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Department of Industrial Engineering and Enterprise Information
Tunghai University

ABSTRACT

Semiconductor wafer fabrication is a capital intensive industry, how to effectively utilize
the capacity is always a crucial challenge for semiconductor capacity planners. Currently, static
capacity planning model, which is based on the historical data of the average available time of
machines and routing, is usually employed to plan the required capacity for satisfying the
demand plan. Due to the complexity of semiconductor production and many production
constraints (e.g., re-entry, batching) and abnormal events (e.g., machine breakdown) are not
considered, the static model is very hard to estimate a reasonable capacity plan for satisfying a
weekly/monthly demand (i.e., wafer out) plan. Therefore, this paper aims to develop a capacity
planning and analysis simulation (CPAS) system which takes into account the production
characteristics/constraints, the internal behavior of machines, and the dispatching rules applied
in a full-scale 300 mm wafer fab. Rapid application development (RAD) and unified modeling
language (UML) are employed to analyze and designed CPAS, and a commercial available
simulation software, Plant Simulation, is used to implement CPAS. The accuracy of the CPAS
model is validated with the actual input (e.g., wafer release per day, machine run time/available
time, routing, WIP) and output (e.g., cycle time, MOVE, Wafer Out) for all machine tool sets.
The CPAS model was also employed by capacity planners in a leading wafer fab in Taiwan to
study the effect of the fluctuation of available time (AT) of critical/bottleneck production
equipment to fab’ s overall capacity and output performance.

Keywords: Semiconductor Manufacturing, Simulation System Development, Capacity
Planning and Analysis, Unified Modeling Language (UML)



e
TR R Py B 2 ETE‘; Lo gl o B PR h X B 1 AR
e RABGRE! FFBR o XFHENSPE{ EAATRY o
ﬁﬁ*’Piiﬂﬁ%ﬁFﬂ%¥ R - AT R, T R CARIRL 0 F AR R KR
PP REREHHATENTY 0 BERER L P RRPE
ﬂﬂ’ww¢%W&ﬁNK§w’MF§Fmﬁw’ Ll aimd dehp 3425 7 i
CEHATLO L RMETELE e EVBAGREN P LS EREAPREL N

ﬁﬁi%i€%%ﬁ4’i%ﬁéi%ﬁW§Pwﬂﬁﬁﬁ’%mﬁtﬁﬂﬂW%ﬁm
EI1TEL AP ﬁb% I PRREY A ENFRDE L RBFRLA R - AR Y £ F
mﬂ?g‘u@ m-?—r_é_—'_x ﬁﬁggpné ,li_{ﬁ;j/_f;\‘.gfv f‘»"g,iﬁv‘ ‘;}‘% ,K%", §3g3

F
’m%ﬁh%“JﬁﬁgﬁJ”’F%4{ﬁ@ﬁ‘i%ﬁ’5%#EE¢W*ﬁ°Y
B O FREHE TP 5IT - NONO -~ ~# ~ B ~JOJO~ & 22~ B4~ Bl

¥ A B E. ..
FoR3 Fre R XA BECRESUFSTH G EPEASR L EAEA

—\

-

wh

3 \]’ii:i‘\ﬁf{f\ iiﬁ'\fﬁf%\f’é“g\fiiﬁ:\ ;L;%\ ﬁ"g’ \i?-ﬁ;‘%\%fﬁ‘f—g’i

E
~=h

4

—_—

b SR A I ARk BB AP - BEG S FEFY OEE

SRR U T REE FET A L A E S L S L RS S L

zﬁnimﬁ’?wmww‘ﬁ“’ﬂﬁé?ﬁ{ﬁ%%%%?¥ﬁ?ﬁ°
B (8

=

—\\

’ ;ﬁ_‘j&-ﬁbv%&%‘,;\%ﬁhé EESE- AR % Wi e b E B ERT "ﬁ
7&Wi%iﬁi%?ﬁﬁjﬁﬁﬁ’%%ﬂﬂ%@iﬁ,@ﬂ%$§%’%ﬁﬁﬁﬁ

Pt 3o



B B B e e 1
LLAT A B BB E oo 1
A T OO 3
L3FTF B A S 2 oreseressessssssssss s s 4

I
s

v‘/gie'ﬂé;af ...................................................................................................................... 4
2.1 E R BAT s 5
2.2 ZHRE A GU ] s 8

»
>

fu
s
I
4k
el
s
o=
[
;"\.&\;
bing
%
I
—
3
—4
%
&
R
bl
Al
ol

3.5 A 0 A1 A TR A S s 44

SR ARG SRR BRI IR s 65
4.1 A e BB 0 P HEE S SLBRZE ™ 72 e 65
B2 52 3 B TRttt 72
BT E BT R K T B ettt 75



e TN S < PSSR 16
2032 B R R 18
Fe 3.3 B FIE A 3T & ottt 19
F84 B F H GUE T e 21
# 3.5 1%9*—’5‘;%’9']%\» .............................................................................................................. 22
2038 BT R BII A 27
7 3.7 Plant SIMUlation 2k 2 37 1 Z oo e 35
R = A TSRS 45
% 4.1 & * ﬁ%;’ﬁiﬁ B B ettt bbb ne et 66
e 4.2 RECOTA 2 Fa8 2 3 oottt sre e ares 73



