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Evaluation of C;F; as Alternative Gas for Plasma CVD Chamber Cleaning
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Hexafluoropropene (C;Fs) was evaluated as C,F; alternative gas for plasma CVD
chamber cleaning using Applied Materials P5000 plasma CVD tool. As results, C;F;
decomposed over 99 % in cleaning process. SiF,, CF,, COF, and CO, were detected as
products in C;F; cleaning. C;Fg cleaning time was the same as C,Fg cleaning. MMTCE

of C;F; cleaning was reduced to under 5% of C,Fg cleaning.
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Fig. 1 A relationship between bond dissociation energy
and enthalpy change for each fluoride gases.
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Fig.2 A relationship between GWP and NFPA ratings for
each fluoride gases.
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Fig. 3 Schematic flow of experimental setup.

P A ZADHTE, FIARYTOREBICT—V T
2RIV s (FTIR) Z 3% U CRHfl L 7z, FTIR i3,
G BERT I FG120, 3 X U MIDAC # IGA2000 7%=
Wiz, Mg, HARIVOKRBEEN 1em, 5
fRREIZ 2cmt & LTz, HARVIVDBERICIEZZEAY TS
LRYTZEEL, HARIITIEHK 2sim O—E i
DA RZEHA Utz, PR A&, ZREEOKD H A
WIAET B L, ZOREOXAFIvILIIE
KIFICZLT %, TOXKDBREMCTHBIT ZERDHTIC
&, ZRGENTIE (PLS 1) Z VB M, e 4,
BEICIG Ut FEDHFEENTE L, Thze—
AT =R ZHWM LIz, J)—=vFick->T
PHENZ H RSOV TIE, HIEEICHE ST 2MED
B, BXUZOMER MMTCE & L THHd 5 T
ENRETH D, ZOHEHICDODNTIE, FTIRICX S
HERS SR & BIRBEALYE D GWP IC X b KR Tz,

3.2 DVU—ZVIARE

CFlc &k B0V —= v 7%z —RIC, HAH,
e, BELOREAL, Fr¥ 2 N\—NES, B
B, 7 —= v IRz LT TEBZIT> T &
JE R OEIINE &, 750W T—E & L,

7=V ONEER, X UDICEME D ZXRN
KOV —=VTFB@EET V=2V T 2T, R
T, F¥ YN—RBERPRRZ ) —= VT BEES

V==V T RITI2ATy T IV ==V Tk L
Tzo LUFIC CoFs 2 AW 72356 O BRI ER T &
MR,
<FERTFNE >
R (F1820nm) =7 V==V > —X=v 7
<SR >
HZ 1 F b5+ 25 TEOS (700 mg/min)

+0, (310sccm) +He (310sccm)
J£J3 : 10 Torr

KiEHERER No.23 (2004)

FEMEEEEE © 5 mm
Rf /87— 1 300W
BEEIE : 60s
<PVV—ZVTEMN>
cmEEZV—ZV T

H A 1 C,Fs (500sccm) +0, (600scem)

J£77 : 3.5 Torr

A © 8 mm

Rf /ST — : 750W

JUEERRERE @ 455s
REZV—Z=V T

H A 1 C,Fs (500scem) +0, (600sccm)

J£71 1.5 Torr

A EEAE © 25 mm

Rf )N — 1 750W

JLERIRERE] ¢ 258
=RV T >

LI e il EF U

JLFRRERE - 10s
3.3 FHMEAE

7)==V J, 7Y —=v7HicHiliE NS SiF,
DR, BRUBHIEEORFMZLIC X DT
%, LhLiEWS, MEDOI Y- FRENR-> T
WAHEE, 1 TIEOFECEMRZHEXTE R,
ZOlSic, WEEEY INEZERUET 2T v
T AN ZIT, ZANEEHEZ R 5 C LA E L
%%, T T, @EDI V-V T RiTo T, B
g, EE Y —=V T, §hbb, CFilickb 71—
ZUTEFIRARNIV = T EREGEL, | TEO
Al D SARE R Z MRICFTMTES HEERAL
Teo RANZ V==V T DRME, CF 7V —=F
DML L, MHEERRIER AT v T 20s D& Lz,
ZEoREbE, BEOZV—=V7, BRXURX L
JV—ZVJICBWTHHE NS SiF,0fsE L
¥ RO %2 iR U CTiT o 7z, Fig. 4ICPEHIZ RIS

Post Cleaning

’ Cleaning Recipe ‘ (=C,F, Cleaning)

H/P-Clean L/P-Clean H/P-Clean L/P-Clean
Plasma on —
Plasma off 3 20s i 20s

SiF,
Delay

G AN N
Elapsed time (s)

Concentration of SiF (ppm)

Fig. 4 Evaluation scheme of cleaning.
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Fig. 5 SiFsemission data in CaoFs cleaning.
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Fig. 6 A comparison of SiFs emission data from 3
cleaning recipes (1:C:Fs cleaning, 2:CsFs not optimized
cleaning, 3:CsFs optimized cleaning).
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Fig.7 Concentration of CsFs effect on SiF4 emission
amounts in post cleaning.
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post cleaning. (GFs concentration:20 %, Pressure:6.5 Torr)
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Fig. 10 Concentration of element gases in the exhaust
gas with time in CoF¢ cleaning.
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Fig. 11 Concentration of element gases in the exhaust
gas with time in G3Fs cleaning.
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