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Abstract

Recently, many researches for fine particles plasma have been focused on the fabrication of the new devices
and materials in micro-electronic industry, although reduction or elimination of fine particles was interested in
plasma processing until now on. In order to enhance their utilization, it is necessary to control and analyze fine
particle behavior. Therefore, we developed simulation model of fine particles in RF Ar plasmas. This model
consists of the calculation parts of plasma structure using a two-dimensional fluid model and of fine particle
behavior. The motion of fine particles was derived from the charge amount on the fine particles and forces
applied to them.

In this paper, Ar plasma properties using two-dimensional fluid model without fine particles were calculated
at power source voltage 150[V] and pressure 05[Torr]). Time-averaged spatial distributions of Ar plasma were
shown. The process on the formation of Coulomb crystal of fine particles was investigated and it was explained
by combination of ion drag and electrostatic forces. And also analysis on the forces of fine particles was

presented.
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Fig. 1. The experimental discharge chamber for
investigating fine particle behavior
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Fig. 2. The present 3-dimensional discharge
model for Ar plasmas and fine particle
behavior
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Fig. 3. The spatial distributions of (a) electron number density, (b) positive ion number density, (c)
electric field and (d) potential between two electrodes at steady state of Ar plasma
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