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The Design of Master Production Scheduling with Two Priority
Orders for TFT-LCD Array Factory
Student : 1-Chieh Chuang Advisor : Dr. Shu-Hsing Chung
Department of Industrial Engineering and Management
Natural Chiao Tung University

Abstract

In TFT-LCD array environment, the waiting time of products will be extended
if products have the characteristics of process window, machine dedication
restrictions and priority order. If considering the above characteristics is not
considered when planning the master production scheduling (MPS), then it is
unable to control cycle time precisely. Hence, MPS mechanism is proposed for
such an environment.

In this thesis, we develop mix-integer programming to allocate capacity
loading between each machine in photo workstation for minimizing the variability
of utilization rate at first. Second, in order to calculate the cycle time for every
priority order of products, we use-Jackson Network algorithm to solve the arrival
rate of each product type at each workstation so as to estimate the flow time of
products by using non-preemptive priority’ queuing model. Finally, to ensure the
estimated cycle time of products can be achieved. We propose a material release
planning module by adopting CONWIP release rule and develop the corresponding
dispatching rule.

To validate the proposed mechanism, a simulation method is built. The results
show that the average of cycle time estimation error is within 3% and 99% of the
output target can be achieved.

To find the product and priority mix with the most competitive advantage for
the factory, we select feasible scenarios as decision making units (DMUs) by
applying the proposed MPS mechanism. Then we use data envelopment analysis
(DEA) to evaluate and to select sets of the DMUs with considering cycle time,
profit, output target, work in process(WIP) and delivery rate.

Keywords: TFT-LCD array, process window, machine dedication restrictions,
product and priority mix, DEA
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PR Espri A& N TR XL (Frhwie I pFR
PR Espri A& T BEKM S S ma e ks

D E & opri A SRR Tk FliE F

2
=
TR x 253151 (P % pri A 52 Ta75)E F

D1
T % x 1 (Txpwz T ISPRGE
SmpriA Sl i ThX1Fbwo REH L EGRER
Eaprigd F3 1 TR X1 iFzbw £ GEFRE

m 2 K i
T % XE'J e —3

=

2 R gt b



pri,r
CL 4k

pri,r
NCL; 'y

pri,r
moj

mop

LA iTxkE p A d 2 A2 Rk
DAL R
BlEmEz pEgEp
N s e
CEMrEspriA Rt ARy R
SR Esopri A e | 2o T g Al
DM Fsn] pri A &Rk B il

Dok rEoal Al Sk



3%%ﬁ%ﬁ%%¥ﬁé%éﬁﬂ-ZOZ&h%mrﬁbﬁﬁJ_ :
B TR s AL LB ALY - EEEE8 - 19 EK B34
4152007 FEXE ST RETEAERA B FHT LW 6920 e o fi 2006
# - 8 & £ 4236 20% o * 1945 Display Bank #1>+ 2008 & & & 7 Rt § & 3=
e &7 > g 2008 T X & TFT-LCD & & #- & 7 & { ¥+ 2007 # [1])-

T 02008 T L g 2o £ ks E o TFT-LCD A £ § R &5 555
e oA ise RS E 113% s p % f § Mk T4 0 & Display Search
137 A 0 2010 & B A K o

TFT-LCD #® A2 & % A 5 Z A > 2B 5 % - FEERZ BT HiEdLs
(TFT array)f~ @42 ~ % = FFf 2% & & % 22> (LC cell assembly) & #2172 2 %
Z PFE 2§ B e 2 (module assembly) @42 o H ¢ 5 % - I‘EFE& ECR S Y
Lo ae s L EA S MRS A~ R B REAR 0 £ G i (reentry)
B A7 s i 4 (process window)F L4112 d-F 4 48 5 (dedlcated machine)*2 41

B o

\7‘;‘\

At 4 B P BT A E L] R
i’ﬁaﬁé’aﬁa’ﬁﬁtk’% A T A
FiEfEAe L o T L WARRAE 4mﬂ’<ﬁﬂﬂ@ﬁ%i*§%%ﬁé°#%’
BREEHEPE SRS (exposure) i R~ F R CBREFIFEZT OB OR
g emlELR  ERAEASNARP LI RFAIEF b S L
(overlay error) [55]° Flpt > % - BE42R 41 248 5 > 2 30 REARR 1B (7 4
IR IR S PR L EA S R AR R e T
TR B A TS L
%ﬂﬂ#ﬁﬁ%;@ﬂﬂ,¥$§&1E1%§0Fi§&lﬁi@ﬂﬁ

S BEL - o~ mafEpE WARRE S S Ao R AARE R FIXAR AR
%Llﬁéﬁ&’u#4§J& BT ATV (7o = ~ F ATA & ;

VA

1\\



EARR M W IRERLIHEL Z =% %1 H > 75 hot lot ~ rush lot & normal

lot > @ & 2 “74E 32 5 #3K 2 % hotlot &2 normal lot » # 5% % %1 H o
ARG AEEs I S T WH R LS
T g PEFE BRI EFRFHIHE FR-BLERT Ba{d4cd o FRE

i
gt BAlfEa ﬁ— SRl el ARPPER O F 2o
- HEBRI R TR R TALE G AFYPEF RS B o E LT
Ao o TRt o SRR ARG Z FIELR o
& TFT-LCD 2 Array & ¥ #7243 4 A 24 4|pF [71] [58] &
TEREAARREA G 2 L EHRB U m AT RS s o T g E
i TR R 2 a4 FRAE
ﬁ*é&@ﬁﬁi&wwnk’§ﬁﬁz¢jaJg*ﬁiﬂo%iﬁbﬁ’
SRR SUTR ARG Y A R T AL R AR i
fvl oo § A S8 (product mix)rt BIREARE 0 B iE S i FAe 1 A S BIRE 2
T FER RGP R E L RASEEGRIPFREE
FRH Y ¥ - 3§ 0 F R S end 1t b)4giE 20%0F [25] - ¥ ma
iiéﬁyg@g%@§ﬂsf@%E&ﬁ—&i&lﬁiiéﬁﬂ%@%

‘"—‘L

W eFERLE W GIEEEF s R R T '%.‘]‘i’ﬁﬁé%éﬂio
dePiT R E 2 A SR A S0 h] o UL S FAFEE L 0 U E B E

HI1HEE - SF51H2 2 AXPPFRFPIEELE > TE A TR - -



12. #=§ e

L3 _ﬁlifzﬂ?ﬁ’m BRI A :Iiﬁ—lzi:}f%\;é"g
BARAIL S S84 LTI B 0

FRgz 22 AEmE4 2 3kl i 5 /5wl
FlHE kXA 2P

1.4 4 A#eRs

EHco UELE L2 AP ARGl B A o
Bt E BB AN TSR R
o4 ARPEENER

2. 53 & Fin &% ot IR
f&%-'—;é_#kfi’\;{;‘l‘%%\ﬂ; > %J‘;i’:"’/\%ﬁﬂ %%
R E RS R P L N

%@Hﬁ,, }—‘J\ 4.&.}4 , ,z+,-x—/

B F) A R g
Bl ] o = A L3

|J ]

WAt 4 B dg

3

,Lﬁ-?—r IPA=l ,ﬂﬁg

Lo g R ¢ 4 472 (DEA)
/33 B A e AT R 0 R ?

FiEsRE®



A FEZ2 A4 ARARLY AN ARY AR 1-1 rom o d NERR &
2 A A KBAERE AR FRAE T RE AR R T

1.2 & k%2 g D% 3 f 582 A& (make to stock, MTS) -
2AZCE2 G I ARSI TR LBERET > F TS B
?ﬁ;ummm41¢;ﬂnﬁﬁ?éﬁ 28
AR e P LA RRES o W T EEARE L 2 HF
o R AR ARG e ARERT £ LAY RREE o
45 qF2 e AT RAR PR BT RS L2 A8 -
5.7 W44 Array £ 8 74531 0 Cell ~ Module 2 - 7 ~ R E 2 B 1%
%in‘f@
6.7 4 AR SR AZHE  ATEY - R 24 AR

+ﬁ_”r

~

N
>

T3 & KRR

BRAE AR » KA ERE] M &

EAEHAR |« A E AR

[

|

[

I 4
|

[

-

a3 PEfE AReE RAE
A EEE I
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RERTHLATG R S A ERT R e
1.= L;%.};sg
2. KA XKL A
3.4 4 ARkt
4, Boif A & B 1E Bk bR

5. i A KA

R R — B 8

y y

RRAE 3t «> FREAERASN
y

FA EHERS
y

RiBAE LA/

5 4B b A5 302
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Ea Yy C IR R R BHH%E%ET'F B2 T SRR T EIA S
1

AR BB e R T AR Y A
1T & ML 7 E(TFT-Array) /1 %
2.2 AR
3.5 %51 B i s B
A WA Rpea + HLE TS5
B.F AL e A 45

21 BT HWESE2LAE

2.1.1. Sk S A AT B2 W42 ff 4 (TFT-LCD)

R BB BE A G2 WA A% 5 ERT &L (array) 7

e B e e ﬁi(cell)“@iﬂu 2 ke e s (module) gl AR - B AR S I A

P EEET SR 0 TFT 7)1 f2 A4 fo 95 ¢ Jh & & (color filter, CF)

AFERRLEA- LB A r R H AR R RS TRFEF SRR

e [72)[60) (B 2-1) M T @ A= % #lsf2h ¢

193 & %8 7| (TFT-array) ® 4%

U PR B2 ARSE i X %@%ﬁd@iﬁ’ £
WEARE B R B8 9,;
dBfs BRI AE AT LW o
2.:% & & 5 22 (LC cell assembly) % #2. :

AR AFE P RTEET HW B
£

WA EF - TatEioehE R b

RHRFEAfELIR AL A B AFRF T A2 1

e
3

e X 58 R P e AOL ) LB RS B A R BB T

3. 7% & ke o % (LC module assembly) % 42 :
PEARLE -BERXILRLIFE IC TRFE T LS
EiEfFe L ek Sk HE 2 5 - B TFT-LCD £k -



—> Array —

— Cell —>Module

|

AN
' Polarizer | Back- hghtw

N RN

Bl 2-1TFT-LCD 2 ¥ 2 & in A2k 7 B

g R FE T SR S B o Tl R B A e 4

2 6

P

2.1.2. E%WR HWLA|(TFT-array)& 2 €2 i 4

BW@wnﬂﬁﬁi%%ﬁﬁm FAPIIZ R Ao M AR
’@uﬁgr: 5, R 5 R %$Wwwi&f L BRI
ﬁﬁggoﬁ%ﬁﬁﬁ&%@ﬂﬂﬁiﬁﬁﬁﬁﬁﬁf“@ﬂk’%%2'1
SEIR o XM RET B AL A Bl AR e he ™ [60]) [2) [72)

1 BBAFHR > AR I AT W B2 BB AFEFETRE R
PR BRI A FRE I E R L RE O e AR
-

2. ieiE(cleaning) : # R MBIy A e Tk L P hAN R A LG 2B
TSRS EEORFRRG LG BT R A R 6 ik
RS T A

3. =5 (film deposition) : = %@ AR 7 $ 12 N R 4R (Sputtering)fe i
g2 ;g Tf: it B § 4p A2 (deposition) o JR4gE E_ % A B T AR~ R
TR -ATER -FRA-E5LFTR -GEATEGITERA N2 25

R A *" Firapmfpzidr WL AR T RIS X EME Ry

o

W

4, Skpe | % i (coating) ~ 98 sk (exposure) ~ & 22 (developing) : #-15 i = o 47
KRG L F A B AR E I LY R FR AT R
kz R FHRPLIT

5. 4 %l(etching) ~ 2 sk pe(resist stripping) © SR 6 R EARH i 0 B T

7



a—

R AP TGRS AR REL AL
6. plzE(testing) ~ TFT "R 22 @ BB A FAF 1 kg « 2 %
EE LTSNS T A NEE RS E L EE RN T I
Bl A > B A TFT Lo A2 4o o
221 BT HHEARE L RS D B[P 55K

Gl R Eodcd LR F R TFT Array iy
2 A3 T2 A TRESNEENE A
w2 w R A A Job shop & Flow shop Job shop
WAk | i o f1Ae WAz L wa g H
MY e I E N N > %4 =
il PPN FRLA ARELR
s ) 3 4
Weox 7 7

WoFE | < g g Tt o A ARE
KL | ] F AR A

Yo 2-2 4557 o S [T2) B Aea o B 2 flaedn vl HET S REE
PR A EALEWE - E LR BT BB EEr A 1R A EAeT
LR R BB TRRE
2.5 kT KA BRI FIRA -

3. %% IR AR S qri AR 2 ke g G -
4 RIEE ORI BRKE



P

Bk e Rk Ak g

F1* R sk (stepper):k #

Rk

#e Bk k)
& FEEH T

F11* & %] (etching)x #
Lk F RGP TR

i # sk pe 4 3 (asher)x &
s B L

T S s A B [72]

Pl "



2.13. WD &AWL B (TFT-Array)2 $4¢
p [71] A [58] ¥ HEWT SWES R FPEFAP > 2 AR

Ppd AR A P ER ;}fgiﬁ"h‘_&r'f L 7

1.2 2318 AR LWL ERASAEL XA ®TAET FY
R pmER A A RTENS ﬁ(maketoorder MTO)= 5 b 5V 2 &
(make to stock, MTS) » + A = <} % 5 b 34 2 A(MTS) -

2. B Al ER A IRAEE L5 B (Jobshop) o ik BRAS S F A W E-AR R R L
<A RS B

w
[

AR AR K2 AR TR AR A LA AR ¢
Lol A RA L A5 17 vd ~ 19 264 % 464 E > R [71) BiE
A P 2 gy R R B S BT dek 2-2 40 0 F A SARAT
R A ik ~ RALPE R LB ) 2 34

4 A& &0 D AR BV BIREFRETE RELE S F TR o
Sl HOET S AL WL G E w1 2 o

6.4 o drft td MRS < ST LI A TR < 0 T AN TR
TN RWLAEY S AR I e e FHAEFIRY F R
R RN S A R R R R E R S R R iy
BEeh o B 5 W R Bof)2 dARPER o

£ 2-2 FE AR AFT R E A2 PR [71])

15 v 17 w4 19 v 26 v 46 v+

3 & 2 5 2 % 2 % 1% 0%

35 & 6 & 4 % 4 % 2 % 0%

4 i~ 6 % 6 % 4 % 2 % iy
5 & 15 % 9orl12 # 9 % 4or6 % lor2 %

6 30 ¥ 25 % 16 or 20 # 12 % 3%

7 & 42 % 36 % 25 % 18 *# 6 %
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ié_ﬁﬁpfﬁﬁ&ié}%ﬁ%’f

d3 A2 S EAG G RRP 2 Em o B B2 AP o
el A AR BT B L A L e R EFL A AR
FH o AERI2 AW PER 2 FIELR F1@ 4 - Blackstone [7] iy o A1 4
2~ % (elements)? » M E iR L E &L FEE 2HERAE N T RRD
(capacity requirement planning, CRP)#c 7 »<i& i® > Q|2 A FHPFm 2 T igpF i
& Gp BT AR o

AAAFYERALE S G o Enns [22) % 1 1 iz in AR IRRIE A S
f% 47 M %% (analytical relationship) ~ # A& % »x % 4% ;* (dynamic performance
feedback)= 7 ’ﬁﬁ‘%'/\ 172 (empirical data anaIyS|s) He nmgagisirze
ARRIR A R AR 22 ANEIREATHFRE L S LA P
Bp]e ¥ - 2@ »Glynn[27]~ Matsuynama & Atherton [ 36 ]~ Raddon & Grigshy
[39] #-2 & FH P RFIERIH % 4 5 HEEUZ ~ 3R IH 8 st iz o
Lawrance [31]) Rl ® 4 2 7 & ﬁ"f'/’a\%’?/z CHEE B Z BB A T e

L [64) Rl E PP I kgt AFDPPERF G 22 BB LR Bk

’ BTSSRt i R

® #4% 5 (direct procedure)

ERMAAEGHY PR T B LT R AT B B RIRZ TR % i
TP PFEFaoGE -

Vig & Dooley [47])] % s& = [67]) 530 i k|11 2end A0 LA
FRAEF B CARR &R B ARSI I BRI 0z B2
FHPFRF T R P A AR B2 Tl ds R (flow time) - 1 5
& RAARH FEE A L PER RN BER G TR R RS RT B2
PR -

2. ¥ %% (simulation)#? + 1 47 %52 (artificial intelligence, Al)
”Tvﬁﬁ—%iz WPEFRE R ERAS A2 FFFL - LB AER G EY
DR T AAEFFRRET > kAP 2N iRpH TR TE S
2 K] %‘/f&f*’#étéﬁé‘z,% ez FomiptR B B i LA SRR 2 44 [57]
¥ - 2 og o mF 4 &Rk Ki(expert system) £ 554 &5 4 B (neural network) & 4
AFESZEFIRRPAASE N AIFESEF ﬁﬁ.&%% s A i R

(knowledge database)z_ 2= = » B HE G E - 55 o
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s DR RER LR Y NITEF T 1 B2 - » B B4 3k b i
7 % % f#&;4 what-if i 322 i 4 [46] - Atherton & Atherton [5] 23 & #He 7%
Er kS RMARREE AN 2T 15 o B [56] 445 FREH o
eM-Plant i 4374 & BATEHRR K 5 @bl B E A SG YT EER
Blor %5 gch PR ¥ WO RS R TR AR AR L L1 B

