Possibilities of V- shaped solar cell self-formation
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Solar cell structures with base and emitter contacts on the same side have been used for some time in concentrator and bifacial applications as a solution for reduction of shading effects. However this approach usually requires high quality and therefore expensive material with diffusion lengths significantly exceeding base thickness and with high quality surface passivation. 

Here we investigated performance and manufacturing methods of the novel solar cell structure. It has both n and p contacts and V-shaped grooves on the front surface. Placing both contacts on the same side of the solar cell allows good efficiencies with bulk lifetimes as low as 40μs. The grooves aid the contact grid self-alignment and ensure efficient light-trapping.

Possible SC manufacturing methods were investigated using self-formation simulation software, based on cellular automata. This software qualitatively approximates technological processes and combining them into technological sequences. The use of self-formation as basis for SC manufacturing methods is promising due to possibility to replace costly patterning processes by self-formation based technological processes. At least four possible prospective methods suitable for V-shaped SC manufacturing were created. It is indicative that all simulated methods require only one patterning process.

