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Moisture proof hole transport layers based on copper—indium—selenium (ClSe) quantum dots
for highly stable perovskite solar cells
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Extensve studies have been perfomed to improve the environmental stability of perovskite solar
cells (PSCs) with the use of morganic charge transport layers (CILs). However, for n——p
sructures, 1t is difficult to depost p—type norganic nanocrystals onto perovskites to form the ClILs
because they are usually prepared n polar solvents. In this regard, hydrophobic nanoparticles
dispersed In nonpolar solvents would be beneficial for therr deposition onto the perovskites, thus
leading to the formation of a hole transport layer (HIL). In this work, we report on the preparation of
monodispersed Culn; 55e; (ClSe) quantum dots (QDs) (diameter = 4 nm) for the design of PSCs

based on all-norganic CILs. By means of efficient hole njection and transfer process through the
CSe-HIls, impressive power conversion efficiencies (PCEs) of 13.72% and 12.19% for active

areas of 0.12 cm? and 1.0 cm? are achieved, respectively, and the devices exhibit hysteresis-less
behaviors. Furthermare, the devices show excellent PCE retentions of 89.2% and 74.9% after 30 d
relative to thelr initial values at relative humidity of 25% and 50%, respectively.
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