LAY o BEER R ALEEE BLER H RN E MY 2 g o PIREET E OB
BAA R AR BRI Y AT T SRR ML v g

[23] [25] [55] [58] [59] [60] [63] [70] [71] [73] - #it ki S &
RV A F Az 18 By 2 £ 8

A 14E> 5 > Chang et al. [11] & * % &3\ 3 % (case-based reasoning

approach) = ;% » FEHHE A F A E TR L 1[;41]&/% $14 A PP R SE R

M2 3 ENAEREEFI G R B LML - R FRFL - E g
d % X gEd(euclidian distance) =8 L& T B REAR(S 2- 1) 11 g 2- 2

o

frg PR R 2 Ap it 30 TR EREFIER A A TR o H 2 k7
@?ﬁmﬁﬁﬁﬁ&ﬁ%ﬁ*#@M%W&%Qﬁﬁﬁ%%%’ﬁﬁ?ﬁ1
/é’-‘ ~ )iﬁ& I:L' L@ .\LDL)?‘F' ;fd _}_ P‘nﬁ—x I;I: g

ab = ;v 2-1

(2 =b;)

S, _eib ;¢ 2-2

M=
L
|
(=)
N

YUH&[M]@?ﬁ#£$ﬁéii—lﬁ$iﬁ%ﬁﬁﬂﬂﬁ’i&
A AP ERIER2Z B Yk si(learning system) A # > 25 [75]) B #- 54)
Fr R R AR ST HEE R e od A SRR AE YV ERY §
Ly #B% SRR DA S e T R EARE R R W BRI

FARR IR D4R U -

3. kL3t & 472 (statistical analysis method)

FIH AT AP AT R 52 2 FH YRS L AR Bl
oo Ttk U R ThaE 2 SN AR BT IRB o

Raddon &Grigsby [39]) &5 ¢ 7 AteE 2w jF 3] - mAgRla # 4 &%
Hp PF R o 1% 38 00 H 3] 7 48 50%% 2 T 100% R RER > ¥ G B AT +2 X
2 B o

A [71) G BT LWL R 22 AXYPERE T EFRTRELR
BT R RFATEE TR P R 2 T S e
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BRGNP B G EL T 2% (5 B H A 3% A i
FUR BT B B 1 (TR S G R RSN o

Backus et al. [ 7] 41 * 7 #.4 v} (data mining)% & 24 FE Pl e v 5 B 4
AFH PR o & ¥ 3 e (clustering) ~ K-Nearest Neighbors £ i i #H(regression
trees)iw ¥ i B R M PERH X AT sl U iR AR S EHT A A DR
B SR ET AN 2 A A 2 R B R R

RN D Y R ILNA KRS 2 10 2
AR EZAGAATIER o R R o iRl AR g L wh P
;ﬁmfwz B R AL TR L Al L L RAL Y YRR
s -

o

BN
=

Mi
-

5

in

c?:’ “mi} \m

e
75
8!

e ‘m}&

4. %8 & +7:2 (mathematical method)

PEABENEGFEAA RS S AA I EF o RE L Bk pER
2 T30 A ARE L o XL F A e B R T S

Wang et al. [48] % & Little’s formula(L =AW )% Kingman’s equation [29] -
MEE L TR GY2- ) BT UGB oI Frag b B Sk
Higd fre A 4rm 8 o

T=a+bx c

1-u
Kramer [30]) £ Martin [35) Al B 2 S 132345 5 K& B8 112454
PER 2T ik g pE A 2 vk & (X-factor) 5 B 3% 0 e T oerm o @ £ R ¥ #- x-factor
s 2 AFHERFRIpERL- -

;v 2-3

Kramer : X —Factor =L N2-4

(L-u)
1-u/2
1-u

Martin : X —Factor = ;v 2-5

Conway et al. [21] 41 * 3 & #74& 3 5% (laplace transforms) iz & ¥ - % 5
2R EF(N2-6) B EX) i1 iR EP) A DY F HiTE
P E(P2)L R T 2 E AL 1 RRES . p i s
Je(p?) ae

21-p)

0 R B PP oz EEL - R W R P
FREAR LR TR B S FIR R o T EER S [T4])] #
FlEpr T ETBI Conway F3tt 0 B sz 2NN 2- A AR

FERERET Y FRZES (R ABS S E S 0 BRI SR
13

E(X)=E(P)+




ABS =1)

JE(P?) .
E(X)=E(P)+——"— L 2.7

(x)=E( )+2(1—p)><ABS !

Connorsetal. [20) &8+ % iz e v & & IR Rz 1 Fap 4% 5 -

A AFYREFEF i 0 AP 5 2 £ 4 a (rework) ﬁﬁié}(scarp) P
AL EURFRLPE X bR AR E HEW o2 el FHERER
EHCA e mE BRI o R TR DITRE B A G A S8 AW Fly i
FRITE AL AEE 0 U E gRbe1 2 1o

FU2- 88258 2- 9 4w £ D eE 22 D)aE F ¥ JRAE_poisson A fiz 2. 3
To AR oHEZ B TRE TR R R E N o8 2-8 5 2hiE [
LPRFEZ. MIG/L N9 » % KB B H - 52 BR7|1 (vxbd T10% g
Rizo o8> 58 2-9 554 2-83k - 21 7]+ {82 MIG/IC & igficshiTiv st
R E S L2 B (T TEE GRS S E L N /\ag
AR B FAER I

Y AGE(S] ) YAE(S])

E(D )_ beB, keT, ;\‘ 2-8
9 2(1 pmc )(1 plnc pg )

ol D AGE(SE)+ X AE(S])
E(Dg) SR keTmc #*2-9
Cg 20=pe )= py° - py)

Ho ED,)Am TSGR T, A a1 (Frhgiel 2 (FE R L E(S2)
FA FEKSIRBFI Y E Ao TEKIIEF > p, &7 1 72k
G B AwaivrhgerEd 2 A E R E L E(SI)A T4
HIT2PHiE o A FAFEEb2ESF > pf AT A FEg 1 iFrrg2
ﬂ’# & oo

Chung and Huang [16] % & & FlAud 48 & & B 548 SR ez fin i
FRENHFEREAHN TP FR B F E (block-based cycle time estimation
methodology, BBCT) » & %% B> f mFF N E P EFF 2 EGERF >~
PRI E B FAER N EZ D Flo g E s AL FI A
el IFELABELES B RE L RYUAEFEHE ‘Fvﬁ»@ﬁiiﬁ”%ﬁ'?

—_

s

2 BE BB RINMBRAAT L EWA A AT o B S
BBCT—}/\ nﬁ‘i ri%igiﬂﬂﬂ%ﬁ&]?ﬂ?ﬁ‘ﬁ#ﬁ@]f‘ l:‘.\' Io
MA[70] 48 phhs $n1 il HE 5 2187 AL A

FHPRER G RN O—ﬁ%-.lﬁff:.ﬁ»fél%\;ﬁ,{gf—??‘—g - R SLN R T
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iz pF & (non-preemptive priority queueing model)%é': Fiel o Fig- +5 #- BBCT
R G ERFAEFIERRET 2 FEAAS & 52 (BBCT-MP); 8= [60] ¥
Fuw @ BBCT-MP > & § 4 & % B HGE R W2 SEPEFT > F B ¢ f;‘#)ti@ﬂ%ﬁ‘*
Z BRI AFIFEFGEZ  REGE{H2dg -

oy

% [58) £ * Connorsetal. [20)] 2 M/G/C % i H5% » & & & %d &4
R RERET R

IR L E ik f TG R EEE o T AR

PE o TR R MIM/L E g 050 E %%E%%%ﬁﬂrwmlﬁﬁﬁ
FORBERT AL T FPRFRFRTLASL TR AFDERF RS
HERREFL 3%

2 [55) 4 B AR A M R T A AR
BBCT # B % & s # | * $iﬂ11%»é@ﬁﬁﬁﬁﬁmﬁ%
(BBCT-VU) > g 32 fl* F L RF-ATH ERASZIAFHFTE 4
ERE o A L AR A ANYEFRLS o REFF FHEAL %
5.;8 & ;% (hybrid method)

MR REL ST R B ERFZIER o

Enns [22] 4 & 1 B AcB 3§ Jm oulp PRIE ol A 47 8 W2 0 B R
— B R ARRER G B2 TR R R o s T A RS
SR CORIEER = S Ry S R EE = S
ERESZEFR J:%‘gﬂ WA TS TR R 2 F1 3 2 L
oo £ 2 AEA GRRLE RIS PR 0 U G s B g TS

Baykasogluetal. [10] i * (i3 3Rl E s uFE G2 R 184 A 8 T 2 &

i ARE R o 4 8 2 Hp 4 i3t (due date assignment model, DDAM) 2 last data
point(LDP) ~ dynamic total work content (DTWK) ~ dynamic process plus
waiting(DPPW)#£2 Adaptive response rate exponential smoothing (ADDRES)# &
> ¥ 2% FIFO-~EDD -~ SPT &2 S/IRO &1 2 0] » & »fif s sv £ U g
,%&?LA\#% DDAM ~ %1 ;P& k3 f e X2 BRMIBBR » "3 F kst
T2 goxiEo % %% ADDRES & EDD % & 2. 3 230975 kA f a5~
FErLiE B E o

éﬂﬁ%ﬂZFﬁWilﬁH%% a4 A hs R KR
FaEaa vk iR, g ’z}_z‘/’,fr:ié_,"‘: KY R B
rgrogJ:ADDRES—““E‘”‘\:—.w} TR o REERE w0 Y T
7 i% (exponential smoothing model) & & 3% £ (5% 2-11) > o & — 1 23048 5 2
SEEREF Y- 122 ST FY o MFEERBENER
DDAM 2_# & 2 o

L

bl
Py
[
=0
e
=5

\\\?{r
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AR ;“;*5—@}?%%‘1?1_«&?% 2-3 o
%2 2-3 2 AYERFGE 3 2[[64] 2 A% 4 )

;v 2-10

;v2-11

FECET Y R s i
EERREE frpmTEL | wf BRI | FHE 2 ERAEVE | NP T 2k
(4710[67) | F(r:ia 28 | B BE TSR

e~ T H R R
3 o

I oo

e A1 | EolpicF e ik BB 2 2 i (B RESN %R BERL
wEZ Ao 5d | A F R Al > 7 ok B AR d %o B o
[5)Y[11]) | E5sgmad | o dhE | zH#HER- FEEHT EH A
(361 [75] | PR - s artldr (WG ool TR | AR BB T
[57] ¥) B2 ALK L Ho RV RELE
o P EHAR | BEHEIET LA SRR
I | A what if Bl - BEGEG o
3 #&n & LU A AR 1A
& J#“#J%i@ﬂ e
@1 ° B s A 4o pr o
Bv2> 830
ULAR 0 aE 2 T
R
Bt drE (It mEs s (e RR AR (WA E v (B R R AT
[39Y [71) | Ap B & 45 % 22t | 8o * o Ao s 4R o
[7] Sk st o ERAETIE RSB RLE FE 2 BH AL
AAFTH S UE | =R g e F oA K
HEYFEFE L B * 4 288 B2 R Ak
55 He2 B L2 ALY | R ENHF A
ik gl 2 B Ao B 3OV 5 ik A
BoFS LR 7 AR R YRS I I
BEAYE | NEGELHSE (e L4 E (WL R AR B BN R
[48)[35]) | &H: 2 A& | v fho T g EAE | L BR B RN
[30][21]) |fi*&Fdaf1 (o fEL 2 ATk | REELDA f# o Vi AR
[74)[70) | #indeprmz 2 | B B 57 Jf (738 5 pF lﬁ:%%ﬁ‘#ﬂﬁ/ﬁ
[60] [58] | ## 4 »:itn B RE o Bop ALY
[55] * A e B a7 w HosN o
k2 Tk S ¥k
@ o
A LMY | Lz | FEL LA 2 (B L 32 B
[22][68]) | > it %:tﬁﬁ FFom G A | BB R R | BT AP
PR 2 g R o fooehig | BRAPEFEF T L B R
5 WA AR e (BECAREALARR
g o Flz A AT G F]
it
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23. 3851 FH iR BE
AWK ETIE AR E B2 Peni t - ~ 1 e E 0 ffepdr, Lok

P ANER S TR E I ARP 2 1 F B R ST BT T (4
g ’éﬁ%fré%%%%’ PEREATE SRR ARBATESRFLIEZ T
MR E B oA AGARZ Y 2~ 5B i%‘fsfr\% = ﬁEé'»_r‘%J T P

Ehteshami et al. [23] 41 * Glassey [26] =73k 3+ 2 BLOCS%B/’ RN 3
+1 o Jﬁ]@i%ﬁ%a‘“ﬁi%ié_ﬁs AT 2 e bk B FARB 2 AT
%%#LE%E AAGHRETE S NP ER AR o b0 “&??ﬁ%#i‘_ !
¥ - g2 T4 EiﬁPEEF“t”f?’-rﬁ%}_” Kb b Ao L RERG K SUBRLR o
Tiod AP EREE L - ik v 8
EE ?T’?,{.—_.;}kbil_ grEM - BB E I ED
R H e B AR S TR BHE SN

‘:,,IBJ’I—]" o

=)
[

AR
ww%iéﬁﬁﬁﬁi%Qoﬂﬁxﬁ%ﬁﬁ’&ﬂ?ﬁ%ﬁﬁ é%ﬁﬂ’
%%lﬁﬁ%ié_i’tﬁﬁfﬁﬂ“%if&”* I SR L e A ?%—:1
HA2AZXDPFRFE G BEFRE 52 blAE 20%pF » - 437
Fe €&t = o Fpt o Fronckowiak 335 il vg 4] 2 pF Bf L
10%-20%z. & -

Narahari and Khan [38]) %+ Luetal. [34] sficst & o> i fiisgi2 2 T35

& 4 472 (mean value analysis, MVA) #= % ?«f,%#bii [ERRRIE N N o e

PR A Q’é"f*'fg'mo‘*%%;'—rﬁié EP R T AR B e P - e

i*éﬂ<%kwT% Lyt ZEP ot L @Jﬂ:kﬁ’éT%#iﬁi

e pE o T4 R GEBT S TR R § S g

AR A SR i :".?fé#bié%*’?* SR g REBIEN ¥ bR 0
g s et o By TEEATET UErE A E 2 /Qﬁ%f?,%#hféi -2

Wang et al. [49]) ¢4+ L E 4 @42 2 5 win2 #4433+ compound priority

TN

ftiﬁﬁ’ﬂ%gjbk@éﬁlﬂﬁ
H1

-n\
o m
\4-
[
B
‘,\\mms
#®

‘\’\"
T-V..

control (CPC) strategy > # = j* 5 § 1 i

HTI AN 2 W R R
P R X R A W e ¥ 2 Wein[50]) s [l Eﬁs‘ii‘ » it CPC ~
FIFO 22 SRPT 2 P] » W22 E L B o 4o Bl9rm7 » T4 ZF i -
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\“‘\ﬂ

T4 AAHPEFERF 2L BEL - ANF s WS T ETHOFREFFFT > CPC
% FIFO~SRPT £ ## i g & FIFO ;2 ¥ *% 1€ 50% 11 + ehE iz pr i
v FIFO 22 SRPT #% 2 0.004lot/hr sn& 1 & > fe 4 pF R ¥ Fg(time interval, TIR)
PEFLIRERTPE -

Wang #-% & g3tk E P > A 2t- Bae R TR L1 B2 Bk
B > BARALFHRHEE IR fbd v i i f T GIAETE ML FEY
PR AR o

=

MCT (hr. ) St Dev
10000 42000 00
9000 FLFO 3700, 00 F . FLFO
8000 - —8— SR 3200. 00 | —8—SRPT
7000 —CP( 2700. 00 | —&—(PC
6000 2900. 00 -
5000 r '
170000 1
4000 |
1200000 f
3000
700,00 |
2000
) -
1000 00. 00
0 N R 300. 00
22 26 30 34 38 42 46 50 54 2226 30 34 38 4z 46 50' o
TIR(hr.) TIR(hr.)
B 2-3 L5524 ZHPHPFER I RE Bl2-4 T3od 2l £% 100 i
TR (1ot /hr) WIP(lot)
0.0320 700
——FIF0
0.0300 | —B—SRPT 800 F
—&—CPC
0.0280 500 |
0.0260
400 F
0.0240
300 F
0.0220
200 F
0.0200
100 |
0.0180
0.0160 . 0
. 0o o . o . 1o ; ,
22 26 30 34 38 42 46 50 54 - 26 30 4 38 42 46 ?5_0 ) 54
TIR(hr.) TIR (hr. )
Bl 2-5 A& I 5tk Bl 2-6 @&t

MTQT (hr.
10000, 00

9000, 00
8000, 00
T000. 00
6000, 00
5000, 00
1000 00
3000, 00
2000, 00

1000, 00

0. 00
22 26 a0 34 38 2 16 a0 54
TIR{hr.)

