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Deposition of diamond thin film by MPECVD method
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Abstract Diamond thin film was deposited on n type (100) Si substrate by MPECVD( Microwave
Plasma Enhanced Chemical Vapor Deposition). For the increase in nucleation density of diamond, Si
substrate was pretreated by diamond powder or negative bias voltage was applied to the substrate
during the initial deposition. In the case of pretreated Si substrate, the diamond thin film quality was
enhanced with increasing the total pressure in the range of 20~150 Torr. For the negative bias
voltage, the formation condition of the diamond was seriously affected by CH, concentration and total
pressure. The formation condition will be discussed with electrical current of substrate generated by
plasma ions which depend on CH, concentration, bias voltage, and total pressure.
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Fig. 1. Schematic diagram of MPECVD system.
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Table 1
Deposition conditions of diamond thin film
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Fig. 2. Raman spectra of diamond thin film with
total pressure (a) 27.5 Torr, (b) 40 Torr, (c)
60 Torr and (d) 150 Torr.
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Fig. 3. SEM mircrographs of thin film surfaces with total pressure (a) 27.5 Torr, (b) 40 Torr, (c) 60
Torr, (d) 80 Torr, {e) 100 Torr and (f) 150 Torr.
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Fig. 4. Cross sectional SEM micrographs of thin film with total pressure (a) 27.5 Torr, (b) 40 Torr,
{c) 60 Torr, (d) 80 Torr, (e) 100 Torr and (f) 150 Torr.
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Fig. 5. Conditions of CH, concentration and

total pressure for the nucleation of diamond on

non- pretreated substrate. (Temp.: 850°C, Mw

Power: 1300W, Bias: 230V, Reaction Time:
20min ).
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Fig. 6. The measured current of substrate,
which was induced by plasma ion, with
experimental conditions (a) CH, concentration,
(Temp.: 850°C, Mw Power: 1300W, Bias:
~230V, Total Pressure: 60 Torr), (b) negative
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