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Surface morphology of silicon induced by 532 nm nanosecond
laser under different ambient atmospheres
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Abstract ; The micro-structures of single crystal silicon surfaces produced by the cumulative radiation from
532 nm Nd: YAG nanosecond laser pulses were investigated under different ambient atmospheres. The results
show that the ambient atmospheres have an important role on the silicon surface morphology. The microstruc-
tures produced in vacuum, N, or SF, were analyzed in detail, it was indicated that the density of the spikes
formed in SF is larger than those formed in N, or vacuum, and the spikes have higher aspect ratios than those
in other ambient atmospheres. Furthermore, the dimensions of the microstructures formed in N,, vacuum or

SFchave decreased in turn. The experimental results suggest that the efficiency of laser-induced chemical etch-
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ing in SF, atmosphere is higher than those in vacuum or N, atmospheres. Moreover, there are ripple micro-

structures formed on the edge of irradiation area, which is caused by the frozing of capillary waves.
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phology
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Fig.1  Surface morpholograms of silicon irradiated by 3 000 pulses in vacuum
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Fig.2  Surface morpholograms of silicon irradiated by 3 000 pulses in N, atmosphere
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Fig. 1 Surface morpholograms of silicon irradiated by 3 000 pulses in SF, atmosphere
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Fig.4 Surface morpholograms of silicon irradiated by 200 pulses in SF atmosphere
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