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The Character of Electron lonization and Attachment Coefficients
in Perfluoropropane(CsFs) Molecular Gas by the Boltzmann Equation
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Abstract

CF4 molecular gas is used in most of semiconductor manufacture processing and SFes molecular gas
is widely used in industrial of insulation field. but both of gases have defect in global warming. CsFs
gas has large attachment cross-section more than these gases, moreover GWP, life-time and price of
CsFs gas is lower than them, therefor it is important to calculate transport coefficients of CaFs gas like
electron drift velocity, ionization coefficient, attachment coefficient, effective ionization coefficient and
critical E/N. The aim of this study is to get these transport coefficients for imformation of the
insulation strength and efficiency of etching process. In this paper, we calculated the electron drift
velocity (W) in pure CsFx molecular gas over the range of E/N=0.1~250 Td at the temperaturc was
300 K and gas pressure was 1 Torr by the Boltzmann equation method. The results of this paper can
be important data to present characteristic of gas for plasma etching and insulation, specially critical
E/N is a data to evaluate insulation strength of a gas.
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for Ar atomic gas.
4. g3 2 ;xk
4.1 M A+

a2 38 &5 CFs ##7t29) CiFetAr &%
7}'1\—9’] ;ﬁa 7:""!—?1,‘ ‘/]'E}“TH ];\].CL_‘r_ —r‘—r CsFy »-—X]—
7tz~9l A A= 24z S, R, Hunterst L. G

Christophoroul4,519) 29 2 %2} H] w3} ).



J. of KIEEME(in Korean), Vol. 18, No. 4, April 2005.

CsFs EA7F29) FadH(Qa)E 039 eVl
At 133 eVelM A#tshs dddE Q)R
o e oz EAgn wtddl Ar 9A7bs
T oFaduel EAstA dov, dddA
15.7 eVl Azt F438 Zrlsks Ae 2
T Ak wekA &5 Ar A7t E/N=6 Tdel
A A7t ARG CFg (0526 %)+Ar E317h2
ol A& E/N=4 Tdel* CsFs(l %)+Ar &F7}t2el
M= E/N=55 TdollA A7t Algse] e EF
H&o e g Ayt w2 oz gl
NFEE Aoz AT &9 &5 CaFs w2
7hel AdeAlee dgdaer o Aok ¢y
gt & A ddeqrx AHE # A= @
A 4o a7

o

" —a— G F,(0 526%)+Ar
OTEl e CR %A
. —a— C,F,(5.05%)+Ac
107 F v - CF,(10%)+Ar
—e—Pure C ,F,
10" ¥ @ Exp. Hunter
— o Exp. Christophorou
E 0%
z
I 10 F
107
0%
10*

EMN [Td]

CaFg 27} 2 CsFs+Ar &7
o AelA

Fig. 3. The electron ionization coefficients in
pure CsFs molecular gas and CsFst+Ar
gas mixture.
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