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Abstract The effect of bias voltages on the fromation density and deposition kinetics of the diamond
films was studied in the hot filament chemical vapor deposition (CVD) diamond process. Two different
ways of applying bias between substrate and the tungsten mesh grid which was placed above or below
the filament were used in addition to the conventional way of applying bias between substrate and fila-
ment. The microstructures by scanning electron microscope ( SEM) indicated that in all three cases, the
bias applied for enhancing the emission of electrons from the filament increased the formation density
and the deposition kinetics of the diamond films. It was shown that the electronsn emitted from the hot
filament critically affected the formation of diamond. It was also shown that the effect of electron colli-
sions against the substrate was not significant in the formation of the diamond film, at least, within the
boundaries‘of processing conditions of this experiment.
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1) H: Gas 6) Substrate Holder
2) CH, Gas 7) Vacuum Gauge
3) Mass Flow Controller 8) Vacuum Pump
4) Chamber 9) Thermocouple
5) Filament 10) Power Supply

Fig. 1. Schematic diagram of Hot Filament CVD appa-
ratus.
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Fig. 2. Schematic diagram showing three different
ways of applying bias in Hot Filament CVD.
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Photo 1. SEM microstructures of diamond deposited for 3hrs under different bias voltage between substrate and

tungsten mesh grid :
(a) 100V, b) 200V, ¢) 300V, d) —100V, e) —200V, and f) —300V
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Photo 2. SEM microstructures of diamond deposited for 3hrs under different bias voltage between substrate and filament :
a) 50V, b) 100V, ¢) —50V, and d) —200V

Photo 3. SEM microstructures of diamond deposited for 3hrs under different bias voltage between substrate and
tungsten mesh grid :

a) 20V, and b) —20V
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