Bl 2-7 TIofRgE i PR ik
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BEREEREUAERIHE(CT AP

A2 B B(Hrd 2-4) 4 AFYREREF2L2 F““ B I S SN S
B A A AR E1H VAT ZFRT O RBFLARIZAAFIFERG
PO HFEHERTR -
%24.zialﬁft%%%&%gaw&véﬂéﬁﬁﬁl

v Bk 2 73t P A% &

Ehteshami mgw<ﬁﬁ.w®mfuﬂi i aqr 512D ?%#€ﬁ
etal. [23] | %= H2 R i R2 | 2ABPPFTFE2ZPERE

T AR e

EXEpE ¢ GIND- Ep g
T304 ARHERFE B R L

dokkgr Ao
l%%“igﬁﬁ—&%ﬁaé
Lo R BEE S RLA
iﬁ“*%ﬁ@’#%%ﬁé
PEZ P RGE- EEFR
Fronckowiak | # s £ 2 | 2 P A 5% 41 BavinFPlz 4 A F8D27 8
etal. [25] | 5 HoL b2 A | BE-
WS B wingps 2 AFEDRE
AHEHLARDET I HEFD
B o B b R
10%-20% -

NarahariY. | %% Luetal. | 2 &E#F2 50 Bickz B X8 Lmg
& EEE 2 = W gm& I ol WA A2 PR mp
LM-Khan | s e i 2 v | G2 k1 ik plst | i@ Aedvgorhds A

[38] Yo A e | A A RE T FEEMEL BT
Wangetal. | 2% Wein ¢h | %:* CPC 2 /%1 [B1 2 S5 a4 & 5?2
[49] BT L R BRI A CIR] KR TN A G YR
B RIERUREE S8 B~ afl&dkd ~ THoFus

PR T RH AN o
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24, QARRRENA BLEH TP oL M
241 HaRpai adige oz 24
e A a4

“r3) AR A 4 (capability) i 2 i S - HE 2 Wi FE AT
5 '%i#%km@lﬁi*ﬁﬂféné 4[17) k- 1 TEP 2 8 S TR F R
ToEREEFLRA ‘21F6~w’*®%p pdd 7 ke el Azt
*°K%ﬁ%ﬁiﬁﬁmwm;%’~ai 2 AR B2 AT R
TPE B LA RN A S FS xr%opj W B ST R T -
AR 4 o LR SR o - WA BTN AR
#f*f T o A d AR o AT R R A BT R R AR

s I SRR BT SR o TP A RS R U (Frhen

Wolep SERAT o A A E G HF BRI A s Sl KA T o

REE RS R

FLENE - MERE N FUS LA P B s g B
2B AR LR St 0 @ e WAL d B 0 R R R
oo A RRE AL NEARHFLGFAST LF P o dpF o 1 iR
FEH ISV R TR P T PR S FEFA o

é@28?%’%Eﬁi&é%ﬂ%ﬁﬁﬁ—%a&;mmmwmﬁgﬁ
2R 2 RS BRSO RART ORI ERBE S Fhea 22 iea g
¢1a§@ﬁ@taog%§m¢&T

Dedicated Machine Constraint:

G

No constraint:

% Wafer lots %

j . LR
Busy td‘ie ‘
— ) S L " >

| Machine X Machine Y Machine Z Machine A || Machine B || Machine C

Photolithography Stages Other Siageé -
Bl 2-8 &3 & Tip o "W E mg U oWl 7 LR [6]
1Aggpa ek 8 5 g ey =
P*ﬁb@ﬂ%%~%rwﬁﬂp@wﬁﬁﬁg%gf41,wﬁa@k@ﬁ
ER R Rl S & ISR TEcF B R MEIREU N S & ISR ST U
Mo 1iEp SO AN L A
2. 2LELTEH & S LA
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dEF R AR SREZEW IR AREIF A ERFELE L
W advAE R bWS7T 2 A - LaFh o st AP aflsn <
el BEHEFERFEH o E S ERT ﬁm”? = ATEEALSE 0 R AR SAA T
2AFE o HIRFEUASE v R 5 RIS ok BEA D -
d b N AR T O RAER PR IR D ASTA NS 2 &
LFoFRFLw RS 2 E R (T A HAFEF AT o B RS

S R TOEIL AL S U Fho S L AR S g iR A
i D ERHE AL EEAT 234
242 RS AL P2 éf’ééﬁn‘

d AR A B E g e s LA RS A AR AR

Toktay and Uzsoy [44) ¥ B 227 % a0 ~ N B 8 52401 a4
R RGeS AN AP A AR 2 w4 A RD] ) FORE R A L
Pt £ B AE(network flow problem) » ri 8 (732 5Tt 2 BB 1 Tv 2k A 0 A
feow @ 2 A4 DAL 2l oo Ik — (FE2 L AEFRIAFS LA RA
7T AR o

Chungand Huang [17]) za 5 @ seAae 7 K472 w1 v w Z8LH ~ »
Hianad o wlaaigtat 2R SRt R EELes LY
NP AR o kY R H AR 4 2 ) 7 4 feiw B 2 (capacity-oriented
loading allocation, COLA) » ik 45 f j7 L & it R R] > %5 Fl4 4722 £ 5 34 (73%
ARz o PGl s DEFLFIUBRRL RS f rfr o i
MipTEaurFie 12 F2, cCOLAFE 21 B A LAEE - HELTE2

CIRHPZ R R R T Y A G RIS B TS e A ez AR R AR

fRodm B PEEREE - PR Asda iR fIr hi RE S N NG A
AR AW L2 f AR - R oo

Akcalt et al. [3] 1 # ficst & S (T2 WAt ad A HpFa 2
B RE TAT Y o RPIRRAE TEHE I (test run frequency) ¥ S P [ (duration of
inspection)£? =& 4§ % 4% > i v (machine dedication policy)# 3 § % 7]+ - # ¢

o,

v

L8 4 TS - g A 5 4TS o dp % vE (dedicated assignment policy) » 7 T -
A TR METE - SEHEAAR A S e 5 ¥V - ReE G
5814 45 7% K % (flexible assignment policy) » 7= F#-iF £AL 5 2ER 4R 17 % » &
- HFF 07 AR S F 4 o
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ST A RS S W R AR T E B A S MALK B AR 2 T Y

;&

ERRIIEEFETN 28 T TR R TRy S R )
ST NN EE S VPR CY S
% =

M A
< [66) % & £ % 4 w48 52 15> i * Chung and Huangz. COLA % &
2 [17) » FE o2 WA FE  REfFEEFIHE 2 2450
£ & * Sule [42] 2. % g A& #dp /%2 (network-based assignment) - 12 1 8 #4271
#ésﬁi']ia Kol HEPORR 0 LA L QAR A SRR A e

Ferd I E AR R REW I Food A il A 7 R

21 HpRT O RFARRRE AL AN S ETRELLEAL N A
i A E R R RBIRARI R B IR R A A AT

wON[B3]4 4 K H I (TR & L BB WL AT AR T

B ER Y B2 MR AR Fo MBS IF A3 kR
#HXFEFEIEF o ERE(two boundary, TB) 7 A # > % B % R § iz (region
loading, RL)¥#: & § j= (total loading, TL)> & 37 =_% & § 4= + *Y(region bound, RB)
g h e F Y(total bound, TB) o B Pum G B f jm 5 © 41 % - K MR 5a &
Rbvdl § = K itk mz @,1;; HE ARG (N 2-12) g s sk
B QLS 5 2 A | 0 RV A &ﬁi(ﬁrﬁ R 2 kMt
Koo Bl % - R BAER 2 IR B 5 2)(502-13) - A 2 F LE(RB) &
WoEp Tospily- MR Y-k F&M@éﬁiﬁnb i (s42-14); 6
2. P E(LB) 5 8 5 T s fe s - BAER 2 A a0 fOTE K s anfl a4t
R ez 4v 33 (542- 15) -

ALl =Q,;, xP ;0 2-12
ZQ,Jm k+1-i)xP ;8 2-13
SLIjm:mePijxPij sV 2-14
:Zklcmx(k+1—i)x PxR, A 2-15

i=1
EREERE LS RFE AL R NE AT L~ £(542-16)
A A ARRF PP EIPEL RS RAARME-FTREAP LA

BImE o RIHEAE 2 E TR BY -

] SL;, —AL;,  SLI, —ALIl,
min( - , )

> (k+1-i)xP i

i=1

;v 2-16
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Foobo Sa i S o AR 0 G E AR Y 20k 2R MR IRAY
TS 5P R4 Ko f3fLittle’s Law R F R Al S8R c F P Al E M1
BB P AR S R BT S P S 12 1 E SRR

ot

IR eE A EEE S ARF P P Bo] AR 2 (least slack)E 48 1 i 4p ik 3
oo > A AT S 203 2 P 5 A A NE (FIFO) o 4ot 23] 18 0% &
A& e

2
%*[%]@ﬁ?"iﬂﬁéw’*“ mémiﬁﬁqufﬁ‘%%

abt,
k-1
TB:me{Z(k—i)XCT(M} L 2-17
i=1
TL= Z —1)xWIP; .y, ;1 2-18
RB=C, xCT,, 4 2-19
RL=WIP,, 4 2-20
min(Ti_TL,RB—RL) 02-21
Y- 3 g od 3% A[63)F A&kt - vk P &g < [65)
$#9 4 F ST gr(line balance)gl A4 dz Al T T g Fﬁ;?!ﬁ;té; B2 aflsg o @k
FAART 2 PHReod W EMERZFPFTFELALTE T 2 o

e ARSI ERBZMEEFE > TR RAASES I TR M
B AR R S B AR - Koo AR Pl H R R
VI RLALEE L (T2 H AR R E R F o 2R DA ARTF o EETH
ERYA AP ER 2 E L FHEAFIFO -

B [76] B F < [65] i1 2R 4 A FFEELITHIA- 2L 0T
wh2_ gl &@l%#ﬁﬁ ®LBAER 2 B (RSP EF)aF - R EPn
BT LA - B R EFTEEL 2R ZR A TERBLEIFEL A
HppERY o

B L AR A BEF Y AR R 2 AR G5 T
2 %R ﬂ%(arﬁ& SR B oY E L MR 2 TIE SR L FIEE FR A
T § o8 [65] 2 HRE R Z R FRIEE M%’ér%::&#rti i
5 i'iu.;‘éﬂ'liéc}_f% °

(18] A AR A B RS LU B L1 H | FPREL



S T o AN m 3R A G A3 P B # % (capacity allocation problem for

photolithography area, CAPPA)2_ & A i 14058 » i g R &2 2B A i 1% 3

T o X ALEHR ERCRLE] AT R FAPE R K 2 4 8L > -CAPPAR $E i 3 4
"% &R AZ (constraint satisfaction problem, CSP) » I 3%

x ém%lfif”"ﬁ_
2 3% F_E 0 L CSPR ¥ Y Rj2CAPPAR JLFF » 3 5 i B & 3k TP U4
R T WY A ECPSL RELGFE AP o F % % EF - CAPPAN A
FCPS» ¥ & ffrad » BN VERLIPFFNF- BF LF2 7o

SR bR B B e 2-5
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7 |
e , Sk 127 i o
| B
Toktay T A oo A omA A TR LT wTEh L AR
and | S BER il A ARE 3o BeF 51 i 4 TH] > fe
Uzsoy T B LA 1 P2 1232 S 2 e 1R
[44]) R Ap e o
Chung AR 4 2 f | e W STEH L K E | dp e AR A S | A SRR A T o
and v # feift 4 i# (COLA) BV OR A G RE B | 2 f Rk R [0 WﬁuﬁJmﬁL%—ﬁ’fﬂi
Tﬁ? o185 AR MR TR e 1 2 3F2 5
Akcalt FARR o RITRE TR Bl RBE R TR | SR RS T AU o a2
etal[3] Y o RBRPER DN AR | ARBET G EEDE . P
' o LB 4L KR PR 2 B r%mw%ﬁ4ﬁiﬂﬁﬁ
FoRLE B oL R SR I | FHEBEE . T E ad R
(AH#H_BRZ) * BF 9L AL TR AR ofE B LY @S P~ R2Z g NEEG AN
% S| FERERE o BB -~ C KM e MFELF SRR E LR R
[53] %R R Ry B2 f AR R B R F 4 A e 5 2
(FLSEH8 o ) B ] ARARI2 | R 2R
(2 v # ~)FIFO FE ST R4
4 ARTGEA R E P o FFIALFE L ITrh AR | A AT 2 BB X T F
(Line Balance) ek BAN LRI e THFLMERZ Y| AHMEET L AUSTKE o § KT
S y o HY R Ty | S PR B ARSI E R 2
[65] 1 iR R MAtk %5 > I IR Y

B R I AR g
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%2-6 flapdptind L E G 52 ¥ R ()

. o2 BAART L PR R e FEF R N2 BiE o Trrrgpdl LM
7 V| ed BB E AL MR iR e B4 ARYER 4K FEE NE A ART
(7o (T EiE &) g - R

+ COLA [17] A SVRAER L LD el fA Rt e R BAAAE e LI 4

o i kAR [42] | s 2 ABE A BB | ST SR AN G R
* < s «DUV scanner &2 DUV | - & F kR AN AR - Ko
[66] stepper2_ 5 5% F 2P e AR E N E KT LK (e A SR BTG B A G MR SR

Azt i ML LRI T | B TR A -
matEfg ok R T L At

o CAPPA 2 R B | § %% 2 ot SR AN Fp [ KAS m%l'ﬁiyﬂfﬁ’ e
v 3145 (MIP) o Bl 4 o T L] TR AT KRR o
["‘18] v | v | e #-CAPPA R AL 3 | & - 4 TS 2004

s R
(CSP)

o R EEBARDINS | ef AR AR WAT | e SRR 4 B | RBL A2 ARET PiE
=50, |, |*BBCTVU i LE GRS S UL | H FLBHERLA AR
[55] o 4T oL FRAABRET R | B LV RETRI RS

o VHTUHIHPI R LB | Hid AP L adEa S5 .

o R E RIS | e AR L R R R J;‘@l;fj_

ke | V|V |exims SR £ Tt FF At AP | B ENE o - A
e FE%I1H A B 47 o
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25, F#He %4 4772 (Data Envelopment Analysis, DEA)

THle 202 HEY pBlig 8 % (Pareto Optimality)@ 4 - #—- 2L K 8 =
(Decision Making Unit, DMU)z_ 2 3 ~» 82 g di4e i e & > A ZEIGIRE T TG ¥

R by flaApfradiE [62) d WEMe BAFZATHERIE BV AE S
iz o

Farrell [24) #% 4100 T25p3% 4 & S ) A5 Leh TIpR S ﬁ:a k3 i A:;Z B2
PEA » A% B LB HITTR D F B R 0 pook 4 g Slics i W
%, (deterministic non-parametric frontier) - "7z =1 |, E45 975 DMU 2 $ikek B 4p fe >
B E R AR TR SRS R ATFRA A S B 8- SRR T ek
FgrE 0 2 DEA A# -

CCR #£5% [14] % Charnes -~ Cooper 2 Rhodes = 4 >t 1978 # 3% o » #- Farrell z_ =
RS 5 ANGE o 2 M-DEA 2 & RG] #E S SRR - k=2 DMU
BEEABARMT LG SAR B AN 2 A U A S Fe (R
Paeng doRET s v mP o TR @ FR)EE N e (AR E O RET 5 L RA
2o ki) o Bofe & 418 232 (duality theory) 2o g * > @ BN ENF I LG 5
AL & hdp ik o B Fo 2 B B AR AR

B33 n B DMU(=1,...,n) > 5= DMU @ * m B4 »58(i=1,...,.m) > A4 s
ANBEr=1 .., u ~VAEAERrFANFELS I BHEA>FEL o L EELE
- 4&-| 7 & ¢ > Charnes & %L\ = non-Archimedean small number > &5 ¥

N

oy

P
&

P FREZ10MR10° o @ 5 kB DMU crfp ¥tk @ o v od T SNE A
2
Zuryrk
Max E, =1—— A 2.2
Zvixik
i=1
K‘:lﬁ,"l];\‘
DU Yy
=L <1 v 2-23
Zvixu
i=1
u >e>0 r=1--s ;v 2-24
vV, >¢2>0 Jd=21--m v 2-25

X; ¢ % ] DMU % i sE4 B
D% jB DMU % rag 2 I iE

o ° =+

" RREREAER R E AT AT R B A DERT R B L AIF -
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u % r A I8 2 48 fic(weights) 2 3k Fc(multipliers)

CU w1 B~ 38 2. 48 Bie(weights) 2 3k #(multipliers)

E, : % ki DMU 2 #p ¥k &

& -] T #(2417 A F 4K #c 5 non-Archimedean quantity)

CCR firsV e e e & 5=+ B DMU qma st e s AR AMes &
DMU v ZE R e lE(u ~ v Am)RERFEZEBA(THE >~ ANH 7 4778
F) o REPE AR R R K- AN TR 2 s F B4 FAgE 1o d 3t E B DMU 35
FWEE N P ARIEY o EA D n BARMEARGIE P Ty U E o o F
DEA = 2 #7{8 $len s DMU 225 7 3 4pt i > Tor i@ D end Ap e o

FTHRREEN Y RN AS S e o2 o FAEEW,V)EREE B ATH
TARPAR PR T o (U, aV )Va >0 ¢ G B id f2 o 5 fi#4-t B 4E > Charnes and Cooper
[13] % f&(u,v)i% 5% 2- 27 o d 30 F it R AP RE 0N 5 A B3t » 7 5 12 > i
e A AP o Ao Aran

2 A

Max h, =) u,Y, ;4 2-26
r=1

K"lﬁ;l];\
2 ViXy =1 ;¢ 2-27
duY, =D viX; <0, j=1..,n ;¢ 2-28
r=1 i=1
u >e>0 ,r=1--,s ;v 2-29
v, 2¢20 Jd=1---,m ;v 2-30

Foobo 2O BN 2 0 SRR e 2 BN B IS PR 3R
FrIERPELEEF IIERM L 2 L bl]ﬂ};‘v{ﬁlilﬁy:’ ] £ - AN PN Y
h 3@“17’7"\"%&7”’# ;,Eujz%ﬁor}

