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A nanocrystalline silicon layer/crystalline silicon structure was formed by
use of the surface structure chemical transfer method. The reaction condition to form a uniform
nanocrystalline silicon layer was optimized by investigation of the structure using transmission
electron microscope. The porosity profile of the nanocrystalline silicon layer was estimated by
ellipsometrical analysis. The energy band structure was estimated by X-ray photoelectron
spectroscopy, photoluminescence, and Kelvin probe force microscope measurements. This study made it
possible to form a nanocrystalline silicon layer/crystalline silicon structure with a steep band
structure. Further development of boron diffusion process will lead to improvement of the conversion

efficiency of the nanocrystalline silicon layer/silicon solar cells.
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