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Study on scribing parameters of sapphire substrate with pulse green laser
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Abstract: To improve the yield rate and scribing efficiency of sapphire substrate, the effect of polarization direction,
laser power, focus position, cutting speed, scanning times on the scribing quality of sapphire substrate with pulse green
laser (A =532nm) was studied. The results show that narrow and deep grooves can be obtained when the polarization
direction is parallel to the incidence plane and the laser focus position is negative defocus 50pm when scribing sapphire
substrate with pulse green laser. The groove depth and width increase while the pulse laser power increases. The groove
depth decreases and the groove width increases at first and then decreases with the increase of the scanning speed. The

groove depth and width increase with the increase of the scanning times. The results are helpful for selection of reasonable
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laser scribing technical parameters to achieve optimal groove performance.
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Fig.1 a—schematic diagram of processing system b—experimental

set-up
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Table 1  The main technical parameters of the laser

technical parameters value
wavelength A 532nm
pulse duration 7 45ns
repeat frequency f (0 ~50)kHz
focalspot diameter D 16mm
average power P 1.8W
scanning velocity v (0 ~100) mm/s
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Fig.2 Polarization versus groove size ( scanning time 1)
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Fig.3 Pulse energy versus groove size
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Fig.4 Surface micro-morphology versus pulse energy ( scanning time 1,
scanning velocity I mm/s)
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Fig.5 Focus location versus groove size
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Fig. 6  Surface micro-morphology versus focus location ( pulse energy
150pJ ;5 scanning velocity 6mm/s ;scanning time 1)
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Fig.7 Scanning velocity versus groove size
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Fig. 8 Surface micro-morphology versus scanning velocity ( scanning time
1; pulse energy 350J)
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