Bl L1 2 HRE T X BAR e 1
W12 mF AREFTHAUTRIACETEAL L LB Bl 3
Bl 1.3 A7 F I B 4
B 20 8 FEAZAE R 5r 335 B 5
B 2.2 LR A 5 AT 25 A B 9
2 R b A - TR 12
Bl 2.4 B 7 30 B a0 o e es 13
B 2.5 ST 3535 B oottt et ettt e 13
Bl 2.6 RAD 28 B B30 oo bbb 14
Bl 3.1 # 5 A e B B 15
B A it L ) SR 20
Bl 3.3 5 SLTH B Bl 20
BBl 3i4 5 e 5 0% BBl eee e bbb ae e naee s 23
BBl 3.0 5 L BB P tueiiiieie et h bbbt b et e b b 24
B1 3.6 450 T8 Bl.ooooeeeeeeeeneseeeeceeese s 25
B 3.7 450 B8 Blooonoeeeeensnnneseseeeesss s 26
B 3.8 L HEAEA i A 2 FT B e 28
B 3.9 & 28 l.ocooooeeeeieecesseisesisesseece s sssesss s 29
BB] 310 Fram@ A B ooiiieiie ettt sttt e et et nna e be e nae s 36
BBl 3.11 EVENt CONLrOlIEr Ul ..o 36
B8] 3.12 SiNGIE PrOCESS Ul ...t 37
BRI B.13 STOTEUI ...t 38
BBl 3,14 TADIEFTIE Ul ..o bbb 39
Bl 315 it Su /i 2K 2 B B oot re s 40
Bl 316 5 S8 ME 2L /1 1 ittt ettt eere s 41
Bl 307 F AL AT S BE T B e 43
Bl 3.18 Plant SIMUIAtion 47 2 4" B ...ociiiicie e 46
Bl 319 i Ao B 2 oo e 47
Bl 320 F MR T BB Il e 49

Vi



Bl 3.21 7 "Z R T Bl HodmB T BBl oo e 50

Bl 3.22 7 % A B B AR et ol
BBl B.23 VIS $5 o ittt re e 51
BBl 3.24 VIISTA 1T T oo bbbttt bbb bbbt 52
B8] 3.25 GAMMAZL30 5 5 oottt bbb bbb 53
B8] 3.26 GAMMAZ2L30 T H ...eiiieiieiieeiiete sttt bbb ettt b en 54
= I I A =10 1] 1 VAt BT O = 54
R s B =t o [0 = T 56
B 3.29 ENAUIA 1 12 TE 8 ittt e s e s e eb e s e b e e e s bt e e sabe e e sabeeesnbaeeanes 57
BBl 3.30 ENAUIA 5 55 Hrdi oottt bbb 58
Bl 3.3L TELINDY PLUS 8 5 oottt st 59
B] 3.32 TELINDY PLUS 5 & 15 B ittt ettt nnne s 60
Bl 3.33 TELINDY PLUS 535 .ottt st 61
B 3.34 k8 (T BIRINAZ B 63
Bl 3.35 4 b %L BB coovvvovvooseeissses s s 64
R O 65
Bl 4.2 55 M3er ot B8 530 4 T3 e 67
BB] 4.3 2 B 18 258 T oottt ettt ettt ettt et ettt 67
Bl 4.4 HogE 45 10t B b M B 3 17 7KL oo 68
Bl 45 0tME 4 B 3 5 71 & Bl e 68
R A e = N - OO 68
I A N e 1 -3 ORI 69
R e I K =1 R 69
Bl A9 RUNTIME 3% B B ZE BBl sttt sttt e st se et 70
BBl 4.20 MOVE BETHR ZEB] ..eoiveeeeeiie ittt sttt ettt bbbt ne e 71

Vil



¥-F

Py
-g*;

L1+ R ads
1111 % 8
SHALEMAEL WA G - R e A B L AT HTAS 1 L
L4 F PP E e e UG METFF AT S0 H 1 A g A
453 2013 & R TR B b L 47%02014 £ { F R £ TS k& 53%-
2014 & L ERAE A B L EATSHR 18950 a0 &AL 7.8%
PLERIPERP S FELR - BAE X EMAFOFEHNER
@%ﬁiﬂvuﬁﬁwﬂh&’ﬁ%m SR N R S R E
¢ g Rl il Ar g S A R

IC#% 3t REYE HE IR

\S
i
f Q

I}fj 11 % %,qu: = ?E\lﬁ.‘la_

EFTE L T DR AR KRB B % oS AR SRS S B
BLERL VAT A FEN S A AERERRT TR AT
KRl R A A PR RRA A WHARNA P ER R (ntel)fe s T

2R

el G %% > fed %?%fr#stzﬁév’ﬂ% » 3

NP fﬂ;%i AR RE E A FE R A
Tt Aa P BREFEEDEFITER G ('Q\T'LI%: KRR 2)3 4 £
1258 o
g

én\m

WS LT EMAE AN RPPF S B F AR TIGEL %
1



PAEP R F A DRE onF R R F AN RD] o b4 d B
FHLWOTHNE LT R ) RBEFEAE LR LGRS
bl R H R G RA A o BB E AT A (Bl
#HE)+ &d ek Z 5 23] (Rough-cut capacity planning)+e + 2% i & 22 %
oo ek e v AR AerT s BEATES S B F A A
i%%%ﬁﬂkﬁﬁﬁ’w%ﬂéﬁ§g\Aﬁﬁg
BRI AT 0 B WS 4R o XA G 3F 7 % 2 (Variation)
ﬂi"&ﬁwu%?%ﬂ%mf’5§§z—qwﬁﬁ] Ei A IEaA g R

+ L F] 3 R T 0 2 B - A A A
S aBRDERIERS > RS EFT RIS E

FURLEML Z > G 3F 52 A A fe e &2 % B (Variance) 573
LA X g R PR ELRRET o H v mxﬂdﬂ‘
B b3 RBOFIRT IR AR L IR A
|4 3 f5 B 3R R ——;ﬁ“f(queU|ng)f%Teri

