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Inverted (p-i-n) perovskite solar cells offer advantages such as low-temperature fabrication and
negligible hysteresis; however, they exhibit lower efficiency than traditional n-i-p counterparts due to
non-radiative recombination at the perovskite/electron transport layer interface [1]. Surface/interface
passivation using organic ammonium salts stands out as one of the most effective strategies for reducing
these losses [2].

In this study, a systematic comparison of four cationic salts — isopropylammonium iodide (iPAl),
isobutylammonium iodide (iBAI), benzylammonium iodide (BnAl), and guanidinium iodide (GAl) — as a
passivation layer at the perovskite/PCBM interface in the ITO/PEDOT:PSS/MAPbI;/PCBM/BCP/Ag
structure. Different types of organic cations have been widely reported in the literature on interface
passivation and it has been demonstrated that they exert their effects through various processes [3,4].
This study examines how the application of the specified organic ammonium salts to the perovskite layer
optimizes solar cell performance by reducing crystal defects, regulating crystal growth, and increasing
charge transport efficiency. The effects of ammonium salts applied to the perovskite layer at different
concentrations on device performance were evaluated in detail using J-V measurements, while the
surface properties of the modified interface were assessed in detail via AFM, SEM, and contact angle
analyses. Under identical architecture and absorber conditions, the impact of these cationic salts applied
as interface layers on film morphology, surface properties, and device parameters is systematically
investigated via a holistic characterization approach.
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