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The growth of semiconductor industry attracted to researchers like design, facility

technique and making small size chip areas. But nowadays, cause of technology extension

ard oversupply and price down, yield improvement is the most important point on growth.

This paper describes the computer modeling technique as the solutions to analyze the

problem,

manufacturing environments. The computer models are built referring an existing 8''

production line in Korea.

to formalize the semiconductor manufacturing process and to build advanced

wafer

1.4 &

HEA A Al upd FUhsta low 4
Alg7 e 12" Yols] FA 3 Cluster Type AH]
Sog wgsta Yok, ol wet vid B F9
71% FAB Lineo]l W3, Az ddd Aol
o C1 FF wEA] Y ARE FE OHAT
&, Aul7]&, Chip Sized 283t F9 7|€H<
Mol &3tk 2y WA 7l it
A A st o7 A g ¢
A7rdgol By Qo Hi Yo F v
%4 FAB Lined] #EAY
Bz algdel AdlE sk AR HolE o]
o,

SECED 7)%0)

ol WA AL diA A, ¥7] % 79
54g Aol i ERS diolE Mst dojut
Fotd mda FIsrjoe HAl7E ok, wheba]
A HAARE A AEdoldd HIo &
2] Hojc}, FABIlA F& EAstazt e A A
Abeiele] QAAA &3 4, ¥E A4 24 I
H] o5, A3 o5 Fold. 53] FAB Linel# o}
Yzt BE Axdde HF & FAe vE ¥Ed
Foltk. olA& 7] M e a44d T3AE
24, AR A7) 2 9 Stockerd] HiA7} o]
Hof gy, B3I HIZY A Z3
Buyers Market9q] dAdoa A7 A3 37 o=
£ B¢ d7tdFo) & olef R T U B
A AzgolAe 71 2 sAA FAB
A7 FAB Line€ Wl¥ox =29, A&

i

Hk 5 )

i E

Line&

- 115 -



q¥e Fdste] Bt AR

BE AgE A
de d3g HolAd. a8z dod 2
A&t @A) FAB Lined FAY& otst
HAHL A sAT.

o o
eyt
HE >

=

. Input Data

2 =24 A8t 25 949 Data & FAB
Linel A A28 AE RAOZM, #d Axol
B@slo] 2= Data® Wold ALgahgich. Input
Dataz 24 th&el 47442 e, 449 Data
g 7138 Re AgaA

2.1. Step* Data (o} 3} Step Data)
Stepd & 71&o] HE AREM, 7 Device 2

AYPHE Ap-g-7n),
Stocker F°] 71&Ho Ut &
dolAdol A A82 Devicet Al
o},

2 A o] &AM, Destination
=EdME AE

TH2 4334

2.2. Equipment Data (°]3 4] Data)
FABU el Zulo] @A dHolgEolth

2.3. EOH (End of Handle) Data (°13 %714
% Data)

=7] A% Datax 99 7+ Step Data®] “EOH”
Field® 7122 3ld TWEo|A DataZ, HZ= Al
gaolMg APA7A Z TA Stepdz FEH
o & AFE v

24. FAB-in Lot 4¥4%& $1& Shift Data (°]s}
Shift Data)

M2 Lotol FAB-in2 o Al85< ¥ DataZ
%, 7t Device®d FAB-in®& Lot 74& Yetd
t}. AA Datar 509%te] 44 FAB Line DataZd
7122 AHREH A

2.5 Input Data A&
T A7 2 MTTR/MTBFE 44 FAB Linel
A ALE3 Qe Datag 7132 &

M. Lot 35 ¥4 ¥ =242 73 ¥y

3.1 A EHlA A

- FAB9 7] A4F Lotid
Stockero} A} ol 713t} b Stepo.i2
- FAB-in5¥: Devicet: 3% #rolth

- FAB-in® FAB-out2 #d Fuldx 2gdc

- FAB-in5l$ LotE & Algaloldl 712ke] uf Shiftobrt 511¥
t}

Aol Al B

gt

- Reticle & A7+ Fulsl FAol gAQlel 30 $st
ARy,

- Multi Batch®l 3*4& & %9l Deviceit Batch ~*4°) ¢t

AL Al A3, 3 Receipeol AT A4 ¥t

- Destination Stocker”t Down%l 4%,

Lot Alter Skockerel A Destination Stocker?t 319 # w7}

z 7@

- Stocker Ul¥e] AulEe QA A Lok g gt

- BT A Wy TEEA G

- Fu] el o] B At T FY Al{tel ¥t

- Input Dataol EQ. Capacityi: Ul% Buffer®} /1% ¢]v]

8til, EQ. Port Capacity¥: &) 1O Porte] §&& oju| et

- Liftery: 4stolg vt @@

- Photo Zu]oll A& Reject’t 91, Rework®?HS =gt

Reworkol €13, Reject?t% 8 gl

L Stockerit o]'g-§t

el 84%

- Photo 3Hl o9+
- Intra AGV7} ¥ Bay® AGV @S % M, AL
sA A Aut

- Intra AGV Charging Point #¥ AGV #¢ A xstm, 17
ANz g A9 slol Ax et

- Intra AGVS] Charging Level> 30% ©]i}.

