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Fig. 1 Structure schematic of the MPCVD reactor
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Table. 1 Experimental parameters of

diamond film deposition
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Fig.3 Raman spectra of diamond film
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Effect of methane concentration on quality of diamond film deposition

WANG Jian-hua'’ ,SU Fan' ,WENG Jun',LUO Fu-ping' ,HU Hui'
1. Hubei Key Laboratory of Plasma Chemistry and Advanced Materials( Wuhan Institute of Technology ), Wuhan 430074 ,China;
2. Institute of Plasma Physics,Chinese Academy of Sciences, Hefei 230031, China

Abstract:In the microwave plasma chemical vapor deposition of 10 kW, the diamond films were synthe-
sized from CH, and H, gas mixture on P-type (100) monocrystalline silicon of $50 mm. The diamond
films prepared under different concentration of methane were characterized by scanning electron micros-
copy and laser spectroscopy Raman. Results show that the higher methane concentration is propitious to
accelerate growth rate,but it leads to insufficient dissociation energy and small grain size; meanwhile,
the weaker corrasion effect of the hydrogen atoms results in low purity of diamond and poor quality of
films;the quality of films is getting better as diamond film (100) plane appears fully with reducing
methane concentration; however, the content of activated carbon group which is benefit to grow dia-
mond films decreases if the methane concentration is too low (0. 5%) , which makes the diamond film
grow slowly and the grain size grow up difficultly.
Key words: microwave plasma;diamond film;methane concentration;quality
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