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Characteristics of Diamond Thin Films Fabricated by Helicon Plasma CVD
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Abstract

Diamond films were prepared on $1 (100) substrates by helicon plasma with methane-hydrogen gas
mixture.  Nucleation and surface morphology with various scratch times were analyzed by X-ray photo-
clectron spectroscopy (XPS' and atomic force microscopy{ AFM?Y.  In contrast to the previous results
showing the increased nucleation density of diamond by scratch test, the long-time scratching impeded
the growth of thin film, whih might result from the continuous damage at a fixed region.  According to
the results by the XPPS analysis, carbon atoms were oversaturated o the surface, $S1C was then formed,
and finally diamond particles were deposited on it. The diamond particles deposited by this system were
very small and rough, suggesting that the carbon atoms were jomed without enough encrgy
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Fig. 1. Schematic diagram of helicon plas-
ma CVD.
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Table 1. Diamond film deposition condi-

tions.
_ r.f power (W) 850
_ Total pressure (torr) 0.3
_ Reaction time (h) o 36
Magnetic field (G) 300
" Total flow rate (sccm) ‘ 150
CHj concentration (vol %) 2
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Fig. 2. XPS C 1s core-level spectra of sam-~

ples grown for various scratch
times (a) 5min (b} 25min (¢) non
scratching. in a CH, + H, plasma
at 800¢C.
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Fig. 4. AFM top view images of diamond
thin films grown for different
scratch times ! (a) 5min (b) 25min
(c) non-scratching.
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Fig. 5. AFM images of deposition surfaces
developed after scratch times (a)
5min (b) 25min (c) non-scratching.
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