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ABSTRACT 1 8 7 5 O 6

This thesis presents the study on diamond films properties, application and basic
properties of diamond thin films for the new structure of p-diamond/i-Si/n’-Si photodiode and
study on parameters to effects on these photodiode. The 5-20 pum of p-diamond thin films
thickness was synthesized on high resistivity of 2,000 Q.cm p -type silicon(intrinsic) orientation
of substrate (111), 275 um. thickness by hot filament CVD technique at atmosphere pressure.
Borontrioxide mixed with ethyl-alcohol was used for carbon source. n+-1ayer silicon was formed
by thermal diffusion of phosphorous atoms from the back side of intrinsic silicon substrate. From
the experimental results, it was found that this structure shows good basic properties of
photodiode, which 2.3 ;,lA/mm2 of dark current, built-in voltage is about 0.6-1.5 Volts, more than
100 Volts breakdown voltage, capacitance is 1.5-27.5 pF/mmz, photocurrent is 2-28 ],J.A/rnm2 at
650-9,500 lux with reverse bias 0-10 volts and 320 kHz cut-off frequency with 1 kO load
resistance (active area is 17.5 mmz). Furthermore, this experiment results perform the effects of
temperature, carrier density, patterns of electrode, diamond thin films and intrinsic silicon layer
thickness.

This experiments shows high potential of application of diamond thin films for opto-

electronic devices and useful for the development of this photodiode.





