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Application of 532 nm solid nanosecond laser in
crystallization of amorphous silicon thin films

WANG Shuai' ,LIU Min' ,PAN Ling-feng’ ,ZHANG Zi-chen’ , WANG Xiao-feng’ , YANG Fu-hua'

(1. Tnstitute of Semiconductors, Chinese Academy of Sciences,Beijing 100083, China;
2. Institute of Microelectronics, Chinese Academy of Sciences, Beijing 100029 , China)

Abstract ; Compared with amorphous silicon thin film, polysilicon thin film has higher electron mobility and shows bet-
ter electrical properties in the device. The method of preparing polycrystalline silicon thin film by pulsed laser crystal-
lization of amorphous silicon thin film has the advantages of low thermal budget, little influence on the substrate and
low cost. An experiment about laser crystallization of amorphous silicon thin films was carried out by using 532nm sol-
id state nanosecond laser. To solve the problem of nonuniform effect when using Gaussian beam crystallization of amor-
phous silicon thin film,the circular Gauss beam was transformed into a linear flat top beam based on the beam shaping
system. Then the effect of single pulse energy density, pulse number and thickness of amorphous silicon thin film on
the crystallization of amorphous silicon thin film was investigated. The experimental results show that, linear flat top
beam show better uniformity about laser crystallization of amorphous silicon thin film. For the 100nm amorphous sili-
con thin film crystal ,with the increase of energy density,the grain becomes larger,until the surface is thermally dam-
aged ,and the largest grain size is about 1um X 500nm. And as the number of pulses increases,the surface roughness
tends to decrease,and the minimum surface roughness is 2. 38 nm. For 20 nm ultra-thin amorphous silicon film,only
when the energy density is between 134mJ/cm” and 167mJ/cm” | and the number of pulses is more than or equal to 8,
the obvious crystallization effect can be observed.
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Fig. 1 Diagram of laser crystallization device and

energy distribution before and after shaping
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Fig. 2 Center and edge area Raman spectra of Top Hat beam

and Gaussian beam crystalline amorphous silicon thin film
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Fig. 3 Raman spectra of the central region at different energy densities
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by different numbers of laser shots and different energy density
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