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ABSTRACT
In this study, polycrystalline silicon films prepared by hot-wire chemical vapor deposition (HWCVD) were deposited on glass
substrates, and SEM, Raman spectroscopy, AFM, XRD, and XPS were utilized to study their structural properties. Experimental
results reveal that the deposited films are of polycrystalline structure only when the temperature of tungsten wire is higher than 1750
O, and the volume fraction of crystallinity will reach saturation after 19000 . In addition, we found that the wire-to-substrate
distance is predominant factor in determining the crystal structure of deposited films. These results are further confirmed by XRD
analysis. For films deposited with higher tungsten wire temperature and smaller wire-to-substrate distance, their structure are of
polycrystalline type with (220) plane as the selected orientation, and the volume fraction of crystallinity will increase with increasing
wire temperature. In order to find the relationship between volume fraction of crystallinity and the average grain size, AFM was
employed to measure the grain morphology, average grain size, and surface roughness of the deposited films. It is found that the
average grain size of films deposited at higher wire temperatures will be larger, so is the surface roughness. This is an indication that
larger grain size can yield a higher volume fraction of crystallinity.
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