- AGVY 9998 139 Bayt
2 Lotoiz &t}

34

1 Loto] 3, 22| Bayeli:

- FAB Line2 19 3 Shifteriz 9 &v}.

Warm-up Periodg& A
AetA o, = yAsAo
& 7} Stepd %71 AHR-E A AR
Step?] Destination Stockerel 713t Aoz 7t

z27] A%

A&

Datag&

- 116 -



A3, Stockerell AFHo] e Lot5 L =T
dee Stocker 7] AZhg A H9, A B o]
Aol A=W b FulolA A Stepd VP
T U3z Lote S MHse FHL Wyt @
33 3yl A€ 73 (Lot9 Destination Stocker
=3 A)

#A 983 Stepe Loto] Destination Stockeroll
EARE o, oS #2 71Fd g&AM 2 Step
o gt Fulg HesiA foh

1. AHR 7353 &)

2. "4l AAWE Stepdt Fu|7t Mol 8§ Stepo] $AR
) (Reticle 38 #tgdo] Ax Fulwt 3

3. idle “}efe] #u)

4. "4 Pl g {7t g )

3.4 Lot 49 73 (oA 34 g5 A])
oA FHo] AFEW, 1 Fu|7}t gl FA
& HAE LotEE StockerdlA #oleyE 7]
& 2o Lot A9 elN Hsjye
F, 1¥ 24 AgEE vt A dd A
2 F 2¥ 2P #Fste FuE e

2 45U

o
o

AN

N

AN

!
o]

B
R

1. @4 Stept 5AF Stepd] Lot
(Retucle ulg 2gjo] At Fulwt &)
2. Rework H¥l# Lot
3. Hotruno] & 43l Stepel Lot
4. @A Stepel A-Fol 15 Lotol 42! Step2 Lot
5. ©%& Step2 A&l 09! Lot
6. 7t 3 d7IE Lot

35 A% ¥4 Al~¥ Logic

3.5.1 Destination Stocker A& 73

LotE o] ¥4 Stockere Z+ Step? Destination
Stockeroll ZA=]o] k. vke} Destination Stocker
o] Mul7} Down¥d Z5-ole AAE Alter Stocker
2 w4 gn) Destination Stockerol o &7to] &l
€ 7Z9dx AAHHE Alter StockerZ HrEEl

Alter Stocker %Al 7} Steprit} Q=] o,
Stepoll metA= Destination Stocker®] Down, Full
AElel WA 2 ok X7 g2 A NFHe] gl
t}, 9heF, 2 E Destination Stocker$t Alter Stocker
7t AHS s dEIZE ol Aol ¢x|ol A
7188 A thE StockerE 9 AHE B8 A

352. Inter AU A& 3
Inter A|2¥& ¥ 1 3 & 4oz ol8llA 9}

¥ 1. Inter Al2gle] 74

g 1 Inter System
Load Capacity 1 Lot
Vehicle In/Out 20th 4

olje

2
1 Lot
In/Out 1444

o

Inter A12¥19] Inners} Outer #lYL FHH g
e ALgste g deEstaint. o2 s 1y 1.
B o] w2 el StockerZ o] F A% A Path
9} Zo] Line® ¥ud £ EAFol o, o
E A= g

o

AKX

[

*HN

29 1. Inter @Y deiA e EAF

353. Intra Al&% AGV
Intra Al2=®lo] AGV Fule) ozt thE
Vision Time, Load/Unload Timeg 71xv, A=A

o]
A=

Line® dlolElg& 98 dolelz Atgstel 543
At
$4 Intra Al2dWe] AGVE H¥a: $4 &9

=117 -



£ ge3} 2o

1. Charging Level ©14%] AGV
2. &% 2 f29 e Rl AT AGV
3. Lot& 4% 447 I AGY

%3 Intra AGVE
A =&,

222 Path Planning®

ool e $H £t

2
ged 2.

1. Charging Level ©]13}¢] AGV
2. Lot& &ukal: AGV

3. Lot® sisdle AGV

4. ldle 4=12l AGV

AGVE a
Rol &M &97t B AL FHd RS 3§

.

35.4 Lifter

o 27 o5 T AL A
B =R THF FAB LinedlA Lifter= 5
2 dAstdch B3 Lifter AHE Aol gl
Hel $4 Egolh

e
ol)u
o)

Lot Lifter&
o}

o;\.]

