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Abstract

In semiconductor industry, the lead times for establishing a fab building and the
acquisition of equipments are quite long. To quickly respond volatile market demand,
semiconductor companies are adopting a “large-fab-space” policy to fast expand fab
capacity. That is, a large scale fab building is established in advance, and equipments
are progressively moved in according to the pace of market demand. Such a
large-scale fab may be two times the size of a typical wafer fab. This characteristic
raises some new research issues in facility layout. Should such a large-scale fab be
designed as one fab or two fabs? What is the best layout among two-fab alternatives?
How to make two fabs effectively support each other in capacity? How to effectively
design material transportation system for each facility layout alternatives? What are
the capacity upper bounds for adopting a particular facility layout alternative? This
research proposes three facility layout alternatives and aims to develop methods to
answer the above questions. Up to now, the results of this research project have
published three SCI international journal papers.

Keywords: facility layout, semiconductor manufacturing, queueing network,
performance evaluation
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ﬁf_mié“‘ U'Jr' _[a|5b|’c|7d|] ° lb‘f'/z{ 'I}ér%;fg‘g ié ’ 5'\“ fFB":‘J ;M‘/LM %g’:%‘
4T (ILR) » B9 II=[r], ISi<nt & 973 pAe> 2 & R=[T,...[]~ 4 &

\?m

b R ARE A o

R4t ek AR AR F] K 38 Wu et al. (2009a) B3k #3 A A B ER A
AoFARGED E A - R B IR PR AR A
AR HF Wuetal (20092)ih 2% 4 R BX N3 13 PASFRBERL A >
¥ ook 2/3 A GFAE R A AT AR Rt 2 R ERVIE R
LRt A o

”%“‘LH¢»1¢»Wﬁ” “WP%r B %rménaﬁﬁ
B RARAXZEITFEF T p '*ﬁ? ° - R (H
A Method D)Lk 23 T 47 25§ BA2 A %= ﬁﬂ?**~ﬁﬁl
Method 2) & Ex 7§ "¢ i, A& ML A iﬁﬂ?*” 2 ({4

s

Method 3)E BHX F 3 "M ASEBRE A - 5 1 T3 o AP Wuet
al. (2009):= % L 5 Method_0 » 3% 3 i B3K #7F ﬁ 5 ;IK TR A A o

igr 487 ;2 (Method_0, Method_1, Method_2, Method_3)#% & 3 * 4p I chf iz
oL PP EHFREFHRL ADE AR DBER T oo LT AP R
o i ;mej\ﬁ”ﬂ%

Fab_l

Fab_ 2

+

Fab_1 ( ) Fab_2

I
F ab_2 U Fab_l

P EEE #AEd A GIEE

VVVY

B 3.2 2 ARRA]A- K B p
hew it > AP R AR ET £ 2 (ILR) - H ¢ I~ £ i f2.00% 2] 2hin
A R & L agfeand A b e *F’”Lr%rq*mﬁﬁ”””f?a/}%zﬂ Wu et al.
(20092) > 2+ % H (2 A 2 A FFE D 38 R R do ] 3.3 AT 0 MR R 4o T
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Fé B~ — .
> IT ,R » *
fﬁ%’{@ﬁ%}%ﬁﬁazo ( 1 1) I
A 4
[ N R’
B3k %JB*F'& #( :

B 3.3 71 %

PEfe— B EmPE S F o % - B SRULARS]H5¢ (linear Program 5 LP)
ofd o P RSl o] B RGE B 0k e WO R ELATRE ahfi it (TTLR)) A
oo MR ARRERERE 2 20 %%ﬁ—%ﬁﬁﬁhy%mgﬁﬁ»m
Sdc o v %xkﬁﬁ“ PIRAL G AR %l 2 p BT a5 XL 420 J* AF]HE
i RER) o G S PR AR > M 2 L (T1LR)) -

3.2 FgE - nRfRi AR

ﬁ@34wT’FﬁﬁV“ﬁﬁ’%~ram$ﬁmﬂ?©$ BHw (1)
LP #cke 5 (2) 1% % ~ 4% ;2% % (Multiple Search Loop ; MS-Loop) Ff% 5 if
“» 38k (3) 41 F - B ~4P®E 2 ¥ & £ f2(Binary Search Loop ; BS-Loop) -
Ak ko g BNV

