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Abstract: Polycrystalline diamond films were prepared by using H,-CH, as the source gas in a newly
developed ellipsoidal cavity type MPCVD reactor. The influence of CH, concentration on the diamond
growth and quality was studied in this paper. On the basis of the above research, large area optical grade
free -standing diamond film was prepared. Surface and cross-sectional morphology as well as the quality
of the diamond films were examined by scanning electronic microscopy and Raman spectroscopy.
Furthermore, the infrared transmittance of the samples was measured by Fourier transform spectrometry.
The results show that the growth rate of the diamond films increases with the increase of CH,
concentration. However, when the CH4 concentration is increased to certain level, the diamond growth
rate will no longer increase. High quality diamond films can be prepared when the CH4 concentration is
between 0.5%-2%. The results prove that high quality optical grade diamond films can be obtained by

75 B #9.2012-08-10; f&iT HHJ.2012-09-13

HEE&mAB . BHKHRE= 54 (51071106)

EZ B A . TERHE(1974-), 55, Wit 32 %8 DA S v A B B v T AR A 45 B9 7 Ak A SO DT AR 4 W A B R 5 206 48 5 T A AE Y
Email:bkdysw@yahoo.cn



mailto:Email:bkdysw@yahoo.cn

972 oGk 1A

% 42 %

this newly developed ellipsoidal cavity type MPCVD reactor.
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Fig.1 Schematic of the ellipsoidal cavity type MPCVD reactor
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Fig.2 Surface and cross-sectional morphology of diamond films

deposited at different CH, concentrations
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Fig.3 Growth rate curve of diamond films deposited at different

CH, concentrations
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Fig.4 Raman spectra of diamond films deposited at different

CH, concentrations
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Fig.5 Photographs of a diamond film before and after Si

substrate removal
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Fig.6 Sample photograph and IR transmittance of polished diamond
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