New surface passivation and local contacts on the backside for thin mc-Si solar cells
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Silicon solar cells can be produced at lower material cost by reducing the wafer thickness. However, the established methods for backside surface passivation such as full-face aluminum screen printing layer appear not to be suitable for very thin solar cells. Therefore, current research activities focus on alternative concepts.

A new thin film of dielectric material (Al2O3)x(TiO2)1-x has been recently proposed. It introduces negative fixed charges at the interface with p-type Si substrates. As a result, a region of strong accumulation is formed and the surface potential is changed. The electric field builds up, leading to a decrease of the surface recombination velocity of minority carriers similar to the back surface field (BSF) effect in the presence of a p+ region.

In this work we compared the experimental results with the two-dimensional device simulations. The usage of a backside dielectric layer with large negative charges for solar cells without p+ backside region turns out to be a reasonable and cost effective alternative without performance losses.

