 0§ AN A 2 A K f‘*ﬂ']ﬂ—*» ; urt TOARR N R R B
B L FEF R RA LRI T UFE L E TR IR o

VSR AU f%t«d?"‘ Poo TR PR RARIE (TR ST (S 2@
PR o ET NS0 EFERFTH@E A L0L S FHSIT FHMT L F
¥ L16 5) % 2 6

3+ ¥ GainRatio 1345 20 (6) k- 5= G gehF AR ¢

Info= . 10,10 7 17 7 7 16 1
—_ ——l0g,— —log,— —10 — =——10
50 8250 50 *8250 50 °%250 50 0525

F@* TAmount ) ki & 58 | B FH7 2§27 45
A o ¥ - A g <=375 ’_f;;f 19 B> % 47 4 &5 %A g
r>375J 2231 B F EHF 110X o T @ TAmount ki

AR REE WAe 238 (7) ¢

6—1 9167  (6)

Info= 22 (-2, gzi ] 1_5 gz—) E _Ql gzﬂ ] E gz—)
50 * 19
= 0.8212 (7)
Bl Gain 2+ ¥ 402 5 (8) *
Gain=0.9988-0.8212 = 0.1766 (8)
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BipRo)? o FE T Amount ) #-FAtd 50 £ 3] 19 £ 231 XA
R 22 x| F 2 E (split information)zt & 4o 2 34(9) ¢
: _ 19 19 31 31 _
Splitinfo = 5Ologz i log, e 0.958 9)
PIFESUH 5 53 3 402 55 (10) ¢
Gain Ratio = —2° = 0.1409 (10)

B
BRI - Al 5 AR LSRR K (LB 3.5 iR o

Arnount

/c 3?5"_'—/#\\\“%?5\“

Amount Amount
A A
== 320 =320 == 386 = 386
I (1700 .00 Time b (1407400 L (63.0520.0)
— /\\\}1

{_’,4-“’ \‘\\

M (9.0/2.0) Time
. 3 /’\_\-\‘b 3
5 (31.0/3.0) Arenmn
A
== 340 = 3580

t/

__,-”/
S{13.0/3.0) I (4.001.0)

Bl 35 e il b

i% PR @ 3.5 7 14 &TTTP\ e 3.6 #rom A A P
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2\36*3—‘#’ /z‘E’

SBh R Fp
Amount > 386 TAAKEAN3BOF ZEHE B
386=>Amount > 375 32 ABE A6 ITERF 5P By

375=>Amount>350; Time>3 | 4 2 A#E /1> 375 F] 350 f&F » ¥ 4v1 % Hc*
WIAE o LYy

4 Amount <350 ; Time >3 T4 ABE )30 Fhel T Fc A3 X
=2y
5 375=> Amount > 320 ; Time T4 AP AI75F] 3207 > ¥ 41 X Hoo)
<=1 wlapEs LY E
6 Amount <=320 TAAKE 320 1 FEIT

e ad BRREEIRTEEIZETRE S TRY IRFTHEF
AR g LPEAERETH S EFR TR > RCTERIERR > B
B {8 enT AL S R e 540 80:20 it B 0 A S VRTANE HRFET
FLo v F L AW RS 5 73.3% 0 4@ 3.6 AT o

=== SUNMary ===
Correctly Classified Instances 22 T3.3333 %
Incorrectly Classified Instances 2 26.68667 %

Bl 3.6 AWK ATE 25

Bl ViR @i Fe R AR RE B A - g ek 4o ded 37
SIS NS -2 IR Ik S ST I S L 5 I
s ig {vd o 8 5 AL (Machine Name) st 43 7% 41 2 e 8 5 enind > &
% #c ¥ 0% B (Amount Upper/Lower Bound) % 7 1% ~ B % % 2 2 gk &
% A oom R4 1 R R B (Time Upper/Lower Bound) % 7+ # & s 5 % 2 &
e R M PR % P> MTTR(Mean-Time-to-Repaired) % 7w 522 &% 73 pF >
MO e A :‘#aaﬁ#mf#atﬁxi YRR A 3 s g
AR B E Bk oA s B s4t CONT 22 N-CONT - 3 4 % %
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(Probability) 3 #& * & ¥ {73k T2 5 %”J WA E W A AR B
2 % 5 (Probability) #r38 2 2. 8 5 > B 72 7 » i3 pFEARRG| P o
gt A H BT HIFS 6] 0 0 IHCOL eh it dicdy i 5 o kR