2 WREH & B auag d 4 ()4 lead time "5 {8 48 5 st i)

FoEMA T ABRA N L FRT O HE - AR ;‘ﬁiéé(ﬂuctuation)
i éﬁ#ﬁﬂ’W*u3%ﬁ3V*@?J FETRELF

FimAp L3k o a3 AR AR AFRT > 527 % i (Available
Time)sh7 f& 21 #r¥ 5 € 33 = 5 & i (throughput) %+ % B (gap) ’ 4- @]

1.2 #5771 o



S/WAFER

N~ L PRAGEAS R RN

. ™= == 5% 0, WIP unbalance)
’ ‘ ; FRA(PERHMY)
H : H | 3 0= 0, no WIP issue)

20K 30K 40K 50K WPM

12 Rt ANKFTHATRLAN LG EAG2 LR
(kiR : 2P g, 2014)
Flpt oo AP S B A R R Jﬁﬂ%ﬂfﬁﬁﬁ%ﬂﬁﬁww@ﬁ%ﬂ’

WA N RL L LR P @ V*Q S EAFF o APFZTHI- BL
Bende g A A R XAl F RE R AR kR
127 % B

AP HFEFR D - A Bk B A a hE R R ATE i X E
A RE E S CPASe Rm > B fge FFY £ L WA o peik frd A pF
I E F]F o XA - B RRDA N R A TR o T 5 AL R
B- i B * 2 7 B % (Rapid Application Development; RAD) = 3 e
UML(Unified Modeling Language)2 B pt CPAS s L o 5 Fg iFpid B 3% en
Brghd > AT R ’ﬁ»ﬂb%v‘ 4v ~ 7 38 w7 1+ 4 7 (Robustness Analysis) =

£k kmE B2 CPAS i MuZpipdn § Ree £ 2 > BM 0 ¥ K BRHTR
(System Slmulatlon)’% Ao B FE o X gL

EFES - PR A
Zrt R RAE R A F’P’{Eﬁﬂé’ffé”"ﬂf%&%:

1 BTG L EALA GRS AT b e o 3 AR AR 2 PR
hF e o
2 T REEMANAS R ARET EL L R PR

TERTEIINESIF.



3. EFERFRTENABRE S s trkE N T AR B LT

SENEICE S
4, EHFF P BN ()4e Plant Simulation) > 12 4 i % > 3% (Object

Oriented) B 5 & 048 & P " 65 fi & 4t A 47 &2 AR 5 50, 0 (B %

WHis o W3 L HEpL - “’J‘Ba@ri
137 g %I

AP AL H BT RILI3 AT £ A ST BRI TR P

%?—r;’ii A B F ELARIAN UML = 58 fesidp (4 477 2 3k 3 CPAS
AR B O LR R TR R RSB RE

%£%%4:ﬁ%@&%$w@r%%°

i 0N

Problem
Definition

I

Model Definition

[
+ )
Requirements

|‘ Analysis Design ~‘
[ J
h 2

Robustness
Analysis
}

Construction
Validation
Verification

!

Implement

W 1.3 =5
(FH kom : A4 )



Fo% YRR
*4%%i»m EA A Mt 2 QA S EE L A RAn
RERE FH T M EHA LR SRR AR g
3 ﬁx*:fi&'i%wﬁﬁ PR AR AHES X EWA N RIS
%ﬁ’ﬁﬁ@%;%@mﬁm%i’iéﬁﬁ%ﬁﬁﬁ@’&@ﬁmiﬁ
%%ﬁﬁ%;$i¢$ﬁ$W%%ﬁimi%%iéﬂﬁﬁm’QH%@
3 ¥4 s L %ﬂ#ﬁﬁw,ﬁﬁﬁ@é$%Wﬁﬁ%ﬂ%ﬁ*
(3 3 A v R F)E QWM%mewwwﬁ’Mﬁmﬁm%ma S E e
L EH e
LEpgenfiel BV A S & B IC K~ IC B - S Bl
BE- R SR Y X L ICHBR R LA LAY B2 IC
W S bEFRE 5 Fl > AR &1 80P 2 HHIC QW2 Wae - =
FHLPRE eI HHET ST TH 2L
ﬁ%ﬂ?u%m’%ﬂﬂ%ﬁﬁﬁﬁéﬁﬁnf%ﬁ?ﬁﬁ@ﬁnﬁﬁ
ﬁ’@ﬂ%ﬁéﬁﬁﬁ

5o Eﬂﬁllﬁﬁlﬁi BiES - i ﬁmﬁlﬁi Be R H A%
Arig o Z T FERE - PHBRAEDEFT T 0 R ﬁ%m*é\*ﬁzs‘.
(7RI
— AR
Y
(&) —
—r § i ey
S
R
R : | # % —. i 81 .

DTVEES AT

2.1 g AL 1 A 5

(F8 %Rl = 42 > 2006)
5




Eaﬂﬁﬁj%j‘}%@/;ﬁ'% ’ i#{d BEH@(”'Sl)/F ENCIE SR SR R J&?

