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Study on the Laser Crystallization of Amorphous Silicon Thin
Films with a 355 nm YAG Picosecond Pulsed Laser
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(Institute for Solar Energy Systems, State Key Laboratory of Optoelectronic Materials and Technologies ,
Sun Yat-sen University, Guangzhou 510006, China)

Abstract; 250 nm amorphous silicon thin films were crystallized by a 355 nm YAG picosecond pulsed
laser, then the crystallized samples were investigated by metallurgical microscope, Raman spectrometer
and X-ray spectrometer. The results show that with increasing laser energy the width of completely molten
zone and partially molten zone increases remarkably. In the energy range from 15 wJ to 860 pJ, neither
characteristic peak of amorphous silicon nor characteristic peak of crystalline silicon appears in Raman
spectra of the completely molten zones in all samples, while Raman spectra of the partially molten zone
exhibit the sharp characteristic peak of crystalline silicon, it might be because that the energy flux density
received by completely molten zone was so big that the most of the amorphous silicon in this region was e-
vaporated. This assumption was further reconfirmed by EDS (energy dispersive spectrometer) analysis
results, which shows that the composition of the completely molten zone are mainly silicide produced by
reaction between glass and silicon, and its surface are covered by silicon dioxide layer.
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Fig. 1 Schematic diagram of the laser crystallization system
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Fig. 2 The optical micrographs of surfaces of the samples

scanned by the laser pulses with different energies
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Fig. 3 The Raman spectra of the partially
molten zones of the samples scanned

by the laser pulses with different energies
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Table 1 Pecentage of various elements in the completely molten

zones before and after HF solution etching
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B (JEMET) O  0.525  26.24 3.68  38.21
A (M) O 0.525  20.85 472 31.49
B (JEMAT) Na 1.041  8.21 2.00 8.32
A (JEMS) Na 1.041  10.13 2.30 10. 65
B (JEMHT) Mg 1.253 3.4 1.94 3.29
A (JBM)E) Mg 1.253 4.74 2.30 4.71
B (JEMAT) Al 1.486  1.64 1.73 1.42
A (JBBE) Al 1.486  1.82 2.07 1.63
B (JEMRT) Si 1.739  54.85 1.96  45.50
A (JEmE) Si 1739 53.91 2.34  46.37
B (JEMAT) Ca 3.690  5.62 3.81 3.27
A (JEMJE) Ca 3.690  8.55 4.49 5.15
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Fig. 4 The EDS spectra of the completely molten zones of
the samples scanned by 300 wJ laser pulses before (a)
and after (b) HF solution etching
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