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The design of beam delivery system of RF CO; laser ceramic substrate scriber

HOU Lian—ping1 , CHEN Pei-feng2 , WANG Wei', ZHY Hong-liang1
(1. National Research Center of Optoelectric Technology , Institute of Semiconductors jtheXChinese Academy of Sciences ,Beijing
100083 ,China; 2. Institute of Laser Technology & Engineering ,HUST ,Wuhan 430074 ,China)

Abstract : The characteristic of RF CO, laser ceramic substrate scribing!has been presented. The design principle of beam
delivery system is analyzed. Function and characteristic of circular polarizer and Galileo defocusing telescopic system are
particularly discussed. The beam delivery system is optimized and ‘simulated and its optical path and imaging quality diagrams are
plotted. The experimental outcome conforms to theory. Processing, quality to alumina ceramic substrate by our scriber is up to that

of the same kind of foreign products.
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Table 1 Laser specification

parameter specification parameter specification
average output 250W output power < 8%
power stability
M>*transverce <1.3 beam pointing < 200urad
mode quality (K>0.07) stability
power range 10W~250W  beam ellipticity <1l.2:
pulse frequency ~ OkHz ~100kHz beam waist 6.8mm *
diameter (1/ e?) 0.5mm
peak effective ~ 200W~750W  beam divergence  2.1mrad &
power (full angle) 0. 3mrad
pulse energy 10mJ ~500mJ wavelength 10.6um £
range 0.2um
optical pulse < 60us beam polarization linearity >
rise and (parallel to 10QL:
fall time baseplate)
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Fig.1 The structure of RF CO, ceramic substrate scriber
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Fig.2 The diagram of beam delivery system
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Fig.3 The reflectance curve of different angle of incidence ( A = 10. 6um)
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Fig.4 How circular polarizer V\‘orks
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Fig.5 The Galileo defocusing telescopic system
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Fig.6 a—3-D layout b —spot diagram
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spatial frequency in cycles per mm
Fig.7 FFT MTF

Fig.8 FFT point spread function

Fig.9 The processed samples of Al,O3ceramies substrate with RF laser
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