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A Study of Using Simulation to Improve Semiconductor

Equipment Productivity

Student: Ta-Yung Lee Advisor: Dr. Rong-Kwei Li

Department of Industrial Engineering and Management

National Chiao Tung University

Abstract

Semiconductor industry always requires more capacity and lower cost in past years.
To fulfill this goal, semiconductors are searching a methodology to increase their
equipment productivity for reducing-the production cost and increasing their capacity.
This research is trying to find .out the best condition-of equipments to achieve the
maximum throughput performance by the equipment simulator, which is treating the
process chambers and robots of semiconductor equipment as independent resources in its
model and can predict the equipment behavior during the processing.

The framework of this resource simulation model was constructed by process flow
model ~ resource limitation model and resource reservation model to predict the loading of
each resource and capacity of all resources are limited. This simulation model can provide
the connection between resources and predictable productivity performance to reduce the
possibility of bottleneck resource idle in real factory. In this case, the equipment

productivity was increased obviously and no trial-and-error time required.
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Equipment throughput & Bottleneck process time
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(1)Dilute HF Clean (= #DHF » = & % HF/H20)
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(3)Standard Clean 1 (SC1 - ~ #APM > = &> i NHAOH/H202/H20)
(4)Standard Clean 2 (SC-2 > ~ #HPM - = &> 5 HC1/H202/H20)
(5)Dry (g% )
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(1)Dilute HF Clean (* # DHFE » = i» & HF/H20)
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2 SRR

< k¥ - (Robotl)
(1)Load port to HF(1), Load Port to QDR(2), Load port to QDR(5)
(2)HF(1) to QDR(2)
(3)QDR(2) to SPM(3), QDR(2) to QDR(5)
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(4)SPM(3) to SPM(4)
(5)SPM(4) to QDR(5)
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Windows XP 186 Cllz 2.0 G
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Bz - BRMA ATl > i 7 2 BER AL BY SF AL 7 TR
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B+ = e iRt o R T R R
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QDR(T) (H K 4r 1 pERF) 10 min 3 min
QDR(8) (H Z4c1 &) 10 min 3 min
Mg/Dry( ¥ =t 4c 1 pFR) 10 min 7.5 min
Robot1(H =& .8 pf /) 5 min 0. 2min
Robot2( ¥ =k #:8 p¥ ) 5 min 0. 2min
Robot3( B =k #.:8 p* ) 5 min 0. 2min

ik S VLRl FLAR R IR 5 Kfﬁﬁm hde 1 pERF K chE_ Mg/Dry 7.5min s 4
B Mg/Dry 4y 1 E&F’B‘j\g . g ){)’r AR L 0 L ,__’]rg_jagth‘. T2 L K-H T % -k
B TLE EH> 75Miny ¥ 50T ELH B FF gt I EFFAZBTOSmMIn A B RE
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KA NI g R ES R TR A 75 min 1T 5 Rk L AR e

FiE R ARPARIF o T > AR w2 ¥ ¥ F]3F (Factor) % ok (Level) #3 1¢

’QL"%\» _;_r o

#1I Brifsehkied “,%ﬁﬁ?%fﬂ—? 2 oKL

B b kM kT e

HF(1) (H FZ4r1 pER) 1 min 0.2 min
QDR(2) (H = 4c1 pFR) H—in 7.5 min 3 min
SPM(3) (H ZF4c1 pERF) 10-min 7.5 min 3 min
SPM(4) (H =t4c1 prfy) H—in 7.5 min 3 min
QDR(5) (H 41 PER) H—min 7.5 min 3 min
APM(6) (¥ =41 pBER) 4 min 2 min
QDR(T) (M = 4c1 pFR) Bin 7.5 min 3 min
QDR(8) (¥ = 4v1 pER) 10 w57 5 min 3 min
Mg/Dry(H =t 4c 1 pFRF) 10-min 7. 5 min 7.5 min
Robotl (H =& 38 pF /) 5mia 0.2 min 0. 2min
Robot2 (¥ = #.:& pr ) B=min 02 min 0. 2min
Robot3 (¥ =& #i8 pr & ) 5—in 0.2 min 0. 2min

32 FaEkEA

e I AT B Eehlidy 0 L ikH k2
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22 ARTVEES T LA IERS S

Simulation No | HF(1) | QDR(2) | SPM(3) | SPM({4) | QDR(5) | APM(6) | QDR(7) | FIR(8) | MgiD(9) | WPH result
1] 30 300 300 300 300 60 300 120 450 288
2 40 300 300 300 300 60 300 120 450 286
3] 50 300 300 300 300 60 300 120 450 284
4| 30 350 300 300 300 60 300 120 450 280
5 30 400 300 300 300 60 300 120 450 201
6| 30 450 300 300 300 60 300 120 450 270
7| 30 300 150 150 300 60 300 120 450 227
8| 30 300 200 200 300 60 300 120 450 202
o] 30 300 250 250 300 60 300 120 450 242
10] 30 300 350 350 300 60 300 120 450 280
1] 30 300 400 400 300 60 300 120 450 273
12| 30 300 450 450 300 60 300 120 450 333
13| 30 300 300 300 350 60 300 120 450 288
14| 30 300 300 300 400 60 300 120 450 226
15| 30 300 300 300 450 60 300 120 450 226
16| 30 300 300 300 300 120 300 120 450 288
17| 30 300 300 300 300 180 300 120 450 288
18] 30 300 300 300 300 240 300 120 450 226
19] 30 300 300 300 300 60 350 120 450 288
20] 30 300 300 300 300 60 400 120 450 226
21| 30 300 300 300 300 60 450 120 450 226
22 30 300 300 300 300 60 300 180 450 288
23] 30 300 300 300 300 60 300 240 450 288
24 30 300 300 300 300 60 300 300 450 226

