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Abstract

The method of laser-induced crystallization combining with the phase-shifting grating mask PSGM  was carried out to
fabricate nanocrystal silicon nc-Si  with the two-dimensional 2D  patterned distribution within a-SiN, /a-Si H/a-SiN,
sandwiched structure grown on the SiO,/Si or fused quartz substrate by plasma-enhanced chemical vapor deposition technique.
The thicknesses of a-Si H and a-SiN, layer are 10 and 50 nm respectively. The results of atomic force microscopy cross-
section transmission electron microscopy and high resolution transmission electron microscopy show that the controllable
crystallized regions within the initial a-Si H layer are selectively formed with a diameter of about 250 nm and are patterned with
the same 2D periodicity of 2.0 pm as that of the PSGM. Si nano-crystallites the size of which is almost the same as the thickness

of the a-Si H layer are formed in the crystallized regions and have < 111> preferred orientation.
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