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Abstract: Perovskite solar cells (PSCs) demonstrate outstanding photoelectric conversion efficiency (PCE) , yet

their performance remains constrained by surface defects at the perovskite/electron transport layer (ETL) interface,
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which significantly impede electron transport. This study innovatively introduces a LiF interlayer between perovskite

and ETL through vacuum thermal evaporation. The research reveals that F~ in LiF chemically interacts with uncoordi-

nated Pb™ defects on the perovskite surface, forming stable Pb—F bonds that effectively passivate surface defects.

This strategy enhances the film’s surface morphology and substantially improves interfacial electron transport efficien-

cy. Experimental results show that LiF-passivated PSCs achieve a PCE increase from 21.21% to 22.33%, accompa-

nied by significantly reduced hysteresis index (HI). During accelerated aging tests at 60 C, LiF-modified devices

exhibit exceptional stability, retaining 85% of their initial efficiency after 820 h of aging. This simple, reliable, and

scalable interfacial engineering strategy provides new insights for developing high-efficiency and stable PSCs.
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Fig.1 (a)Schematic diagram of the fabrication process for with LiF. (b)F 1s and (¢)Pb 4f XPS spectra in perovskite layers of

‘with LiF” and ‘without LiF’. (d)SEM surface and particle size statistics in (d)without LiF and (e)with LiF. AFM imag-

es of perovskite layers of (f) ‘without LiF’ and (g) ‘with LiF’
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