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Abstract

Diamond film was deposited in CH; and H, gas mixture with a small amount of N, by microwave plasma assisted chemical
vapor deposition MPCVD . Scanning electron microscopy Raman spectroscopy and transmission electron microscopy were
applied to characterize the film. The results showed that the growth of grains are different the central region and the edge. In the
central region diamond grains nucleated with a density as high as 4.8 x 108 cm™? and were preferential in 001 orientation.
The inner grains formed an area without stacking faults which was surrounded by a rim with a high density of stacking faults. A
growth model was suggested to interpret the morphological feature and the behavior of preferential growth. At the edge the grains
were identified to be 6H polytypes of diamond and a new twin relationship of grains was found. Besides the effect of the N
dopant on the growth behavior of the diamond film deposited by MPCVD was discussed in connection with the growth rate of the
film.
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