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Abstract

We used the discrete-sectional model to analyze the particle growth by coagulation of particles in silane plasma
reactor, considering the Gaussian distribution function for particle charges. The effects of process conditions such as
monomer size and mass generation rate of monomers on particle growth in plasma reactor were analyzed theoretically.
Based on the Gaussian distribution function of particle charges, the large particles of more than 40 nm in size are
almost found to be charged negatively, but some fractions of small, tiny particles are in neutral state or even charged
positively. As the particle size and surface area increase with time by particle coagulation, the number of charges per
particle increases with time. As the large particles are generated by particle coagulation, the particle size distribution
become bimodal. The results of discrete-sectional model for the particle growth in silane plasma reactor were in close
agreement with the experimental results by Shiratani et al. [3] for the same plasma conditions. We believe the model
equations for the particle charge distribution and coagulation between particles can be applied to understand the nano-
sized particle growth in plasma reactor.
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