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Separation and Characterization of Crystalline Silicon Solar Cell by Laser Scribing
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Abstract: Advances in laser technology have enabled ultra-high-speed ultra-precise processing, thus expanding potential
applications to the semiconductor, medical, and photovoltaic industries. In particular, laser scribing technology has been
applied to the production of shingled solar modules. In this work, we analyze the effect of laser scribing conditions, e.g.,
scribing depth, on the characteristics of the resulting divided solar cells. When the scribing depth was greater than 100
um, the solar cells were well separated. In addition, the desired scribing depths were reached in fewer scans when the
laser spot overlap was 100%. The efficiency of the divided cells decreased due to the high series resistance at scribing
depths of less than 100 um. However, at scribing depths of approximately 100 ym, the series resistance was low and

efficiency reduction was minimized.
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Fig. 1. Photographs of mono crystaline silicon solar cell.
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Fig. 2. Laser-scribinged lines on (a) the front and (b) rear side
of the solar cells.

Table 1. Laser scribing conditions.

Scanning speed Overlap Scanning count Depth Freq Power

(mm/s) (%) (times) (em)  (kHz) (W)
13 7
16 85
3,375 60 o1 14
28 130
12 70
15 96
3,000 80 19 115 200 232
23 126
10 66
12 85
2,700 100 16 106
23 128
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Fig. 3. Relationship between the scribing depth and the scanning
count under different laser beam spot overlap ratios.
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Fig. 4. Photographs of cell divided with the scribing depth of
(a) 106 um and (b) 85 xm.

Fig. 5. Top views of the solar cell laser-scribed with various
scanning counts (scribing depths): () 10 times (64 (m), (b) 16
times (68 ¢m), and (c) 23 times (77 (m).
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