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Mechanisms Research on Continous Wave Laser
Induced Damage to Solar Cells
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Abstract Aiming at the damage effects of solar cells under the irradiation of continous wave laser, the output
parameter decrease of damaged solar cells and impact induced by laser irradiation are analyzed, the damage
mechanisms of solar cells are researched through the observation of morphology of damaged area combined with the
equivalent circuit diagram and I-V curves. The results show that laser ablated solar cell resulted in the ablation area
is disabled, causes the increase of series resistance and the decrease of parallel resistance at the same time, and
finally induces the output performance of solar cell to decrease largely.
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Fig. 1 Cross section of a monocrystalline

silicon solar cell
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Fig. 2 (a) Morphology of solar cell being irradiated by laser, (b) 'V curves of solar cell before and

after irradiation by laser
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Table 1 Comparison between output performance
parameters of solar cell before and after irradiation

P, I Ve
4.06 mW 12.07 mA 528.3 mV
After irradiation  1.37 mW 10.92 mA 358.4 mV
Reduction ratio /% 66.3 9.5 32.2
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Fig. 3 Equivalent circuit schematic of a solar cell
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Fig. 4 Effect of series resistance (a) and parallel resistance (b) on -V curves
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