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Abstract — Radical and ion densities in a CF, plasma have been calculated as a function of input power
density, gas pressure and feed gas flow rate using simple 0 dimensional global model. Fluorine atom is
found to be the most abundant neutral particle. Highly fragmented species such as CF and CF become
dominant neutral and ionic radical at the high power condition. As the pressure increases, ion density
increases but ionization rate decreases due to the decrease in electron temperature. The fractional
dissociation of CF, feed gas decreases with pressure after increasing at the low pressure range. Electron
density and temperature are almost independent of flow rate within calculation conditions studied. The
fractional dissociation of CF, monotonically decreases with flow rate, which results in increase in CF,
and decrease in CF density. The calculation results show that the SiO, etch selectivity improvement
correlates to the increase in the relative density of fluorocarbon ion and neutral radicals which has high
C/F ratio.
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Table 1. %5t CF, Feh=rhe] W34

lonization, dissociative ionization, dissociation

CF4+¢—CF3'+F42e 15.9 eV(E,) k1

CF4+e—CF2"+2F+2e 220 k2
CF4+e—CF'+3F+2¢ 27.0 k3
CF3+e—CF3"+2e 8.5 k4
CF3+e—CF2"'+F+2e 17.1 k5
CF3+e—CF'2F+2e 214 k6
CF2+e—CF2'+2e 11.4 k7
CF2+e—CF +F+2e 14.6 k8
CF+e —CF'+2e 9.1 k9
F+e —F'+2e 8.0 k10
CF4+e—CF3+F+2¢e 12.5 k11
CF4+e—CF2+2F+2¢ 15.0 ki2
CF4+e—CF+3F+2¢ 20.0 k13
CF3+e—CF2+F+2e 5.7 k14
CF3+e—CF+2F+2¢ 12.3 k15
CF2+e—CF+F+2e 5.8 k16
CF+e —C+F+2¢ 5.1 k17

ion surface oss (wall neutralization)

CF3+ —CF3 2up (R +RLE/RL k18
CF2+ —CF2 QU (R +RLERL k19
CF+ —CF 2y e (R +RLI/RL k20
F+ —F 2ug5.(R%; +RLhg/R’L k21
pumping loss

1/7,, for all neutral species k22

wall recombination

CF3+F+M—CF4+M not included
CF2+F+M—CF3+M not included
CF+F+M—CF2+M not included
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