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Fig. 1. Powder XRD patterns of FAPbI; single crystals, crystal powders and organic halide salt perovskite as precursors prepared
for perovskite thin films placed under 40% humidity for 1 day (a), 3 days (b) and 5 days (c).
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Fig. 2. SEM images of FAPDI; perovskite films prepared from single crystal (a), crystal powders (b) and organic halide salt (c).
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Fig. 3. Steady-state PL spectra (a) and time-resolved PL (TRPL) spectra (b) of perovskite films prepared from FAPbI; single crys-

tal, crystal powders and organic halide salt; average lifetime statistics of perovskite films of FAPbI; single crystal, crystal powders

and organic halide salt (c); space charge limited current (SCLC) plots of electron-only devices with an architecture of FTO/TiO,
ETL/Perovskite/PCBM/Ag based on FAPbI; single crystal, crystal powders and organic halide salt perovskite (d); dark current

density-voltage (J-V) characteristics of FAPbI; single crystal, crystal powders and organic halide salt devices (e); electrochemical

impedance spectroscopy (EIS) of FAPDI; single crystal, crystal powders and organic halide salt devices (f).
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Table 1.  Time-resolved PL (TRPL) performance
parameters of FAPDI; single crystal, crystal powders

and organic halide salt perovskite thin film devices.

A, Tm/ns Ay  Ty/ns T, /ns

FHLKEE: 01432 19.53 0.5698 3.713 12.715
LEILNT PN 0.1520 20.90 0.5652 4.40  13.66
B 0.1823 112.4 0.441 16.6 87.19
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solar cells prepared by FAPbI; single crystal.
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High performance perovskite solar cells synthesized by
dissolving FAPDbI; single crystal’

Zhu Yong-Qi  Liu Yu-Xue  Shi Yang Wu Cong-Congf

(School of Materials Science and Engineering, Hubei University, Wuhan 430062, China)

( Received 21 July 2022; revised manuscript received 7 September 2022 )

Abstract

In recent years, CH(NH,),Pbl; (FAPDI;) has received extensive attention due to the suitable band gap,
becoming the most attractive photoelectric functional material in perovskite solar cells. However, the traditional
perovskite layer prepared by formamidine iodide (FAI) and lead iodide (Pbl,) has inaccurate stoichiometric
ratio, high defect density, low stability, and low crystallinity, which makes it challenging to improve the
performance of perovskite solar cells further. In this paper, the perovskite film prepared by FAPbI; single
crystal has high crystallinity, high stability, accurate stoichiometric ratio and low defect density. The single
crystal derived perovskite film has a large grain size and few grain boundaries, resulting in fewer defects in the
grain boundaries, which improves the short-circuit current density (Jsc) and open-circuit voltage (Vo) of
perovskite solar cells, and greatly improves the photoelectric conversion efficiency. This work provides an
efficient strategy for fabricating perovskite solar cells with high stability, high crystallinity, and low defect
density.

Keywords: single crystal, perovskite solar cells, crystallinity, defect density
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