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high speed laser scribing on amorphous silicon solar cell panels is conducted. By atomic force microscope, the scribing
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Abstract With Q-switched frequency-doubled laser at the wavelength of 532 nm as light source, the experiment of

scribing result on the solar cell efficiency is analyzed. The results show that the scribing result is ideal at the scribing
speed of 0.3 m/s.
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Table 1 Performance parameters of 532 nm laser

Parameter Content
Laser power /W 7/8/9
Maximum scanning speed /(mm/s) 2000
Laser pulse frequency /kHz 10~200
Pulse width at 50 kHz /ns 20
Pulse-pulse instability /% <2
Divergence angle /prad <10
Quality factor 1.2
Spot diameter /mm 30~60
Spatial mode TEM,
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Fig. 1 Schematic diagram of PIN amorphous silicon solar cell. (a) Cell interlayer structure; (b) laser scribing processing

= s

2 Fis A AR R A R Gl i % R G R O R AT ] X ST A AR R AT i R LR S,
TAHESHINE 2 Fin,

galvanometer

laser (532 nm) laserPem

galvanometer

scan lens
l work piece
——

B2 SC e R A

Fig. 2 Schematic diagram of experimental setup
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Table 2 Processing parameters of laser scribing experiment

Parameter Content
Wavelength /nm 532
Single-way laser power /W 0.75
Scanning speed /(m/s) 0.1,0.2,0.3,0.4,0.5,1
Laser pulse frequency /kHz 50
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Fig. 3 Surface morphology of scribed lines under different scanning speeds. (a) 0.1 m/s; (b) 0.2 m/s;

(¢) 0.3 m/s; (d) 0.4 m/s; (e) 0.5 m/s; () 1 m/s
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Fig. 4 Scribing results under different scanning speeds. (a) 0.1 m/s; (b) 0.2 m/s; (¢) 0.3 m/s;
(d) 0.4 m/s; (e) 0.5 m/s; () 1.0 m/s
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Fig. 5 Variation of respective quality parameter of scribed lines with scanning speed. (a) Scribing depth;
(b) HAZ width; (c¢) kerf angle; (d) line energy density
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Fig. 6 AFM 3D images of scribed lines under different scanning speeds. (a) 0.1 m/s; (b) 0.2 m/s; (¢) 0.3 m/s;
(d) 0.4 m/s; (e) 0.5 m/s; () 1.0 m/s
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