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Abstract : When the vacuum system for the process of SiH, gas used in the semiconductor and FPD field is partially
vented from vacuum to atmospheric state, a fire ofien occurs due to auto-ignition of SiHs gas. In order to prevent the
fire, the concentration of SiHs should be kept under LFL. This means that the higher capacity pump is needed to
meet the process conditions as well as the condition that the concentration of SiH, should be kept under LFL. In this
article, we conducted the injection of the dilution gas at the manifold between booster pump and dry pump compared
with the typical method that the dilution gas was injected into inlet port of booster pump using computer simulation.
According to the result, we can flow further more purge gas for safety without any change of the condition in the
process chamber, which means that the higher capacity pump is not required for safety in some cases.

Key Words : safety, fire, explosion, vacuum pump, silane, LFL, purge gas

.M E

W=A € FPD g4 AMEHE AFHZ
2 FFY £ 7IES dIdEY ot &
Hoz kst oF 100~200T Alele] =2 )
718k dok. dyR o g wied TR ALRHE
Zteed AARE, 1A, AN, 54 7t
A3 QlaL, ZFAEXE AR E o] &3t w77k A g
7t 374 5 FAS A A w9 83817 wfjFo )
718 A3 AR JF P 2k 32 5
AE AAE7] A8 X7t BgA ook

WS-SR &2 FAEH O SUIEE1EE
SAolAle] 7hankg 582 dutd o= 30%7)
), 28 E2ER Hgog 3 A4E F
HAFNEE, Aol A%t 4, B FA L o}
E(AnT} 22 carrier gas
Iz Y RoAM ZHE Fgo

=%
pa

°
T

o
%

wo, M
2
rlr
poik
s
s
k1
in
k1

*To whom correspondence should be addressed.
je.kim@edwardsvacuum.com

32

ATH?. 2} A AHEEHE 2AE
N2 FYHE ¥ FES AF¥Hos &
A= A= g, F4 AollA] vkgo]
W7 =E 28 Uitk 55, 24, 4 5
e AR e & 7} ok

T, w7 7kavt B FRYAEE 1 32
o wl|7] FHAMA d=l o) whdete Y= (com-
pression heat) 502 ¢ldle] F HzZe %7}
AESA A AT BZE w3yl e Ax
o] ohieg WF BT R4 wi7lrkxe] &
=2 33 SYshE 2L w0l o9, olAL
w7)7kme) sk delo) B JEE AR oA

=

ote] A3 278 Ioig WS Hedd Fub
k.

HEA 3o AMgshE taee] JEAE FollA]
SiHs+= poly-silicon, silicon oxide, silicon nitride 5]
utak 3ol ALEEE F8 7t & shuolt) SiH,



BIEX| 4 FPD 200l AFRE|= SiHs 7

E Ao 714 Aelolal 1.4%9] & LFL(Low
Flammable Limit), 96.0%2] ¥ UFL(Upper Flam-
mable Limit) S 7HAEM0, 50T F7) Fol|A] &}
Aurgl ale Ade X3 siok £33 420T o)
o] A *éﬁlf_{sl)ﬂr FAaH)E B E D, o5 A
eoll M T3 ey 2 F Al AEE EATE v
e 53 Zu drk

B =R SHE AHEste BEA 2 FPD
T FoA, 2F BEoA SIHE Q3 Zdo}
FAE A7) A <) (purge)dte Ha 7Fa%
o] 34 v ¥ PR TRl & vA
2 o= w2 AAF ] 9 AR = A4 7hA
U AF P9 8- ths] A4 F=(TransCale
PumpCalc BOC EdwardsA} &}4) 7k HAF 722)

olg% 0|24 1&E FYIATH

Jo

i

2. BBAAY

Fig. 1& =] 2 FPD 24¢] A {3& vt
FRA gl JfgRelny BEhg Fashe L
APC(Auto Pressure Control) Y H & ol-&3le] 4 A

HE 943 geEon 8§23}, Process Gas Admit
BHHE—L o]_g.—g].oq iﬂtﬂOﬂ ::1247})\8 jr_:Ls—Lq 7]
BEHoz AFgHITE AW e HE EAH ¥
RGP R fAsHA e e 3 g9
= FH72E I 5 A 85 hA Ok gtk
AE HxLo) 93| wj7]=E 7H2E-S Exhaust Line
£ %3 Scrubberoll A HEl® F DuctE 3 o)
Zo 2 w79t Scrubberdt Ductt Fig. 19 =4
57 ergre}h. oA wj7]H thS-3RE Scrubber7t
Az A7l APt dHE Ak Fel
w}a} A= Scrubberol] A1 ® Fanoll 2)a) ti7]gt it
ol X o] AF(YENE FAEH| 2 vt B =i
A ANzl G B W 37k
A2 )= Scrubber®] 918 & 7AXE ojujFic},
Fig. 13} Zro] ZAFA| 28l FAE w, 47t~
o A%e FYT AZHE AF B=s T4 A
B & A48 FE W Foreline)o] o)} A7, T3
e UiE QtEe] g2 A 1 Alte] Bt A
2 ANzdg AT o, 33YEH 3F k= F
2 %'—735‘—73_, T4 AWt IAFTHFE Alo)o] A
(Foreline2] zlo))¢} e wjdzAd wel HF3t
S 2F ﬂﬂ 7} A= Fig 2= BT 43
I F=z A F e A 7 F=E YE

i

sHoIEss(R|, A2 4%, 2007

Gauge p¥e Process gas
admit valve

[ Auto Pressure
§ Control valve

Gauge

Fig. 1. General vacuum system used in semiconductor and
FPD field,
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Fig. 4. Ultimate pressure of process chamber by the purge
gas systems into vacuum system,
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