PP a AN A RE 2 P ESEERER > e N R pESHET S

k@ > Bankeretal. [8) 3 i CCR 58 B3t B 22 B3R FY - § K » B 105 b3 4o
o AR g LB A o R A p - BAETOEKE o B ERFARTFT R R
WA RBIR Y R4 A ALY Vo BT ARAIR P & SR gk > Tt
#Hoo CCRE R - L &- %4 g ARy ¥d 2 53) > 5 BCC #i-;* - BCC #i-
A2 CCRHEGZ AR AMPHENS T - Bu,8 g >R LFd 4 Sfc? il iF
Fp Bk o i & £ 3 DMU &2 2 Sl b VALELE G 3 e R BE(convex) e g 0 * 1y
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ENV R A EAF B REOF LM 0 47 7 2 DMU T #0x 5 i F] A fde
PF NIRRT cHWA AT LI HrEEE N e a A o Ee 2 R AR
4o #r7 [8])

BEXIFI nBEDMU mBHE»(@=1..m> >sBEAN(r=1..5) B % kB DMU +
¥ E > vd TR S

PR
zur Yic —Uo
Max g, ==— ;v 2-31
Zvixik
i=1
S VENE
2 U Yy
S—=1 2 2-32
2%,
i=1
u >e r=1--s ;v 2-33
V> e ji=1-,m ;1 2-34
U, is unstricted ;v2-35

P BOVRP RS RN s (T e L) Py (5 2-31) 0 2
MEFEERE AR P PR AR A RET i E DMU g d A R R o
Eﬁfﬁ—;‘ U ¥ 1840t A w4 AECEE T SLHCR o v X(increasing returns to scale, IRS) ~ F
AR (constant returns to scale, CRS) 7 2« 2L {i-3F v i’fu;‘ﬁ“‘(decreasing returns to scale,
DRS) -

Xm o “,ﬁ% 7 it CCR £ BCC 2 AA A58 > 2405 %ﬁi [43]) [62]) 12 272 po
a‘%#é 3 F S R 5N o 4ot 2 H05¢ (additive model) ~ 3k i $25¢ (multiplicative model)
fie ¥ »x & 05\ (allocation efficiency model) 2 % %g AL # 5% (slack-based model, SBM)
[45] £

T

24U, <OpF o )5 stidw i o
P F U, =0p - pl s B RLESERR
C U, >0 R R R R
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1.% = sz (cross efficiency)

Sexton et al. [41] #r#& 1 > * MR B E & F »cF2 DMU > H 7 = 2 £ v d s &
PEDMU #TE 2 B 4B E KT p e g L RO TEE FIRb X fLL B FRTE o
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Al EIE B0 GRS k2 o d F o Rm R o I A A f L2

LAGWFER UG P T L AR R LR a0l I EEELRE
Stepl.7] fi 0§ ¥ it 2 A Flr &% Bt BI(71 T AL %)
Step2.i& 17 % — FF£L2. MPS & 47

WeE - Sk P ¥ - BB MPS A4 13t
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Step3. & iv f 7 & i
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H
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B - FF AL - AR H ;u(decision making unit, DMU) - ;;\ N =TI Y
BFL RS el Bl Tl FVE AR E IR TRk
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EN L TR NEE SEY £ 2 LA LAY SE RUS T SRR LS S

% 3-1 Sorcdp ks Bt
BB .&g»s;::f;]% %
- F S A BEI ~ § ﬁiﬁi%&ii’ar’%%

F >3
bt mdc 4 A R 1 EFEFA 21 E Rk
FEAIEHENE Ao g irg AP P2 5 L
T A S R L R
2 4138 F 3 R R P R BERER S A SR B e
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TR e Bt n gk

cx A BRfEE - DMU $tp L& fle @

(U Vi) e HRARHZRAP»TE FAREEEZHEEX T 2% - DUM #
Pyt p o Il A B E R 0 7T RCRARESC TR R R R

P ¥4 fE B R G R L2 B 558 5 AR(assurance region restriction) i 3¢ &2

OW(ordering weight restriction)#-3¢ > & # & 5 CCR #i-3% ¥ #f4c e B2 *L4]3% § & F

1 14@&1@“7\‘3%%@“’1#(;&3 57~ 5% 3- 58) > & F Rl L S rcdp 2 4o E 4
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(1 RED L (TR R RSB )

From To| &% % (TF) + & % (Photo) | 4&%] % (Etch) B3R (Test)
A (TF) - 0.25 0.55 0.8
% % % (Photo) 0.75 - 0.3 0.55
%] % (Etch) 0.45 0.7 - 0.25
P32 % (Test) 0.2 0.45 0.75 -
2. 1 {ExLF
Ao g2 4 F kxg 23 A7 k21 (Frh(W0L-W23) > % 5 B 7|1 (Fxk 5 @ 3g

FPLiTE G WO7 5 kRl Tk o

%ﬁlﬁ%iiﬁﬁ%@WﬁﬁmﬂBHﬁiﬁg%@@%@@Mﬂ@&%&&ﬁ%
U3k 0 A L IOTE % B IR (MTBPM) 2 L 55935 g Y (MTTPM) % © ¥ #ic » 2 A 7
ﬁ’;%lwﬁiéﬁﬁﬁﬁ@ﬁﬁﬂsi’élm*ﬁﬁﬁ%%’?ﬁ%iW%Bﬁ°
3. A FARTA

r22 2R AL ZAAB-C2RAS LARALABER(F S0 - 48
B G § R R A L - A R 7]; BiEw] s H P Hpa E 55 5% o e
- AFZHEE IR Bl oq rﬁlﬁﬁﬁ?fﬂtal Fxp 12 v 1 IR o
TR A AL 3 & A6 HrE
4.12. 2 & PARRP|BERX
1. R e R 2 R

Y Z RPN R G RBPIEH S - & o
2. PLEp

F POk aﬁ%ﬁéé_ﬂ:’ AFPPFRET2L 2L & FHE W 58 (CONWIP)

ERCAEES L
3. A&FAF
2 A i A R FRAES 2 AR PR i S
TERE I HILF YL Lo
4. 7 RIgp

BRPHFANZHASEEV BT 5w HRGIFRMZ P 2P
B

‘7 * '—97\,;}1\—/\%’&:—3] '{ng'l‘j':l,;}‘a y 7T

iiﬂ

1740

TN

B 28
é&Aé@%ﬂ%%é&Bé&%ﬂ%pé&Cé@im%
'J_.

6. & A& 52 HRlv Gl RS
B % 100% > @ — 4%

S SN AR B LT I A &2 4R 5] 5 (0.05:0.95) - FaF
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(E = : lots) A;i B B2 % | CA % £t
- SN a3 35 35 0 70
" % el 33 33 17 83
- A E s
# | 628 628 331 1587
KR 696 696 348 1740
1. L AR iﬁiﬁi#ﬂﬁ%*ﬁi
SEITFR A ERRREFRE L TR WERLELA 2 F e A A ST

&%’ﬁﬁébﬂﬁﬁ%ﬁ WoriEFEh1 s AL BEE T 2 WRARER
Fodrd 4- 3 (B P WARRK N B > AT L2 HAEALR) AASS O
i R e iR 5 s #2 (Low Temperature Poly-Silicon, LTPS) @ 4% > B & & 5 8 if & &3 4
MF i &L E 4 (Complementary Metal-Oxide Semiconductor, CMOS)#l 42 » m C & &
5 6 & & PMOS %47 -

hi¢3£%ﬂﬁéﬁ R s B AR R R

[ & A B C
1 3Y) | 4Y) | 3Y)
2 1 1 1
3 3Y) | 4Y) | 3(Y)
4 2 2 2
5 1 3 2
6 1 1 1
7 2 2 i
8 2 1 i
9 1 - i

o (Y) AT R S A

@ard Bz F RARRI(F 4- 28 AR (F 4-3) 16 > #- 2 B A S0 & AR 0
ié%&&ﬁﬁ%To
o A-4 2R E R AR TE A AR sk
¥ o - lot B % & (H) ~ % m(N)
B & iR1(T) 2446 B (NT) & iRI(T) &3
] 42 201 A B C A B C A B C
1 140 | 105 0 | 2512|1884 | 662 | 132 | 99 34 | 5568
2 105 | 70 0 | 1884 | 1256 | 662 | 99 66 34 | 4176
3 70 35 0 | 1256 | 628 | 662 | 66 33 34 | 2784
4 0 70 0 0 |[1256| 0 0 66 0 | 1392
&3t 315 | 280 0 | 5652 | 5024 | 1986 | 297 | 264 | 102 | 13920
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Bytkeg XA SR ELA T 5 H (high level) o - &35 F S5k 5 N (normal
level) » 4 ifl & & S 55 T (test)  #ta iRl & 5 A 55 NT (non test) - e A & 55 % %
PRtz NEES AH-T o B F S adE o

L orE o wARRA R 4 T
ZABREERFRELTHWONZ 8 5 rlmateid A LS BEX - -3
POES SR AR S - Rom BRI (P2 M SdKkE - 5
WHElzPolsr o PBE2 2B 08K ‘odiﬂﬁﬁﬁﬁ,?aﬁrl
EE:
*

E=t

T

Iy
)\
a\l;

ETIRS

1\\

lﬂ

VRS

T

B AR 2 e o PIREES S LB AR B0 Tt A TR 37
TASE 2 WA S KT P A ER S AR i&aﬁﬁoﬁﬁéﬂﬁ
A E Ar & 4-5 4 o

Z4-5 FRFREI TS o8 L F AR HEE

—

2 5y Cap 1| Cap 2 | Cap 3 | Cap 4
W07 1 1 1 1 1
W07 2 1 1 1 1

—— WO07_Group_1
WO07_3 1 1 1 1
W07 _4 1 1 1 1
WO07_5 1 1 1 0
W07 _6 | WO7_Group_2 1 1 1 0
WO07_7 1 1 1 0
1B & gt glap it i
O &y ’ri‘iﬁ_iﬁﬁf’é At

4.13. KRR R

AR 3 %38 Tecnomatix = & #74F E 2. eM-Plant #c48 » BN X & 4 frz JAR TR
HE- I A ARB SR EL L AR REFR(Z B ) HiEi7 84 2 5 Warm
up > £ W B 84 X e TR S 168 X 0 ik #c: 15 o
42. X o|Hp

Cd 4182 A SR T RIS ORE SRR A T334 4 A mu B34
ﬁié%ﬁﬂiﬁww%ﬁjirﬁw@’u%ﬂw@v A R E AT AT
421 AN L FIEGHE2 R FER
Stepl.iz B F %7 * % 5 #c
ABF R FREL T2 S RRAARRIL LA A S S BE T EEN 3-13
1P EWFELFET N Sl

Iy

L
e

T
Tt -l E
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#4-6 % EFREL TrE2 I LS R A
3 - ke
(WO?_Group 1) (W07_Group 2)
1o 8K 4 3 ¢

= 3 j—3.692

4
o 1[ 1. 5+24 3+163

II
Mw

( 3 j 2.769
= 15+24 3+163
Step2.:t 5 5 K F R IFeh2 FHT* A 0
#-Stepl. iz Bz F v * % p‘ﬁti{:%?#&% | e B ari% 1 (Teh2 F * & R e
dcap = (3.692 + 2.769) x 28x 24 x 60 = 260507.52 (4 )
Step3.3t B § K FR KL (T LY &y

3

AN PSR Frhen® BB BRI PR TV @R P F a0
Horg At A c BP0 d 2 4-2F AR 2Z AP md R A-LIHE A-6F
o AR EH2ZARASTREL TP IFERPR P THRPIET THRPIZR A
SRR GE L TR A AR TR R E R A S22 FERER AN P EApA o TR
FRELFRZ F R B IRERF > T Faii Tk T A A G o

acap = (35+33+628) x (15+18+15+15+18+18+15+15+18)

+(35+33+628) x (18+18.37 +18+16.5+17.23+18.37 +16.5+18.37)
+(17+331)x(15+20+15+15+15+20)
=235484.6(57)

Stepd.m & F R F Rk Tk A 1% 3
2354846

260507.52
Step5.§ k£ F k1 (Trb2 I A & A BN

PR R R e T AP 1 T AR E AR AN 2R

F3-53 5% 311 B UGN o R (PR T AR F LB B
v p o

=0.9039

ARG TR 2 B B S ¢ & AJ2 B(CPU) Intel Pentium® D 3.00GHz » “g 4% 5 B~
=B (RAM) 1.00GB » 1% % %L 5 Window XP - 12}t 5 #4 7 iLOG OPL Stdio 3.5.1 i&
B R RA|EEEENL 4T 4490
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% 4-TILOG #c #1558 22 S T (B3 4 i A~ fefics')

B i# f%(Optimal Solution) : 0.0001
R P Kk ¥ 3 S Fefz
(No. of constraints) (No. of variables) (Solving Time)
51 100 0.00 #;
F04-8 WEAN f AR 2 MR B AR 2 AR
H =:lot AH-T | BH-T | CH-T | AN-NT | BN-NT [ CN-NT | AN-T | BN-T [ CN-T | Total
1 140 105 2512 1591 201 132 34 4715
S 2 70 1256 66 1392
3 33 33
4 70 1256 66 1392
1 293 461 99 853
Group? 2 105 1884 662 99 34 2784
3 70 35 1256 628 66 34 2089
4
Total 315 280 0 5652 | 5024 | 1986 297 264 102 13920
249 PBHEANfFAML EPFEHR L PR IO{ F LR
Group_1 Group_2
U, 0.0000 0.0001
u, 0.0000 0.0000

Bt 2 Mk G4k » el AW E LR sli(R 4- 8) &7 RIFRIZTF
R slic(% 4-4)4p 3 $HR > T iRt iLog fIER 2 RN SR 0 H AR sl ¥
hAF AR o do BN-NT »SlAp24e 1 24835 12 4 & & lic s 16501 0483522 4 4
R adich 293 5 ke ik % 1884 o

d - HBER R FRED Pk T) FL 09039 0 BT IS F AN A fedic
Foer R 2 feiE (& 4 9)#5*% » - 1% 40,9039 0 3= I * % 5 0.9040 ¢ @
Wr- - BT KL R @A T@ 00001 B A BSEE N L FARES
(% 4-8)i% % Step6 .iéig:J/\ oo
Step6.1# - A e st

mfg Step5 WHE2 LRSS QAT N 50 3-12 358 3-21 2 )50 > RkiE
B E IR FARE) T AN PRARI P 2T c HARL B FAo R
4-10 % % 4-12 #57 o

2
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% 4-10iLOG #c 3 2 %

21l =2

PR

V(s 5 A A R HER)

# i# f%(Optimal Solution) : 0.0003

PR3t [FEF S Rofiz pE A
(No. of constraints) (No. of variables) (Solving Time)
520 1091 0.06 #;

204-11 A4l 581 (vsh T30

rZ3

Group_1 lu[m1] =-0.0037

u[m2] = -0.0027

u[m3] = -0.0037

u[m4] = 0.0102

Group_2 | u[m5] = 0.0039

u[m6] = 0.0001

u[m7] =- 0.0038

d % 4- 11 Fac i 4 o) 5 zb%%?%%lf%ilhifaﬂ}lj % 0.9039 > # ¢ u%}%r 4
ZoA* F LR E LG 00102 e 2o XL BT EaAE 01 &7 a:Lq_rH‘éﬁ
Nb/’vﬁc“fs—ik’i‘z‘xgrr' B*Q";ﬁg@lﬁiﬁﬁngI”\ﬁ“ pﬁk‘rw’t&ﬁ‘f 7?5511
i 100% -

2 A4-12 B AN f AR SR E A sB-lEBRR)
Groupl Group2
Faw | Bl | A5 &3
Wel | B2 | B3 | Bod | Bod | BL6 | BT
A 140-1 105-2 70-3 315
T 105-1
H B 70-2 35-3 280
70-4
. 140 245 105 105 595
A 622-1 1890-1 1884-2 | 1256-3 | 5652
509-1 | 73-1
NT B | 10091 | oy | 1omea 628-3 | 293-1 5024
461-1 662-2
C 201-1 556-3 1063 | 1986
N &2t 1631 1765 1530 1890 1645 2177 2024 12662
A 132-1 66-3 99-2 297
T B 33-3 66-2 66-4 99-1 264
34-2
C 34-1 349 102
£+ 67 198 66 0 233 0 99 663
2t 1838 1963 1841 1890 1983 2177 2228 13920
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% 4-122 e 475 - A 52 @ﬂ%%ﬁﬁAQﬁ%r\%&ﬁﬂ%ANNT@ﬂ
RRLIMFAAZ RSl A8 RIS 14l 622 K224 5 4401 1890 & - 4rd
Beis BT RIRI2ZTE 2 AR (R 4-4)2512 K 4p & -

Step7. 2 ¥ 5~ 2. 7|iE 5
i g AR5 L4128 0 ukkEg X &-%ﬁiE'J(H-T) N e SN
BIN-NT) 2 2 - S E 5 BI(N-T)EZ4e™ > TR 238 3-22 5 2827 F X
BERRIEE T 2 TIREF o (Wt B EARME S 3HT L) -
ZZPNL‘;“C',rkm
1n_j d S 105+70+70
aar ; = =
' T 28x24x60

% 4-13 F AR A D L4852 K sdk(H-T)
SRRt [(Bo1|$Bs2(Ho3 (B Ba5(Ho6(BaT| 83

=0.0061 (/4")

e
1 140 0 105 0 0 0 0 245
2 0 0 70 0 105 0 0 175
3 0 0 0 0 0 0 105 105
4 0 0 70 0 0 0 0 70
B 140 0 245 0 105 0 105 595
F|d F 0.0035 0 0.0061 0 0.0026 0 0.0026 | 0.0148

% 4-14 iR A a 46 2 & B di(N-NT)
WAzt (Bol| B2 Bo3 | Bod| Wb Bob6|BcT| 35

1 1631 | 509 274 | 1890 | 461 293 0 5058
2 0 1256 0 0 0 1884 | 662 | 3802
3 0 0 0 0 1184 0 1362 | 2546
4 0 0 1256 0 0 0 0 1256

B 1631 | 1765 | 1530 | 1890 | 1645 | 2177 | 2024 | 12662
Pl F 0.0405 | 0.0438 | 0.0379 | 0.0469 | 0.0408 | 0.0540 | 0.0502 | 0.3141

% 4-15 &l A e &8 5 2 K mdie(N-T)
WA (o152 B3 (B4 |5 B56(B5T7] &3

1 34 132 0 0 99 0 0 265
2 0 66 0 0 34 0 99 199
3 33 0 0 0 100 0 133
4 0 0 66 0 0 0 66
B 67 198 66 0 233 0 99 663
IEF 0.0017 | 0.0049 | 0.0016 0 0.0058 0 0.0025 | 0.0165

Step8. & % 5 2 T IOPRjRpE R
PR S AN AP N SR (R 4-12) 0 115N 3- 233 A L2 THRBER 0 2

L b d 4- 16(2 At E B A 5 1 5 6]) o
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2220 PN

joprior

pri,r
j.d11 X Pjg

st, =

ZZZZ PNLS%

joprior

~ 140x18+622x18+1009x18.37 +33x17.23+34x 20

=18.2263(57)
1838
# 4-16 248 52 TIDRAAPER(H = A 48)
Beol | B2 | BS3 | PBod | o5 | Bob | BT
T 3apRispr | 18.2263 | 17.0858 | 18.1971 18 17.0369 | 15.4536 | 15.0350

422. 2AXPRRFGH2

:m421€£%
J—ﬁ_‘ﬁjﬂ}‘% ) 1E f'r 4

4221 5B §AFFSF 2
e 3.3.2.1.