R 2 B R BERP T 0 A R (VIDSERT A
% LP fe » RIFPLHFE TR Ghd & R 2 AT VahlFg T o A
4% MS-Loop » ™ = ~4&F 3 N o RIOPEFBRT R BT - &80 B
- % HEFNV, Vor > AP F 4% BS-Loop > M= ~dEHR 4 RO FFR
Bodeg A gV S L g AT R & ehfa(V L IT LR -

Tl o 2 H RN AR A WP e T o TR FAFRRR AT o
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R BS-Loop o V' B A B
"RV -
\ 4
| MS-Loop T VET
| owan | B en I (e 2 8k)
\ 4
LP ke
o #FE (VI &7
EArE (VI —>
e (VD Bt PR (44T )
£f2R

B 3.4 b shkfaii
32.1LP &
WOLP frE s s PP Ao T (LR B 3.5 AL EA AN B (V) b

» 2 B(TT) 8 ™ o 0 LP fie i b BB chd g /210 5(R ) 5 % 7ehV
B % (RMA RPN ) o LPHERE ¢ 2 2 @ R

BB A T

Vv
e B ki ATt B
5
H*
% A2 B B
A\ 4

EV A4 g R

B 3.5 LP it e sy

LP e = BANMEK (1) At SFIRY - HERT T EBL
A HTF D r’r"(2> T'F*é«/ﬂﬁ‘rﬁ?v;ﬁﬁﬂiéfﬁﬁlﬁiiﬁpﬁ— ’f’“r"ﬁﬂi%]&‘%;"‘_{”ﬂi’
FrEARP N (3) F-fAE S ’ﬁmfﬁ?i;é_éﬁfﬂﬁ Hil>1
252 ~1523% 2—>1’f4%i|—>Jz\—ri* Fab i 42 22X Bk E Fab j-
F| [a‘|7blﬂc|ad|] REREAT T 2 AR /{;.m4 A B e 11T A WP Y LP fE
o F B ELr ik E B -
#§ 35 %(Indices)

B SALA gy 1

12



g @ Fab_1 th fe s eigy

h : Fab_2 h1 fesp ety i
;&(Parameters)
n: %A &@asg

0, * A& 1iE =

ViARRRAERSGE (4T R

2, ¢ A iehd AL b (24:1, 0<z<1)

C, :Fab_1lpaivsbgen® * iy (Hix:#E )

C,:Fab 2pa1frzbhenv * g i (H i %8 | @)

m, : Fab_1 enit 1 ek

m, : Fab_2 eni 1 iTxbdk

W i 1212 A #4408 4 Fab 191 ivxk g o7 f dde 1 R
W @ A& &% 124 2 42pF > &3¢ & Fab 1 éha (Fsh g 973 dhde 1 PR
We @ 25201 2 gipfepr > 538 & Fab 1 ¢h1 ivab g7 g chde 1 R
Wirtw) CA&RIFE2D2AARAERF > A E pFab 201 (FRENATE e 1 PER
We i A& 1224 22480 8 4 Fab 201 (T h a7 g cde 1 PFRF
Wy @ A 5201 2 Afeps o 538 & Fab 2 ¢h1 ivsbh 94 3 dhde 1 P
Q' VERIADNESEE

Q' FirdEp2ANEREE

&3 % #(Decision Variables)

a P ASIHF 1D 2 AT B

byt A&i#H 222 2 g fgented 1t b

C P AFIH D24 Ak AEanic 1 b

d P A& 221 42 AR AR 11t B

T A&IERE AR B <120 -1

IT:TI=[x], 1<i<n wry A Sefr 1) gl

R:&AgFhiikigs 2106 R=[F,.,I], &°¢r= [a,b,c,d]

B A5

Min Z(V,IT)= 3V -7, -(c, +d,)

S. t.

a,+b+c+d =1 1<i<n (1)
SV 7,2 W2 +d, WS +¢ -WH<C, 1<g<m, )
i=1

DV ez (b -Wp +d, Wy +¢-W)<C,  I<h<m, (3)

i=1
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¢, =0, d =0 for each product k in Qs 4)

