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Improvement of optical characteristics of perovskite solar cell using rutile
titanium dioxide three-dimensional photonic crystal structure
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Abstract

Perovskite solar cells have attracted a lot of attention due to their good optical and electrical performance as well as their
simple manufacturing process. Photonic crystals have a wide range of applications in solar cells due to their increased light
absorption and photonic bandgap. In this study, a perovskite solar cell based on a three-dimensional photonic crystal
nanostructured rutile titanium dioxide is designed, which has a better performance compared to many of the solar cell
structures proposed so far. By placing a three-dimensional photonic crystal nanostructured rutile titanium dioxide in the active
layer of the perovskite solar cell and selecting the proper radius and lattice constant, the absorption rate is increased and a
short-circuit current of 27.12 mA/cm2 was obtained..
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