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Efficient perovskite solar cells fabricated through NMP solvent annealing

DOU Shangyi, WEI Dong, JIANG Haoran, LIU Xin, HUANG Hao, LI Meicheng
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Energy, North China Electric Power University, Beijing 102206, China)

Abstract: Pbl, defects in the perovskite films may cause carrier recombination, resulting in the degradation of
device performances. The fabricated perovskite films through one-step spin-coating method was treated by
solvent annealing with NMP (N-Methyl-2-pyrrolidinone), which reduces the loss of organic cation during the
thermal annealing process, thus leading to the decrease of Pbl, defects located in the grain boundaries.
Meanwhile, larger grain sizes and the control of the roughness, waviness of the films are realized. The result
shows that the NMP solvent annealing inhibits the nonradiative recombination in the perovskite films and
decreases the concentrations of the trap states, while increasing the light absorption of the films. So, the short
circuit current and fill factor of the perovskite solar cells are enhanced. Compared with devices without NMP
solvent annealing treatment, the average and the optimal efficiency of the as-prepared perovskite solar cells
based on this method increase by 10.51% and 22.15%, respectively.
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