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Figure 1. Defect density as a function of exposure time
at various temperatures for a typical amor—
phous silicon solar cell,
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Figure 2. Solar cell performance parameters calcu—
lated by AMPS—1D computer program, (a)
Short—circuit current density and open—cir—
cuit voltage as a function of exposure time
for a typical amorphous silicon solar cell. (b)
Conversion efficiency and fill factor as a
function of exposure time for a typical amor—
phous silicon solar cell.
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Long-Term Performance of Amorphous Silicon Solar Cells with
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We study for long-term performance of amorphous silicon solar cells under light exposure.
The performance is predicted with a kinetic model in which the carrier lifetimes are determined
by the defect density. In particular, the kinetic model is described by the stretched-exponential
relaxation of defects to reach equilibrium. In this report, we simulate the light-induced
degradation of the amorphous silicon solar cells with the kinetic model and AMPS-1D
computer program. And data measured for outdoor performances of various solar cells are
compared with the simulated results. This study focuses on examining the light-induced
degradation for the following amorphous silicon pin solar cells: thickness=300 nm, built-in
potential=1.05 V, defect density (at t=0)=~5x10" ¢cm °, short-circuit current density (at t=0)~
15.8 mA/cm’, fill factor (at t=0)=0.691, open-circuit voltage (at t=0)~0.865 V, conversion
efficiency (at t=0)=9.50%.

Keywords : Amorphous silicon solar cells, Light-induced degradation, Defect density,

Strectched-exponential relaxation, Simulation
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