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Electrical properties of grain boundaries (GBs) in multicrystalline silicon (mc-Si) solar cells can be enhanced by several 
techniques. To reach this target, we groove the GBs using a chemical etching method using a HF/HNO3 solution.  Thus the 
areas of these highly recombining zones were reduced. After achieving phosphorus diffusion and metallic contacts, the I-V 
characteristics, measured at the dark and at AM1.5 (Fig. 1), show an enhancement of the electrical properties of the grooved 
cells compared to untreated ones.  When we performed the Light-Beam-Induced-Current (LBIC) measurements around some 
GBs, we noticed an improvement of the GBs recombination velocity (Fig. 2). We attributed these electrical and electronic 
properties enhancements of the grooved cells to deep penetration of phosphorus and metallic contacts in the grooved grain 
boundaries regions. 
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Fig. 1. I-V characteristics at AM 1.5 illuminations of as 

made untreated cell (ref) and grooved cell 
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Fig. 2: LBI-Current around a grain boundary before  

and after grooving 
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