R HR ey ) g e & o PIEERATS 7 R Fl S 48T Rl G AR
vt R kst ik dt o ok T SPMI3)fr SPM(4) e e 8 4 4 71§ -k 3 sk fEBF
4 A& v 12 jE_288pes/hour 3 4x #1-333pcs/hour( %) 16%) @ 7 12 F 2 _4p § B F et

oo 51 L AcF § SPM e L S A R E R 8 -0 SPM 4 1 PR chfy
F|FF H 4o 5| F 10 - = > PT ME AT S AN RS R ek - o

SimulationNo | HF(1) | QDR(2) | SPM(3) | SPM{4) | QDR(5) | APM(6) | QDR(7) | FIR(8) | MgiD(9) | WPH resuit
S1 30 300 200 200 300 60 300 120 450 202
s2 30 300 210 210 300 60 300 120 450 198
s3 30 300 220 220 300 60 300 120 450 194
s4 30 300 230 230 300 60 300 120 450 189
S5 30 300 240 240 300 60 300 120 450 185
86 30 300 250 250 300 60 300 120 450 242
s7 30 300 260 260 300 60 300 120 450 239
S8 30 300 270 270 300 60 300 120 450 235
S9 30 300 280 280 300 60 300 120 450 232
S10 30 300 290 290 300 60 300 120 450 229
S 30 300 300 300 300 60 300 120 450 288
s12 30 300 310 310 300 60 300 120 450 286
s13 30 300 320 320 300 60 300 120 450 285
s14 30 300 330 330 300 60 300 120 450 283
s15 30 300 340 340 300 60 300 120 450 282
516 30 300 350 350 300 60 300 120 450 280
s17 30 300 360 360 300 60 300 120 450 279
s18 30 300 370 370 300 60 300 120 450 278
s19 30 300 380 380 300 60 300 120 450 276
S20 30 300 390 390 300 60 300 120 450 275
s21 30 300 400 400 300 60 300 120 450 273
S22 30 300 410 210 300 60 300 120 450 270
s23 30 300 420 420 300 60 300 120 450 333
s24 30 300 430 430 300 60 300 120 450 333
$25 30 300 440 440 300 60 300 120 450 333
526 30 300 450 450 300 60 300 120 450 333
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SPM process time & Equipment Output

g23|J r\‘w/

210 /

190 T /

170

150 — o

g R T R R 8 8 3 B B 8 8§ %
SPM Process Time(Sec)
Btz SPM:4c1 PFRF &S 2 2 I 5 »chd 2B

fi—  EPHCRR AN 1) i 2 %o T P ILIL 17 6 SPM 4 1 i Ap 0 4
BT el o T R R E R ook {@ﬁ%ftﬁ‘fwﬁ%ﬁ shde 15k o FrE R IR
- EREEF e FE DT ARl Rl 23 FF 4 R R & Robotl
AR FEER TR0 L0 RS R 2 (R 3.3) 0 A e B2 Ak
o ETg it B R M 4 PR & T RobOtL A £ busy & 0 A kA E FiEF S B E
FREFRMERE S CERMEE PR o mat B0 FR i 4 1 PR LG o
Robotl e 42 & » 2 @ = 72 SPM dex R & 420sec 2 b ek 2 ¥ E A A PFR
£ IMg/Dry(B2 s 0k AALFE)E 0 el - S B o

PEEER
I
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I
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Bl ~ o o~ 2R M AR
(SPM 450 sec)

iR s A 2R (2R
(SPM 420 sec)

E]__L_:

33 FHHErESERE

PH R R L B R B L SPM e 1 BRI - i kehft A ke
uﬁwﬂ A A D Lok o R N e R 4y U SPM o1 R

. 420sec 3| 450sec 2
Retam s i
p A& & F L (Wafer Per Day) > 4B+ 4 #pm ¢ ko2 fﬁﬁﬂ NE B E
PR 2 f5 > T3o kA0 16% 87 L SPM P 1 B Rand Bk 8 A )
TIRHFELR

BV LR 0 BURKRE Y B R GRR G 0 Tt qe A

T #- SPM 4e 1 B2 B S| 420sec i fc B TOOIA f3h A w0 15 chil o &
£ SPM 4c 1

e

Daily Move of PR Striping tool(ToolA)
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5800

5600 r

Wafer Per Day

5400 r

5200 r

5000 |
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4600 |
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4200

4000

A

AR
AV

+16%

A AN
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