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Abstract: Inverted perovskite solar cells have attracted considerable attention because of their low-temperature
processability, low hysteresis, and excellent compatibility with tandem device architectures. However, undercoordi-
nated Pb?*, halide vacancies, and the resulting nonradiative recombination centers persist at the perovskite top inter-
face and its contact region with the electron transport layer, thereby limiting the open-circuit voltage (V) , fill factor
(FF), and long-term stability of the devices. Herein, 2, 3-dihydroxypropyl methacrylate (DHPMA ) was deposited
onto an ethylenediammonium diiodide (EDADI) passivation layer to construct a multifunctional interfacial modifica-
tion layer. Owing to the multisite interactions between the vicinal hydroxyl groups and oxygen sites within the methac-
rylate ester moiety of DHPMA and undercoordinated Pb*, halide-vacancy-related sites, and organic cations at the
perovskite surface, defects at the top interface were effectively passivated. Consequently, the power conversion effi-

ciency (PCE) increased from 23.73% to 24.70%. This work provides an effective multifunctional interfacial-engi-
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neering strategy for suppressing nonradiative recombination and improving the performance of inverted perovskite so-

lar cells.

Keywords: inverted perovskite solar cells; top interface; interface modification; defect passivation
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Figure 1 ~ Schematic illustration of the role of DHPMA at the top interface of the perovskite film.
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Figure 2
MA modified perovskite films.
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(a) Steady-state PL spectra and (b) normalized TRPL decay curves of the control film (FTO/4PADCB/perovskite/

EDADI) and DHPMA modified film (FTO/4PADCB/perovskite/EDADI/DHPMA ).
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Figure 5 Photovoltaic performance and stability of the control and DHPMA modified devices.(a) Schematic device structure of

the DHPMA modified perovskite solar cell.(b) J —= V curves.(c) EQE spectra and corresponding integrated current

densities.(d) Normalized PCE evolution of the unencapsulated devices under 25 °C and 35% relative humidity.
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Table 1 ~ Average performance parameters of devices with different passivator concentrations.
Voo (V) J.(mA/cm®) FF (%) PCE (%)
Control 1. 170+0. 001 24.26+0. 13 82.50+0. 57 23.42+0. 15
0. Img/ml 1. 179+0. 002 24.53+0. 07 83.55+0. 19 24.16=0. 16
0. 2mg/ml 1. 185+0. 002 24. 66+0. 05 83.85+0. 21 24.51+0. 12
0. 3mg/ml 1. 177+0. 002 24.38+0. 07 83.17+0. 21 23.87+0. 17
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