P EFHEGY o PRSP RE A R T AR A N
FERT R ERCERL A RGN (D AL A BIF ofp kM e
L) feB)R trg i Fab_l 2 Fab 2 & Bk & B Fxphg i § £¢ )
WHARBES UG IHN AV ERLADE S U E L FRAR b o
Bt LP e d o dok Vv 2 2T A 2 S ARG 0 FIG m2 0% A A U e
FEIPHEE M AR TZV,I)=-1-

3.2.2 MS-Loop

FaFenLP HE @ AL 5 LP_Module(V,IT) » ¢ LP e 26 2 (V,I) > ¥ &
- %2R o MS-Loop #-e®#_2 LP Module(V,IT) % &£ # > 28TV ET » 1
fRE R 5 A doF > R fE N B B EEIT (4B B 3.6) -

P AT E R B AR 2 N (iterative search) % > A E - B
(iteration) » # ~ f8 & &3 A2 ARG = B2 2B(R,P,P)F EH > 22 B
Bl gL o W & = B & IRk 42(Seg_1, Seg_2, Seq_3)=¥ Bho FiEHr HBLP > L £
PR Sk E o BBET L E AR INRAESeg i H (FRB3T - F I NRFAET B
B2 A BF-BAEF Bl BER AR - BRAAPE RNEAGE
ETT o ™ - B RMpERErE NPl 37l L A S9E 3 Rh g
Rt EHF  F BASTEZ B Pt ATERY P B T
FhH A G - Fi- BLEME Fg e 55 1000 Bl o b
1 MS_Loop — 4km 3 i Rehidics ) 6~7 = (3°=729)» Fpt LP He e foE
fEZ R E3TBE

TR e R R AR @ AL 5 Procedure MS_Loop I MR 4T
Procedure MS_Loop (V)
Initialization
j = 1, /*iteration number*/
For each product k, set the lower/upper bounds for searching 7,
ij=0, Ujkzok, 1<k<n
Identify the longest route /* for terminating the following While loop*/
h = Arg MaxO,

1<k<n
While {j=1or (m,,-m;)>2}
Step 1: Determine three cut-off points for a route segment
m, =| (1/49U;, +(B/4)L, |, 1<k<n
My, =| Uy +L)/2], 1<k<n
my =[B/4U, +(1/4)L |, 1<k<n

Step 2: Generate all possible combinations of cut-off points
S; ={lI|Il=(7,,...,7,), where 7, =M, 7, =My, 7, =My }

Step 3: Identify the best combination of cut-off points from §;
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Set H; =¢
Foreach IleS;,
Call LP_Module (V,IT)
Put Z(V,IT) in H,
Endfor
If Z(V,IT) =-1then
Set LP_Check = “Fail”, Output LP_Check, Stop
Else Set LP_Check = “Pass”, Compute IT" = ArgMin Z(V,IT)

HEH]-
Step 4: Update the interval for each product k
If (7, =my) then Ljsik = Lig Uprrk= |(U, + L) /2], 1<k<n
If (m, =my,) then Liwx=| (1/4U; +(3/4)Ly, |,

Upik= |B/4U, +1/4)L, |, 1<k<n

If (7, =my) then Lipik= |[(U, +L;)/2], Uik =Uj, 1<k <n

Step 5: Go to next iteration
j=j+l
Endwhile
Output IT', LP_Check

BS_LOOp V* ﬁ’\ £ NP EURY Jr EL
> > eI A O
" 2V x E
A 4
| MS-Loop I @2 VET
S 81 RS TiACE S
L Phe R ¢ s (V. IT)
P == |
i o0k (V,IT) e
T B it PR B (GR AR B])
FfER

B 3.6 MS-Loop Call LP #- ‘e
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Iteration 1 | /\ /\ |
| A [\ JARN I