EGERER o

| gR
Stepl. i

HAER
aéxl%ﬁgiﬁﬁﬁ%&g@»ﬁp,j

F&Fm'p—;: v Hip A7 4o T
i f@iﬁ‘|p;

SEE I A YR

Teb2 Rz
BRI 5 2 TR

YA

LR WEE RS F S SN 324 BN 32520 8
% PRARPER E(BST, ) & L 390RIH o, o

% PR 3.3.1.2.1 & 2

Tehz ZiEpFm g 2LAgEEa (Tab 2

DRk TN L
PR EAE LG )

mttr, , mttpm, ,
E(BST,,) =st,, x| 1+ ’
’ ’ mtbf,, + mttr,, mtbpm,, +mttpm, ,
=182263x(1+ 5 [ 3 Jz=196709(ﬁ§§)
24+1.5 3+163
o=t 1 _o0508(lot/4 )
"~ E(BST,) 19.6709
F04-17 RET (P A4S L2 T RS
#el ®e2 #e3 B4 #eo5 #o6 Bo7
E(BST,,) | 19.6278 | 18.3996| 19.5964 | 19.3841| 18.3469 | 16.6419 | 16.1912
Hem 0.0508 0.0543 0.0510 0.0516 0.0545 0.0601 0.0618
Step2.7s & % 5 & S 3T ALFE I 5 2 P 3
%%%“ﬁﬁﬁﬁwiap% feilk THEE -2 AR BT 25

5o

134 3-26% £ 4-13 31 % 4-152 gty; L
?;@ﬁuwal—&i&mgw

& B e

nar = > aar}" =0.0405+0.0017 = 0.0422
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24-18 P R EBmA LB L2 FlEF

im ol | o2 | o3 | a4 | o5 | o6 | o7
H 0.0035 0.0000 0.0061 0.0000 0.0026 0.0000 0.0026
N 0.0422 0.0487 0.0395 0.0469 0.0466 0.0540 0.0527

Step3.iz £ £ % g SN s 2 B iE R

A uld Stepl.#r Step2.tE Rk (Frhp 2 52 THIRFEE B A % BT
__’Eljfiﬂ19s%??h;ﬁ|f’t!":”_ﬂ;nfﬁ"\9ll'\‘327."}3 328/\ )‘LBF;EJD—T lf,épxﬁb‘gr,
AR ERAETL FARESGHIW H BRI P EEFTW 5 8R0S

Fdrd 4-19 %77 c FFEEANY S 12 FE %1 HH % b)) e
Wlll = 1-—1 1 +i = 1 + 1 =38.5325
" ABI B g, 0.0568x1x0.9313 0.0509
Wl1q =W111 —i =38.5325- ! =18.8861
' Ty 0.0509

()" 0.0509°

= = =0.0568
A A, 00457

1 3
> nar,
o g o1p, —1-i1 1 00085 5493
| | or 0.0509

2
A, =Y nar;, =0.0035+0.0422 = 0.0457

i'=1

%\4197‘}]%:'3; 5‘}3""4&4‘E‘4F’|‘L§§;«\ﬁ «-.Jf% L I/I’;EFH?F'& .Lﬂi-?%ﬂ"ﬁ ilfﬂme

Bol | $Bo2 | B3 | Bod | BeS5 | Bob6 | BT
Wklym 38.5325 34.8867 39.4851 37.0065 35.7377 31.5973 31.3254
Wklﬂ1 18.8861 16.4871 19.8887 17.6224 17.3907 14.9554 15.1342
sz,m 190.5449 | 177.0199 | 184.1677 | 213.2829 | 188.4982 | 164.2206 | 154.7487
leg 170.9171 | 158.6203 | 164.5714 | 193.8988 | 170.1513 | 147.5788 | 138.5576

PEAYTE I iTrh2 B PR

Stepl.fe & % — 1 ¥ % 2 FlE
WEOAR L FARENER(£24-12) FAdst? FRUBRREARIFITEH S 2
B o B(PNLYY ) o M-8 & sliert » 58 3-430 7 B O E - & 2 AR A L S S

ﬁl%&&%%’%AMM'¢@ﬁ%%lﬂgﬁﬁygli%&&”wé
622/1631=0.3814 o I H-l % FFIL4oT o

77



{w.

#4-20 3 # AR RI(H-T) 2 & 5 & A DD AF S 541 2 K it b
Aen | WAARR [ Wo 1| Bo2 | B3 Bod | Bob o6 BET
1 1 0 0 0 0 0 0
A 2 0 0 0 0 1 0 0
3 0 0 0 0 0 0 [0.6667
1 0 0 [o04286| o0 0 0 0
B 2 0 0 [02857] 0 0 0 0
3 0 0 0 0 0 0 ]0.3333
4 0 0 [02857] 0 0 0 0
. 1 1 1 1
%421 - B F AR INNT) & A5 & B2 LT 5 41 2§ sl bl
Ash QAR (Bl B2 B3| Bed | Bed5 | Beb | BT
1 03814 | 0 0 1 0 0 0
A 2 0 0 0 0 0 |08654] 0
3 0 0 0 0 0 0 |0.6206
1 0.6186 | 0.2884 | 0.0477 | 0 0 [01346] o0
B 2 0 [o7116] 0 0 0 0 0
3 0 0 0 0 [03818] 0 0
4 0 0 [08209]| 0 0 0 0
1 0 0 [01314] 0 [02802[ 0 0
C 2 0 0 0 0 0 0 [0.3271
3 0 0 0 0 [03380 | 0 |0.0524
£ 1 1 1 0 1 1 1
£ 04-22 - % s Rl (IN-T) R A S & R AT L Fq i 5 4 1 2 it b
Aghl | WARE  Bol | Be 2 PBo3 B4 P55 BL6| BT
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Step6.:* & RAIFR P o HIFD TR JRIEZ T H(Y, ) TE TIHEEE 2 TR
AR R JRIEZ T (R
4 4-51 EAFH A 4 1 (T B L PRIFZ

1 %% R, Y,
EE | 3828 12300
3k w 0 16128
8% % 0 16128
BI:EE | 9048 7080

Step7.3- B #F 8 30 2 1 v/ 2 TIOPRFES o WL HIF B 30 L 1 (TR ¥ 4R E JRIFZ e
LRI E R PR o defENER 2 PRIES G 12300+ (28%24%60)=0.3051(=k /4 ) ¢

# 4-52 HOE B L 1 (T 2 T IOPRA

;E’:@E:?F '-ag S T | A 2‘1 T ‘)E‘J ;‘rL‘ T

PRF% 5 | 0.3051 0.4 0.4 0.1756

Step8.ix 35 MIM/L % % s % 4% [28)0 R 5 & %1 2205 - 1 (0% £ i3 g #1 3

PERF o U B ERI E AR RZEFFFLL > 2% 250 eT
™) =— e 03051 —2.7847 (&)
A'(, —A")  0.3718x(0.3051—0.0104)
2
p - 03051 —0.3718
(0.0104 +0.2399)
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% 4-53 A EBI 2N L1 TR EGRHERF

W% | 2.7847 | 155125
¥ k% | 22403 | 16.3646
2% F 2.2404 | 16.3646
Blzm% | 4.0387 | 12.9501

Step9.3+ & @R R - £ A 50 0 WARh AT i+l fWaph g Ha ivekirha (TR A
BRI ZHFIFE HSBERT L BIED 7 BT E‘*F’J%J A 10T 2
AT g Bi: F 2 ERHEIEE HEEPTLZ 0 - NFREEEAS
blo % 25 WL 2 % 3HBWOT 741 pF> Zd FWRIEIF HFH @
PaEpF R 5 15%0.25=3.75(~ )

% 4-54 L1 (TR TG BUEMRT A

From To| %% | % £W® | 2%F | PER
P - 3.75 8.25 12
F X% 11.25 3 4.5 8.25
A %] % 6.75 10.5 - 3.75
i 3 6.75 11.25 -

Stepl0.4r S AP E LGP F > T A E BRI E30E - P2 T HIFPEFT o F
WL 0 Rl R AE EHpEEL 0.

423 ¥FF1 e p TEEGELHEH R

% TOC BT &v 0 5 SLA )% 4130551 (vsp o A ) S8k p 33122 &R 5%
FEIFE TEE TR FASAE R A w2 ORI A 0 R TRk B
e SURTEDD. SN R R L
Steplsgfp 1 iTxk& p 2 N B r Eapri Wiz ittd A5 j2 & &

dEE N f A gafg;u?fr;brﬁg@;té; Bk 2 e sdic(4 4- 8) 0 FiE 5N 3-
Sl B i1 ivsb®x p AN L AR ol (- BB RAEAERARELL AZ

P 38

= n

s o))
Z NC L,i,k +C L,i,k XCLNll,'ll

21 _ Tk

2512 +0x2
mo;; = =

T - 28

= 89.7143(lot)
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B4

3 & % (H)

1 RI(T)

254 PI(NT)

i

#1(T)

e
Y

IR o

A

B

A

B

C

A

B

C

1

5

3.75

89.7143

67.2857

23.6429

4.7143

3.5357

1.2143]198.8571

3.75

2.5

67.2857

44.8571

23.6429

3.5357

2.3571

1.2143]149.1429

2.5

1.25

olo|lo|l0O

44.8571

22.4286

23.6429

2.3571

1.1786

1.2143] 99.4286

0

2.5

0

0

44.8571

0

0

2.3571

0 |49.7143

2
3
4

>

L 2L
v

11.2500

10.0000

0.0000

201.8571

179.4286

70.9286

10.6071

9.4286

3.6429(497.1429

Step2.#L5F 1 (Txk& p A 112 K st di( i B F poiF LK)
HiEN 3-52 M-t 2 ST K mlicho 0 T AL TR p R
bmo=>">">"> mo’" =5+3.75+2.5+...+1.2143+1.2143+1.2143 = 497.1429(lot)

Step3.¥35F 1 iTx% p &

j o opri

21
_ mo;;

r d

~89.7149

bnl,,

qJr 3

.

A &3

=22.4286

- A& vl K ad A3 0 FiE5 3 53 BAgFa vk

AR AR R B2 Kt LA (k2 &

% 4-56 - S E G PAS AHIFE L (T2 2 p & Dk

AR 1

B A7 2

# 2 3

WA 4

il
m

b1 2 é] S :'d

4

3

2

0

4R 4
A NAY

v R sdic(?)

2512

1884

1256

0

P
=

po4r 1 é] ,@»ﬁ'{

89.7149

67.2857

44.8571

& p A& d#c

22.4286

22.4286

22.4286

% 4-57 % A& 53%

gL fFrb2 A p A

B % %(H)

- X %(N)

% BI(T)

2246 BI(NT)

% BI(T)

e

A

B

C A

B

(X[

T

1.25

1.25

22.4286

22.4286

11.8214 | 1.1786

1.1786 1 0.6071
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424, } R UEGEZIREH R

d Little’s Law @LgLv &> ¢ kg - 2 Al &4t B RASA A
W PER R L o F]P > £ % Little’'s Formula s 5658 3-54~58 3-56 388 £ A &7 %
‘iiﬁ’»lﬁ li’—@lrr’é'ﬁ{g_ » 1T ,fi éﬁ;};;},i—g_‘%q,\;{;é , Kﬁb' ié’r_ﬁ:ﬁﬁfﬁﬁ&% %t o ;“"_,%
AR AT AT

i@f«ér‘%iéﬂiﬁfﬁ“\—%”%ﬁl*ﬁfifﬁﬁ wE EERELEE NS U E kR

% By 3% n T X
A&H |AAS BAS AZ& |BAXx |CA& |AAS BAS |CAR

Y
1

0.0521 | 0.0521 | 0.9345 | 0.9345 | 0.4926 | 0.0491 | 0.0491 | 0.0253

Step2. & & &-2_ & Sikeif a5k E
- Step2. A2 M A AR > WL LA bl al Sk o 1 E S
Wikl A5 A 5B
wiph? = 0.0521x18.2335 = 0.9497
# 4-59 ¢ A& 5k Mdoif n il Sl

= 44

SN BE & - L E &

Ll 1 P 24 3P 1 P Bt
A&H |AAKx | BAS | AAS BA&KS |CASX AAZ&KS | BAK |CAN

A 41| 0.9497 | 0.8846 | 44.2179 | 39.3302 | 15.9149 | 2.29 | 2.1371 | 0.8712 | 106.5956

Step3. )k sedoif Al &
Bt g A& TE AR AN ST EE(£4-59) BV EAARLE NP
% 1740 lots P& » % %udeif Al 58 E 5 106 lots -
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4.2.5. PP 2 174 2

AEE D AN EPAIIFFA T2 Ep AN B iF2Z Zp A NEE T
Tkt AR R A PP ERE d N RERAS ) FIR AR e RS A
B HFEE G R THOR R FEEASL AT A - KA K

A TRR3ILIGFTE I ZHAZEP AT EAFZPFAER L 2 A BT
2 & p A& D # L (AH-T BH-T :AN-NT :BN-NT :CN-NT :AN-T :BN-T :CN-T) =
(1.25:1.25:22.43:22.43:11.82:1.18 :1.18 :0.61) » PRyt - B3k + £ f #7F 4c 1 f 5l F
L A& && P e 1 4tk sdic b (11.25: 10: 201.87: 179.44: 70.92: 10.62: 9.44: 366) JEP D
WA BEZ A SN ITa s - i i AN-NT:E s > o Rz A2 - H 29T R 2
ted K o BI9TH A SR P A4e 1 K sl 5 (11.25: 10: 192.87: 179.44: 70.92: 10.62:
9.44:366) > ¥ E TP E B A BBz A SHFE %2 g 5 AN-NT » et sgde > 3+
R EAck 4- 60 0 4ok AT o PR 67 K18 0 TEAFHAL o FU AL E 0 67 B
B2y s = POR Tk o

A | Bmul | B | A&N | WA | Bmsl | B | 259
1 - i 2445 B A 18 - 4 2t 4 P A
2 - i 245 B A 19 - 4 2t 4 P B
3 - AR 2246 R A 20 - 4 P A
4 - AR 2245 B B 21 - 45 2L 45 P B
) - 4K 2445 B A 22 - 4 2t 4 P A
6 - i 245 B B 23 - 4 2t 4 P B
7 - iR 2245 P A 24 - i 2245 B A
8 - AR 2245 B B 25 - 45 2245 B B
9 - AR 24 P A 26 - 4 2t 4 P A
10 - R B B 27 - iR 2L 46 R B
11 - EL B A 28 - AR 24 R A
12 - L B B 29 - 4 2L 45 P B
13 - 4K 2445 B B 30 - A 2t 4 P C
14 - A P A 31 - 4R 2t 4 P B
15 - E B B 32 - 4R 4R A
16 - L B A 33 - 4 2L 45 B C
17 - 4K 2445 B B 34 - A 24 P B
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# 4-61 A &2 PORE A & (F)

g B Fonl | B 5 g F Foul | BEE | A&EY
35 T 2t 35 p| C 52 - 4 2h 4 R C
36 — A 2E 45 0P A 53 - A 2L 45 P A
37 — g 2t 44 P C 54 - R 224 R B
38 — i 2t p| B 55 - 4 24 B C
39 - AR 2245 B A 56 - A e P A
40 — i 2h 45 0p) C 57 - 4 Rl B
41 - 4g ZL 45 P B 58 - i 2L 45 R C
42 — A 2E45 R C 59 - AL 2 45 P A
43 - A 2245 B A 60 - A e P C
44 — S5 2t P B 61 - A 2L 45 0P| B
45 — i 245 ) C 62 - 4L Pl A
46 — i 2t p| A 63 - 4 ¥ P B
47 - 4R 2E45 P C 64 % % B A
48 — i 2h 45 0p) B 65 % ¥ B B
49 T3 2E 45 p| A 66 % ¥ P A
50 - K 2245 P A 67 B B B
51 - AR 2245 B B
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43, BEvRB L
431 BRE%HE

