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Suppressing charge recombination in a methylammonium-free

wide-bandgap perovskite film for high-performance and
stable perovskite solar cells

MA-free wide-bandgap perovskite materials have attracted
increasing attention because of their applications for
tandem devices. However, voltage deficits in MA-free
WBG perovskite system are still too high mainly caused

by serious charge recombination. Here, we propose an
all-around passivation strategy by incorporating Rbl,
constructing surface heterojunction, and using TOPO

in FA5Csq,Pb(ly55Brg,9)s PSCs, which can optimize film
morphology, enhance light-absorbing and passivate
undercoordinated defects. The device performance of
23.35% and record voltage deficit of 0.386 V are achieved.
The devices also display impressive long-term air stability,
light-soaking operating stability and thermal stability.
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