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Abstract Thin-film poly-Si materialsw ere deposited by a layer-by-layer technique at low
substrate temperature, 360 . Transnission electron microscopy (TBM ) and X-ray
diffraction (XRD) measuraments show that a textured structurew ith aw ell orientational
packing of the columnar grains has been formed by this deposition technique T he grain
boundaries are modulated and the grain size is enlarged T he band-tail states are found to
be decreased through alternating current constant photocurrent method (A C-CPA )
measuranents The tenperature dependent photocuductivity confims that the grain
boundary barriers are reduced to a large degree A Il of these are attributed to the
mprovanent of the low -tenperature relaxation of the silicon networks betw een the grains
by the layer-by-layer atomic hydrogen treatment, leading to significant grow th of the
grains and in situ passivation of the grain boundary defects Furthemore, the high
internal quantum efficiency and good red reponse of Schottky barrier cells are indicative of
the potential applicationsof these poly-Si film s in multi-junction olar cells
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