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Abstract: The multicrystalline silicon (mc-Si) solar cells have become the first choice of low-cost solar cells due to their
low price, while the room for improving their photoelectric conversion efficiency is limited. Passivated emitter and rear
cell (PERC) is the main technology for improving the efficiency of Si solar cells. Combing the low cost of mc-Si solar cells
and high efficiency of PERC, the mc-Si PERC is paid more attention recently. A series of technologies based on the back
and front structures optimization of me-Si PERCs were studied for high efficiency and mass production in the present work.
By employing layers of AlO,/triple-SiNs:H on the rear of mc-Si wafers, the long wavelength spectral response was
strengthened while the rear surface passivation was keeping, and the average efficiency of PERC with AlO,/triple-SiN,:H
layers was increased to 20.26% from the standard mc-Si PERC of 20.19%. The efficiency of the battery was improved by
0.11% through optimizing the rear electrode contacting patterns by laser ablation, compared with the standard mc-Si PERC.
The efficiency increased by 0.10% when introducing selective emitter technology on the front of mc-Si PERC. The
comprehensive applications of different methods for improving efficiency benefit to the competitiveness of me-Si PERC.
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Table 1 Experimental scheme of laser ablation
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