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Abstract Crystallization of three different amorphous silicons(SiH, 51, Si:H, @5t and Si* implanted
SiH. @-Si) has been carried out at 590°C to 630°C. The crystallization mechanisms of three types of
amorphous silicon were investigated using a classical Avrami equation(X=1-exptl", X =crystallized frac-
tion, t=anneal time, n=exponent). 2.0 of the exponent, n in the Avrami equation was obtained for the
crystallization of SiH, a-Si, indicating that two—dimensional growth occurs with the nucleation rates de-
creasing with time. For the crystallization of Si' implanted a—Si, 3.0 of n was obtained to imply 2-D
growth with a steady state nucleation rate. For the crystallization of Si.Hs a-8i, 2.8 of n was determined
to show two modes of nucleation occurring during the crystallization process. TEM study of nucleation
rate as a function of anneal time confirmed that the Avrami model was valid for this experiment. Final-
ly average grain sizes were identified to be a weak function of anneal temperature.
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Table 1. Deposition condition(thickness : 1000 A )
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Fig. 1. Amorphous silicon films depositLd u-;ing SiH, at
550°C. and then crystallized at (a) 590°C; (b) 610C:
(c) 620°C
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Fig. 2. Plan—view TEM of SiH, a-Si crystallized at (a) 590°C; (b) 610°C; (c) 620°C.
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Fig. 3. Grain size as a function of temperature, show-
ing an activation energy of (.296 eV ffor SiH, a~-5i1.
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Fig. 4. Amorphous silicon films deposited using Si:Hs at
485°C, and then crystallized at (a) 630°C; (b) 640°C;
(c) 650°C
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Fig. 5. Plan-view TEM of Si,Hs at 485°C, and then crystallized at (a) 630°C: (b) 640°C; (¢) 650°C
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Fig. 6. Grain size as a function of temperature, show-
ing an activation energy of 0.529eV for Si.H, a-Si.
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Fig. 8. The variation of active site numbers as a func-
tion of anneal time.
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Fig. 10. Grain size as a function of anneal time, show-
ing the growth velocity (Vg) during 610°C anneal of
Sitl, a-Si.
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