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Laser mark technology for Ge Wafer

LI Yue
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Abstract: The 1060 nm fiber laser was used for laser mark. During the work,the effects of laser average power, pulse
frequency and scan speed on mark definition, Ge residue and mark depth were analyzed by performing different meas-
urement methods such as eye inspection, microscope and 3D optical profiler. The data show that mark definition in-
creases with the increase of average power when pulse frequency is 20 kHz,and the amount and distribution area of Ge
residue contamination increase ;and the effect of average power on mark definition and Ge residue contamination is not
obvious when pulse frequency is 90 kHz. Under the condition of 21% ~23% average laser power,25 kHz pulse fre-
quency and 1500 mm/s scan speed , wafer mark with clear definition,non Ge residue contamination and even less than
200 nm depth is achieved. The overall result shows that the developed technology is robust and it has replaced the
handmade wafer mark way.
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Tab. 1 Different test process conditions

FIEEE (mm - s™1) | PEIR/ % Ik i / ke
300 15 20
300 20 20
300 30 20
300 50 20
300 70 20
300 90 20
300 50 90
300 60 90
300 70 90
300 80 90
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(8:4%)
PR/ (mm - ™1 | PHIR/% Ik IR/ K H
300 90 90
300 100 90
300 23 20
300 23 25
300 23 30
300 23 40
500 23 25
700 23 25
900 23 25
1000 23 25
1500 23 25
1800 23 25
2000 23 25
3500 23 25
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Tab. 2 Correspondence of the

process parameter Vs. result
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Fig 1 Laser mark microscope picture(5 x )
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Fig. 2 Laser mark microscope picture(20 x )
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