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Discharge properties of CVD diamond film electrodes
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Abstract

Hot-filament chemical vapor deposition (CVD) of diamond was used to obtain polycrystalline diamond
thin film electrodes on silicon substrates. Deposition was carried out using by a mixture of CHy/H,
gases through a heated reactor in which a hot tungsten filament was held near the substrates. The films
were evaluated by using scanning electron microscope (SEM) and Raman spectroscopy. The
breakdown voltages for electrodes of CVD diamond thin films were measured under various Ne
pressure by V-Q Lissajous method. The breakdown voltages for diamond electrode decreased with

increase of Raman spectra intensity at 1333cm’™.
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Fig.1 Schematic diagram of hot-filament CVD system.
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Fig.2 SEM micrographs of the surface morphology and Raman spectra
of the diamond film taken at three different positions of the film
deposited without Tantalum support as shown in the left figure.
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Fig.3 SEM micrographs of the surface morphology and Raman spectra
of the diamond film taken at three different positions of the film
deposited with Tantalum support as shown in the left figure.
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Fig.4 SEM images and Raman spectra of the CVD diamond surface in
various of CH, concentrations.
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Fig. 5 Breakdown voltage of the CVD diamond thin films as

a function of pd.
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Fig. 6 Breakdown voltage and y value of the CVD diamond

thin films as a function of discharge time.
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