Amount Upper Bound % 375 > Amount Lower Bound = 320 > % 77 s % - /&

A dc® 320-375 #HcE 2 B iE 7 2 5 Time Upper Bound = 1:00:00:00 -
Time Lower Bound % 0:00:00:00 > % 77 ¢* 4% 5 R PR 0-1 = 2 Frig 7 4
o NPV Fry 4 ARKE 375 320 F 0 P Avd X Hoo 3L X pE
v g T downtype B 5 Mo &2 MTTR & fig 20 - P ~ %
FLO0T77 Hdl R e kA i w 98 2o

BT L L R AR e L PR s
R F s P TR A RS Rk s Ak o

il

37 A F AR Fas 2

Machine Name \nount Upper_Bouncimount Lower_Bound Time Tpp und Time Lower_Bound MWTTR(hr) Probability DownType CONT N-cont
THCO1 286 115 0A82539683 L 63 20
THCO1 386 275 15 0.714285714 M 14 4
THCO1 375 350 3:00:00:00 22 0.75 M 4 1
THCO1 350 2:00:00:00 [ 5 0.789230769 S 13 3
THCO1 375 320 1000000 0:00:00:00 200 Q5TETTTTE W 9 2
THCO1 275 220 3:00:00:00 0:00:00:00 3 07709677419 S 31 9
THCO1 220 O 084107471 N 17 1
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SAEAE) s MES i Bidk 48 5 4p B il (61 4o

(BT EF P \JL A E
I et 4 & a3 (bl4e: Q-Time) %

Wok o), BIER G

PR GE R e

2. B
ﬁﬁﬁ@dﬁﬁmavﬁﬁ%mﬁﬂ\ﬁﬁ%&ﬁ%%@*°ﬁ%éw

B REE 2 P Eﬂfié‘h’* AR 2 A R PR Sk 5 ks

AR Pl S dcE poF ¢ 7 Pk enfddg (Tech ~ Route) ~ ik & & %] (Priority)
A1 (Flag~ Q-Time ~ Sampling Rate) s @ # 5 % #B] 2 7 3 % # ¢ 4% Recipe~

# - g (Machine) ~ # & 4v 1 pF R (Runtime) ~ ¥ #* p& fF (AT) o Bt B i

Bt B /E 5Bl EaE 5 B oot AR o
3. AR
AR LT SR E- B A G KR Hodd] S li(b] 4o AT
Hﬁwﬁﬁﬂiﬁ*i@ﬁmﬁﬁa Hig F aA g
TR (e & R AR

4, ME AR LE
BEARABFeRTREFTREELIL Rt S5 E B oK d

M E RGBS S REFEF - BWIRE BT EF 2 AR FRFRT
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5. FoAl#
RS L SHHER A STA N2 B R T e Zorunsheets i Hp pEAY S
REPPEF SRR S 4 S8 WEPHEA NN F o ke E - B
TTHAZRT N TR EEERE s UG PARE LEPBLE
FRPB e LRER S 12 B 1B dEF2H3PER > UK
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Pl) + 36 ODBC it T #h WL » £ 520 SQL 4 ¢ 7 et e )
4% Excel %7 %% o

%38 54 AFNLE

LalD PartlD {OPENum [QueueTime Trackln TrackOut Prioriy [SOD Machine |CR OT RunTime  [CycleTime
FGOSOILL P T (680000 {017-104T1230:A5Z | 017-104T 1230452 [007-104MT1352302 125 (017-1005T060000Z  [PAG 1 [-2727772820074621  [19T0-01-00TO000:0Z  {00:01:1245 {00:01:12:45
956121 1PD 1 (70000 [2017-1003T2210002  \2017-10-MT1234452  |017-1004T1239:452 125 POIT-JO0STOR0000Z  (MAC 1 |-2.932884420400387 (19700101 TOO000Z  0000:05:00  {00:00:05,00
1956121 PD 1 (660000 |2017-1003T2200002 | 2007-10-03T2200:002  [2017-108T210002 125 |2007-1005T0R000Z  [IQC T [9.385060572126642  [1970-01-0TTOO0000Z  |O000:104000{0Ck00: 10:000
1956121 1PD 1 (650000 [2017-1003T1630:002  \2017-1003T2035302  |017-003T220002 125 POIT-JO0STOB0000Z ~ [SOR 2 |-5.4132546065336815 (19700101 TOOO00Z  |00:00:06:30 {00:00:06:30
1056121 |PD 1 (60000 [2017-1003T1645:002  2017-1003T 1645002 |2017-1003T1650:002 |25 POIT-LOOSTORO000Z ~ |MAC | -0.28726975215922 (19700101 TOO0000Z | 00:00:05:00  {00:00:05:00
1956121 1PD 1 (630000 [2017-1003T16IS00Z  (2007-1003TI6 05002  |2017-003T 1645002 125 POIT-JOOSTOR0000Z  MIC 6 |0.3013666%0420442 19700101 TOOO00Z  0000:3040 {O00:00:30.00