Flend & f + - L7 (Si02) & - %wOdeeﬁ»“”@lﬁ’ T A F S
BT NE G R {,emlé] (barrier) » 4% ¥ v+ i* 5 # 4p 4% (Chemical Vapor
Deposition ; CVP) =7 ;444 (Deposition) > & § it # (Si3N4) & = & *
= F v g (SI02) K 3 0 £kt B B & R #-iE (7 408 (Lithography ) el 42 »
E g J}ﬂ b — K ke (Photoresist) £ #-k ¥ + cn@l kS E D RIEF 5 o
F 1 4% (Etching ) $k7 > B3R > A4 K [EF3E g L 7 K 4 1Y “,4f—i ’
gv—r mﬁﬁ,_&kw% B NAEL BN o 3 F gk S 33 Uk (lonSource ) s 5
&s [F1i& (784 & a4 ~ (lon Implantation )> #X {8 £ 3= % pe &3 KT(Photoresist

“‘(L K
Iy
%y N

Scrip) »
WA FI o AP S FUMTERATEOT HME NG hT A M
(Word Lines) » %k § #r3 ek Bk > e hRfl &2 24 &
¥ie (7 £ W4z (Metallization) ® it & B ER > M -2 BT HB@Q g =
Aol @ AR - FHHA T RS ML FRE - LT 0 4
MER o s B % EF AN (Inspection and Measurement) ; 4o
PEAHBUEE - K S I N EOTEING > AR SR Wi
THRMELL T AL BB NI R NE FEFEL ) §REIITH
BlEREEREER D & FA J(waferout) o (35 acfots g - L 48 WA
% > 2005)FAB B F T A LA A H oI T A% S Ea g
N 'f\.’%ﬁ[@'

@

Hicd e
%%kﬂﬁwwjyﬁiﬁﬁi’Zﬁ%%ﬁﬁwwﬂkﬁﬁﬁeﬁﬁfﬁé%
Mo izl B p o TR BEARE :%ﬁ@%%ﬁﬁ*’

KB iFL Ep A 22 B rpd Hrnﬂl]m._ EHER  cAFDIEWSF 3
TRERICR BN RBS ciBe A ¢ g0 F o R
Ve s £
ik ki

7oA > SRR TE R & A N e Uk

[op]



Miech- Biife o § RMAL BB FEF AR A KRG S RE
;‘ﬁ—i"%vi’,*{-%’*ﬁé‘%‘ﬁfr%ﬁ%o"ﬁéb,’}_EFB Sehdog R E- KR R HAE(RRE)
kfE et {5k i i ph Ty A A A ek B O 4% 9 se 45 (Steppen) T i A B
KR P (RE) @ ke p sk fok b A ATR 0 e ArgtE ket £ §LE
XeFS kY b g MR R FEERY L AR R G L AP DR K-
4 %] 5l 4
ZIEtCh)sha Ex a0 » Ay R b F PEp 2 F 3 REERF

% uhf’%m R o JU* B R B IRIET K3 T A TR N b
o enp e Pown AR R BN A G S AR 4 %] (Wet Etching) s AL * I B R
Jo ke (7 E ena %) 5 5258 4 %) (Dry Etching) B .41 # 32 ehiT* kg7 4
% e
4

E(ThinFilm) > 2% kiR F & £ H e HFIAd R#ic? 0 477
BRZRaEeta s o BENHE A5 T AR s I AR b
EICAR B E S R O o Ui A B A il AR 0 T R A
et F o om E A & ’EJip%ﬁmz\mH?w AEA R i F 2~ e

B PR R KD FEERY IS FEXLIA B
7 o A “v‘l?“a%lf‘—lf?#ﬁ‘)ﬁﬁ;‘éff“%‘f%?#ﬁ‘iﬁ%i% ° 'fﬂ‘ﬂ?‘fiﬂ CUEE L FLE
%3 5N .é—"zB *gﬁfxbé‘iﬁ)@-, k3B 7 e AR o

B Lankg e g 5 n(CVD) > £ HiR4E(PVD) ~ i i
(RTP)fr¥ i+ % Z(SOG) -
A R
-+ 45 ~ (lon Implanter) » & % ¥ 5 & R3320 5 > B~ hf 5 A s
A~ FEE S F o NE - Pt NI A PREBT O BRA G
R o is p—i"fv‘ol’g °

S

= g 4 42 (CMP) » = fL i & % 4 T 1 i (Chemical mechanical
planarization) » £_ & i* % 4 %] fo #8447 - (Polish) & 2> 12 B 8 1 1 &
BB RCMP F A i SR E T AMFFE CERIBE (R4 F

7



P AE B 0 2005~ 5 g > 2009~ L EH G BT A 2 BE DR 2
R B ABRT R )

Felwe g w u‘,;up@ CE R AR A AR R BT IR R
AR A ARB R RETE o AR AR R - F
4ﬁﬂ’¥%@@ﬁgﬁiw SRER R TN R R R
FORPAAL o 4 HEEMA 4o 0 F AU A2 AERT TR A
B+ hRERT o 2 ARGk it deenE &0

2 X B A A W AP

R EIPRE D AN AR o S F 3 S B E L L R

Fp AL SRR AN RS S EL AN e

o
?\\n__'—
iiag

%
;]

7:;‘- Arig h cneng g Rl < F AR E LA N R
*‘%;m% &?ﬁﬁﬁm‘ﬁ¢ﬁ§%“l
£ £(2002) % AL HAF A KBS ¢ 5z
Foo (Z)M@u‘& o ()% iF PR o @ 2 A Y]
w@ { R engE 3t 0 4o Chou and Hong(2000) 4+ % & l}ﬂ
L"‘ g i A Sl o I 5 ARG E o RO RE
AR Hu&Zhang(ZOlZ)g G LR 2 = %/aﬁ-’wé.‘iﬁ»
vector ordinal optimization)f= & & ¢ & ;2 (RSM)2 f S48 & F® i
3.4 - Daniel P.(1996) & 4 #-* 5% i * & IBM a0 {2 é_mxﬁij ’
LA pRPFR ™ T30 FIRE "8 o b = AE o
%Wﬁu%ﬁ’*p§ﬁ§ﬁjﬁi%%£%@§ﬁ%a&g
ﬁ&%é’éﬂGwmmﬂ&whmm@%@wﬁmﬁé@ﬁ%ﬁ&%@%ﬁ%
%?ﬁﬁ;,ﬁ%ﬁ9$w%#Uﬁﬁ%yﬁﬁ%%iﬁ%m%ﬁﬁmﬁx
BIRE A 1N B 220

