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ABSTRACT
The aim of the thesis is to build various measurements and characterize the device parameters of solar cells. The basic structure of a
solar cell is a p-n junction diode. The electron-hole pairs generated by absorption of the incident light will diffuse toward the
depletion region and then are swept through depletion region by the built-in electric field. For high efficiency, the lifetime of
minority carriers shall be long enough to diffuse and arrive at the edge of the depletion region. So, we can understand the solar cells
belong to the minority carrier dominated devices. In order to understand the performance of solar cells, the characteristics of
minority carriers in semiconductor material have to be measured and evaluated. In this work, surface photovoltaic technique,
internal quantum efficiency method and open-circuit voltage decay technique were installed and developed to characterize the
diffusion length or lifetime of minority carriers at various temperatures. On the other hand, both conversion efficiency and ideality
factor were measured at various temperatures. The relationships between conversion efficiency and carrier lifetime or diffusion
length were analyzed.
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