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Abstract : Halogen gases such as BCl3 and CF; are among the most problematic gases used in
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semiconductor process. They raise serious environmental and health problems due to their extreme
toxicity. This study is to develop a method to effectively remove those gases during the process by
using various types of inorganic gas adsorption agents such as zeolite A, modified AgA zeolite, ZnO,
and AgMnOs, which have not been attempted in the conventional methods. The removal efficiencies of
the gases were both qualitatively and quantitatively measured by a FT-IR spectrophotometer. The whole
device for the measurement has been designed and built in our lab. The removal efficiencies of the

gases were compared between those used resins. The experimental result revealed that ZnO showed the
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best removal efficiency for BCIs gas that had removed 0.094 g per 1 g of the resin used. For CF; gas,

none of the solid resins was able to remove the gas effectively. However, liquid CHCls showed some

removal ability of the CF; gas.
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1.M B

B A AR G A glol# o] Zekavt A7 AT
24 (CVD :

chamber A1 T4 ME HCl, BCl: ¢ CF, 7}254 A}
g8tk BCl;, 7kE Ion Implant FSA p-Type
DopingS $13F RE2] J8E AHEESlon Hoe 7
% 27} 2 Silicide 2]Ztol| A 42523} Ze}2=n} Chamber
Hel 29E WA $EE wolw, 47 YEF =
ol E7IA FrjElo] AMgE a1 Tk’ &3 CF, 7he
Oxide, Nitride, €357 9= &% 2 Metal SilicideE 2
Zh skt ARSRith 22 Qle) ¥ 7has SRAS 3k
Bo| Wol wyEth Azt TR AHEA AlLHE
g2 A 72 Z 920 - 40%7F A F AREHI oF 60
- 80%«] e 7}*7} = Eh:} o= 7 49_54 rse

[e)

chemical vapor deposition)

o FAE °]E7] AlZt}. £3, eriiﬁr ﬁru% (PFCs :
perfluorocompounds) 7}22%1 CF, 7}~ + th7] FolA
CO, 7h2=RT} 10° - 10° g o} & A3} oA
£ 7HAA 3 di7] Foll S E SFER ot 1000
o] &Rt #al HA| & §lojx WiEA TN WE

e sl Bl Be B2 BAE AN D Atk
2 o] hago] WEHE AL W] AhA FH
3} EesrlE olgsi AASE WY 5 Be A7t

o]FoiA 1 Qe Aok

oln] B AYAME HCl 7}AS Zeolite A, AgA
Zeolite, ZnO, AgMnO;59] F7]EFAES o] 83l
AAsHE s A8t 2% Zn0 FA7F 7P A4t
7teE ARHoE AAdTE HAFAHE Hig wp
ATk’ o] APANE Olﬁo}@ Al WA FAGellA
AHEEE E gE 24 7k29) BCLSt CRs2 AlA
ke dox oo FAAES 3-&8taAl Atk

B Aol ARSEE Ag' o]0 2 X]3hE AgA & HCI
7]-/\ B o}]2} Nitrogen 0x1de (NOY™* =& BS’ 5 24

S w7l E g 28302 FEte ATAnr)

Vol.16, No.5, 2003

om 3 AgZn0,, AgMn0,," 181 ZnO"
d’? (NOy), CO,, COT9] t7]eddl =4
ES F& AAFAY H, ¢ COTS EH FFA
T AAsked Wl a8 SR 2o

AEC)AT o] BChY CFE9 7h2=o g
AFARE o ®u® vy} gloh”

wekx 2 AFdae ol FUIFAAE o &=
2 7129 AARES Golr 7] fJ5te] WA £4% T2
A 7F2=2E9] IR spectrumS P o o]ES IGH9
Zeolite, AgA Zeolite, ZnO, AgZn0,, Z12]3 AgMnOs5<]
FAZ QYR &S THA F o] 7k2F A FT-R
2 ARAst FAo &) F& AAE 7t S A
Fote S ARESETh T o] A3E st Fast
FT-IR & Cell & Gas lines< o}&fol|A 7]&3 vie} 2
o) {7 At} AHEHAL

]I[o(n
2

2. M3 u
2.1. #xl2| &
A&l Ex TE ol 47 o2 ugte] 7Fs3}
o O A& Alear]e] WElrt 7hssith 2 gl

E ALPYolES Ag dolL o2 msaigith Agad &
e ALTOE 3A (Kil(AlOY)1(SiO)1], pore size 3.8
A, EM Science AIE, USA), 4A (Nap[(AlO.)12(SiO,)1a],
pore size 42 A, Acros AE, USA)Z 2 ¢ Wil 0.1 N
AgNO; &9 TH|S o] 24 CollA 8§ A7t iyl 3}
o] 23S 3tk ek A Leto|E 0.01 MF AgNO;
02 MZ Q11 80 CZ 7193184 NaOH 02 M 37}
A Q7= Stk olFA FAE AgA zeolite = ©F 6.3
A 2] pore sizeZ 7FA ™, 2= 3712] Na™ o]£0] 372
87t 18] AYE, 28 66 Ag” °]L3} 14 Na™ o] 2E&
o] 87119] 67t a1g] A5 AR YATRE 7Hthe
Xray 3HE A7} LA Yo"