4
-
!
==
ﬁv

o oW
=
(<l
?\-E
jilng
)
W

Mg oWy

PN

=
?ﬂ 2
ot

=4

gj»

A

pre

)

© 4%
k*

ol
5
)

( <

R - =
(Eﬂ z); =k~
m j ‘_\%

SN
‘314-&“-

(b2


javascript:document.frmSimpleSearch.query.value='author:%22余業鑫%22';document.frmSimpleSearch.submit()

——{ et A BB ik

|
gl — A RRE |
of @i 542 |
#4844 ik |
18] 4 47 sl Rk |
—
{apemgs |— |
F—sl B Kk |
of S8Rk |
AL ik

»{ e/ bl AR

o pLimi
) g
B 2.2 L A8 A & 2412 N A S E)
(F 4Lk ik: Gupta et al.,2004)

T %ﬁy ERMA R SR e F T
F(2000) 11 * g g 7o Bk RfE L BT R AL ERY
Swaminathan (2000) 4] * £t5¢ A @z ;¢ = /2 (Slack Based Heuristic) £
ﬁ 8 ft B g 7% > % (Greedy Heuristic) » i 7 54 & i 3] - & B R H
7 & ¢ Connors et al.(1996) 12 TR A a3k 2t IBM 2 & F
iéwﬁ TP IR R T AU 0 R Ao e 5 F
5 DR A A Eo] i o ARITHEE 2 R 7 (2009)4] * AR T
LERT SRR ARG FF S £ ¥ (2005)
A A AR DR GRS RR D E ) REFEF AR S Bk

|
o st s ms |
|
|

Ra o PHREFT IR A RANRE Y O T LR B ER

a %«ﬁ&g%@ﬁ¢mgﬁnawﬁé{%;¥@%ﬁ - e
2 BPRE... % o

B ARG TR EHTUF L2 AT R TS e

o 54 AR eniE 2 > 4o Bahaji and Kuhl(2008)+ &% B & F

9



FueehAd s > A RRIZRETEREESLEFZ 0 XL R FEE
RS R I 2 FF R R BRI A EAET R
lgﬁﬁvﬁmvagg’ﬁﬂ b IRy B 12 5 »c 2 B4 & % o Liu et

al.(2011) g ‘S0 * = FF & 5 MR A RiF2 AR A A oo ¥ o 2 B AL
TEASEYPER (Cycle time) ~ # & ¥ (throughput) s £ % A&7 R
(Product MiX)% 53 > 12 L3l AHT 2 Rz A neri
e RG] T EERW A R T 1mfg3 i‘iplfi(ZOOG)é‘fﬁ? L FE
TR TURBRMAFEFAL R B AL U RTIRE KRB EE
AT A AN L TRELEN AL KT AR LT o
F%Eipmﬁﬁ’%”‘%ﬁé HAd 2 L E A Y 6
PEEETNETFE S WA FIr S d HFREA LR N ER L P
ﬁéé%“?ﬁf%#@@ﬁﬁﬁélsmwa’ 5 g A
R B R R LR o @ f e R R
4] » 4 Lendermann, Peter et al.(2015) #5-# i 49 53] WIP ¢ e fi & i R
Z1 0 Flet v i ATP(Available-To-Promise) » %]t #iose 205 € v — #0030 {
EFr o A it AT B N s 2 g LA AR

\u\«.

s
,ﬁ W~ ©°

2.3 Bt HHRE AT A A RA
d 22 EFFendh o MG R R ALK FI e L AL R WME L
AGCRBIFA > Flet W B2 AT EMAR R R 2 iR
ﬂﬁ?~ﬁw*’u%rpwﬁfﬁ’uww¢zﬁﬁ$ﬁﬁﬁﬁ@ ES
SR Y THEET FERE R EFERD:

Lo o A e- ¥ B o A mEe > L5 m o pps
FELFTH SRR AN DR AR B S LR

TR fFouz ¥ o2 B a2 P o RS RpZ E Al SRR EH S
Ao R N HRN G EARY EH e R iR
2. 1 (e ek S RCRRE -0 1 (e Bl AR ek SRR G o F A
5321 ek S AR eE T A A AL b 0 & Luskend A g o
IR T SR R A B R 0 B AR RE Ol > T &

10



A B s 47 0 blde M Aybar & Kishore(2002) % A i * Higes § £ 47
& A13% & (Cluster tools) s 4+ i F7 7 » & & & 2%k - (2005) % 4
HhREFP oo eGP EA 1 R4 L EORES N §
%wﬁﬁ@ﬁ%#?ﬁ%kﬂ*ﬁim’mfﬂ%mEﬁgﬁﬁﬁﬂ
%% & F| % 4 o o Arisha and Young (2004)# ) % & #kifr 4 1 A E
LG22 > B et AR Eap oA D enpF R o Lee etal.(2009)
Fh- A FNRRGEE P IRRGSE T I D ViR
{7 %2 - Barua et aI.(ZOOS)ﬁ R C =40 BED AR S i R A
R R IR S 2 ch * ok o Chen et al.(2011)#% O * BEacE &
> 5\ AR T :‘é_ 2 APRAcd & EAR KL EE - Chen(2012)4% &
B RHRRB N O Fm S 2 EFFR o Gupta &
sivakumar(2002)# 1 % & 2 473 2 fedpitF 2R 2 4 A § PR
B eh— BT 0L B iﬁ' 3 o Kabak & Kernan, (2012)#% ! - & il
g R EHAERD  F R R H S et o 347 PR (Cycle
Time) » ¥+ 2 412 2
3. uﬁ&éﬁﬁ%%%ﬁﬂ\Eéﬁﬁ%%%’ﬁﬁi%ﬁﬁ‘%gﬁ
e dlo 5 S B 2 A EBRCTE 2 230 T
e FIARMEEAN LT ENFZAPE 0 > Fp ﬁ#”ﬁé%iﬂ;
4

