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Abstract

Plasma for oxide etching is usually provided in a two-frequency capacitively coupled plasma (2f — CCP) in
mixtures of CiFx molecules and Ar. The plasma is produced by very high frequency (VHF), and ions are ac-
celerated to the wafer by a low frequency (LF) voltage source under a collision-dominated region. The contin-
uum (fluid) model will be appropriate for the purpose of simulating the plasma structure and the surface in-
teraction within a reasonable computational time. In this article, we describe the governing equation system
and an example regarding of a low temperature plasma for etching in 2f-CCP, by using the relaxation contin-
uum model.

Keywords:

oxide (Si02) etching, plasma simulation relaxation continuum model, time development analysis,
Boltzmann equation. energy relaxation, momentum relaxation, surface continuity equation,
pulsed two-frequency CCP capacitively coupled plasma
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Fig.2 Governing equations for modeling of capacitively, inductively, and antenna coupled plasmas.
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Fig.5 Time and space distribution of the space potential in
pulsed 2f-CCP at 50 mTorr in CF4(5%)/Ar, driven by VHF
source (f= 100 MHz, ;=300 V) andbias source (f=1 MHz,
V=700 V). On/off period is 10 ps/10us.
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Fig. 4 Wall surface with finite conductivity exposed to a plasma.
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Fig. 6 Density distributions of positive and negative ions, and
electrons during one period in the pulsed 2f-CCP. Exter-
nal condition is the same as those in Fig. 5.
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Fig. 7 Temporal distribution of the wall charging potential in a
trench (width: 0.05 um, 0.5 um) with surface conductivity
(1078 Q "em™"} in a cw plasma..
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