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Numerical analysis of thermal effect of th+ combined laser
on single crystal silic..2

ZHONG Facheng, LU Xueming, LI Jiagui, SH"N 71 ~z.ghua, LU Jian, NI Xiaowu
(College of Science ,Nanjing University of Science ar.d Te-hnology, Nanjing 210094, China)

Abstract: In order to improve coupling efficiency of loc=1 energ of monocrystalline silicon in laser processing, a short laser
pulse and a long laser pulse were used to form a corbired puse to irradiate the monocrystalline silicon. The process was
simulated by using COMSOL software. The influences o the c<lay time of combination laser and the laser energy density of long
pulse on the process effect were obtained. The effect was compared with that of individual action millisecond laser under the equal
total energy. The measured damage morphologies of monocrystalline silicon irradiated by lasers with different power intensities
were in agreement with the trend of numerial results. The results show that the combined laser can improve the coupling
efficiency of laser. The different delv tine would affect the process effect of the combined laser. The optimum delay time is
0. 1ms. When the ratio of the mil’isec ~ud 12.er energy density in the combined laser is relatively low, the effect is obvious. With

the increase of the ratio of the m'tiecond laser energy density, the enhancement of the effect is relatively slow. The research
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results can provide theoreticol a~d experimental basis for the application of combined laser.
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Fig. 1 Schematic diagram of laser irradiation
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Table 1 ~ Thermal physical parameters of single crystal silicon!!114]

parameter solid liquid
2540 -2. 19 x
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1.21 x10 7> 7*
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¢ K,Ig 2.21 107 7% +1.3 x10 707° - 1021. 84
) 1 2.83x10°107*
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Fig.2 Relationship between temperature of the center induced by the milli-

second laser and time with different energies
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Fig. 11  Relationship between the ratio of melting depth and energy
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