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ABSTRACT

Metal-Induced Crystallization (MIC) of amorphous silicon (a-Si) using aluminum and nickel as catalysts were performed with a
variation of metal thickness and temperature. Raman results showed that the crystallization of a-Si depended on the thickness of
aluminum while not on nickel. Nickel that forms silicide nodules during annealing simply catalyzed the formation of crystalline silicon
(c-Si) while aluminum was consumed and transferred during MIC, which resulted in more complex microstructural characteristics.
Crystalline silicons after NIC had elongated shape with a twin along the long axis. Morphological change after Aluminum-Induced
Crystallization (AIC) showed more equiaxial grains. The nucleation and growth mechanism of AIC was discussed.
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Fig. 1. RF magnetron sputtering system used in deposition of
aluminum layer.
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Fig. 2. Cross-sectional SEM micrograph of fractured sample
before the heat-treatment.
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Fig. 3. Raman spectra of Si films annealed at 550°C for 10 min after deposition of (a) aluminum and (b) nickel.
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Fig. 4. Volume fraction of crystallized silicon after heat-
treatment at 550°C for 10 min with the given metal

thickness.
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Fig. 5. SEM micrograph of Ni catalyzed crystallized silicon
annealed at 550°C for 10 min.
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Fig. 6. Sheet resistance measured by four-point probe (a) before and (b) after etching of the residual Al as a function of Al layer

thickness and annealing temperature.
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Fig. 7. TEM bright-field images and their SAEDPs of
crystallized samples after annealing at 500°C for 10 min
with (2) 10 nm, (b) 20 nm, and (¢) 25 nm of aluminum
thickness.
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Fig. 8. Atomic force micrographs of crystallized samples after
AIC annealing at 500°C for 10 min with (a) 10 nm, (b)
20 nm, and (c) 25 nm of aluminum thickness.
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