1. Lifters} 9929 Lifter Stocker®l Capacity7t 7t H2 #
2. A XA 7H7bE Lifter

giel =AM
Lifter Stocker’t
Ao A 7Hg 7HhE
ad.

A
A elge 3

=

i AE
Sole 84 4
Zo] Lifterg AHs=F &

Lot 7}*

3.6 ¥4 Logic

36.1 Rework =4

2R & AZ A, Spec-outelt #HAAel HFE
os] AZHel BaH FFolEe Rework ol
MA@}, Rework Lot dut ¥4 23 Lottt
2 $4 #92 7t} Reworkel #Astd 3

AHE st HAE A Ao

HlE Sample

Rework Lot& Rework 3BlZ ©°]% ¥ Rework
Fde FPF Foll A A HAAZ EofA
APt Rework TS
Rework Ratiodll 2|&|A szt

Step= Step Data9]

3.6.2 Dummy Lot i3k
Fulell A ALEH = Dummy
Datacl Yeht A=
g}, Dummy Lot
glo] 30208 FYsA HAsAC

Lotel zele vl
F7)uket 59

gehis AEe gulsh ¢

Dummy

AZ TARL 712Hog 7zt Bayol 44l Uiz
Cellld o]#ojAm, Lot @99 FAE =%
AAsPer, A= FA Batch®] A7 Step

Datasts #Agtel w2 M wAle] Main &4l
Batchel 2719 Q38 Awstg oy, Multi
Batch FAA & Stepo ol zdo] ojgr o
Bol 1 Lot ¥322 d&sadnt

v. 3% ¥4

4.1 3w B8 a3

Aul 715 &S Batche Z$i: A WA Lot
#u] Port 98 AlztolA vhAI# Lotel #¥| Port
A9 AHHIEE T gHle ThEAtoR

Ao

® 2. v 7HEg (d9:%)

2 4} | Photo-A | TF-A DE-A Diff A WE A
1 458 3.1 9.3 63.4 979
217 184 70.6 60.3 319
675 23.1 884 623 273
it 56.1 213. 87.7 68.2 26.4
7 gug 19 Az AN £& FPshel )
9 sl AFel FolS BFAAT

-118 -



E 3 Zdd 19 MY deln (¢9 : dlolw)

A 4] | Photo-A | TF-A DE-A | Diff-A | WE-A
I 850 150 1150 625 2200
2 620 500 775 500 1500
3 15625 950 1000 625 1300
et 1384 878 972 730 1328
Aol @zze AAH P Aggel 433

@tk el 74x 2UE2 A 44 Linedts
37gk zolzt glent Diffusion &9 7ME&&
A7 =A dgd F, B =89 di4 FABoIA
7% Diffusion FruleA A st
I E £ vt A3t Diffusion 4L #e +
9] Lot& BatchZ Foli #A& 3z, Jdyoz

71 23 Az 7HA 7] w& ol

4.2 Step U3 A3
£ 4 Stepd 1Y A2 dolH (9] 1 2lojo)

ol N StepAO0O1 | StepA002 | StepA003 | StepA0)4
1 1525 1800 2000 100
2 70 1500 1500 650
: 1150 1450 1350 1200
BT 1254 1730 1650 1424
E 5. Step WIP
A 3 StepA001 | StepA002 | StepANO3 | StepA0D4
1 4 4 3 0
2 0 2 3 3
3 2 6 5 7
oyt 5.1 42 93 153

ol Ad7g o] &8ty Stepd WIP #4418 3l
WE #Hyo] BAsE Stepd AT o] HEE
d&% Steps S Wluwstd 2 Fo 7 B Lot
o] %ol Ui Stepol WEH HA ol WA HE

dl, gule} wlasted 1 Stepell #ZE vl o

F& 24 F& 49A9S FHstA o] LAE
s Aslof Frt Stepoll #HH FAAZE A

Diffusion &4 ZollA HEHFo] a5 LA8A

o},

4.3 Bay ¥ Stocker #3d Ax}
E 6. Bayd WIP (&9 : Lot)

Ol 1 2 3 4
1 896 344 223 490
860 278 207 521
811 327 156 486
Bt 853 339 243 525

¥ 7. Bayd Throughput

A 21 22 23 24
15175 22315 5150 17450
15650 17300 4675 18659
3 15025 15675 2700 13577
B 15473 17588 3456 16674

Bay¢t @@ € ZAIE Stpe #H A EA3 A9
AR5t dA WIPS 245 718 2 WIP
7bAl= Bay7h & @70l wAE FEo] 2A
, ° B¥e AT E Al2"e E4Al, StepTA
o 4 59 ¥ Ae F Ao
22, Step e HlwE T3t Bayol B5 4
S gbolof girh

o7& F2 Diffusion Bay, Photo BayolAl
WE @do] dAstdEd, dAs 41, 42004 A
gatgon £A4E Intra AGV AN 2€E AR E
Aol strhe} Aol ATt

no

o

—

¢

o

b= 2elo] o

oy

¥ 8. Stocker 7Hs& (2449 %)