=

v

‘ziﬁ%}

AR B R TR

Ll‘ﬁ*o‘

B

Liﬁ,“g-'{'ﬁ"‘%’l‘?m*?7i)?r_iﬁpfgﬁ&'w—n'rgiqiﬁﬁ\g 'T
HRARITT L) & A R
432 2 ARG

413 aEFRM o

FHRBEIAGYFR G E 2 Bl 2 AR WERIR IAT > L A2 2 4

HPPERY B R M R o

AxG]8 AP 1740 lots > & Fvb bldek 4-620 A A A AYPERGE LS

Bk v et 4-63 YA R ERA DR fhek 4-64 -

% 4-62 LA F2 4 A
(¥ = : lots) AZ & B# & CA & &3
®E% | tE | 35(2%) | 35(2%) 0 70(4%)
o %ipl | 3302%) | 33(2%) | 17(1%) 83(5%)
- B F
Pl | 628(36%) | 628(36%) | 331(19%) | 1587(91%)
KX S 696(40%) | 696(40%) | 348(20%) | 1740(100%)
#4-63 LA N4 AGYPERGE EEEREEZ R
B % 5 (H) — i (N)
th RI(T) e B(T) 24k 2I(NT)
A B A B C A B C

= & @ (%~ )] 1094.0077 | 1019.0294 | 2838.9583 | 2611.1388 | 2066.3155 | 2797.9363 | 2555.1478 | 1938.6433

w8 E(pF)| 18.2335 16.9838 47.3160 43.5190 34.4386 46.6323 42.5858 32.3107

R

PR 18.0352 16.8925 47.8641 44,3316 34.1456 46.7664 43.4760 32.7534
28 (PF)

i & 0.1003 0.1177 0.2569 0.1877 0.2164 0.2317 0.2120 0.2553
e . . . . . . . .
i -0.1983 -0.0913 0.5481 0.8126 -0.293 0.1341 0.8902 0.4427
2 4 -1.09% | -0.54% 1.16% 1.87% | -0.85% | 0.29% 2.09% 1.37%

Bt ARG E B HREF R AASYE BA ST L - B4l ks & AN-T
¥7 BN-T #iht 49 £ 3.5325 /] p#(211.95 4 48) » AN-NT 22 BN-NT #5z @49 £ 3.2904 )

(197424 A 4) > B F 2t A A &5 LTPS #l42

fe » 1IERAYF
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AAGYEFETEG LR o




304-64 1A FRBA NS HEEA D2 LR

A & AT-H BT-H AT-N BT-N CT-N ANT-N BNT-N CNT-N Total

S I T S I T R I T S I T R I TR S TR SR I TR S R I RN S I VRN S e
=2 &2 E|la|a | X|la &2 X2 &2 | X2 &2 2|2 &2 X &2 & |X &2 |& |z &2 X
3 T T I T IO T RO I B I IO T T IO I O S T N U T I S T T RS T BT A
1 35| 35 |100] 35 | 35 |100| 33 | 33 |100| 33 | 33 /100 17 | 17 | 100 | 628 | 629 |100.2| 628 | 629 |100.2| 331 | 331 | 100 | 1740|1742 | 100.1
2 35| 35 |100] 35 | 35 |100] 33 | 33 |100| 33 | 33 |100| 17 | 16 |94.12| 628 | 628 | 100 | 628 | 628 | 100 | 331 | 331 | 100 | 1740|1739 | 99.94
3 35| 35 |100] 35 | 35 |100] 33 | 33 |100| 33 | 33 |100| 17 | 16 |94.12| 628 | 629 |100.2| 628 | 628 | 100 | 331 | 331 | 100 | 1740|1740 | 100
4 35| 35 |100] 35 | 35 |100] 33 | 33 |100| 33 | 33 /100 17 | 16 |94.12| 628 | 628 | 100 | 628 | 628 | 100 | 331 | 330 |99.70] 1740 | 1738 | 99.89
5 35| 35 |100] 35 | 35 |100] 33 | 33 |100| 33 | 33 | 100 | 17 [ 16 194:12| 628 | 624 |99.36| 628 | 626 |99.68| 331 | 328 |99.09] 1740 | 1730 | 99.43
6 35| 35 |100] 35 | 35 |100| 33 | 33 |100| 33 | 33 | 100 ) 17 [ 16 194121628 | 628 | 100 | 628 | 628 | 100 | 331 | 330 |99.70] 1740 | 1738 | 99.89
7 35|35 |100] 35 | 35 |100] 33 | 33 |100| 33 | 33 | 100 17.[ 16 194.12|-628 | 628 | 100 | 628 | 628 | 100 | 331 | 331 | 100 | 1740|1739 | 99.94
8 35| 35 |100] 35 | 35 |100] 33 | 33 |100| 33 | 33 | 100 | 1716 |94.12| 628 | 627 |99.84| 628 | 628 | 100 | 331 | 331 | 100 | 1740|1738 | 99.89
9 35| 35 |100] 35 | 35 |100| 33 | 33 |100| 33 | 33 /100 17 | 16 |94.12| 628 | 627 |99.84| 628 | 627 |99.84| 331 | 330 |99.70] 1740 | 1736 | 99.77
10| 35 | 35 100 35 | 35 |100| 33 | 33 |100| 33 | 33 |100| 17 | 17 | 100 | 628 | 627 [99.84| 628 | 628 | 100 | 331 | 331 | 100 | 1740| 1739 | 99.94
11 | 35| 35 |100] 35 | 35 |[100] 33 | 33 |100] 33 | 33 |100| 17 | 16 |94.12| 628 | 627 |99.84| 628 | 628 | 100 | 331 | 330 [99.70| 1740 | 1737 | 99.83
12 1 35 | 35 |[100] 35 | 35 |100| 33 | 33 |100]| 33 | 33 |100| 17 | 16 |94.12| 628 | 628 | 100 | 628 | 627 |99.84| 331 | 331 | 100 | 1740| 1738 | 99.89
13 ] 35| 35 100 35 | 35 |100| 33 | 33 |100]| 33 | 33 |100| 17 | 16 |94.12| 628 | 628 | 100 | 628 | 628 | 100 | 331 | 331 | 100 | 1740| 1739 | 99.94
14 1 35 | 35 |[100| 35 | 35 |100| 33 | 33 |100| 33 | 33 |100| 17 | 16 |94.12| 628 | 628 | 100 | 628 | 628 | 100 | 331 | 331 | 100 | 1740| 1739 | 99.94
15 ] 35| 35 [100] 35 | 35 [100| 33 | 33 |100] 33 | 33 |100| 17 | 16 |94.12| 628 | 628 | 100 | 628 | 628 | 100 | 331 | 330 |99.70] 1740 | 1738 | 99.89
T 5 35 | 100 35 | 100 33 | 100 33 | 100 16.13/94.90 627.6(99.94 627.7/99.97 330.5/99.84 1,738 99.89

98




)’g DE "éb w )I'E'f}]é ﬂ" o

¥ ek

BAERL AR S S B A S

4ok 4-64 oo FE -t I

SRS = 3 SR e S IR Ly =y

s
P’

BT RASES 2RSS LT 2K

(¥ = : lots) Az & B2 & Ca &
BEs | R | 17(1%) | 34(2%) 0 51(3%)
o el | 16(1%) | 33(2%) | 33(2%) | 82(5%)
- HRF &
2i4kip| | 315(18%) | 629(36%) | 663(38%) | 1607(92%)
KR 3 348(20%) | 696(40%) | 696(40%) | 1740(100%)
#4-66 2 k-2 ARG EOEEREL R
3 % 5 (H) )
t& iRI(T) t& iRI(T) 2246 RI(NT)
A B A B C A B C
s 8 B (4)] 1112.4258 | 1064.2608 | 2250.0804 | 1633.6488 | 1623.0024 | 1600.9584 | 1614.0523 | 1512.3036
% & ()| 18.5404 17.7377 37.5013 27.2275 27.0500 26.6826 26.9009 25.2051
ik s 18.6554 17.9204 36.8901 26.6557 26.5496 26.3438 26.3844 24.7690
2 1o () : : : : . : : :
EEEE A
g 0.6232 0.9845 0.9589 0.3447 0.2132 0.3135 0.6435 0.7835
i B -0.1150 -0.1827 0.6113 0.5718 0.5004 0.3389 0.5165 0.4360
A -0.62% -1.03% 1.63% 2.10% 1.85% 1.27% 1.92% 1.73%
d P AP BORSR T R A RGN R 2 2 A R R

AL +3%0T 5 X BH o
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433 Rk iTzbfl* F LR L

ERGET IFREP WO FRE S G AR S FERIRE A E AT 0 £
4- 67 ¢ 7| HcE 4 bt’%ﬁ-”"zz‘i#ﬁ** Fxbph 2 SJI* F2 v R RER > £
B 1% - T AZAAREIFRAN L FARKESZ A B I 3508548
1

o

gg‘

% 4-67 RoEL ivshp p 4517 FRA I RSV b

W07 01 | W07 02 | W07.03 | WO07.04 | WO7.05 | W07 06 | WO7 07

#cF 3] | 90.0002% | 90.0012% | 90.0002% | 90.0141% | 90.0078% | 90.004% | 90.0001%

W% % | 90.0011% | 90.0831% | 89.9467% | 90.0731% | 90.0075% | 90.0016% | 89.9797%

S 0.00696 0.00561 0.00954 0.00675 0.00814 0.00444 0.00798

£ ® 0.0009% 0.0819% -0.0535% 0.0590% -0.0003% | -0.0024% | -0.0204%

44, B g A FEE/E 5 BRI f—r:ﬁﬁﬁ".&;—%

TR AFELIE B IHEHY A E i PR Eﬂ)ﬁ%%’ S AR SR ok N
2 AR blERH 2 % A & R4 34 & Atz OW(Ordering Weight
Restriction)#5" » #2445 »edg o0 RARRP A2 7 % DMU P »cig £ B fn

R LR A 2 B2 e

441 A FEEIR B Bl K

IR HFLI A FASPEFLL AR - im0 LTPS @42 - PMOS #l4z &
COMS fAzz A& T3 22 A K2 E2Z A K5 -

BT BT FEENT F2 AR LR BB Ko e BT
47 i
1. AEp

bidp4e 5 100% » fe o B % B

R RN RVRE &) gﬁ¢§,$2&&§§¢;um%
Bl b5 10% 0 F it G
F)F T ACERE 10%  E PR R B R B R B FEA SN R - KR aRREA

ETIRS
NS
>
b
\
-
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<
>
&
s
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&) #6645 mA T 7 % o

3 4-68 A Fw &L L5
K% A&t KA A gt
1 (0.1,0.1,0.8) 16 (0.7,0.1,0.2)
2 (0.1,0.8,0.1) 17 (0.1,0.7,0.2)
3 (0.8,0.1,0.1) 18 (0.1,0.2,0.7)
4 (0.3,0.1,0.6) 19 (0.7,0.2,0.1)
5 (0.1,0.3,0.6) 20 (0.2,0.1,0.7)
6 (0.3,0.6,0.1) 21 (0.2,0.7,0.1)
7 (0.1,0.6,0.3) 22 (0.3,0.3,0.4)
8 (0.6,0.3,0.1) 23 (0.3,0.4,0.3)
9 (0.6,0.1,0.3) 24 (0.4,0.3,0.3)
10 (0.5,0.1,0.4) 25 (0.5,0.3,0.2)
11 (0.4,0.5,0.1) 26 (0.3,0.5,0.2)
12 (0.5,0.4,0.1) 27 (0.2,0.3,0.5)
13 (0.4,0.1,0.5) 28 (0.2,0.5,0.3)
14 (0.1,0.5,0.4) 29 (0.3,0.2,0.5)
15 (0.1,0.4,0.5) 30 (0.5,0.2,0.3)
# 4-69 A &l bR T
F Bl IR e RV BYRR T
BER |- KER] &P 2L 44 0P
1 0.00 0.00 1.00
0.95 0.05 0.05 0.95
0.9 0.10 0.10 0.90
0.85 0.15
0.8 0.20
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QM AN FHE S
FWAFIF TR ANTE > $RUF 046645 2 R B- FEERAG AP
K2 T OAN L FEREE - RARE D RIIFH L Tk T3 I F F 0
00%£0.5% » &4 11 FItk + F14 204 (£ C-1) -
R ARG ARSI AT o2 FE o G TN ER I F LR P
o RAE S WA F T B PR ST Az R T Ir Fa2062 2 K
Fd b A EEHELS > 4R35 e F(H04 4-70) -

£4-70 A 5w L% B 5

DMU |(AN-T,AN-NT,AH-T,BN-T,BN-NT,BH-T,CN-T,CN-NT,CH-T)
1 (0.01,0.19,0,0.03,0.57,0,0.0095,0.1805,0.01)
2 (0.01,0.19,0,0.03,0.57,0,0.009,0.171,0.02)
3 (0.01,0.19,0,0.03,0.57,0,0.0085,0.1615,0.03)
4 (0.01,0.19,0,0.0285,0.5415,0.03,0.01,0.19,0)
5 (0.0095,0.1805,0.01,0.03,0.57,0,0.01,0.19,0)
6 (0.0095,0.1805,0.01,0.03,0.57,0,0.0095,0.1805,0.01)
7 (0.0095,0.1805,0.01,0.03,0.57,0,0.009,0.171,0.02)
8 (0.009,0.171,0.02,0:03,0.57,0,0.01,0.19,0)
9 (0.009,0.171,0.02,0.03,0.57,0,0.0095,0.1805,0.01)
10 (0.0085,0.1615,0.03,0.03,0.57,0,0.01,0.19,0)
11 (0.015,0.285,0,0.02,0.38,0,0.01425,0.27075,0.015)
12 (0.015,0.285,0,0.02,0.38,0,0.0135,0.2565,0.03)
13 (0.015,0.285,0,0.019,0.361,0.02,0.015,0.285,0)
14 (0.015,0.285,0,0.019,0.361,0.02,0.01425,0.27075,0.015)
15 (0.015,0.285,0,0.018,0.342,0.04,0.015,0.285,0)
16 (0.01425,0.27075,0.015,0.02,0.38,0,0.015,0.285,0)
17 (0.01425,0.27075,0.015,0.02,0.38,0,0.01425,0.27075,0.015)
18 (0.01425,0.27075,0.015,0.019,0.361,0.02,0.015,0.285,0)
19 (0.0135,0.2565,0.03,0.02,0.38,0,0.015,0.285,0)
20 (0.015,0.285,0,0.015,0.285,0,0.019,0.361,0.02)
21 (0.04,0.36,0,0.0095,0.0855,0.005,0.0475,0.4275,0.025)
22 (0.005,0.095,0,0.01425,0.27075,0.015,0.03,0.57,0)
23 (0.01,0.19,0,0.035,0.665,0,0.00475,0.09025,0.005)
24 (0.01,0.19,0,0.035,0.665,0,0.0045,0.0855,0.01)
25 (0.01,0.19,0,0.035,0.665,0,0.00425,0.08075,0.015)
26 (0.01,0.19,0,0.035,0.665,0,0.004,0.076,0.02)
27 (0.0095,0.1805,0.01,0.035,0.665,0,0.005,0.095,0)
28 (0.0095,0.1805,0.01,0.035,0.665,0,0.00475,0.09025,0.005)
29 (0.0095,0.1805,0.01,0.035,0.665,0,0.0045,0.0855,0.01)
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DMU |(AN-T,AN-NT,AH-T,BN-T,BN-NT,BH-T,CN-T,CN-NT,CH-T)
30 (0.009,0.171,0.02,0.035,0.665,0,0.005,0.095,0)
31 (0.01,0.19,0,0.035,0.665,0,0.00475,0.09025,0.005)
32 (0.01,0.19,0,0.035,0.665,0,0.0045,0.0855,0.01)
33 (0.01,0.19,0,0.035,0.665,0,0.00425,0.08075,0.015)
34 (0.01,0.19,0,0.035,0.665,0,0.004,0.076,0.02)
35 (0.0095,0.1805,0.01,0.035,0.665,0,0.005,0.095,0)

4.4.2. j;F;}J—é’ LA YEZER
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304-71 & k2 gk

DMU | T 352 & ¥ 8 pF i (F%) ERIRS S FF SEAEED) A g
1 28.99375 76 99.58% 4072200 1740
2 28.00271 75 99.70% 4115400 1742
3 27.74043 74 99.96% 4156200 1747
4 28.72046 75 99.44% 4154400 1737
5 29.73254 82 99.59% 4081800 1740
6 29.09694 76 99.74% 4122600 1743
7 27.34138 72 99.99% 4165800 1747
8 27.75066 79 99.86% 4135200 1745
9 30.10613 82 98.44% 4176000 1720
10 27.44044 78 99.57% 4185600 1740
11 29.87193 84 99.05% 4098600 1780
12 32.78754 92 98.56% 4163400 1771
13 30.58798 89 98.89% 4119000 1777
14 27.67537 75 99.48% 4183800 1788
15 27.94878 78 99.87% 4204200 1795
16 30.99621 88 98.80% 4113600 1776
17 32.4258 91 98.39% 4178400 1768
18 32.78345 74 98.78% 4198800 1775
19 30.86141 88 99.44% 4194000 1787
20 30.1703 89 99.06% 4080200 1830
21 39.8495 113 98.36% 4142800 1858
22 27.78344 78 98.78% 3974800 1973
23 28.74372 73 99.49% 4076800 1689
24 27.9706 72 99.89% 4098400 1695
25 28.53686 73 99.93% 4117600 1697
26 27.66225 71 99.78% 4139200 1694
27 28.22873 72 99.86% 4108000 1695
28 26.8334 63 99.91% 4127200 1696
29 27.51415 70 99.49% 4148800 1689
30 28.32012 73 99.58% 4158400 1690
31 28.74231 73 99.28% 4076800 1685
32 28.48986 73 99.62% 4098400 1691
33 28.53686 73 99.52% 4117600 1689
34 27.66225 71 99.91% 4139200 1696
35 28.22873 72 99.94% 4108000 1696

