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Investigation of the interface between diamond film and silicon substrate using
transmission electron microscopy
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Abstract Diamond film was deposited on Si substrate by using microwave plasma-enhanced chemical vapor deposition
(MPECVD) system. After thinning the cross section between diamond film and Si substrate by ion milling method, we
investigated its interface via transmission electron microscopy. We could observe that the diamond film was grown either
directly on Si substrate or via the interlayer between diamond film and Si substrate. Thickness of the interlayer was
varied along the cross section. The interlayer might mainly composed of SiC and/or amorphous carbon. We could observe
the well-developed electron diffraction pattern of both Si and diamond around the interface. Based on this result, we
can conjecture the initial growth behavior of diamond film on Si substrate.
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Fig. 1. SEM micrographs of (a) the film surface and (b) the
cross section between Si substrate and the film after 3 h
deposition.
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Fig. 2. TEM micrographs of (a) the cross section between the film and Si substrate and the high magnified images of the
positions (b) with the interlayer and (c) without interlayer.
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Fig. 3. SAED patterns of the cross section area between
the film and Si substrate without interlayer.
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Fig. 4. XRD spectra of backside of diamond film and
substrate surface after detaching diamond film from the
substrate.
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Fig. 5. Raman spectra of the backside and front side of
diamond film after detaching diamond film from the
substrate.
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Fig. 6. AFM images of (a) the film surface and (b) the
detached side of the film from Si substrate.
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