Seg_1 Seg_2 Seg_3
Iteration 2 m

B 3.7 % <& ;> (Multiple Search)
3.2.3 BS-Loop

BS-Loop i & p enf Rz i& i é_ﬂiﬁv*"‘ﬁi%iﬁ.lp;,mePT%
(LLU) > L% LP #eeh- ¥ ﬁﬁ’%’(é_ ' Eo) U BRI & LP #ean? ¥ 7 f2(A
DR A kS AT ) 9_(LU)SMMW *ME’#T(LU)&’?
HE 200 R 0 17 - AeE 2 ﬁzep%’s:fk ) T T AT BV
BS-Loop 3 f2im 4240 @) 3.8 #751 » H w023 p 4o T o

1"‘\“

BS-Loop . ,
] > Vbt g B

Y3V

)
MS-Loop I Ve
el N GRS
iz o7 38 (V,IT) > 5o . *‘RJ\(E/; ; LE’L_ D
] 2 PR 8 (A AR B
17 R -

&l 3.8 BS-Loop

Procedure BS_Loop (L, U)

Initialization /* set initial range of throughput*/
i=1, /*1 is iteration number*/
Li= L Ui=U

16



. : V, -V, .
While {(i=1or 2V L>¢g)}  /*¢ isasmall value, e.g., 0.2%*/
1
Step 1: Determine the two test points within the lower/upper bounds

Vi = L(1/4)Ui +(3/4)LiJ
V, = 3/4U; +(1/4)L |
Step 2: Evaluate the performance of the two test points
Call MS_Loop(V1)
Set P1 = LP_Check

Call MS_Loop(V2)
Set P, = LP_Check

Step 3: Update the throughput interval for search
If (P;= “Pass™) then Lixy = | (U, +L,)/2], U1 = Ui, k=2
If (Py= “Pass” and P;= “Fail”) then Li+1 = Lj, Uis1 = [(U, +L)/2], k=1
If (Py= “Fail” and P,= “Fail”) then Li+1 = Lj, U1 = [ (U, +L,)/4], k=0
Step 4: Next iteration
=i+l
Endwhile
If k=0, Stop. /*User warning: the input value of L is too large*/
Else Set V™ =V,, Output V~

FVEehr TR EREE 20448 > 1% BS-Loop & VEXZ SEE N T

to LK o Aot B~ BV E - f1* MS-Loop 940F 37 i 42 2l 8

BE q]w BIEB - A REZRERIT TRV AP NAL TR
B2 AA 5o

e SR - A Method 0 22 Method_1 &3+ % =t #icvt ﬁwr'f P FF - B

#ARRFIF AT 94 & > Method 0 BK 9 f8A &30 7 B2 A > Method_1 7

BXFF 3AAST Jﬁ&%‘&ié_ % Method_0 m]‘\ﬁarﬂ?»‘-ﬁa“‘ A TO » B Method_1
3

ZEE S ER O ; 0 7;9T )78 W B PR -4 G 54E 0 Method_2 e Method_3

g PR+ 52 Method 1 4piT -
3.3 PPz enkfas 2

P en R AR BR o AR e T ¢ SRR T  BEAEZER
Tﬁ’»lim4 AR HIR o pLpEEL = ”’“’fﬁ 4o 3.9 1 0 AU R = F At
¢11 Enhanced Q-Network % f#en®iE 1 “". v #R {8 B AL Fw B 2 K fZ - ¢ Enhanced
Q-Network =7 5 §_& % 7 - 2 (I1,R) m'F‘P‘T s T RN T k< A0
AV IEEE - 7 FRRJLR) v RAFFE ERESD - 24 0 3 dren
AT RRG EAARILR) o At fEE > d 0T SAZLE T > F 4 7w

= *
FEIHER

|

H

N
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Enhanced Q-Network ,
'.R SEES TN ¥
N (BB R £0) -
A
;‘jr% >
R foxiEi B P i
GA % & %
|::> FHEFEALE NS |::>
R*

B13.9 migs Airsis

S VR B B AL ] e
Procedure GA
Step 1: Initialization
® (=0, Status = ‘Not-terminate’
® Randomly generate N, chromosomes to form a population Po

Step 2: Genetic Evolution
While (Status = ‘Not-Terminate’) do
® Use a Cross-over operator to create N, new chromosomes

® Use a mutation operator to create N, new chromosomes

® Form a pool by taking the union of Pt and the set of newly created
chromosomes
® t=t+1,and select the best N o chromosomes from the pool to form P

® Check if termination condition is met; if yes, set Status =“Terminate”
Endwhile

Step 3: Set the best chromosome in Pyas R™ Output R”.

