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Simulation of Conductance Effects on Vacuum Characteristics
of High Vacuum System for Semiconductor Processing

e’ Mo’

(Hyung-Taek Kim"® and Man-Jae Seo')

Abstract
Effect of conductance factors on performance of vacuum system was simulated for optimum design

of vacuum system. In this investigation,

the feasibility of modeling mechanism for VacSim

Multi

simulator was proposed. Application specific design of vacuum system is required to meet the

particular process conditions for various industrial implementations of vacuum equipments. Geometry

and

length, diameter of exhaust pipeline were modeled as

simulation modeling variables for

conductance effects. Series vacuum system was modeled and simulated with varied dimensions and

structures of exhaust pipeline. Variation of pipeline diameter showed the more significant effects on

vacuum characteristics than that of pipeline length variations. It was also observed that the aperture

structure of pipeline had the superior vacuum characteristics among the modeled systems.

Key Words :
1. M 8
AF/NEe B3, A AE, oFF, A% 5 %
BT Argitore] $gE 1 glor 53 wEi
TR, $FAYY, SAES, ASTIA 5
& AF7E gole AFE Az ek
A A =

B3, Augst 2 Ax
A5 3 glov B3 wEATR WFNE S
dgo) ol e A%He

|

s

A7lswol AN 2 AFst Rokr FEHH
BT XNFg7Es Zwter wAsn gtk E3)

1eldtistn MaXSEES
(I A7 SES )

:2010. 2. 9
: 2010. 3. 11
alAt2tE : 2010, 3. 22

287

Vacuum system, Vacuum characteristics, Conductance, Simulation

—_>‘4-"4
o
o2

lo

o Ao RE NFEr S8F= A
torn) el Al E2E107 torr~10° torr)
9 Fezn) e ged, A4EA
AF(10° torr~107 torr) FAH
298 g7 227F107° torr~10" torr)

’37Foll o] 277HA] WbEA| 3]
]

oX of K1
=7
PURS
2o
H‘
N,
ofl

o
ol
o

= N

o H e
>,

o2t
=
o
o
=
&
t
S
L o

g ool 12 L2 O g ol X (T

Jo
oft
2
=
g
N
s
=)
)
[
=
)

Fo M
~N
[t

Tl

OHEN
Ny
ELur
jinj
o S
=
i)

okl

—+ ; 2
ML X ol
e AN >
bl
30 g 2 o
= o
(21

r

H

>,

e r of Uk
BN
1o,
~

N



J. of KIEEME(in Korean), Vol. 23, No. 4, April 2010.

| , it = o I T N ) R
& =} o
< = 9| of o TE T 1% T
M m o B 9 Gl - )
e e = e O O e ! = o o © F of & e o=
£ (e elelllz el | 1E£E ] @ R = & - — & U |
PO ST R | i e | 4 F  ° TN T Ea
B 5T ° 5 D Sa B 2 s 7 -
| .my by o0 o5 o | ey .m b7 ) atwl.mﬁ A.H_ T
Erilled (152 ES M=z (2 (5 J1ES (ewmer = £ = { O oy R .
| B e 1 Eli i oo =5 e ||]E T[Ez)m u R opk B o ~ K T
) L eI R FA E R 5 1lals|% ) — | OMU _L
e | S G et S R S E B R N R 1 e | e nl 5 € W N Ho & N
H ,Zm ummm S EE mmn V%mm pmm it B - L B g X = oy o M -
HER HE o f NS) o o = o
] wlm|o ] 5 Q N Z_I ﬂ Ot S - ~
ol M T & > — a ok = N
) Tog s 2 il A el o
= <3 = O sz W o= Ho = ol Tl o))
H_I E.mm_ wo = - ﬂoﬂWCH/m o T = H =
x2S ®W oo LTggt T Ha AL
TH 5 I inuﬁ2& T2 TGS
. ; ) B g _ i — T L
] =% ¥ <P TTRERs s FE 72X
T £3 iy @ 2
g5l -5l AE m,# wumw oF 7T S Hmﬂwiwﬁ X I mmﬂ
c K ki C —_— X o 3 s
ez . (S —
i - o™ L wkRE T T ~
[ o o © =T O ~ W o M
n o T O T N
FRAATPNT AR TTART M E A Bl wmEUATHEHITLPTT =TT
}.%%ﬂm_@Hﬁ_o%nuanmo%_dw@%H_%ﬂ JH%WW“%@@HLHE%a;ﬁﬂgm %ﬂuwﬁ
m o ur o B mowe T N E N OB _ W W E o] T o % o
CRG i ) Ho Iy .HWL U2 Ho oo T T P = oo B o Ch - C m B ow L] 7o Y T o o
o, Py T g FE Wy TR o8 o BRHp TR ToXKoexmwm =03 b
ML e RE L0 FHET W g PR FEepdm N e WE R = _ %
TPt XN  Sagw o m Gl == 7 = o M = N9y x
PE ST U N2 g P cw o Ao o N R gy R SO o NP R
ﬂ_aol&ﬂ%%_zu_j%&gﬂmn%mt_ﬁxwﬁﬂﬂ A Papdolymz 0 TEo®
o oF ’ R s L] 7o < B LK 0 = ar o I = = mr 1Y
P LITESENSSL P a5y EREg
&meuﬂmmﬁﬁriﬁ%E105@%qeﬂoaw3 M Ezo%ﬂuz_lﬁa Hoﬂa%ﬁ/gumoﬂm: f7umww
N- o] < oy = o N R B <) 3! N o =y o - !
oo wm x o = Mo .muw ol = le 11% W_o = . wjr w MJ H_.t Nd _Mo olo ) MM Mﬁ ) y,]r ,ﬂ% .ﬂlﬁ K T T _& HH N o
TR R g T Rpk " .o RS NPT R
TEMRAL m o g P e R w Ql op Bl 0w M=o g WERS ST ST
RO B X g T e P o S AR - i e A
w &Ko Fo 0 =n Y o B Ho oo B0 Ty oF o) ~ — Ho X N = ~ b K | i 5
) o 8 = B oo 2 o Moo oo W =N oy =My i X d=
Mo B B o B © ok X T g W T o W = Mo & ~ AP = T W S D
# L T e v T A udC TRA TR e lr o 2T
s vl —_— — | N} —_ —_
ﬁoﬁL]ﬂwm dlﬂ}ﬂw;oﬂM,_Aﬂl7AiE%o| Mﬁl hArA]MﬂL|XL7g jo] Ho X x_.ﬂﬂmmmi,ow e
HET T T BTN F g T o E RO Bl B AT TR o X =W E o
S N R R TR = o N = o E . T o — ~ o Mo ES
Mo N ~ o £ oo xR, XX T =l = N B W R K i
7 W R m ooy wo  H o Kl SRR W o Ko Mg m
T Ro B Ho B Wr pw T xR P R T TP "% FREXHBRTEF
RTRTRBPPTR|ETTRTS T AT RTBTTARHNTTERHRI R FRT