A ITK| STK-1 STK-2 STK-3 STK-4
1 346 176 121 106
2 2712 149 149 97
3 31.8 157 9.8 115
gt 328 183 14.7 144
e EZ XA Stocker 7FEEo] We AHE B

SES

4

Ad=d, s dst7] sl = Stocker A7]

EolAY MFE FHof ). 3R %, Stocker

i

- 119~



7} 91X % Bay”} Diffusionelt} Photo Bay$! 2%
 Audez & /15 &S B

44 AT BE A2 47
¥ 9. Inter Vehicle®] 715& (49 : %)

o Al 1% In 13 Out 2% In 2% Out
492 54.1 481 497
46.1 475 40.2 43
40.0 384 574 56.6
it 419 416 417 424

Inter Vehicle?] 7H5&& 3529 Inter Vehicle
Al Fao 43 wkong In/Out dAlde 7}
F&o] v A U

¥ 10. Intra Vehicled] 715 & (249 %)

A 1Bay-A | 1Bay-B | 32Bay-A | 32Bay-B
327 343 505 51.1
2 285 256 533 528
319 29.1 539 54.1
3t 332 304 55.2 533
Intra AGVe 718 94 Bay, 339 ¥8<

Bo] ¥x USS &+ Utk

¥ 11. Lifter 715 & (49 : %)

o ifter 1 2 3 4 5
200 184 157 182 19.4
195 223 133 19.1 204

208 237 172 16.1 177

Bt 212 227 138 176 184

Lifter 715 & 9A 57t 438 NE2 ALEH
7%k, Bay¢ Stepel uwet =84 %L L&
g ¢ k. 28y Z Lifters] 71§ &0l
wouwg Layout, Stepel %A, Lifter 59 %74

Fol €83t

38l

vi.zd &

2 =Zoix AAe FAB Line DataZ nulgto
2 2A33 Agdo|AE 3 By EE Alxd

&Y 2 F AT PR
sert @Al Linesl ®AWE 3 %
m, 3 AR 42 P AN

AgAAE AFgsel B AFe Bas 4

o}

2 @49 AAoth MEM FHL 4 Hs
W 3R AHS WRAVTE AL U
olele Adolm, ¥4 Aol WAHAE 7&H

J FAHL WEA EFsojol sme ¥ AA

Wil e e 2809 ZFAE a3 # Ui
98 HAYL Aduld  uk. Layout, FHl,
Stocker, A% ® Axdl 2ol WAooy &Hajol

FAB Lineold A3l A%
E =FdAe

g

1S iAok gt
Stocker®] 7Hg 43t Aol oial
a& &k ¢} FAM, Stocker 7HA, v
Stocker DownAlel i W¥ Go %53 ¥
¢ HEdgd, g WA o] A& Y 7
Aok, £ B =M AL w3 Hye vhE
e S Hohx A Al Linedl
Agsd o A7 vbdE £ AL Aoy
FFxoe ofuiel ¥4, #Fl,
4 AN2" S0 gidE A AP
Bop A& S AANY ¢

QoBg of

A% W
%o 4
slefok & Ak,

Stocker#®

Acknowledgements

g A¥E gAY B/ EAT
(RO1-2000-00250) A Ao2 FHHUS

FaEd

[1] Linda F. Atherton, Robert W. Atherton,
"Wafter Fabrication : Factory Performance and
Analysis”, Kluwer Academic Press, Boston, MA,

1995

- 120 -



[2] Stephen A. Campbell, "The Science and
Enginerring of Micorelectronic Fabrication”,
Oxford University Press, NY, 1996

(3] Ben G. Streetman, "Solid State Electornic
Devices”, Prentice Hall, 1995

(4] Averil M. Law, W. David Kelton,
“Simulation Modeling & Analysis”, McGraw-Hill,
1991

[5] B. P. Zeigler, "Object-Oriented Simulation
with Hierarchical, Modular Models”, Academic
Press, 1990

{6] Chihwei Liu, "A Modular Production Planning
Systern for Semiconductor Manufacturing”, Ph.
D. Dissetation, Univ of California, Berkeley, 1992
{71 R. C. Leachman, "Modeling Techniques for
Automated Production Planning in the Semiconductor
Industry”, Wiley, 1993

[8] Kelton, Sadowski, "Simulation with Arena”,
McGraw-Hill, 1998

[91 Robot F. Pierrer, “Semiconductor Device

Fundamentals”, Addison Wesly

- 121 -



