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Abstract: The buried interface defects of inverted perovskite solar cells are a significant factor that can suppress the
performance and lifetime of these solar cell devices. These defects can constrain the efficiency and stability, making it
crucial to solve them for improved solar cell performance. Using of organic small molecules as passivation materials has been
shown to be an effective strategy to mitigate these interface defects, thereby reducing the non-radiative recombination of
charge carriers. In our study, we have successfully integrated a kind of passivation material with a self-assembled hole
transporting layer, enabling a one-step passivation of the buried interface with a two-dimensional perovskite material. After
the deposition of the perovskite film, the number of excess lead iodide particles at the buried bottom interface was
significantly reduced, and the presence of two-dimensional perovskite was detected, from which it can be hypothesized that
the passivation material at the bottom reacted with the lead iodide to synthesize it. This innovative approach significantly
improves the efficiency of solar cells, especially the Vi and device reproducibility due to the reduction of buried interface
defects. Our results demonstrate that through the passivation of the buried interface, we were able to achieve an impressive
efficiency of 21.42% by using blade coating. Furthermore, to validate the scalability and practicality of our method, we
fabricated perovskite solar modules with an aperture area of 21. 5 cm’. These modules achieved an efficiency of 21. 02% and
remained stable for almost 1000 hours at 85 °C and 85% humidity after proper encapsulation. The simplicity and efficiency of

this process confirms the potential for large-scale applications in perovskite solar cell technology.
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Fig. 1 Electron microscope scanning SEM images of buried interfaces of perovskite films made of MeO-2PACz (a) MeO-

2PACz+MeO-PEAT (b); (¢) XRD patterns of buried interface, and the dashed box is the peak of 2D perovskites; (d)

UPS energy spectra
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and integral current figure (d) for MeO-2PACz and MeO-2PACz+MeO-PEAL
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Tab. 2 Corresponding photovoltaic parameters of I-V

curves of module
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Fig. 4 (a) Schematic of laser scribing; (b)Microscope image of a module’s P1,P2 P3 interconnection lines. ; (¢) I-V curve ; (d)

max power point tracking test; (e) steady state output; (f) DH test.of MeO-2PACz and MeO-2PACz+MeO-PEAT module.
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