Cid zlLaix#%m‘B%pMi MES ~ ERP % 5u.#7B~{8 » 1 T 8 |3 3k
%E/bwjgﬁm;};/\@ﬂuogﬁ@z\» 39 VUG fEE L R p YR He s H
IAEFF AR 23105 2 7H o o w2 A5 fEA 5 RSH 1 %
RSH_Z’ﬁé_r%i?iﬁi‘ié_ﬂtﬁ‘%’“"QQP°

SOR 2 TGSOR /
SOR 3 TGSOR \
STH 1 TGSTH
STH 2 TGSTH
SCRA 1 TGSCRA
SCRA 2 TGSCRA |

310 ¥ Fa

Customer LOTID eC Start Operation End Operation QTY PRIORITY CLAIM TIME
Cus 1 5D 1 RSH 1 " 010.00 3000 1 2018/5/29 08:30:00 2018/6/4 17:00:00
Cus 1 5D 1 RSH 2 " 010.00 3000 1 2018/5/29 08:30:00 2018/6/8 17:00:00
Cus 2 SD 2 RSH 1 " 010.00 3000 2 2018/5/29 08:30:00 2018/6/15 08:30:00
Cus 2 SD 3 RSH 2 " 010.00 3000 2 2018/5/29 08:30:00 2018/6/10 15:30:00
Cus 3 SD 4 RSH 1 " 010.00 3000 3 2018/5/29 08:30:00 2018/6/5 17:00:00
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TREZARLEREEF 202 205 S0QL 7P o B KA ERE
R S8 TR g S m?ﬁﬁ%o%@ﬁﬁﬁﬁﬁ%’
£ SQL o B~i2 B i Jp ik FOARHF g 0 K eiE BT SRR 2~ & 37
P R R S O AR Y RG] AR ARPZ Y FE AR

AFEE LE BT AR AR WA (7R8> JEERP P B

SEATETH o 4od 311le 37 H 4 A4 4 5 RSH_1 2 RSH_2» #i&
B A2 BAR S 8 5 TR B 0 CPS stz s gy A H o

(J

7 _

%311 £ %37 H

Customer LOTID C Start Operation End Operation QTY PRIORITY CLAIM TIME
Cus_1 501 RSH_1 500 1 2018/5/29 08:30:00 2018/6/4 17:00:00
Cus_1 501 RSH 2 200 1 2018/5/29 08:30:00 2018/6/8 17:00:00
Cus_1 S0_2 RSH_ 1 100 2 2018/5/29 08:30:00 2018/6/15 08:30:00
Cus_2 S0_3 RSH_1 50 2 2018/6/2 13:15:00 2018/6/8 15:30:00
Cus_2 S0_3 RSH_2 100 2 2018/6/3 13:15:00 2018/6/10 15:30:00

)

CPS firs 47 % ffuﬁl INEA: I /g‘ % 312 A2 5% (TECH & % ‘éﬁ-
Oper Num @] 42 %55 ~ ToolG % ~ ¥ &) ~ £ 3.13 @42 & (Tool _ID # -
ﬁ% ~ Tech &2 & &4 ~ OP No A2 % 5. ~ Runtime R AP ) ~ £ 3.14 4% 5 #
% (Tool Name % ~ i ~ Tool_Group % & ¥ % )12 2 % 3.15 4 5 B B %#Bi?
@ 3% %_(Tool Name # 5 & # ~ Up/Down B BEEMRBERT
AbsUp/AbsDown # 5 &g %% pFREF) -
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# 312 A K@iz

