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Abstract
Metal-halide perovskite solar cells (PSCs) now achieved power conversion efficiency (PCE) of 24.2 %.
Nevertheless, there has been still an issue in terms of long-term stability of PSCs. For example, the conventional
organic hole transporting materials (HTMs) such as 2,2’,7,7’-tetrakis-(N,N-di-p-methoxyphenyl-amine)-9,9’-
spirobifuorene (spiro-OMeTAD) and polytriarylamine (PTAA) necessarily require additional dopants to improve
their low hole mobility, but the incorporation of the dopants can accelerate degradation of the device. Here, we
introduced 2-dimensional (2D) perovskite as an alternative HTM instead of the conventional HTMs. The device
with 2D perovskite HTM achieved PCE of 15.0 %, which was greatly higher than that of the devices without a
HTM. We attributed the improvement to the simultaneous role of the 2D perovskite as a HTM and a passivation
layer. Furthermore, the device with the 2D perovskite HTM showed significantly increased operating lifetime
compared to the device without 2D perovskite HTM owing to the stable nature of 2D perovskite.
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