O R TR B 2 R RN AR o AP A A LA IR R 2 e A
i# ;# (chromosome representation) ~ 1§ J& & #c(fitness function) ~ & it i& & 3 (genetic
operators) ~ iF & & § iE i o

LA - BA ST AEAR=[r,.,,]H ¥ r=(a,b,c,d) %
A ] BL(gene-segment) > BT b e & PIAL G A Fl(gene)o d *ta +b+c+d=1 >
HEQ RE (FPERALZADASEE) Phx - BA ST = Bpd & F(free
gene) @ EQ k& (A FEMIADESEE) MhE - EE SR G - B
d AT e AFFEZ2A NGB A28 pd AT P FHEGFEE A
WAFLBERXFLAST BRI A A Mhpd AT §%° 0 d A
Wuetal. (2009)=73n B> 2 3n,+(n—-n) @ > H¢ n *£2Q & &° A F B>
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N 2842 NE FHP - o

PRFIRE 2 - A M e ad o AR AER I MRS T A
AP REH PR T > A R A N A DAL A AR R AR o i
& S0 ¥ ¥} i e Enhanced Q-Network <8 -

P TR B 2 i 1Y 3 B 3 (genetic operators)F @ 4 ¢ % fiz(crossover)fr %
% (mutation) » < fiei# & (crossover operator)E | * 3 3 i 4 ¢ #8(R,R,)2 £l
BATA £ 44 M(R,,R,) o doi ik 0 24 MR LR, PFIBRATFIREKET A 64
ﬁéalmoa%ﬁ | A7 B AE & APT 4 B B et Sk,
fer, meplEdir, 2 o1, A EATORA TR o

TR LB B G NP AT L F AR Eg - pd AT (BRETS
= BATF ) Fp A ™AL 2o, z’v’ﬂfa?: B FE T M :L,;Jr@#;
a+b+c+d=1arIF0 2 His pd AFenid o LA SIVEREAE AT
LAer, F o4 Bpd AT rfor, md LEARS S EALD lﬁt%‘fr&\ﬂ&&
r|3 = (&, b, Gl -y, - i2_Ci1)Afrri4 = (&b, Cp,1—a, = by —¢C;,) ©

FHRAFPEE N RRIEV BRI ADES P T RRJER T L A

A& FAFI A THERLIADES PG AT, ﬁéﬂ&%&%{
r_ (a'l’ '1’00) (1 bll’ ll’OO)‘)f"?r (a|2’b|2’00) (1 b|29b|2’00) #EH O

R e N0 AL SRR = [, A L= [ o X é_i#?méﬂ&ﬁi°

il BiEgy N

- XAl E 0 HAYWRLRAG A N BAFRKS > F -
BT R A A SRR TR R PR T AL S B AT
4-‘5 ’ggRg,:[ri3]aR4:[ri4] °

R %i¥ ¥ (mutation operator) ¥_j¥—~ B%F % ¢ MR A2 ¥ - BATHL I M

R, o % H-pt % BiFE 3P 4o ﬁ;t’ b d gé’rR VORI - BAFEE (B

ai%q?\’ﬁi*)’ ?Fiﬁ PV EBRA A MNEATRET 22D

No=(@ b0 d) P B E B B AT ERE - B (RRE Y-

@%“*T%ﬁ%ﬁﬁ&m<&£%ﬁ K)o &1 404% a +b +¢ +d = 1 2]

““3iﬂ'*ﬁr‘éf1mm CHEE T AL - BHSA R R
V-3

T2 TR A REARARAT

)

C_(all’ il’ —k- C) F AR
;i*r—@mpm’ﬁ_ﬁi%ﬁﬁ?éi—%%ﬁ%ﬂaﬁ
r. =(1-k.k00) -

PAFIREZ TR BEESLEDR DB - R fRGE T, A ehiE g
MRaFELH o F D v AT BARER AL TN T T, ﬁb%ﬂ/?ﬁ‘-ﬂ»/z{’%q\
@ﬁ@wﬁgmﬁlh’#«ygﬂﬁﬁkwﬁﬁm&u@ﬁwwwo
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3.4 R bl%#E

