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The experimental system for synthesizing the diamond films by microwave plasma-enhanced
chemical vapor deposition (MPECVD) technique has been developed at Surface Physics and
Laser Laboratory, Department of Physics, KMITL. The microwave power was generated by a
2.45 GHz magnetron located at one end of a rectangular waveguide WR340. The mode
converter being a section of a cylindrical waveguide couples microwave energy into the plasma
chamber. The quartz plasma chamber was placed on a stainless steel based plate attached to
the one end of cylindrical waveguide. At each the other end of both of waveguides was
equipped with a movable tuning plunger for adjusting the length of the waveguide cavity. The
impedance matching was controlled by an automatic three-stub tuner with a power meter which
was included on the section of the rectangular waveguide between the magnetron and the
plasma source. The silicon wafer used as a substrate was placed on a quartz substrate holder
in the chamber. Optical emission spectroscopy technique was employed to monitor various
species generated in the CH,-H, plasma. The diamond film could be formed under moderately
elevated temperature of the substrate pretreated surface by abrasion methods with diamond
powder before growth process. The substrate surface was pretreated with two different
methods: hand-scratching and ultrasonic-scratching. The surface morphology and grain size of
diamond fiim were observed by FE-SEM and the film quality was evaluated by Raman
scattering. The results of diamond film gfowth by the laboratory-rﬁade MPECVD system have
shown that the decreasing in the ratio of methane to hydrogen from 4.2% to 1.5% causes to the
change in the grain size of crystalline structure from grainy structure to columnar structure. The
SEM images show that when the ratio was to be 4.2%, the diamond film was found to be
nanocrystalline diamond film confirmed by Raman spectra. Furthermore; the decrease in the

ratio to be 1.5% leads to the presence of the Raman peak of crystalline diamond at 1333 cm’.