o

mh‘;jgﬁ <

AW S pi{e wafer 2 A fRcind > D €32 T2 L2 A4
14 gh Jﬂz F 4 &2 BF7RUH R 0 bl4e Hung(2002) % 4 2 L4 5 P

ol P I ALRASS PTEF E2RF B IvR D) 7o
Fp g AR A P FREFAERY  REA NS A
£ R b R ¥ 3R g Ao o

3 F AR TV i o RG] S B RS 2
2880 AW EfRAiEE FERY S NEZRLOE A bR
AU SHE A YA N PR DR AL o AR F AR RS B R
1% R R OAIE L MR o AT BRSO AT L2 Gl Y
§ A s gl AR SRR o TN A dmigicge ) S 8 T 2 e
VR | N RO B L R A S AR VT 2 it
R 0 AT A SR F AT RS0 TN R

11



Bofe T 2ol ool ) 228 - 2R E R ERT .
24 B g ASEE S 2

ke B 2 > B % E_d Benington(1956)#& H1 e B 5N (Stagewise
Model) » B % 42 » ¥ 10 A 5 N B FEEC 0 17 % 244 (Operational plan) ~ 4
¥ ¥ it (Machine specification& Operation specification) ~ 4% 7% 2 # 5 it
(Coding specification) ~ #2;% % #5 (Coding) ~ % #cip]:& (parameter testing) ~ #*
& | 7 (Assembly testing) ~ & <_/& /Bl :# (Shakedown) ~ % %35 (System
evaluation) -

Operational Plan

¥ ¥
Machine Operational
Specification Specification

Program
Specification

T
Coding
Specification

¥
Coding

Parameter testing

Assembly testing

Shakedown

Bl 2.3 FEEos 8 B B
(F° 4 % R Benington,1956)
@ Royce(1970)# /% # ;% (Waterfall model) % E 55 > 2 & § 02 2 47
FrAiet B S il 3 5 BB A S BHI - KNG RS T
T s - AT S ARB K AN SRS o~ R S B ER O o

12



| S—

| o

Caa )
!

Bl 2.4 % F 5 B o3
(FH & m : AFT g AET)

Bally(lQ??)ﬁ 417 #1235 3% (Prototype approach) # & #-3% » 4 & ¥ 4 % %t
BB o B AR 0 R A B E T A dm&,» EYRi
XV U S fd o JE iR 5N 4] (Evalutionary prototyping) fe#e 3 3¢ #73] (Rapid

throwaway prototyping) o ;# i& 3% 87 T F_R-§825 507 (F 5 % soeh— WA > 3
BERG AR AR AR A R R RBR G A
REL ﬁﬁ‘*' B A2 3 B kR R E R P KRR B Al L4
5’} J «u °

(&= haind

B 2.5 fp3l s wE
(FH KR AT R
Martin, James (1991)# ! 7 RAD(Rapid Application Development.)%:é‘ B
fest > RAD ¥ 0 fe SR 415 B HC enat #0 7 feooibs 2 o 3] ez 3t
ﬁ@%k%~m@% giﬁu~:¢ﬂm%aigﬁ%$’ﬁﬁﬂ$%

13



\F‘\ﬂ

RAEOFRTAFE RN NHB o d N ARPFE XY STEF €&
T BIPP FRAE O FILAFETRY LBFE D FRETRS o

Lo& Huang(2012)* # 1 7 RAD % & MDA 3 & 2% 4> 3 & £.2 RAD
# fe MDA(Model Driven Architecture)f= UML(Unified Modeling Language)
AR ARl PR Y B R LT

cquirements
Planning
S T
> Design @

e ——

Bl 2.6 RAD % & $ic;¢
(FAL kiR A AT T

pu

Fi- ¥ H53E % UML > 5 Rational = @ # & Booch(1999) ~ Rumbaugh &
Jacobaso(1999)m #& e e ZHHEF 1 L > - FBRF I ~ 2 B2t
HFopt i mﬁjs‘i;%: cHABE FiH R RN Rt A R B
EER R ER - F B ~FREICF R - d 3 UML B3 g Az
%wmmp’WW@&gg R A2 B o

FE ik ARy ¥4 Lo&Huang(2012) 0 2 2 % & Martin, James
(1991)# &1 7 RAD > 41 * Booch(1999) ~ Rumbaugh & Jacobaso(1999)#% ! e
UML 2 B L %’%ﬁ'é_ T A S A

14



LEH AR RPE ARG R

AR AT ARFE D2 N 4ot BN RSN
ima4m®1ﬁ’ﬁ—ﬁﬁﬁﬂﬁﬁﬁﬁ%%ﬁié%%
e A ZAEF LR A ARG o AT PR (T AR
BEE PR ZEEP FRPFE SR IS AT ARV R &R
PR 2 SRZEHE S Bt 0 P 4o i@ 4 Plant Simulation 2 Bk b o
31T A

e L AR U EAE R i RN VR
Al O R le L L B
éw?ﬁﬁ@? 4o Bl 3.1 1o 0 2R
Ryl B 345 |
e PP 0 W R TR -

i
. s
it %xx-w

\

AN
N
g
gr 3
=

\‘

R EBAR

HAMREBATAMRA ELE

%@éﬁ |4 % %%ﬁ*%m%fvﬂﬁipiﬁ@§ﬂ9ﬁ$&
2 = rﬁ-‘j‘gtgi\‘ 3



Daily tool Need = % (1)

