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Abstract: By analysizing the theory of laser cutter, a rapid laser cutter method is given for cutting
thick silicon wafer. Considering laser medium thermal lens effect and thermal focal length changing
with the pumping power, using plano-convex high reflectivity mirror as the back cavity mirror to com-
pensate the heat lens influence, utilizing the Nd : YAG self- aperture effect also, more than 50 W av-
erage power 1. 064 um laser output is obtained with beam quality factor M* of 4. 19. Choosing suitable
beam expander factor, appropriate aperture diameter of exit beam and repetition rate, when the cut-
ting velocity is 400 mm/min, a silicon wafer of 0. 75 mm thickness can be penetrated; when the cut-

ting velocity is 100 mm/min, a silicon wafer of double-layer 0. 75 mm thickness can be penetrated.
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Experimental results show that the cross section is fine in narrow groove and excellent repeatability

precision, it is more better than that of other conventional cutting methods.
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Fig. 1 Fundamental spot size in the middle of laser

rod vs thermal focal length
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Fig. 2 Repetition rate of focusing spot
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Fig. 3 Optics figure of LD-pumped Nd : YAG laser

cutter
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Fig. 4 Kerf width changes with current while fre-
quency is 1 kHz and 8.7 kHz
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