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Mobility and lifetime of carriers of a semiconductor are important parameters that
determine photo-conductivity of the semiconductor. A solar cell having high efficiency
should have a high photo-conductivity, in other words, high mobility and long lifetime of
carriers. In this thesis, a special technique for measuring mobility-lifetime products of
carriers (ur) of the i-layer in amorphous silicon solar cells having the p-i-n junctions has
been studied. The technique used has several advantages, such that mobility-lifetime
products of both electrons and holes can be directly measured in an amorphous solar
cell and the technique uses only cheap components. The basic methodology of the
iechnique is to measure specirum iesponses of air amorphous solar cell, in the
conditions of zero bias, forwarded bias and reversed bias, and then calculate the
mobility-lifetime products based on the “variable minority carrier transport model”.

Exampies of the results of the study showed that the mobility-lifetime products of
electrons and holes in the amorphous silicon solar cell having 4.2% efficiency are ix10”7
and 5x10° (cmz/V), respectively. It has been also found that as the efficiency of the
solar cell increases, the mobility-lifetime products of both types of carriers increase.

The measurement technique has aiso been successfully applied to the case of
amorphous silicon germanium solar cells. It has been shown that the mobility-lifetime
products of electrons and holes for the a-Si, GeH (x=0.1) solar cell having 3.7%

efficiency are 8x10° and 5x10° (cm?V), respectively