Daily tool Support = (M — m) * (AT, — AT,;,) *E * B (2)

% 3.1 %#cT &

\\\ﬁr

LS S-Bicts i

pd O
N \ N
[ S Y
\ \
-n:{- M
R
E¥
«7.‘..
gl

M GELPIRE 72 LT

m GBRPN IR E Z 2 PES S

E GBS LA APER Y g E

B G LA AP ERY S

P REGZABEP, > THAME I a TR
B(e 5+ ~ TRpEER.E)

Q REDZEFRQ THMFE i o a¥rF 3
& pF R

AT, : =P, +Qq %ﬁm?? A PR ATla,"PBlﬁ]#?é_ié_%&SaF%

P:=3%",P, AN L E SR AR

Q:=3X0t1Qa AP LB RS EER

AT : =P +Q = Yo, AT, ARSI eGR4 AR

i'.m

ek
N
=%
[
m
oo
tgw-

dtiEd LA i i AL RAIRE S S E ek
aﬁ%ﬁ¢4é?%zb@éaiw%@z¢&@’éaafyéﬁ’w

F
o AT % A g A FeniE » Fart - 2 ABRPIA AR B oT A

N



7t (Available Time; AT)en7 £ 2147 5t € 1 =~ B A i (& 4 4 ) Ao

TRV SHE S ARAT Y AR EATY) S PEA SRS 2 BT
EPRPRAMAR(EE AN AR ERARALLT 3#@0 ?' B s
EE A7 Y BEF SR (Variation)f iR T 5 RF S R > B H A i TR
L

E il AR BB E - LSRR A SR E SR L R
e ERRIRAA/NAFE S ER WY O F TR F 5 R Z R~ 1574
Bigenp T4 AR RS 0 Bt R 3 S e R E R F R
B et s TS R G s g aos ey o

32 & Ay L B0 kBt

AP REE S FEEEM 12 iR 222 - AR RBIE AT K
(U%Q’ﬂﬁ?mﬁiﬁﬁ>ﬁ’”w%wﬁa"zé ilbﬁéﬁﬁ
&b AR E B CPAS kit

AR A AR E 321 A% BEPEY RS YTnE R 0 UG R
10 R FZOIAATE SR A AT R AT k0 TP defe 55 & RAD(Rapid
Applicate Development) % i& {7 % 3L 4F » 3.2.2 & 2 & P Plant Simulation
fed AAH &P B e 3 Ag R TRKS -
3.2.1 % 34 45 (System analy3|s)

PR TR R R R R A S E B R AT A

TR A & FE A7 4 ~ 4 F Bl{r Use case diagram » kif = B

RAD 7% RAFTIFE TR BB F AT T e 38 T30 0 11T B {7 il
2L

AU 2 N ol Y FRiER Y FF RSB P ISR 32

17



T fi2r

REQUEST FOR INFORMATION SYSTEM SERVICES

£ 3.2 i@ % ¥

\:'}\ T\

SERWVICE REQUEST FOR DEPARTMENTIS)

Date of request

IEZRFY
SUBMITTED BY(key user contact) EXECUTIVE SPOMNSCR
Mzame Mame
Title Title
Cfice Cffice
Phone Phone
_ _ OEf=iEaEE OR=MEEEEN
yeeofsevics IO memsms o7 ==
reguested —
HREMEREENE Oxir
Brief statement of
problems, EXMUsEESEy  EEESEUSNWERET R SSEEERCH AN oEEERERE  EaSE RN &S
cpportunities, and |F FLUESETLEASNSAMETCPESEEETED  SESEFS SRS S TEEEEERSEE0E
directives
Brief stastement of |ERBHEFETISN FIMEEESEET SRR SRS SR SRR EN SN SEREENENES 25
expected sclution |TLIFFHEE - EJDDE“— omatMERESErNEE T DRI EnsEaANesS0s

Action
OTTiEEE=EE i
OTTEEEEE HERE
Start Date Dezline
OB =iER
OZ=ET

WG R A7 Ay o2 * Excel R end e
3 K ;@__}_ RS DA AT ) FHE g
CRBD A KRR e B A
o RPAREE

AN

A

ERE X IR
AEETE RN SR It

it '/"‘f'r]'* °

K2 ts o B R A F Blen ik
3 Brrenk Fleng ¥ B o Ile FEIEK A

T
* B Fchip B B e

y %

7

P RD B AR T TIOR AR B B F A T i
SREEL G Y TR FIEEA AT L > KA F R M 1 3T Rk se ¥
2 P~ X ik kst 0 4o T 4 3.3

18



233 & FEPA A
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B 3.24 VIISta it #
(F°# % R micro magazine)
VI1ISta
VIISta 8- »¢ inendgF g 2 B3 3B FHE 5
%43 = % LoadPort » % i Load Lock > # % Robot > ¥ -~ Chamber - {5 >
T3 N hofl 3240 57 R VIISta #5275 0 s L T BBt T

?=cassette
@=wafer
? come into Tool
if ? contain @ then
get value LP PT DL
set Right Load Lock’s process time = LP
set Chamber’s process time = PT
set Output Load lock's process time = DL
@ move to Right Load Lock from ?
end
Wait for LP
@ move to Chamber from input Load Lock
@ process in PT
@ move to Right Load Lock
wait for DL
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@ move to ? from output Load Lock
? leave Tool

Gamma 2130 sk e ‘$1§5 o
GAMMA2130 s f2.4 sk 4% &+ 325 & # 9 % 43] > LB e
ch- 304 o BlP VRTS8 5 5 - 29673 § Chamber # 5 o

