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A Study on the Diamond Thin Films Synthesized by Microwave Plasma
Enhanced Chemical Vapor Deposition
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Abstract

In this study, the metastable state diamond thin films have been deposited on Si substrates from
methane-hydrogen and oxygen mixture using Microwave Plasma Enhanced Chemical Vapor Deposition
(MWPCVD) method. Effects experimental parameters of MWPCVD including methane concentrations,
oxygen additions, operating pressure, deposition time on the growth rate and crystallinity were
investigated. diamond thin film was synthesized under the following conditions: methane concentration of
0.5%(0.5sccm) ~5%(5scem), oxygen concentration of 0~80%(2.4scem), operating pressure of 30Torr~
70Torr, deposition time of 1~32hr. SEM, XRD, and Raman spectroscopy were employed to analyze the
growth rate and morphology, crystallinity and prefered growth direction, and relative amounts of
diamond and non-diamond phases respectively.
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Fig. 2. The diamond films morphology changes
as a function of methane concentration
(A) 05% (B) 1.0% (C) 2.0% (D) 3.0%
(E) 4.0% (F) 5.0%
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Fig. 4. The diamond films morphology changes
as a function of oxygen addition
(A) 0% (B) 10% (C) 20% (D) 30%
(E) 40% (F) 50% (G) 60% (H) 70%
(I) 80%
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Fig. 7. The diamond films morphology changes
as a function of deposition time
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