RSH_1

RSH_1 " FG
RSH 1 r FH
RSH_1 r GA
RSH_1 r FI

RSH_1 r oM
RSH 1 i HO
RSH_1 i GO
RSH_1 " AS

RSH 1 r AS

RSH_1 r PK
RSH 2 r HC
RSH 2 i FG
RSH 2 i FH
RSH 2 i GA
RSH 2 r FI

RSH 2 r M
RSH 2 r HO
RSH 2 r GO
RSH 2 i AS

RSH 2 i AR

RSH 2 i PK

# 3.13 @WaRFF £

Tool_ID |~ | Tech. T 0P No | - |Runtime -
A5 _1 REH_1 '‘o50.00 100
a5_1 RSH_1 floooo 120
AS_2 RSH_1 "090.00 100
as_2 RSH_1 floooo 130
cM_1 RSH_1 ‘o000 450
o _2 RSH_1 ‘osoo0 490
M3 RSH_1 "060.00 290
FG_1 RSH_1 ‘02000 260
FG_2 RSH_1 ‘oz000 200
FH_1 RSH_1 03000 |70
FI_1 RSH_1 ‘o000 |seD
Ga_1 RSH_1 ‘ss000 550
GO_1 RSH_1 "080.00 24000
HO_1 RSH_1 ‘o700 12000
PK_1 RSH_1 Mi1000 300
IHC_1 RSH_1 01000 240
IHC_1 RSH_1 01000 240
A5_1 RSH_2 ‘o000 100
a5_1 RSH_2 floooo 100
AS_2 RSH_2 "090.00 100
as_2 RSH_2 floooo 150
cM_1 RSH_2 ‘o000 450
o _2 RSH_2 ‘oeoo0 500
M3 RSH_2 "060.00 300
FG_1 RSH_2 ‘2000 |8s0
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%314 B oFHe ik

Tool Name Tool Group

IHC 1 THC
SC_1 SC
FG_1 FG
FG 2 FG
FH 1 FH
GA_1 GA
FI 1 FI
CM_1 cM
CM 2 cM
CM 3 cM
HO 1 HO
GO 1 GO
AS 1 AS
AS 2 AS
PK_1 PK

% 315 5 5B MBS R LA

Tool Name Up Down AbsDown
[HC 1 £:00:00 17:30:00
[HC_1 6/2/2018 1730 6/2/2018 8:00
[HC 1 6/16/2018 1730 6/16/2018 8:00
SA 2 8:00:00 17:30:00
SC_1 8:00:00 17:30:00
FG_1 8:00:00 17:30:00
FG 2 8:00:00 17:30:00
FH_ 1 8:00:00 17:30:00
GA 1 8:00:00 17:30:00
FI 1 8:00:00 17:30:00
CM_1 8:00:00 17:30:00
CM_2 8:00:00 11:30:00
CM 3 0:30:00  7:30:00
HO_1 8:00:00 17:30:00
GO _1 £:00:00 17:30:00
AS 1 8:00:00 17:30:00
AS 2 6:30:00 11:30:00
PK 1 8:00:00 17:30:00
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A

&4 3.15 % - F“&ét&fﬁﬁw kz\\ﬁi?f&rﬁ{t— K EE R A
L2 G iE (S e - B PEFE

TrackOut

ToolGroup # 2
Down # = § ﬁg‘ﬂfﬁ”“

%)

LotiD
SO_1

SO_1_|
__Batch RSH_1

SO_1

SO_1_|
SO_1_|
SO_1_|
SO_1_|
SO_1_|
SO_1_|
SO_1_|
SO_1_|
SO_1_|
SO_1_|
SO_1_|
SO_1_|
SO_1_|
SO_1_|
SO_1_|

alnl

o

~ | PartlD

__Batch RSH_1

Batch RSH_1

Batch RSH_1
Batch RSH_1
Batch RSH_1
Batch RSH_1
Batch RSH_1
Batch RSH_1
Batch RSH_1
Batch RSH_1
Batch RSH_1
Batch RSH_1
Batch RSH_1
Batch RSH_1
Batch RSH_1
Batch RSH_1
Batch RSH_1
Ratrh RCH 1

“] & 2018/6/2 8:00 %
2018/6/16 8:00 %
4 AP

a8 ~ OPENUmM % #8 % %5 ~

2018/6/2 17:30 .