Ag 9} MnO, 281591 AgMnOsE= MnSO; - H,O 100
¢S ZF4 500 mLol| Folx oF 90 CE s}AF gL



370 FEBURE™ - St

AgNO; €9 100 mLS 7}8}a NaOH 20% &9 150
mLE o] ¢F 20 3 7FEste] AT Age ZnO AF
382 AgZn0, £ ZnO 0.1 MT} AgNO; € 02 M
o] 80 CE 7}=93hAA NaOH 02 MZ H7lste] ¢4
33 3L ZnO 0.1 M3} AgNO; &4 02 Mol Hydra-
zine Monohydrate 100:1 2 3]43F AL < 3 mL 7}
ste] Euj wego g FAIHT”

2 AFE 517] A AP AN AA AF
trap §A] 7} 8% ofvk 7} Ao it
Teflon 0.2 AZelo] 348 BT 5 2=
53] HEREe go| ¥ & JTF 3l
sal7] He) shas) Bk ol g A A
b E59] gas cell 13 gas cell 29 EF3}o]
FT-IRZ 1 AF B4 & I=E 3%tk MFC
(Mass Flow Controller)== FC 280 SA (Tylan#l3%, USA)
AESZ N, 71283 BCh 7802 AN
MFC Power Supply= DFC 4000 (Flow Tech#l|%, Korea)
o] AFS AMESINTE BCL9} CFy 712 Sol- katronic
Chemicals, Inc.(USA)9] <% 99.999%9] 7[5 ARE-S)
Q). Fig. 2914 H%0] Gas cell2 AAAZS ¥
Teflon A1 22 TEUT} Cell pass lengthv 146 mm©] 3L
AA F3E= 6031 em’olt). Y] X3 windows
35 x 35 x 5 mm’ =72 KBr (JascodE, Japan)¥}
Quartz (DS Techno#l3%, Korea)E AFE-3I . T3 4]
£ 9% &2 AEolM AFrkatt BHAA A, F9 7}
2 cell& FT-IRZ A vlwsle] A system 32
leaking®] $15& <139 FT-IRS ATI Mattson
Genesis 1 (ATIAE, USA)S AHE3IA S84t &3
52 40 em’o]a AW YE windows} KBred W& 40
0~4000 em’o]3 QuartzS AME-FS W= 2400~3400

cm’'©] 3L scanning time- 32 Wo|t}

ey
o !

ﬁd
off 3@ o 27

O -
LR
A

o o

N
N

2. 3. AlS] diH

HE WeA Az 3t viVIAR N, 7hAR
purging st Al A1A SASIAH Fig. 1 oA Bzl
24 cell 1015 N, 7h28} &2 7h27h EXgTE B
5 N, 7}2= 3.0~5.0 SLPM (Standard Liter per Minute)
9 £ 2 yAAZ oW, 24 7tA= 0~42.0, 0~
24.0 sccm (Standard Cubic Centimeters per Minute)
o £x2 TIANA SHdA FHE ke &S

& :Valve

IX] : Regulator

S1 :N,gas

S2 : HCI, BCl, and CF, gas (SolkatronicAt 99.999%)

Fig. 1. Schematic Diagram of Lab-made Gas Trapping
System.

Cell Dimensions

146 mm
2

length of the Cell:
Total Volume 60,31 cm
Window: 35 x 35 x 5 mm’

Fig. 2. Schematic Diagram of Lab-made Gas Cell.
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Fig. 4. Effect of BCls gas removal with variation of the

gas flow rate using (a) ZnO (b) AgZnO..
Fig. 3. FT-IR spectrum of BCI3 gas.
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Fig. 6 Effect of BCl; gas removal with variation of

BCl; gas flowing time using ZnO.
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Table 2. Experimental Result of BCl; gas removal
with variation of BCl; gas flowing time

ZnO
N2 gas(SLM) 5.0
BCI3 gas(sccm) 15.0
Flow Time(min) 0~65
Saturation Flow(sccm) 64
Amount of Removal(g/min) 4.7
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Table 1. Experimental Result of BCl3 gas removal 4000 3500 3000 2500 2000 1500 1000 500

with variation of BCls gas flow rate

Zeolite 4A  AgA ZnO AgZn02
N,
: 50 30 50
gas(SLM)
BCl3
15.0~20.0 10.0~22.0 3.0~24.0 17.5~25.0
gas(sccm)
Flow
. . 3 2 3
Time(min)
Saturation
20.0 20.0 24.0 22.5
Flow(sccm)
Amount of
Removal 0.51 0.39 1.6 0.59
(g/min)

Wave Number (cm™)

Fig. 7 FT-IR spectrum of CF,; gas.
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Fig. 8. Effect of CF; gas removal with variation of CF,
gas flow rate using CHCls.
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Fig. 9. Effect of CFs gas removal with variation of CF,
gas flowing time using CHCls.
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