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Physical properties of carbon films, prepared by using a plasma CVD apparatus, have been studied
in terms of crystal structure, chemical bond, hardness, depth compesition profile, and hydrogen
concentration. The relation between the film properties and the plasma parameters was also studied.
The structure of carbon films became amorphous carbon at a total pressure of 1.3Pa, while the
graphite like structure was grown at a lower total pressure and higher plasma space potential.
When the structure became graphite type, the hydrogen concentration decreased from 40 to 507,
leading te an increase in the Knoop hardness from 80 to 500 kg/mm? These results are discussed
in comparison to the properties of the carbon films prepared by using different deposition

techniques.
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Fig. 1 Schematic diagram of RF plasma CVD apparatus.
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Table 1 Plasma parameters of RF plasma discharges.

RF power Pressure " Electron temp. { Electron density | Plasma space
(W) Gas (Pa) (eV) {em™?) | potential (V)
50 CH. 5. 1% 1072 6.2 2. T 10 120
50 CHa 2.5 107 40 3. 0% 10° 66
50 CH, 1.3 2.1 0.7 107 5.6
100 CHa B. 131072 13.6 4, 23101 125
100 CHy 2.5 107! 4.6 3.3% 10 88
100 CH: 1.8 2.3 3.4 108 8.5
100 Flz 1 CHq 4.1x1¢7 4.0 6. 73 10 150
(CH.: 40%)
100 | Ha CHy 1.3 | 4.2 7,250 109 137
% (CHL: 40%) | !
Table 2 Plasma parameters in several plasma devices.
Device | Plasma | CHy ratio | Discharge IWall temp.! Electron |Electron density| Plasma space
(%)  power (°C) ‘ temp. (e V) {em~—8) | potential{V)
TEXTOR ‘ 20, 3.0A | 10 | so0 L4x100 | 280
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Fig. 2 Typical Raman spectra of carbon films
produced by RF plasma method with power
of 50W. (a)Pure methane gas at the pressure
of 5.1%x107*Pa. (b )Mixture gas of hydrogen
and methane at the pressure of 1.3 Pa.
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Fig. 3 Raman spectra of carbon flims produced
in various devices.
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Fig. 4 Typical FT-IR spectra of carbon film

produced by RF plasma. (a} crystal + defective
graphite; (b) amorphous carbon.
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