2018/6/16 17:30 » #-+
FoT % 4 316 2 & & é-% (LotlD #5. ~ PartlD 2
QueueTime % &P ~ Trackin 24P -

it T 5k & 4~ CPS ##t 4

{
,yb

1E‘.f‘r

D pE R~ Priorty 4 % %~ SOD % # pF R ~ Machine 4 5 & £~
Quantity # éﬁ;:ﬂ) 7 317 # - Tk -4 (Date p # ~ToollD # > & F»

~ | OPENum

&l

e ~Run # 5iF

# 3.16 2 & % -4

~ | QueueTime hd
10 2018-05-
10 2018-05-
10 2018-05-
10 2018-05-
10 2018-05-
10 2018-05-
10 2018-05-
10 2018-05-
10 2018-05-
10 2018-05-
10 2018-05-
10 2018-05-
10 2018-05-
10 2018-05-
10 2018-05-
10 2018-05-
10 2018-05-
10 2018-05-
1N N1’.N&

29T08:30:00Z
29T08:30:00Z
29T08:30:00Z
29T08:30:002
29T08:30:00Z
29T08:30:00Z
29T08:30:00Z
29T08:30:002
29T08:30:00Z
29T08:30:00Z
29T08:30:002
29T08:30:00Z
29T08:30:00Z
29T08:30:00Z
29T08:30:002
29T08:30:007
29T08:30:00Z
29T08:30:00Z
20TN@-2N-NNT

Trackln

2018-05-
2018-05-
2018-03-
2018-05-
2018-05-
2018-05-
2018-03-
2018-05-
2018-05-
2018-03-
2018-03-
2018-05-
2018-05-
2018-03-
2018-05-
2018-05-
2018-05-
2018-03-
NeNs.

29T08:30:002
29T08:45:002
29T09:10:00Z
29T09:25:002
29T09:50:002
29T10:05:002
29T10:30:002
29T10:45:002
29T11:10:002
29T11:25:002
29T11:50:002
29T12:05:002
29T12:30:002
29T12:45:002
29T13:10:002
29T13:25:007
29T13:50:002

29T14:05:002
20T1A4-2N-NN7

TrackOut
2018-05-29T09:10:00Z
2018-05-29T709:25:00Z
2018-05-29T09:50:00Z
2018-05-29T10:05:00Z
2018-05-29T10:30:00Z
2018-05-29T710:45:00Z
2018-05-29T11:10:00Z
2018-05-29T11:25:00Z
2018-05-29T11:50:00Z
2018-05-29T12:05:002
2018-05-29T12:30:00Z
2018-05-29T12:45:00Z
2018-05-29T13:10:00Z
2018-05-29T13:25:00Z
2018-05-29T13:50:00Z
2018-05-29T14:05:002
2018-05-29T14:30:00Z
2018-05-29T14:45:00Z
N1 R_NE_2aT18-1n-NN7

- | Priority |~ |50D ~

1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
1 2018-06-04T17:00:00Z
12 2_NANAT1 7-0N-NN7

Machine
IHC 1
IHC_1
IHC 1
IHC 1
IHC 1
IHC_1
IHC 1
IHC 1
IHC_1
IHC 1
IHC 1
IHC 1
IHC_1
IHC 1
IHC 1
IHC_ 1
IHC_1
IHC 1
e 1

(EpF v ) ~ Idel 8 5 R B PFRF v 6]

» ChangeLine % : # &ps /vt 6 ~ UTIL 48 5 f3 85

-T| Quantity

%317 ¥ 2 F2

-
o4
e

Date * | ToollD |-¥| ToolGroup | * | Run - | Idel ¥ |Down |~ |Changeline |~ | UTIL |~
2018-05-30T07:59:59Z IHC_1 IHC 0.361 0.035 0.604 0.010 0.9123
2018-05-31T07:59:59Z IHC_1 IHC 0.391 0.005 0.604 0 0.9883
20158-06-01T07:59:59Z IHC_1 IHC 0.303 0.093 0.e04 0 0.7661
2018-06-02T07:59:59Z IHC_1 IHC 0.000 0.000 0.000 0 0
2018-06-03T07:59:59Z IHC_1 IHC 0.281 0.323 0.356 0 0.4651
2018-06-04T07:59:59Z IHC_1 IHC 0.145 0.251 0.604 0 0.3655

