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Abstract

In this project we first introduced the parameters and effective quantities which affect
the efficiency of p-n junction silicon solar cells, and then we studied the effect of
presence of a surface nano thickness porous layer on the efficiency of such devices. The
published papers for a number of research groups working on solar cells with n*/p-Si
and also p'/n-Si structures indicates that the efficiency of those solar cells with a surface
porous layer is higher than the common ones. Our quantitative analysis on I-V
characteristic show that changes in series resistance and surface reflectivity are the main
reasons.

We found: (1) from I-V curve of these devices the series resistance in samples with
n'/p-Si structures are lower than that in non porous, also in p'/n-Si structures. (2) To
predict the short circuit current density (J;.), using eq. 4-2, surface reflectivity has a very
important role. (3) Although the open circuit voltage (V) saturates for incident light
intensity (Pj,) more than 40 mW/cm?, there is a linear relation between J sc and P, for all

light intensity range (i.e. J_ = fP,). Our analysis shows for an ideal, nonreflecting
surface, device the proportionality factor (8) is equal 0.61 V! and in real ones,

depending on their surface reflectivity, are = 0.5 and =~ 0.3 V! in samples with and

without porous layer, respectively.
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