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Control of Metal/Diamond Junctions Properties
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Homoepitaxial diamond films with atomically flat surface were reproducibly grown
by step-flow mode under the condition of ¢ZH,ratio lower than 0.1% in a microwave
assisted plasma chemical vapor deposition system using mixture gas consisting of CH
and H,. Using these diamond films, high-quality Schottky junctions between Al and
high-conductivity layers near the surfaces of the films have been successfully made. In
particular, Al/diamond junctions fabricated with the film grown under the condition of
0.016% CH/H, using the substrate with the area a#i4nnt¥ showed excellent Schottky
junction properties on the whole region of the film. Under the condition of more than
0.1% CH/H,, however, many unepitaxial crystallites (UC) and pyramidal hillocks (PH)
were often formed on the surface of the films which were even mainly grown by the
step-flow mode. The Schottky junction properties become worse with an increase in
the density of UC and PH. These results indicate that diamond films grown by the step-
flow mode without UC and PH is essential to obtain an ideal Schottky junction and the
step-flow mode is reproduced under the condition of/Eltratio lower than 0.1%.
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