LEAE R R T 4
VRS e T R 3

BI7T WL F AR L2 R PR RRARE 7
4% 3.18 -
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10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
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% 318 ¥ o BB AR L

Tool Namef Up B Dowild AbsUp B AbsDown B

[HC_1 §:00:00 17:30:00

[HC_1 5/31/2018 17:30 5/31/2018 17:00
HC 1 6/2/2018 1730 6/2/2018 8:00
[HC_1 6/7/2018 17:30 6/7/2018 17:00
[HC_1 6/16/2018 17:30 6/16/2018 8:00

FOORRA - KRG A ATH O A TR KA 18 R
TReh- SRl iER > o B 5 2018/5/31 17:00 & 2018/5/31 17:30 2 %
2018/6/7 17:00 & 2018/6/7 17:30 » #-% 3.13 & % 3.15 4 S #H e £ . » CPS
Wkt ks BLBRH A Menid % > £ 319 5 ATHL A 182 Rl T Benie
B PR  FDed S TR e srd o

30319 FTHEARAE R0 TR LA

Date - | ToollD |-¥| ToolGroup | * | Run - | Idel ¥ | Down |~ |Changeline = UTIL |~
2018-05-30T07:59:59Z IHC_1 IHC 0.465 0.035 0.500 0.010 0.9305
2018-05-31T07:59:59Z IHC_1 IHC 0.791 0.005 0.204 o 0.9942
2018-06-01T07:59:59Z IHC_1 IHC 0.385 0.093 0.322 o 0.8634
2018-06-02T07:59:59Z IHC_1 IHC 0.000 0.000 0.000 o 0
2018-06-03T07:59:592 IHC_1 IHC 0.865 0.115 0.020 o 0.8825
2018-06-04T07:59:59Z IHC_1 IHC 0.675 0.203 0.122 o 0.7638
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TR S ARG Y o PR et X AT 2 18 5 (Probability)
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Machie Name  Amount Upper Bound  Amount Lover Bound Time Upper Bound Time Lower Bound  MTTR | Probability/DomnType CONT  N-cont

T EHEERA 317 2 £ 3193 R S Tk st o I KA
i%ﬂi#ﬂﬁﬂﬁﬁﬁﬁﬁikﬁﬁﬁﬁ MR R AT S
MY FREETZHB T ANEEL 2T T UPREOFRS R L 2
Down time +* #2T 5 4 319 el 5T 2F 5 o 5 R E L g (U 2
Wofpd R -

39



Fri Ras
FEMTERMLFRE T L REAR LB S FRER
W TEEFRFAL c WAL TR L Z R B
€

~

Fasm g T L E L F R o
4.1 RP) 2 F P

AT EGEELM DD L SRR ?—»M@‘ié&ﬁ
TR T 2 S R ARG A A DA RBEL AN LT RS
Ak )% Weka 17 % st Wmﬂﬁﬁﬂlﬁ’xéy,‘ﬁJ4a%’C45F¥§ﬁ@
3%’2’?Wd#%ﬂ9¢FﬂW

P UM S HE T AR RGN SO BELARAALE L E
S EESBEL AR A 2 Al PR

i

Seip B A kR d MES @ 4o 53 4B T 0 3 A_ERP §
}fﬂfﬁgi\%?‘é%°z\' 41+ 11 Jﬁq:—zi- lﬁt&rméc Fé})—"‘}\za_,}pj;ﬁ&U; b%%%

I

&

%41 5w
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242 #8532 AR

KA CfE (W2 AR | A2 A% | HREFREPR
2 0 2013/01/01 15:18:45

AT PR RES SR FEFAARK ST B A T R L

EEEAAIT mdB R A AR A PR RS H O TR B
L & ST

S :EY FW(dt<12 | pF)

M: @ 8§ #02<dt<24 | pF)
L &5 $(dt>24 ] pF)
Amount © %2 A #E

Days @ % ff4c1 * #c

43 F o FTH

Status Amount Days
N(& ¥ i& %) 358 1
S (-2 ¥ %) 366 2
M(® 2 5 #) 360 3
L(&E 2 % %) 405 4

4. B 5 S

d L ERMGEARATSe KA S ART 0 Z O EP SR S - Bt
BATE FRET 0K é ﬂ,w PR ASRAR LD s S HE g
ARG R SR o FETI Y
5. &35 sz (TERB
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