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Characteristics of Amorphous Carbon Thin Film by
Room Temperature Low Frequency (50Hz) Plasma CVD

Mitsuo Shimozuma and Hiroaki Tagashira®

Abstract

This paper reports the deposition of carbon thin films at room temperature
using a low frequency (50Hz) plasma CVD using methane and hydrogen mixtures.
Refractive index, resistivity and breakdown field strength of the deposited carbon
films with 50Hz plasma CVD were respectively about 2.4, above 10" Qcm and above
10°Vem™, which are comparable to those of diamond. It was found that the high
quality carbon thin films could be deposited at room temperature by the 50Hz plasma
CVD. The light emission spectrum from the methane and hydrogen mixture plasma
with B0Hz was measured. The light emission from excited hydrogen molecules was
the major emission, and the light emission lines from excited and ionic C atom and
CH molecule were observed. The emission intensity from the C neutral atom was
comparable with that from the C ion atom. The properties of the deposited carbon
film were discussed from analysis of IR, Raman, Auger and ESCA. From the results,
it appears that the deposited film was hydrogeneted amorphous carbon (a-C:H).
It may be concluded that the plasma condition of 50Hz suits deposition of amor-

phous carbon film on substrate at room temperature.
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