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Fig. 1 Schematic diagram of the experimental Fig. 2 Nucleation density of diamond films as a
configuration function of the transverse bias current
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Fig. 3 SEM photographs of the diamond films

(a) Deposition at 200mA transverse bias current for 135min; (b) Nucleation at 200mA transverse bias current for
15min and subsequently for 120min without bias current
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Fig. 4 Optical emission intensity ratios as a deposited for 10min
function of transverse bias current
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In Situ Optical Emission Spectroscopy of the Diamond Film Growth
Process in Transverse Bias
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Abstract: The nucleation and growth of diamond film under transverse bias was investigated
in a hot-filament chemical vapor deposition system. It was shown that the nucleation density
of diamond is enhanced with the increasing of transverse bias current. A nucleation density of
1.1x108cm=2 can be obtained, but transverse bias is harmful to the growth of diamond film.
In situ optical emission spectroscopy technology was used to study the diamond film deposition
process. The results showed that the improvement of the nucleation density and the harm of the
growth may be caused by the abundance of atomic hydrogen and CH radical which is favorable to

the formation of thin amorphous carbon layers.

Key words diamond film; transverse bias; in situ optical emission spectroscopy; amorphous

carbon layer



