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ABSTRACT: The photoinduced open-circuit voltage decay technique was used 
to investigate the minority carrier lifetime in several silicon solar cell samples. 
This convenient investigation technique allows a fast and accurate determination 
of the diffusion length of minority carriers in semiconductor materials and is an 
important technique in optimizing the solar cell performance. The quality and the 
efficiency of silicon solar cells depend on the minority diffusion length and this 
value could be calculated for monocrystalline, polycrystalline and amorphous 
silicon solar cells. The values obtained at room temperature are in good 
agreement with reference values. 
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INTRODUCTION 

The most widely used material up to now for photovoltaic (pv) energy 
conversion is crystalline silicon (Si). A crystalline Si pn junction solar cell 
consists of a relatively small n-type emitter and a much thicker p-type base 
(Fig. la). 

Sunlight enters the Si solar cell through the thin n-Iayer, which acts as a 
window and generates electron-hole pairs mainfy in the thicker p-layer (Mazer, 
1997). Due to the fact that crystalline Si is an indirect band gap semiconductor 
material, its absorption coefficient in the visible spectral range is relatively 
































