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Study about continuous Ar * Kr " laser crystallization of
amorphous silicon thin film

ZHOU De-rang, DUANG Guo-ping ,CHEN Jun-ling, HAN Jun-he ,HUANG Ming-ju
(Open Laboratory of Key Subject of Photoelectric Information Material of Henan Province, School of Physics and Electron,
Henan University, Kaifeng 475004 , China)

Abstract: In order to study the influence of laser power density on crystallization effect in continuous laser
crystallization of amorphous silicon thin film, amorphous silicon thin films were prepared by means of magnetron sputtering
and then crystallized by continuous Ar* Kr *laser. Crystallization effect was studied by means of micro-Raman spectroscopic
measurement and field emission scanning electron microscope under the fixed time Sms and different laser power density.
The difference of crystal growth process on two different subsirates-common glass substrate and quartz substrate was
compared. It was shown that within the limit of 27. IkW/cm’ the amorphous Si films were able to be crystallized at laser
power densities above 15. 1kW/em” on common glass substrate, crystallization effect became better first and then worse with
the increase of laser power density, large area of scattered apple shape polysilicon particles of crystal size around 478nm can
be obtained at 24. 9kW/cm’. An intermediate laser power density value exists to make the crystallization effect best. Films
deposited on quartz substrate present a different crystallization growth process, large spherical polysilicon particles emerged
as the energy density reaches to 19. 7kW/em’ , with the increase of energy density, the particle size got larger and the
maximum size 5. 38 m was obtained at 27. 1kW/cm’. These results play a positive role in studying preparing poly-Si thin
film by means of continuous laser crystallizing.
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Fig. 1 Crystallization device schematic diagram
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Fig.2 Raman spectra of laser annealing Si thin films at different power

density
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Fig.3 Raman spectra of laser annealing Si thin films at higher power
density
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Fig.5 SEM images of Si thin film surface before and after irradiation

under different power density
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Fig. 6 SEM images of Si thin film surface on quartz glass substrate be-

fore and after irradiation under different laser power density
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Fig.7 Raman spectra of laser annealing Si thin films on quartz substrate

at different laser power density
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