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Development of Diamond Thin Film Semiconductor Devices by MPCVD
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ABSTRACT - The MPCVD prototype system development for synthesizing diamond thin film includes

system structural designs and constructions. Parts are vacuum reaction chamber, high power microwave
and vacuum connection, silicon support, in addition with gas supply controlling system. This MPCVD is
applicable for high power 2 kW microwave at 2.45 GHz with WG9A rectangular waveguide. This
microwave propagates from the rectangular through a cylinder waveguide in axis-symmetric mode then
through a quartz channel to MPCVD system vacuum reaction chamber that was developed. MPCVD was
used to synthesize the intrinsic diamond film with different conditions, for example film growth time,
microwave power, gas compound pressure, and the percentage of CH, in H,. By using the results above,
diamond film for semiconductor applications was growth at 200 sccm H,, 2 sccm CH, or 1% by volume,
900 W microwave power, 40 Torrs vacuum pressure and 820 °C supporting base temperature, results in
diamond thin film growth rate at 0.25um/hr with the surface uniformity at 1.6%. P-type diamond film
was also synthesized with the same conditions as for intrinsic diamond film using H,/C,HsOH gas
compound with different Boron doping concentrations. SEM, XRD, Raman spectroscopy, four-point
probe in additional and Hall Effect technique were used to analyze surface structures and thickness
measurement, to analyze lattice structures, to analyze qualities, to measure the resistivities, and to
measure carriers concentrations of the film respectively. The diamond thin film will be used for
semiconductor devices implementation applications for the next project phase.

KEY WORDS -- MPCVD system, Synthesize the diamond thin film, Diamond thin film
characterisation.
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*The abstract shown above is a reprint of the abstract presented at the NSTDA Annual Conference 2005, March 2005, pp.125.
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