A Y L F B 34t i Method_0, Method_1, Method_2 %2 Method_3 #h.4 %
HFrx o FRMFEATR Y NT Mofic h A HE 5 Pentium (R) Dual CPU 3.4GHz 1G
RAM - &_»”‘"5@" BT ARRE S TEFFIIARTATREER

LEMWAGTREOTREL A T o 28 BREYF - BRT TG 60 BT
Fab 1 ¢ 57 292 545> Fab2Bl¢ 57 352 5485 o & — 5485 ¢h MTBF

(mean time between failure)2 MTTR (mean time to repair) 3 JRj&dp A fe o B
PHEFHFEFER 5 CTo=40,000 min. or 27.7 days °

AR J%%;p_ AN B YR Z A SPF IR 30 9T o
W= TR A SriiRdrd 3297 c R =Y B0 4 A St
33507 o LATIHE 2 5 G e £ T, 10000 (738 e
) 0 Tp =500 (B i f2M4F 4 et (N 4) > Po=1000 (23 #) » Py, =0.9 (2
fes) Pn=01(R%¥5)-

%31 WH-  Z A Srd R
A& Pl P2 P3
4e 1 if = 338 338 338
A &t b 0.5 0.3 0.2
32 R - A SRR
A & P1 P2 P3 P4 P5 P6
KN 338 338 338 300 300 300
A gt b 0.25 0.25 0.15 0.15 0.1 0.1
%33 FH= 4 A SRR
A & P1 P2 P3 P4 P5 P6 P7 P8 P9
del i =% 338 | 338 | 338 | 300 | 300 | 300 | 250 | 250 | 250
A gt b 0.17 {0.17}0.16 | 0.1 | 0.1 | 0.1 {0.07(0.07] 0.06

%34 5w BRfE 2
=727 Method_2 i
[ERC N 2=

L%fi?vﬁ%fizié r&?r_ PR e AR R ATHE
B 0 B = ¢ Rt Method 0 0 2.48%¢1 A&
& Method 2 §3+ % ﬁﬁ*%ﬁ&ﬁs”f_mo d & 357 >

T

rl,;,L

ﬁ‘_ﬁ?i‘“ R s Method 0% % 46,587 (= 13 /] F¥) » Method 2 % % &
J12 5 (~ % 35 /»\é’) o &R “"f@;’# +ootE ,T\ﬁ¢ﬁﬂ£%)?'§1’g@i SV
*ﬁt?‘? “rie e T Method_2 E 25 Ruig A2 R BRI o ek )2 02 o

% 3.6 P i

PO =

RN S

W T E REREFR S A & kA LP e

2ZE 42900 § (%912 )

20

pF) o i Method 2 ¥ %

E ’"Ll',-ﬁ, m)‘l‘ B Eﬁﬁ? ° LE%E%\
LP #£% ¥ » i & & Method 0

& 10F(~ 92 m48)-



%34 v FfES 2 HA D F gt @a e
F8 - 8= 8=
{Es 8 BAED| A [ RAN| A (RAN| L
F2) G | G2)] W |[G8)] W

Method_0 652 0 125 0 846 0

Method_1 650 0.31% | 724 | 0.14% | 795 6. 03%

Method_2 651 0.15% | 723 0.28% | 825 2. 48%

Method_3 650 | 0.31% | 697 | 3.86% | 790 | 6.62%

35 2 AR E AT RFRT ORERFT R
B - 3= W83z
=
M EE; £ 5E(H) if’; £ 5ECH) if’; £ 5ECH)
Method_0 892 0% 3111 0% 46587 0%
Method_1 437 48. 99% 1497 48. 12% 2197 4.72%
Method_2 532 59. 64% 1478 47.51% 2112 4. 53%
Method_3 539 60. 43% 1590 ol. 11% 2940 6. 31%
# 3.6 Method_0 ¥ Method_2 s fzpe i 4 47
8=
g 5 LP #f% | Z§e | GA+Queueing | £ | B3P EPFEF | L
f2iz (sec.) (%) (sec.) (%) (sec.) (%)
Method 0 42900 0% 3687 0% 46587 0%
Method 2 110 0.26% 2002 54.3% 2112 4.53%
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35 * % B

