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Low-Temperature Crystallization of Amorphous Si Films by Cu Adsorption
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Abstract Copper lons were adsorbed on amorphous Si films by spin-coating of Cu solutions and were employed as sur-
face nucleation sites for low-temperature crystallization. The crystallization temperature can be lowered down to 500
¢ and the crystallization time can be shortened by Cu adsorption. The Cu-adsorbed amorphous films were crystallized
by fractal growth with the shape of tree branches. The fractal size ranged from 30 to 300.m, depending on the Cu solu-
tion concentration. The fractals consisted of feather-like elliptical grains with the size of 0.3~0.4xm, which was compa-
rable to that of the intrinsic films crystallized at 600°C. Both the nucleation activation energy and growth activation en-
ergy decreased as the Cu concentration in the solution increased. The results suggest that the adsorbed Cu increases
preferred nucleation sites at the surface and enhances crystallization by reducing the activation energies of nucleation
and growth.
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Fig. 1. XRD patterns of the Si films, spin-coated from 500ppm
Cu solution and annealed at 530°C.
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Fig. 2. SEM surface micrographs of the Si films, spin-coated from 500 ppm Cu solution and annealed at 530°C for (a) 1 (b) 5 (c) 10
and (d) 20 h.
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Fig. 3. (a) SEM and (b) dark-field plane-view of TEM micro-
graphs of front part of fractal of the Si films, spin-coated from
500ppm Cu solution and annealed at 530°C for 5 h
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Fig. 5. TEM dark field images of the Si films, spin-coated from (
530°C and (b),(d) 600°C for 20 h.
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Fig. 6. Raman spectra of the Si films, spin-coated from 500ppm
Cu solution and annealed at 530°C for various times.
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