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Influence of Ar Concentration on Nano-crystalline Diamond Films
Prepared by Hot-filament Chemical Vapor Deposition
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Abstract : Nano-crystalline diamond (NCD) films were deposited on single crystal S§ (100) with Ar + CHa +
H2 gas mixtures as gas source using hot filament chemical vapor deposition method with different Ar volume
fractions. The surface morphology , microstructure and residua stress of the nano-crystaline diamond films were
analyzed by usng SEM , AFM , XRD and Raman spectrometry. The results show that the grain szes decreasd to
nanometer dimensons with theincrease of Ar volumefraction. Thefilm resdual stress tranformed from the tensle
stress to compressive stress due to the grain refining. The resdual compressive stress increased first and then
decreased asincreasing the Ar volume fraction. It wasfound that NCD films with an average grain size of 54 nm and
a roughness of about 14.7 nm had been success ully synthesized in the poor- hydrogen atmosphere with 98 %Ar.
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Fig.1 SEM images of diamond films deposited with different Ar volume fractions
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Fig.2 AFM image of the NCD film deposited with Ar
volume fraction of 98 %
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Fig.3 XRD patterns of diamond films deposited with
different Ar volume fractions
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Fig.4 Raman spectra of diamond films deposited with
different Ar volume fractions
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1 G
Tab.1 Raman G peak shiftsand stress of diamond films
deposited with different Ar volume fractions

G AG (o]
! % /em-?t /em- 1t | GPa
33 1532.94 17.06 3.412
75 1597.38 - 47.38 - 9.476
93 1 603.13 - 53.13 - 10.63
98 1 600. 48 - 50.48 - 10.01

3
(1) HFCVD
(2 ( ),
; 98 %
54 nm 14.7 nm
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