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Wafer Motion Modeling of Transfer Unit in Clean Tube System

Dong Hun Shin* Kyoo Sik Jeong *and Chung Yong Yun"

ABSTRACT

This paper presents wafer motion modeling of transfer unit in clean tube system, which was developed as a means
for transferring the air-floated wafers inside the closed tube filled with the super clean airs. When the wafer is transferred

in x direction with an initial velocity the motion along x direction can be modeled as a simple decaying motion due to
viscous friction of the fluid. But, the motion in y direction is modeled as a mass-spring-damper system where the
recovering force by air jets issued from the perforated is modeled as a linear spring. Experiments with a clean tube
system built for 12 wafer show the validity of the presented force and motion models.

Key Words : clean tube system (238 F B A|2H]), transfer unit (0%

1. A2
A wzR AL TAHL F A2
ot} EAE AJ2E WL 3 %4 FRZE o

2 e, 2 o] Ay Felx, 157 3

2 39 AFEE KA f4% AdEelH. o
A Eo] AR o] AA FF AY v
30% Aol T3 FUE A|2wuy e 2
Ao HAEE FA e 87 i FAF=E FA
Hgog % AHAHA EAHE g3 ok &
A A A E FEE2 Y 2¥3l 2
AH3E 873 Yt} olF fFAE ] WEI}
7] Y8 E dARY 52 AAZE UFHAFAHR
gk o)F 2HA BHME EARY ol

o[)(n

OlD 2 OlN' -{N 02

> o oo 2 1

o])lv

o F9:2003d 99 12¢; AAMEUY:2004d 14 9
# "7*1112} AgA YR 7 AR LT e

Email shin@uos.ac.kr Tel. (02) 2210-2542
* AEA PR /| ARR T8

?), wafer(#l ©] ), mass-spring-damper

Hotogel og stage FARAE F89 v
Ae e F89 are ;s Bk oW
B 20E VEAY) ANNE 2DEY B3
58 ¥U % W) flon), FUEF 4v)e Fo|
AAE LAl wHAN 2R 8 & 9l o
Cole ZuE FUE AMM LN g
st dobrt wEAlY Q7 3%, S
ot5E ALt R BAS AFe) 9
WEA PAe HE 71 BH AL FUF
We Wsl aPHT g oY BAYES
Adet7] AaN FARE Axde] A I
siet.

FURR Axgeld 37) ¥ I F7] oha
of @ FAAolth EA wos Ry B

o o

JQ.:?&EN{O_Q.



AEd- AT £48  F3FLIHIAA A0 A A=

< 71Ae) &3t dol3E F4d duHzE EF
AE olFde etk delne EFFH Alole
Ed ugolM BAREE ZlAC gdte 9o}
7b §4E AudA olFolnz Edne AHY
A HF glo] o] & Uk WA Holn s
Z1AE 93 FAoRY QAR BIZY F

Aol dolse] & F FAlel A dA & & ok

olu] EY¥HFH AAHL 1970 il IBM o)A
g vk Qloh! a8y AAEe & 2949
A3 dolHy ke old = 93 Aojg o
HEo2 oo A AxX FHA= A R
At 1990 ddlol = A& 9 Toda Tl < HolH
of &7 FAE AHoJdle AAFRHY AJHR
Atelg] HZEQl ol&RHOE o|FofZ FUFHE
A2l 273 o AA)sta ol el Wi &
ZFo| Wistel] W fo)He] FAH o s
aF71 FHAo

ZF7HA ol Rgde] el A geoln
Ao B AFAFA = Bol glon} golH
o] olFAl HeolHY F£HEFJ WP 7L
Wi vl gloh

E =%dAe E9FH A2dHe 727z
AoFR JFHFRF clFHRl FEsEe P
A7 AEE 98l olE dolHe F£HEF
Agste F98H 2dE Ar|da ol HEE
3t vmste Eo}

2. flojHe yudt 25 nHY
2.1 HolHol =&3l= &

olFFRdE ZNAEARSTE W n"Y

A WA dA} 71Fo2 m2i EEHol gtk

Cortos tro of / wher
Transtad Urus

Fig. 1 Wafer Transfer unit

67

ol2g EAIRZE-L Fig. 1 oM} 7o) o]
H7t EH3A He ERY FALE #F3tod 944
A Z(9)HE 71EolA AAFHAJY. o
A 3 =ZoAQ] A EAL g do]Fd 7
23l £9HLS Todadl 93d 4 ()3 2ok

1 2

pq
Fy=c¢,~—sing
2 4

(M

22 2AM YolHe| ol BE

Fig. 1 914 2o 229 3448 met 9]
7} olgshe BHE x FOE BRI x Fo 54
S & WSy Holgn Uk £¥ FA5
Ay & 952E Auwoldn 3 ojRREL
sudoldn @tk Y PEE UWE Aol
e e e

> R AR AA $AwFe] Lxah
» =28 YRTALE WS FEY FEIT

- mEeiT BAEE AAY 423 43 93
sk,

dolo7k x HLZHE y FFOZ Holtd x &
C2RE y W FRAs} el o] o]
Agate wzel A7 AN Qo) 277 g
SAT AL x & FHOE B Aol A
W shiwel siAstE Aolse) wAdl vag
o gEggoz Y ke =F 471 WA
HAgse] 2Ho2 Yo WeE TE F7t Ak
Fig. 2 I4sh 2ol delsl7} x Fol4 y $Boz
BAAe W Yoo FAwe A% 2 o
714 r & dolsisl WA e Yk,

« YO0
NIPZARERS

Fig. 2 Wafer that moves to y direction
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Fig. 3 Area change of wafer
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Fig. 4 Position of nozzle and definition of symbols
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Fig. 5 Change of number of nozzle by transfer as h
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Table 1 Position of holes in experiment equipment
Row of Position of Position of added
nozzle removed nozzle nozzle
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Fig. 6 Force change on the wafer, moving up to h
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Fig. 7 The wafer that is moves from 3h to 4h
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Fig. 8 Distribution of y direction force in transfer unit
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Fig. 9 Y direction exercise modelling of wafer
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Fig. 10 Frictional force that acts to wafer
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Fig. 11 The experimental clean tube system.
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Fig. 14 change of force by y direction displacement
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Fig. 15 Amplitude decrease of wafer motion
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