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The study of ionization and attachment coefficients
in CF+ molecular gas by Boltzmann equation

Byoung-Doo Song, Sung-Chul Ha and Byoung-Hoon Jeon*
Dongguk Univ., Joongbu Univ.»

Abstract

A tetrafluoromethane(CF4) 1s most useful gas in plasma dry etching, because it has a electron
attachment cross—section. therefor it is important to calculate transport coefficients 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. Electron transport coefficients in CF4+Ar gas mixture are simulated
in range of E/N values from 1 to 250 [Td} at 300(K] and 1 [Torr] by using Boltzmann equation
method. The results of this method 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. and is

presented in this paper for various mixture ratios of CF4+Ar gas mixture.
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Fig. 1 The electron collision cross section set
for CFs molecular gas
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Fig. 2 The electron collision cross section set
for Ar atomic gas
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Fig. 3 The electron ionization coefficients in
pure CFy molecular gas and CFs+Ar gas
mixture
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Fig. 4 The electron attachment coefficients in
pure CFs molecular gas and CF4+Ar gas
mixture
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Fig. 5 The electron effective ionization
coefficients in pure CF; molecular gas
and CF;+Ar gas mixture
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