AREP ERET B AR AR 5 R T B RN ARG 2

& "ﬁ*m‘kﬁilﬂ;ﬁj I %‘E}éﬂ{i‘g%t o R REMREFEN TSN AEELE

fe 0 F A Me s R AR S I RG S BYBRE AT FAE T
- RV L fRAE ‘J’?,f‘fu%\;j:}ié_ 5P Rt AR ﬁﬂ,‘!i“gﬁﬁ}g‘iﬁ?ﬁ@éﬂ{ °

He

AL AT Ay - B2 (Wu et al. 2009a) B3k 97 A R T RS
AR RBREFRT I3 REREERTE - ip”wﬁumﬁ:%*é
mmmﬂzm%)ﬁﬁ*iEkﬁr%9J§§?%&iéﬁ%$’ﬂﬁﬂ%@

705 1P A tpHgEy B RRORE > A A REST T R R
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Frd @Rl R

AF ARG E R R R R B R R A
m &igﬁgjm@%gﬁm;ﬂ\ Sk ol E A AA BREE KR B - BPE KRR
o &ﬂ’“:F&$ﬁ&£;ﬁm¢%ﬁ°ﬁv”?%%ﬁimﬁﬁﬁﬁﬁﬁ
FhHEERFOERNE ) RS AT RS -

AIREBE G2 PR

LEWMAFEL RS A QR HFO FAE KA al*f‘ 300mm
g Bl S = 5 208 > (2 300mm 78, [f]— 3+ & 4o Pi\g e § ) 8.2 2 » e
A A 4 EPERAE T Ay Em#@ s & EH p B I e R G %U(automated
material handling system, AMHS) i*i F AR AL RN aE S (T A4
ARG R Z L 2T éﬁ-*ﬁf‘zm@%mr\ﬂi# g%*f&ﬁu\ms»%]
#uig 0 Ae@l 4.1 fror e

SR
™ , i = K E g
< 9 *~%@ﬁﬁﬁ
3 ¥
B
o

B 4.1 S8 Fu 92 e 1 4 52 W O

DH L L SE BRI kR
®ﬁﬁ%wﬁi@43am@’v AT - BAcl s Ra pt BEA N
1\1 7}'1;173‘ g f*»\‘i ’ ’bkr' ’}')& F'&rﬂkﬁ;]ﬁ[ﬂé}ﬁ%—;\ ’@‘ﬁ;ﬁ]:‘g‘ . j\!a'_" , f{‘]ﬂ.b@

ﬁgjﬁlﬁé'ﬁﬁiiﬁm%/ﬁ'l—_ﬂ %Ea*ﬂréu|mgarﬁ‘]r{ﬂ—\—‘ ll;'#:; IRJ?( °

BB PGE - o SORFR S X EMACE PR § R DR U2 E
|4 “E’); BB BT St e (T (blde B e T ) o e Aok B

%Piiﬁ—ﬁaﬁﬁﬁﬁiﬁﬁﬁi’%*—*ﬁwmﬁ@;ﬁ%ﬂ’
BIRPFELad N o TR RIPF oS N AFR LT AT T F R EEAIN
*iE %&m""%J&ﬁﬁ%@%aaaﬁiﬁ%ﬁ4’wwa‘ﬁﬁ%é
R "%l*}&’\"j%ﬂ%‘_l. ¥ebente 1 F(Bay) > € < PR MAS S oo L7 L L

_E;
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Procedure Machine_Mix_Determination
Set i = 0 and flag = “start”
While (flag = “start”) Do
CT" = f(Thy,PX,,MX®)
If CT® >CT, then
m?,,“) = m?) +1, (jis the tool type with the highest utilization)
(|+1) _ (I) - -k -
m"=m/", for j=j, 1<j<k
I=i+1
Else flag = “stop”
Endif
Endwhile
Set M'=M® & Output M"
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Set i =1 and flag = “start”
While (flag = “start”) Do
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Else flag = “stop”
Endif
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