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ABSTRACT 18239286

Recently, the diamond semiconductor has various excellent properties such
high hardness, high thermal conductivity, high electrical resistivity and corrosion
resistance. The synthesis of semiconductor devices by diamond film has been
presented by the Chemical Vapor Deposition (CVD) technique. This synthesis
techniqgue has several methods such as  hot filament CVD, plasma CVD and
combustion activation.

This research project was a remarkable point of the new synthesis method that
was combustion activation. There were two principles. First , we used the carbon
source from the incomplete combustion reaction between acetylene and oxygen
gases because the rich-acetylene gas contains carbon. Second, we controlled the
temperature for carbon in diamond forming. These were basic designing and
making the apparatus. However , the growth rate and the quality were very
sensitive to several parameters. The {111} diamond plane was synthesized time of
20 min, substrate temperature of 560-820° C, acetylene and oxygen gas ratio of
0.95, polished silicon substrate, substrate and inner core distance of 0.5 mm,
oxygen and acetylene gas flow rate of 285 cc/min and 300 cc/min respectively.  The
diamond flms were analyzed by several techniques. Scanning Electron
Microscopy (SEM) and Atomic Force Microscopy (AFM) were analyzed diamond film
growth rate, grain size and film thickness. Seebeck effect was analyzed type of
carrier semiconductor. Raman spectroscopy was analyzed carbon bonding (sp2 or
sps). X- ray diffraction was analyzed the chemical bonding. The properties of

diamond films were studied on the high temperature operation.