B) 3.25 Gamma2130 # >

(354 % JR: micro magazine)
A Gamma2130 Gz Fipi4oRl 3.26 0 ¥ U R4S DeE - @ e
(¥ ©%)3) 7% Chamber # > » £ 4 = 1 Loadport- - i Robot & i Load
Lock f== i Chamber » % 2g 5 & Flinds 2 = 3% o
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&0 f2 Gammaz2l30 # & 7 5 0 E o ITd BB ET T S A

?=cassette
@=wafer
If flag = true
? come into Tool
if ? contain @ then
get value LP PT DL
set Input Load Lock's process time = LP
set Chamber's process time = PT
set Output Load lock's process time = DL
@ move to input Load Lock from ?
end
Wait for LP
@ move to Chamber from input Load Lock
@ process in PT
@ move to output Load Lock
wait for DL
@ move to ? from output Load Lock
? leave Tool
Else if Flag = false
? leave Tool
End

Endura # 2

Endura ¢ - 5 - " E g pimfits e > B P ehi L E A FEfak s
&4 CVD 4 &4 > B 3287 5 Endura 8 5948 - @ H %
Load Port> % i# Load Lock> - ¥ # Robt> = 5 &4 ;% Robot>11 & Chamber-
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HiEon# o @ {65 12345 en7 % Chamber 5 iE# FiE » > @ .7 & 83
7% Chamber > P] ¢ & &g (Tech.) » 2 &4 1 425 (OPE.NO)fr;fj: be L &
#L(Recipe) % i 2 @ %> ffs L ®l 4z Chamber iE %> — a3 € 3 & iF e
1EE 129340 19455
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Load_Port |
@ 3.30 Endura ¥ - #8t
d§3t g F A ERLST ER > Tt Gt 38 Plant Simulation #-4 B
BRI 4B 3.30 0
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?=cassette

@=wafer
? come into Tool
if 2 contain @ then
get recipe value
get value LP PT DL
set Input Load port's process time = LP
set Chamber's process time = PT
set Output Down_Load's process time = DL
@ move to input Load Lock from ?
end
Wait for LP
If Recipe =1 then
@ move to Chamber 1 from Load Port
@ process in PT
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@ moveto Down Load
wait for DL
@ move to ? from Down Load
? leave Tool

Else if Recipe =2 then
@ move to Chamber 2 from Loaf Port
@ process in PT
@ move to Down Load
wait for DL
@ move to ? from Down Load
? leave Tool

End

] 3.31 TELINDY PLUS # >

(F# % /& micro magazine)
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i * Plant Simulation 2= = TELINDY PLUS #% > ##2 #-%] > 4c B 3.33»
& > )i fe e o d-¢€ 45 2 ¢ — Chamberiz = % £ (Capacity) 5 4 e85 5 % o
&0 f2 TELINDYPLUS # 5 7 5 > 3% & (v d B84BT > 48 -

?=cassette

@=wafer
? come into Tool
if 2 contain @ then
get value LP PT DL
set Input Load port's process time = LP
set Chamber's process time = PT
set Output Down_Load's process time = DL
@ move to Cart from ?
End
If wafer number <100 then
Wait for new cassette
Else if wafer number >=100 then
Wait for LP
@ move to Chamber from CART
@ process in PT
@ move to Down Load
wait for DL
@ move to ? from Down Load
? leave Tool
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4.1.2 F# 2 (Verification)
® Inspection approach/Comparison testing
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Lot_ID |~ |QUEUETIME

Full_Mode
Full_Mode
Full_Mode
JFull_Mode
Full_Mode
Full_Mode
Full_Mode
Full_Mode
Full_Mode

2015/5/1 05:17:32
2015/5/1 09:43:27
2015/5/1 11:50:55
2015/5/1 13:05:54
2015/5/1 14:33:09
2015/5/1 04:59:51
2015/511 07:57:05
2015/5/1 09:49:41
2015/5/1 10:35:08

2015/5/1 05:22:32
2015/5/1 09:48:27
2015/5/1 11:55:55
2015/5/1 13:10:54
2015/5/1 14:38:09
2015/5/1 05:04:51
2015/5/1 08:02:05
2015/5/1 09:54:41
2015/5/1 10:40:08

* TRACKINTIME2 | = TRACKOUTTIME * |ToolID T QTY

2015/5/1 08:02:51
2015/5/1 10:58:01
2015/5/1 12:57:54
2015/5/1 14:13:05
2015/5/1 15:26:57
2015/5/1 08:34:36
2015/5/1 09:36:51
2015/5/1 10:30:09
2015/5/1 12:23:17

% 4.2 Record % 2% = & :E

25
25
25
25
25
25
25
25
25
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2015/5/1 07:04:57
2015/5/1 10:00:08
2015/5/1 11:58:15
2015/5/1 13:13:12
2015/5/1 14:39:34
2015/5/1 06:53:18
2015/5/1 08:33:50
2015/5/1 09:55:29
2015/5/1 10:41:59

* |PROCESS_START . » /PROCESS_END_" * [RUN TIME

2015/5/1 08:01:26
2015/5/1 10:56:36
2015/5/1 12:56:36
2015/5/1 14:11:40
2015/5/1 15:25:49
2015/5/1 08:33:50
2015/5/1 09:36:06
2015/5/1 10:29:21
2015/5/1 12:22:31

02:40:19
01:09:35
01:01:59
01:02:11
00:48:48
03:29:45
01:34:46
00:35:28
01:43:09

* Prionity | ¥ |Recipe |~

03:41~
10 PJ45BBDE-PM2

10 PI45BBDE-PM2

10 PJ45BPL3PL_I-PM3
10 PI45BPL3PL_IH-PM3
10 PF75BST2-PM4

10 PF75PL2FULL-PM23
10 PF75BPL3-PM2

10 PF75PL1-PM23

10 PF75PL2FULL-PM23
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