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Abstract - The solid-phase crystallization (SPC) of plasma-enhanced chemical vapor deposited (PECVD)
amorphous silicon (a-Si) films has been investigated by x-ray diffraction (XRD). The a-Si films were
prepared on Si (100) wafers using SiH, gas with and without H, dilution at the substrate temperatures
hetween 120°C and 380°C, and then annealed at 600°C for crystallization. The annealed samples ex-
hibited (111), (220), and (311) XRD peaks with preferential orientation of (111). The XRD peak in-
tensities increased as the substrate temperature decreased, and the H, dilution suppressed the solid-phase
crystallization. The average grain size estimated by XRD analysis for the (111) texture has increased
from about 10 nm to about 30 nm, as the substrate temperature decreased. The deposition rate also in-
creased with the decreasing substrate temperature and the grain size was closely dependent on the de-
position rate of the films. The grain size enhancement was attributed to an increase of the structural di-
sorder of the Si network.
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