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Theoretical research for optimized composition of lanthanide doped perovskite
solar cells and investigation of effect of incorporation

Suzuki, Atsushi
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o Perovskite solar cell have high performance of photovoltaic properties, such
as open circuit voltage, and conversion efficiency rather than conventional solar cells. The

perovskite crystals have lack of long-term stability. Degradation inhabitation and structural
optimization are required for practical use. In this study, photovoltaic performance was predicted
by the electron structure analysis of lanthanide doped perovskite crystals, and performance
improvement and stabilization were achieved while suppressing degradation the photoactive layer.
Influence of acoustic phonon, vibration mode in IR/Raman, thermal conductive behavior was
investigated. Incorporation of phthalocyanine complex on hole-transporting layer improved surface

morghology of the photoactive layer. The perovskite solar cells with high performance and long-term
stability can be developed for practical use.
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Fig. 2 Band structures and DOS of the perovskite crystals doped with (&) Eu, (b) Sm, (c) Tb and (d) Ceions.
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Fig. 3 (a) J-V curves and (b) stability of n. of the doped perovskite solar cells.
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Table 1 Photovoltaic properties of the perovskite solar cells with FAI, EuCl2 and EuBro.

i oc nave
e T N P

FAI 20% 14.5 0.874 0.640 7.46 8.13 7.40
FAl 10%+EuCl, 2% 17.6 0.860 0.659 6.57 3960 9.94 8.30
FAI 10%+EuBr, 1% 10.7 0.889 0.510 14.6 622 4.85 4.66
FAI 10%+EuBr, 2% 9.40 0.883 0.563 115 1690 4.67 3.59
FAl 20%+EuBr, 2% 8.90 0.875 0.594 12.3 4760 4.62 4.34
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Fig. 4 X-ray diffraction patterns of the perovskite solar cells.
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