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Abstract: Inorganic perovskite solar cells (IPSCs) have become the focus of research due to their excellent
photothermal stability, but the enrichment of interface defects and the unfavorable accumulation of carriers still
seriously restrict their photovoltaic performance. In this study, 1,3-Propanediamine Dihydroiodide (PDADI) was
inserted between the perovskite absorption layer and the electron transport layer to regulate the interface of the
perovskite surface. The experimental results show that PDADI can significantly reduce the density of defect states,
accelerate the extraction and transport of interface electrons, and thus inhibit non—radiative recombination. Finally,
the open circuit voltage of the IPSCs modified by PDADI and fabricated in fully ambient-air conditions increased
by about 120 mV, and the power conversion efficiency (PCE) reached to 19.50 %.
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Figure 1 SEM image and grain size distribution histograms of the control film (a), target film (b). Cross—sectional SEM image of the

control film (c), target film (d). Optical photos of water contact angle of the control film (e), target film (f)
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Figure 2 AFM image of the control film (a), target film (b). J-V curves (c), EQE curves (d), SPO curves (e), Histogram of the statistical
distribution of devices PCE (f)
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Figure 3 Box—type statistical charts of six photovoltaic performance parameters PCE (a), V. (b), FF (c), J..(d), R, (e), R, (f)
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Figure 4 Tauc plots (a), PL spectra (b), TRPL
spectra (c). SCLC curves of the control film (d), target
film (e). Dark J-V curves (f)
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Figure 5 UPS spectrum (a—d), energy level structure diagram (e), XPS spectrum (f)
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Figure 6

nitrogen stability test curves (a), thermal stability test curves (b), humidity stability test curves (c), stability test curves for

continuous illumination (100 mW/cm?) (d)
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