§ & 4-T1% aefior g N IRE =L R 4R T Ay~ DEABCS RS RE

2R e GEALRENME > DMU A R0 o Bt o R £ 02 LGB T o%S
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Fop AR L o & By~ DEA U2 §2cid 7 5 f fic s B0y R 82 g

BT Aok 4-72 ¢
F04-72 & FEE (2 kg i

DMU | 1524 g @y prm (%) | efl s L fB(% =) A0E
1 1.896694 2.420507 4.041253 3.105131 1.924837
2 1.485346 2.311237 4.266531 4.038823 1.958467
3 1.376481 2.201967 4.754633 4.920644 2.042543
4 1.783261 2.311237 3.778429 4.881740 1.874391
5 2.203344 3.076125 4.060026 3.312618 1.924837
6 1.939526 2.420507 4.341624 4.194439 1.975282
7 1.210848 1.983428 4.810953 5.128131 2.042543
8 1.380728 2.748316 4.566902 4.466766 2.008913
9 2.358409 3.076125 1.901112 5.348586 1.588532
10 1.251964 2.639046 4.022480 5.556074 1.924837
11 2.261200 3.294665 3.046275 3.675721 2.597445
12 3.471380 4,168823 2.126390 5.076259 2.446108
13 2.558411 3.841014 2.745904 4.116631 2.547000
14 1.349476 2.311237 3.853521 5.517170 2.731967
15 1.462959 2.639046 4585675 5.958080 2.849673
16 2.727855 3.731744 2.576946 3.999919 2.530184
17 3.321234 4.059553 1.807246 5.400458 2.395663
18 3.469683 2.201967 2.539400 5.841368 2.513369
19 2.671905 3.731744 3.778429 5.737625 2.715152
20 2.385045 3.841014 3.065048 3.278037 3.438206
21 6.402582 6.463488 1.000000 4.631026 3.909032
22 1.394332 2.639046 2.539400 1.000000 5.842781
23 1.792917 2.092698 3.872294 3.204552 1.067261
24 1.472017 1.983428 4.623221 3.671398 1.168152
25 1.707054 2.092698 4.829726 4.086372 1.201783
26 1.344029 1.874158 4.416716 4553219 1.151337
27 1.579157 1.983428 4566902 3.878885 1.168152
28 1.000000 1.000000 4.660767 4.293860 1.184967
29 1.282559 1.764888 3.872294 4.760706 1.067261
30 1.617093 2.092698 4.041253 4.968193 1.084076
31 1.792331 2.092698 3.478058 3.204552 1.000000
32 1.687547 2.092698 4.116346 3.671398 1.100891
33 1.707054 2.092698 3.928614 4.086372 1.067261
34 1.344029 1.874158 4.660767 4553219 1.184967
35 1.579157 1.983428 4.717087 3.878885 1.184967
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# 4-T4 CCR 58 2 »x 5 1B % 4-750W #5582 25 12 | % 4-76 OW #i5¢ 2 »c 5 g |l

DMU Score DMU Score DMU Score
1 0.5344863 1 0.358221 1 0.534459
2 0.7235025 2 0.424787 2 0.723419
3 0.8671534 3 0.520431 3 0.867157
4 0.6638046 4 0.491906 4 0.632978
5 0.4615734 5 0.285962 5 0.461548
6 0.5782752 6 0.414310 6 0.564376
7 1.0000000 7 0.602135 7 1.000000
8 0.8270879 8 0.387668 8 0.826943
9 0.5236092 9 0.404936 9 0.515418
10 1.0000000 10 0.490311 10 0.999826
11 0.5045337 1 0.259949 1 0.475729
12 0.399847 12 0.283583 12 0.355157
13 0.4605779 13 0.249602 13 0.436298
14 1.0000000 14 0.555934 14 1.000000
15 0.9955457 15 0.525789 15 0.995439
16 0.4385095 16 0.249627 16 0.401938
17 0.4263715 17 0.309815 17 0.386840
18 0.7947385 18 0.617810 18 0.397634
19 0.5544726 19 0.358073 19 0.519105
20 0.5200122 20 0.222107 20 0.502566
21 0.3428077 21 0.166863 21 0.231164
22 1.0000000 22 0.259744 22 0.999847
23 0.470939 23 0.397012 23 0.470888
24 0.6738675 24 0.500115 24 0.674594
25 0.6070408 25 0.495175 25 0.607030
26 0.7807962 26 0.565802 26 0.780796
27 0.6212257 27 0.494023 27 0.621129
28 1.0000000 28 1.000000 28 0.999837
29 0.8547311 29 0.628211 29 0.843318
30 0.7091949 30 0.552896 30 0.698388
31 0.4277344 31 0.360871 31 0.427716
32 0.5286208 32 0.422034 32 0.528572
33 0.5537104 33 0.454761 33 0.551276
34 0.784593 34 0.565801 34 0.784591
35 0.6409014 35 0.510269 35 0.641195
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A A-L A5 Az el I TE R (F HR) (5 = 4)

7‘55}? a1 iFzh I 3abe 1 R a«&,ﬁ a1 'k I igde 1 PR
1 W02 09.30 32 W13 12.30
2 W19 12.80 33 W12 13.25
3 W07 15.00 34 W20 09.00
4 W17 08.30 35 W22 11.20
5 W09 07.36 36 W04 14.43
6 W12 10.85 37 W07 18.00
7 W16 07.13 38 W17 08.60
8 W01 12.30 39 W09 07.36
9 W19 12.50 40 W12 13.60
10 W07 18.00 41 W20 09.07
11 W17 07.80 42 W22 10.80
12 W14 12.70 43 W07 18.00
13 W16 08.00 44 W1l 12.30
14 W11 14.23 45 W12 12.80
15 W12 12.30 46 W22 11.60
16 W06 10.23 a7 W23 11.30
17 W05 13.65 48 W05 11.65
18 WO07 15.00 49 W07 15.00
19 W17 08.50 50 W13 12.70
20 W09 07.36 51 W12 11.50
21 W14 11.60 52 W14 13.50
22 W12 13.00 53 W08 15.00
23 W20 09.30 54 W21 14.16
24 W16 06.26 55 W11 16.10
25 W06 13.17 56 W12 13.50
26 W03 14.83 57 W14 14.20
27 W15 13.16 58 W07 18.00
28 W01 11.10 59 W13 12.50
29 WO07 15.00 60 W22 11.04
30 W17 08.00 61 W23 11.20
31 W09 07.36
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Wt A-2 A A2 el IR (L pE (AR (B =1 A)
bE: 1 iFk T a4 1 pER ¥ 2 1 {exk T a1 R
1 W02 09.30 29 W12 13.25
2 W19 12.80 30 W20 09.00
3 W07 15.00 31 W22 11.20
4 W09 07.36 32 W04 14.43
5 W12 10.85 33 WO7 18.00
6 W16 07.13 34 W09 07.36
7 W01 12.30 35 W12 13.60
8 W19 12.50 36 W20 09.07
9 W07 18.00 37 W22 10.80
10 W14 12.70 38 WO7 18.00
11 W16 08.00 39 Wil 12.30
12 W11 14.23 40 W12 12.80
13 W12 12.30 41 W22 11.60
14 W06 10.23 42 W23 11.30
15 W05 13.65 43 W05 11.65
16 W07 15.00 44 WO7 15.00
17 W09 07.36 45 W13 12.70
18 W14 11.60 46 W12 11.50
19 W12 13.00 47 W14 13.50
20 W20 09.30 48 W08 15.00
21 W16 06.26 49 W21 14.16
22 W06 13.17 50 Wil 16.10
23 W03 14.83 51 W12 13.50
24 W15 13.16 52 W14 14.20
25 W01 11.10 53 WO7 18.00
26 W07 15.00 54 W13 12.50
27 W09 07.36 55 W22 11.04
28 W13 12.30 56 W23 11.20
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A A-3 A& B2 e 1 A ITERT(F #RP]) (H = : %)

¥ 1 iFs T ymdy 1 pERY ¥ 1 ek Tyade 1 pERY
1 W02 09.30 30 W06 11.70
2 W19 12.73 31 WQ07 17.23
3 WQ07 18.00 32 W17 08.00
4 W17 08.30 33 W09 07.00
5 W09 07.30 34 W13 12.50
6 W12 10.85 35 W12 12.75
7 W16 07.00 36 W04 14.40
8 W01 11.70 37 W07 18.37
9 W19 12.55 38 W17 09.20
10 W10 12.00 39 W09 07.25
11 WQ7 18.37 40 W12 13.50
12 W17 07.60 41 W20 12.00
13 W11 14.30 42 W22 11.20
14 W12 12.30 43 W23 12.54
15 W16 07.22 44 W08 16.50
16 WQ7 18.00 45 W17 08.30
17 W17 09.00 46 W21 14.16
18 W14 13.00 47 W11 14.00
19 W16 07.10 48 W12 13.80
20 W11 14.00 49 W20 09.03
21 W12 13.00 50 W05 12.00
22 W05 13.30 51 W06 11.70
23 WQ7 16.50 52 WQ07 18.37
24 W17 07.80 53 W17 07.72
25 W11 14.50 54 W13 12.50
26 W14 13.00 55 W20 09.03
27 W12 12.00 56 W22 11.00
28 W03 14.80 57 W23 10.00
29 W15 13.16
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W A-4 A B 2 41 A S (e E R (KR (B =1 A)

bE: 1 iFk T pohe 1 pER ¥ 2 1 {exk T pobe 1 pER
1 W02 09.30 26 W06 11.70
2 W19 12.73 27 W07 17.23
3 W07 18.00 28 W09 07.00
4 W09 07.30 29 W13 12.50
5 W12 10.85 30 W12 12.75
6 W16 07.00 31 W04 14.40
7 W01 11.70 32 W07 18.37
8 W19 12.55 33 W09 07.25
9 W10 12.00 34 W12 13.50
10 W07 18.37 35 W20 12.00
11 Wil 14.30 36 W22 11.20
12 W12 12.30 37 W23 12.54
13 W16 07.22 38 W08 16.50
14 WO7 18.00 39 W21 14.16
15 W14 13.00 40 W11 14.00
16 W16 07.10 41 W12 13.80
17 Wil 14.00 42 W20 09.03
18 W12 13.00 43 W05 12.00
19 W05 13.30 44 W06 11.70
20 W07 16.50 45 W07 18.37
21 W11 14.50 46 W13 07.72
22 W14 13.00 47 W20 12.50
23 W12 12.00 48 W22 09.03
24 W03 14.80 49 W23 11.00
25 W15 13.16
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i A-5 A5 C2 41 e (R () (B =1 A)
bE: 1 iFk T pohe 1 pER ¥ 2 1 {exk T pobe 1 pER
1 W02 09.30 25 W13 12.50
2 W19 13.30 26 W12 12.00
3 W07 15.00 27 W20 08.76
4 W17 08.45 28 W18 07.70
5 W11 14.20 29 W04 14.30
6 W12 13.00 30 W07 15.00
7 W16 07.13 31 W17 08.30
8 W01 11.70 32 Wil 14.00
9 W19 12.00 33 W12 13.20
10 W06 13.00 34 W08 15.00
11 W05 12.30 35 W17 08.70
12 W07 20.00 36 W21 13.00
13 W17 08.10 37 W11 14.75
14 W11 13.50 38 W12 12.30
15 W14 13.00 39 W05 13.00
16 W12 12.50 40 W06 10.40
17 W20 07.50 41 W07 20.00
18 W16 07.13 42 W17 08.53
19 W06 11.70 43 W13 12.50
20 W03 14.80 44 W20 09.30
21 W15 13.16 45 W14 13.00
22 W07 15.00 46 W22 11.16
23 W17 07.36 47 W23 10.00
24 W11 14.60
i3 A-6 A C2 4o 4 Z8e (v % R (X W) T
bE: 1 iFk T yohe 1 pER o 1 {exk T yobe 1 pER
1 W02 09.30 22 W13 12.50
2 W19 13.30 23 W12 12.00
3 W07 15.00 24 W20 08.76
4 W1l 14.20 25 W18 07.70
5 W12 13.00 26 W04 14.30
6 W16 07.13 27 W07 15.00
7 W01 11.70 28 W11 14.00
8 W19 12.00 29 W12 13.20
9 W06 13.00 30 W08 15.00
10 W05 12.30 31 w21 13.00
11 W07 20.00 32 W11 14.75
12 W11 13.50 33 W12 12.30
13 W14 13.00 34 W05 13.00
14 W12 12.50 35 W06 10.40
15 W20 07.50 36 W07 20.00
16 W16 07.13 37 W13 12.50
17 W06 11.70 38 W20 09.30
18 W03 14.80 39 W14 13.00
19 W15 13.16 40 W22 11.16
20 W07 15.00 41 W23 10.00
21 W11 14.60
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A B-1 & 1 fEsbAp b3

1 iExSE. W01 W02 W03 W04 W05 W06 W07 W08
Aok S 2 1 3 2 2 2 7 3
MTBF (hr) 1400 1400 1400 500 250 300 24 25
MTTR (hr) 5.5 5.5 5.5 8 4 1.67 15 1.67
MTBPM(hr) 2160 2160 2160 4320 130 168 163 168
MTPM(hr) 4 4 4 72 2 8 3 8
W% 2 TF TF TF TF TF TF Photo Photo
1 ivxbdmEl W09 W10 W11 W12 W13 W14 W15 W16
Aok S 3 1 3 5 3 3 1 2
MTBF (hr) 70 1400 400 500 300 1400 200 450
MTTR (hr) 5 5.5 8 8 3 5.5 4 6
MTBPM(hr) 168 2160 710 4320 717 2160 716 2160
MTPM(hr) 8 4 10 72 3 4 4 3
% 2 Etch TF Etch Etch Etch Etch TF Etch
1 iTxk ¥yl W17 W18 W19 W20 w21 W22 W23
Al 4 1 3 3 4 2 2
MTBF (hr) 1000 1400 500 1000 200 1400 1400
MTTR (hr) 2 5.5 4 2 4 5.5 5.5
MTBPM(hr) 1000 2160 168 1000 120 2160 2160
MTPM(hr) 0.3 4 0.5 0.3 6 4 4
W Photo Test TF Etch Etch Test Test

122



& C-1 7 &1 fexb % 5 4130 0.895-0.905 22 & &8 & /5% 5t i

S 5L (AN-T,AN-NT,AH-T,BN-T,BN-NT,BH-T,CN-T,CN-NT,CH-T)

1 (0.04,0.76,0,0.005,0.095,0,0.00475,0.09025,0.005)

2 (0.08,0.72,0,0.01,0.09,0,0.0095,0.0855,0.005)

3 (0.04,0.76,0,0.005,0.095,0,0.0045,0.0855,0.01)

4 (0.04,0.76,0,0.005,0.095,0,0.00425,0.08075,0.015)

5 (0.04,0.76,0,0.005,0.095,0,0.004,0.076,0.02)

6 (0.04,0.76,0,0.00475,0.09025,0.005,0.005,0.095,0)

7 (0.08,0.72,0,0.0095,0.0855,0.005,0.01,0.09,0)

8 (0.04,0.76,0,0.00475,0.09025,0.005,0.00475,0.09025,0.005)
9 (0.04,0.76,0,0.00475,0.09025,0.005,0.0045,0.0855,0.01)
10 (0.04,0.76,0,0.00475,0.09025,0.005,0.00425,0.08075,0.015)
11 (0.04,0.76,0,0.00475,0.09025,0.005,0.004,0.076,0.02)

12 (0.04,0.76,0,0.0045,0.0855,0.01,0.005,0.095,0)

13 (0.04,0.76,0,0.0045,0.0855,0.01,0.00475,0.09025,0.005)
14 (0.04,0.76,0,0.0045,0.0855,0.01,0.0045,0.0855,0.01)

15 (0.04,0.76,0,0.0045,0.0855,0.01,0.00425,0.08075,0.015)
16 (0.04,0.76,0,0.0045,0.0855,0.01,0.004,0.076,0.02)

17 (0.04,0.76,0,0.00425,0.08075,0.015,0.005,0.095,0)

18 (0.04,0.76,0,0.00425,0.08075,0.015,0.00475,0.09025,0.005)
19 (0.04,0.76,0,0.00425,0.08075,0.015,0.0045,0.0855,0.01)
20 (0.04,0.76,0,0.00425,0.08075,0.015,0.00425,0.08075,0.015)
21 (0.04,0.76,0,0.00425,0.08075,0.015,0.004,0.076,0.02)

22 (0.04,0.76,0,0.004,0.076,0.02,0.005,0.095,0)

23 (0.04,0.76,0,0.004,0.076,0.02,0.00475,0.09025,0.005)

