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ABSTRACT

Radio Frequency Chemical Vapor Deposition (RFCVD) system with planar parallel electrode
was setup for the preparation of diamond-like carbon (DLC) films and the study of the plasma
characteristics. The DLC films were deposited on microscope slide substrates located at ground electrode.
The optical properties and the intensity fraction I /I were measured as functions of flow rate of
CH4, power discharges, power of Ar etching substrates, and the composition ratio of CH4 mixed with He,
Ar or N2. With the decreasing of flow rate of CH{, the increasing of power discharge, or the increasing
of power of pre-Ar etching, the value of the intensity fraction ID/IG was increased. The DLC films prepared
from both the fraction of CH/He and CH‘/Ar had maximum value of the intensity fraction ID/IG at
CH4 ratio equal to 0.1. From the experiment results, it was found that the intensity fraction of ID/IG
was inversely proportional to optical band gap, while the changing of the fraction of CH4/N2 had a
little effect to the intensity fraction of I /I and the optical band gap. In the study of the plasma parameters
of inert gas, the values of floating potential, the electron density, and the ion density increased
with increasing the flow rate of the inert gas. On the other hand, the electron energy distribution function
(average energy), the electron temperature, the plasma potential and the Debye length decreased
with increasing the flow rate of the inert gas. Finally, the electron density in radial axis was studied at

various flow rates, we found that the low flow rate gives the homogeneous density than at high flow rate.
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