3L

=4

a4

H -

a9 1ol JeEhhSATh

L

R

288

v 7] -7}
7ol & A

L

L

oL

o] 7]

oL

[

z
Fok. 20C

0

b 7bs

Z}F
=

pil

A A A

o2}



1 358403 1 88403

Time (seconds)

1e20 T T
o a50 900
Pressure (torr)

01 B
001 R
0.001 1
0.0001 1
1e08
106
1607
1e-08
1608
1e-10
1e11
Tez T T T T T 1
o 100 200 300 400 500 600
Time (seconds)

Pressure (torr)

18410

16405

1

105

1610

118

1e20 T T il
900 135e+03

Time (seconds)

1.8e+03
Pressure (torn)

0.001
0.0001
1e08
1e-06
1e-07

EXTS01E/C
EXT70-DN63ISO-K
EXT70-DN63CF

1e-08
1e-08
1e-10
1e-11
112 f T T T T T 1
o 100 200 300 400 500 00
Time (secends)

ag 2.

Fig. 2. Comparison of simulation results with

varied pump models for optimum

TMP-MP combination.
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Table 1. Commercial specifications of employed
turbo-molecular pump(Edwards Ltd.).

model name EXT70-DN63CF

No>1x10°
compression ratio He 6000
Hs 500
nominal rotational speed 90000 rpm
standby rotational speed 63000 rpm

free convection or

cooling method forced air or

water
quiescent electrical power 10 W
N2 65 I/s
pumping speed He 60 //s
Hz 50 ]/ S
ultimate pressure < 38 x107" torr
weight 34 kg

E 2 299 580929 493 A%,
Table. 2. Commercial specifications of employed
rotary pump(Edwards Ltd.).

model name E2M275
pumping speed 3
(pneurop 6602, 50 Hz) 255 mi/h
number of stages 2

ultimate vacuum without

4
gas ballast 7.7x10 " torr

weight 225 kg

motor power 75 kW(10 hp)
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Comparison of simulation results of
parallel and series conductance of high

vacuum system.
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Fig. 4. Comparison of simulation results with

varied diameter of exhaust pipeline.
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Table 3. Exhaust time of varied diameter of
exhaust pipeline.

W) 7] =2 w71 A1 ZF [sec] HH[Z];]]Z}
2 A 3
2173 [mm] (1 X 10" torr) (1 X 10° torr)
12.7 194.12 456.34
254 48.64 84.95
38.1 34.92 5794
50.8 33.12 56.47
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Fig. 5. Comparison of simulation results with

varied length of exhaust pipeline.

E 4 7= Zolo wE wj7IARE Wk

1 x 107 torr).
Table 4. Exhaust time of varied length
exhaust pipeline(@ 1 x 10 torr).

®

of

W71 =3 Aol Wl 71 Al ZE [sec]
[mm] (1 x 10° torr)
100 56.27
200 69.95
300 85.25
400 100.32

E 5 w7I=d ol w

Ty wisk(

i

85.25 sec).
Table 5. Pressure of varied length of exhaust
pipeline(@ 85.25 sec).

@

w7 =3 o] =gt [torr]
[mm] (85.25 sec)
100 1.7 X 107
200 20X 107
300 1.0 X 10°
400 97X 10°
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Comparison of simulation results with
structure of exhaust pipeline.
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