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Abstract

The rf plasma chemical vapor deposition is a common method employed for diamond or amor-
phous carbon deposition. Diamond possesses the strongest bonding, as exemplified by a number of
unique properties—extraordinary hardness, high thermal conductivity, and a high melting tempera-
ture. Therefore, it is very important to investigate the synthesis of semiconducting diamond and its
use as semiconductor devices. An inductively coupled rf plasma CVD system for producing amor-
phous carbon films were developed. Uniform temperature and concentration profiles are requisites
for the deposition of high quality large-area films. The system consists of rf matching network,
deposition chamber, pumping lines for gas system. Gas mixtures with methane, and hydrogen have
been used and Si (100) wafers used as a substrate. Amorphous carbon films were deposited with
methane concentration of 1.5% at the process pressure of b torr ~ 20 torr, and process tempera-
ture of about 750°C. The nucleation and growth of the amorphous carbon films have been charac-
terized by several methods such as SEM and XRD.
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Fig. 1. Crystal structure of graphite and diamond.
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(b)

Fig. 3. Surface of silicon wafer;
(a) before scratching,
(b) after scratching.
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Table 1. Amorphous carbon films deposition con-
dtions for rf plasma CVD

rf power (W) 400
working pressure (torr) 5~20
substrate temperature 750

(C)

gas flow rate for Hy50 scem, CH, 1.5%
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Fig. 6. SEM photograph of surface morphology of
Si substrate at the deposition times of
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