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Research on Amorphous Silicon Solar Cell Scribing with 1064 nm/523 nm
4-Way Light Splitter System
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Abstract Through the discussion of tandem amorphous silicon (a-Si:H) film solar cell processing, suitable laser and
process parameters are given. Character of scribing area which scribed by 40 kHz, 1.2 m/s scribing speed, 16 W
1064 nm laser, 4 W single way power and 3 W 532 nm laser, 0.75 W single way power with 4-way light splitter focus
system are discussed. Factors which cause heat-affected zone and lead to the decrease of efficiency are analyzed. Key
process parameters which affect scribing line obviously and which needed to be accurately controlled are given.

Key words laser scribing; tandem solar cell; 4-way light splitter focus system; a-Si:H thin film
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Fig. 1 Apparatus and process of amorphous silicon (a-Sit H) tandem solar cell production
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Fig. 2 Cross section of a-Si: H tandem solar cell
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Table 1 Device parameters of 1064 nm/532 nm laser

Wavelength /nm 1064 532
Frequency /kHz 1~100 1~100
Power /W 20 (50 kHz) 5 (30 kHz)
Pulse-pulse instability /(RMS) <2% 2%
<40 12

Pulse width /ns

(50 kHz) (30 kHz)
Spatial mode TEM,, TEM,,
M <1.1 <1.1
Divergence angle /mrad 0.9 0.9
Beam size /mm 1.8 1.8
Polarization ratio 100:1 10031
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Fig. 7 (a) Near-field beam of laser 1; (b) far-field beam of laser 1; (c¢) far-field beam of laser 2
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Table 2 Operating parameters of laser 1

Wavelength Single-way Frequency Scan speed
Power /W
/nm power /W /kHz /(m/s)

1064 16 4 10 1.2
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Fig. 9 Photography of 200 X magnification
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Table 3 Operating parameters of laser 2

Wavelength Single-way Frequency Scan speed
Power /W
/nm power /W /kHz /(m/s)
532 3 0.75 40 1.2
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Fig. 11 (a) Photography of 400 X magnification; (b) photography of SEM scanning
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