24 (0.04,0.76,0,0.004,0.076,0.02,0.0045,0.0855,0.01)

25 (0.04,0.76,0,0.004,0.076,0.02,0.00425,0.08075,0.015)

26 (0.04,0.76,0,0.004,0.076,0.02,0.004,0.076,0.02)

27 (0.038,0.722,0.04,0.005,0.095,0,0.005,0.095,0)

28 (0.038,0.722,0.04,0.005,0.095,0,0.00475,0.09025,0.005)
29 (0.038,0.722,0.04,0.005,0.095,0,0.0045,0.0855,0.01)

30 (0.038,0.722,0.04,0.00475,0.09025,0.005,0.005,0.095,0)
31 (0.038,0.722,0.04,0.00475,0.09025,0.005,0.00475,0.09025,0.005)
32 (0.038,0.722,0.04,0.0045,0.0855,0.01,0.005,0.095,0)

33 (0.005,0.095,0,0.04,0.76,0,0.00475,0.09025,0.005)

34 (0.005,0.095,0,0.04,0.76,0,0.0045,0.0855,0.89)

35 (0.005,0.095,0,0.04,0.76,0,0.00425,0.08075,0.015)

36 (0.00475,0.09025,0.005,0.04,0.76,0,0.005,0.095,0)

37 (0.00475,0.09025,0.005,0.04,0.76,0,0.00475,0.09025,0.005)
38 (0.00475,0.09025,0.005,0.04,0.76,0,0.0045,0.0855,0.01)
39 (0.0045,0.0855,0.01,0.04,0.76,0,0.005,0.095,0)

40 (0.0045,0.0855,0.01,0.04,0.76,0,0.00475,0.09025,0.005)
41 (0.00425,0.08075,0.015,0.04,0.76,0,0.005,0.095,0)
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5o

(AN-T,AN-NT,AH-T,BN-T,BN-NT,BH-T,CN-T,CN-NT,CH-T)

42 (0.01,0.19,0,0.035,0.665,0,0.00475,0.09025,0.005)
43 (0.01,0.19,0,0.035,0.665,0,0.0045,0.0855,0.01)

44 (0.01,0.19,0,0.035,0.665,0,0.00425,0.08075,0.015)
45 (0.01,0.19,0,0.035,0.665,0,0.004,0.076,0.02)

46 (0.0095,0.1805,0.01,0.035,0.665,0,0.005,0.095,0)

47 (0.0095,0.1805,0.01,0.035,0.665,0,0.00475,0.09025,0.005)
48 (0.0095,0.1805,0.01,0.035,0.665,0,0.0045,0.0855,0.01)
49 (0.009,0.171,0.02,0.035,0.665,0,0.005,0.095,0)

50 (0.01,0.19,0,0.035,0.665,0,0.00475,0.09025,0.005)
51 (0.01,0.19,0,0.035,0.665,0,0.0045,0.0855,0.01)

52 (0.01,0.19,0,0.035,0.665,0,0.00425,0.08075,0.015)
53 (0.01,0.19,0,0.035,0.665,0,0.004,0.076,0.02)

54 (0.0095,0.1805,0.01,0.035,0.665,0,0.005,0.095,0)

55 (0.0095,0.1805,0.01,0.035,0.665,0,0.00475,0.09025,0.005)
56 (0.0095,0.1805,0.01,0.035,0.665,0,0.0045,0.0855,0.01)
57 (0.009,0.171,0.02,0.035,0.665,0,0.005,0.095,0)

58 (0.005,0.095,0,0.04,0.76,0,0.00475,0.09025,0.005)
59 (0.005,0.095,0,0.04,0.76,0,0.0045,0.0855,0.01)

60 (0.005,0.095,0,0.04,0.76,0,0.00425,0.08075,0.015)
61 (0.00475,0.09025,0.005,0.04,0.76,0,0.005,0.095,0)
62 (0.00475,0.09025,0.005,0.04,0.76,0,0.00475,0.09025,0.005)
63 (0.00475,0.09025,0.005,0.04,0.76,0,0.0045,0.0855,0.01)
64 (0.0045,0.0855,0.01,0.04,0.76,0,0.005,0.095,0)

65 (0.0045,0.0855,0.01,0.04,0.76,0,0.00475,0.09025,0.005)
66 (0.00425,0.08075,0.015,0.04,0.76,0,0.005,0.095,0)
67 (0.01,0.19,0,0.03,0.57,0,0.0095,0.1805,0.01)

68 (0.01,0.19,0,0.03,0.57,0,0.009,0.171,0.02)

69 (0.01,0.19,0,0.03,0.57,0,0.0085,0.1615,0.03)

70 (0.01,0.19,0,0.0285,0.5415,0.03,0.01,0.19,0)

71 (0.0095,0.1805,0.01,0.03,0.57,0,0.01,0.19,0)

72 (0.0095,0.1805,0.01,0.03,0.57,0,0.0095,0.1805,0.01)
73 (0.0095,0.1805,0.01,0.03,0.57,0,0.009,0.171,0.02)
74 (0.009,0.171,0.02,0.03,0.57,0,0.01,0.19,0)

75 (0.009,0.171,0.02,0.03,0.57,0,0.0095,0.1805,0.01)
76 (0.0085,0.1615,0.03,0.03,0.57,0,0.01,0.19,0)

77 (0.015,0.285,0,0.02,0.38,0,0.01425,0.27075,0.015)
78 (0.015,0.285,0,0.02,0.38,0,0.0135,0.2565,0.03)

79 (0.015,0.285,0,0.019,0.361,0.02,0.015,0.285,0)

80 (0.015,0.285,0,0.019,0.361,0.02,0.01425,0.27075,0.015)
81 (0.015,0.285,0,0.018,0.342,0.04,0.015,0.285,0)

82 (0.01425,0.27075,0.015,0.02,0.38,0,0.015,0.285,0)
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5o

(AN-T,AN-NT,AH-T,BN-T,BN-NT,BH-T,CN-T,CN-NT,CH-T)

83 (0.01425,0.27075,0.015,0.02,0.38,0,0.01425,0.27075,0.015)
84 (0.01425,0.27075,0.015,0.019,0.361,0.02,0.015,0.285,0)
85 (0.0135,0.2565,0.03,0.02,0.38,0,0.015,0.285,0)

86 (0.01,0.19,0,0.025,0.475,0,0.01425,0.27075,0.015)

87 (0.01,0.19,0,0.025,0.475,0,0.0135,0.2565,0.03)

88 (0.01,0.19,0,0.02375,0.45125,0.025,0.015,0.285,0)

89 (0.0095,0.1805,0.01,0.025,0.475,0,0.015,0.285,0)

90 (0.0095,0.1805,0.01,0.025,0.475,0,0.01425,0.27075,0.015)
91 (0.0095,0.1805,0.01,0.02375,0.45125,0.025,0.015,0.285,0)
92 (0.009,0.171,0.02,0.025,0.475,0,0.015,0.285,0)

93 (0.009,0.171,0.02,0.025,0.475,0,0.01425,0.27075,0.015)
94 (0.0085,0.1615,0.03,0.025,0.475,0,0.015,0.285,0)

95 (0.015,0.285,0,0.015,0.285,0,0.019,0.361,0.02)

96 (0.015,0.285,0,0.015,0.285,0,0.018,0.342,0.04)

97 (0.015,0.285,0,0.01425,0.27075,0.015,0.02,0.38,0)

98 (0.015,0.285,0,0.01425,0.27075,0.015,0.019,0.361,0.02)
99 (0.015,0.285,0,0.0135,0.2565,0.03,0.02,0.38,0)

100 (0.015,0.285,0,0.01275,0.24225,0.045,0.02,0.38,0)
101 (0.01425,0.27075,0.015,0.015,0.285,0,0.02,0.38,0)
102 (0.01425,0.27075,0.015,0.015,0.285,0,0.019,0.361,0.02)
103 (0.01425,0.27075,0.015,0.01425,0.27075,0.015,0.02,0.38,0)
104 (0.01425,0.27075,0.015,0.0135,0.2565,0.03,0.02,0.38,0)
105 (0.0135,0.2565,0.03,0.015,0.285,0,0.02,0.38,0)

106 (0.0135,0.2565,0.03,0.01425,0.27075,0.015,0.02,0.38,0)
107 (0.01275,0.24225,0.045,0.015,0.285,0,0.02,0.38,0)
108 (0.02,0.38,0,0.005,0.095,0,0.02375,0.45125,0.025)
109 (0.04,0.36,0,0.01,0.09,0,0.0475,0.4275,0.025)

110 (0.02,0.38,0,0.00475,0.09025,0.005,0.025,0.475,0)

111 (0.04,0.36,0,0.0095,0.0855,0.005,0.05,0.45,0)

112 (0.02,0.38,0,0.00475,0.09025,0.005,0.02375,0.45125,0.025)
113 (0.04,0.36,0,0.0095,0.0855,0.005,0.0475,0.4275,0.025)
114 (0.02,0.38,0,0.0045,0.0855,0.01,0.025,0.475,0)

115 (0.04,0.36,0,0.009,0.081,0.01,0.05,0.45,0)

116 (0.02,0.38,0,0.0045,0.0855,0.01,0.02375,0.45125,0.025)
117 (0.02,0.38,0,0.00425,0.08075,0.015,0.025,0.475,0)

118 (0.04,0.36,0,0.0085,0.0765,0.015,0.05,0.45,0)

119 (0.02,0.38,0,0.00425,0.08075,0.015,0.02375,0.45125,0.025)
120 (0.02,0.38,0,0.004,0.076,0.02,0.025,0.475,0)

121 (0.04,0.36,0,0.008,0.072,0.02,0.05,0.45,0)

122 (0.02,0.38,0,0.004,0.076,0.02,0.02375,0.45125,0.025)
123 (0.019,0.361,0.02,0.005,0.095,0,0.025,0.475,0)

125
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124 (0.038,0.342,0.02,0.01,0.09,0,0.05,0.45,0)

125 (0.019,0.361,0.02,0.005,0.095,0,0.02375,0.45125,0.025)
126 (0.019,0.361,0.02,0.00475,0.09025,0.005,0.025,0.475,0)
127 (0.038,0.342,0.02,0.0095,0.0855,0.005,0.05,0.45,0)
128 (0.019,0.361,0.02,0.0045,0.0855,0.01,0.025,0.475,0)
129 (0.038,0.342,0.02,0.009,0.081,0.01,0.05,0.45,0)

130 (0.019,0.361,0.02,0.00425,0.08075,0.015,0.025,0.475,0)
131 (0.038,0.342,0.02,0.0085,0.0765,0.015,0.05,0.45,0)
132 (0.019,0.361,0.02,0.004,0.076,0.02,0.025,0.475,0)
133 (0.018,0.342,0.04,0.005,0.095,0,0.025,0.475,0)

134 (0.018,0.342,0.04,0.00475,0.09025,0.005,0.025,0.475,0)
135 (0.005,0.095,0,0.015,0.285,0,0.0285,0.5415,0.03)
136 (0.005,0.095,0,0.01425,0.27075,0.015,0.03,0.57,0)
137 (0.01,0.09,0,0.0285,0.2565,0.015,0.06,0.54,0)

138 (0.005,0.095,0,0.0135,0.2565,0.03,0.03,0.57,0)

139 (0.00475,0.09025,0.005,0.015,0.285,0,0.03,0.57,0)
140 (0.0095,0.0855,0.005,0.03,0.27,0,0.06,0.54,0)

141 (0.00475,0.09025,0.005,0.015,0.285,0,0.0285,0.5415,0.03)
142 (0.00475,0.09025,0.005,0.01425,0.27075,0.015,0.03,0.57,0)
143 (0.0095,0.0855,0.005,0.0285,0.2565,0.015,0.06,0.54,0)
144 (0.00475,0.09025,0.005,0.0135,0.2565,0.03,0.03,0.57,0)
145 (0.0045,0.0855,0.01,0.015,0.285,0,0.03,0.57,0)

146 (0.009,0.081,0.01,0.03,0.27,0,0.06,0.54,0)

147 (0.0045,0.0855,0.01,0.015,0.285,0,0.0285,0.5415,0.03)
148 (0.0045,0.0855,0.01,0.01425,0.27075,0.015,0.03,0.57,0)
149 (0.0045,0.0855,0.01,0.0135,0.2565,0.03,0.03,0.57,0)
150 (0.00425,0.08075,0.015,0.015,0.285,0,0.03,0.57,0)
151 (0.0085,0.0765,0.015,0.03,0.27,0,0.06,0.54,0)

152 (0.00425,0.08075,0.015,0.01425,0.27075,0.015,0.03,0.57,0)
153 (0.004,0.076,0.02,0.015,0.285,0,0.03,0.57,0)

154 (0.004,0.076,0.02,0.01425,0.27075,0.015,0.03,0.57,0)
155 (0.005,0.095,0,0.005,0.095,0,0.038,0.722,0.04)

156 (0.01,0.09,0,0.01,0.09,0,0.076,0.684,0.04)

157 (0.005,0.095,0,0.00475,0.09025,0.005,0.04,0.76,0)
158 (0.01,0.09,0,0.0095,0.0855,0.005,0.08,0.72,0)

159 (0.005,0.095,0,0.0045,0.0855,0.01,0.04,0.76,0)

160 (0.01,0.09,0,0.009,0.081,0.01,0.08,0.72,0)

161 (0.005,0.095,0,0.00425,0.08075,0.015,0.04,0.76,0)
162 (0.01,0.09,0,0.0085,0.0765,0.015,0.08,0.72,0)

163 (0.005,0.095,0,0.004,0.076,0.02,0.04,0.76,0)

164 (0.01,0.09,0,0.008,0.072,0.02,0.08,0.72,0)

126
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165 (0.00475,0.09025,0.005,0.005,0.095,0,0.04,0.76,0)
166 (0.0095,0.0855,0.005,0.01,0.09,0,0.08,0.72,0)
167 (0.00475,0.09025,0.005,0.00475,0.09025,0.005,0.04,0.76,0)
168 (0.0095,0.0855,0.005,0.0095,0.0855,0.005,0.08,0.72,0)
169 (0.00475,0.09025,0.005,0.0045,0.0855,0.01,0.04,0.76,0)
170 (0.0095,0.0855,0.005,0.009,0.081,0.01,0.08,0.72,0)
171 (0.00475,0.09025,0.005,0.00425,0.08075,0.015,0.04,0.76,0)
172 (0.0095,0.0855,0.005,0.0085,0.0765,0.015,0.08,0.72,0)
173 (0.00475,0.09025,0.005,0.004,0.076,0.02,0.04,0.76,0)
174 (0.0095,0.0855,0.005,0.008,0.072,0.02,0.08,0.72,0)
175 (0.0045,0.0855,0.01,0.005,0.095,0,0.04,0.76,0)
176 (0.009,0.081,0.01,0.01,0.09,0,0.08,0.72,0)
177 (0.0045,0.0855,0.01,0.00475,0.09025,0.005,0.04,0.76,0)
178 (0.009,0.081,0.01,0.0095,0.0855,0.005,0.08,0.72,0)
179 (0.0045,0.0855,0.01,0.0045,0.0855,0.01,0.04,0.76,0)
180 (0.009,0.081,0.01,0.009,0.081,0.01,0.08,0.72,0)
181 (0.0045,0.0855,0.01,0.00425,0.08075,0.015,0.04,0.76,0)
182 (0.009,0.081,0.01,0.0085,0.0765,0.015,0.08,0.72,0)
183 (0.0045,0.0855,0.01,0.004,0.076,0.02,0.04,0.76,0)
184 (0.009,0.081,0.01,0.008,0.072,0.02,0.08,0.72,0)
185 (0.00425,0.08075,0.015,0.005,0.095,0,0.04,0.76,0)
186 (0.0085,0:0765,0.015,0.01,0.09,0,0.08,0.72,0)
187 (0.00425,0.08075,0.015,0:00475,0.09025,0.005,0.04,0.76,0)
188 (0.0085,0.0765,0.015,0.0095,0.0855,0.005,0.08,0.72,0)
189 (0.00425,0.08075,0.015,0.0045,0.0855,0.01,0.04,0.76,0)
190 (0.0085,0.0765,0.015,0.009,0.081,0.01,0.08,0.72,0)
191 (0.00425,0.08075,0.015,0.00425,0.08075,0.015,0.04,0.76,0)
192 (0.0085,0.0765,0.015,0.0085,0.0765,0.015,0.08,0.72,0)
193 (0.00425,0.08075,0.015,0.004,0.076,0.02,0.04,0.76,0)
194 (0.0085,0.0765,0.015,0.008,0.072,0.02,0.08,0.72,0)
195 (0.004,0.076,0.02,0.005,0.095,0,0.04,0.76,0)
196 (0.008,0.072,0.02,0.01,0.09,0,0.08,0.72,0)
197 (0.004,0.076,0.02,0.00475,0.09025,0.005,0.04,0.76,0)
198 (0.008,0.072,0.02,0.0095,0.0855,0.005,0.08,0.72,0)
199 (0.004,0.076,0.02,0.0045,0.0855,0.01,0.04,0.76,0)
200 (0.008,0.072,0.02,0.009,0.081,0.01,0.08,0.72,0)
201 (0.004,0.076,0.02,0.00425,0.08075,0.015,0.04,0.76,0)
202 (0.008,0.072,0.02,0.0085,0.0765,0.015,0.08,0.72,0)
203 (0.004,0.076,0.02,0.004,0.076,0.02,0.04,0.76,0)
204 (0.008,0.072,0.02,0.008,0.072,0.02,0.08,0.72,0)

127




