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Abstract: Blue perovskite light-emitting diodes (PeLLEDs) suffer from low luminescence efficiency and poor stabil-
ity due to the uneven distribution of Br/Cl within the emissive layer and severe non-radiative recombination. Here,
we introduce a multifunctional passivating agent, [4-(3, 6-dimethyl-9H-carbazol-9-yl) butyl] phosphonic acid (Me-
4PACz) , whose phosphine oxide (-P=0) group coordinates with uncoordinated Pb** in the perovskite lattice to pas-
sivate defects, while simultaneously forming hydrogen bonds with phenethylammonium bromide (PEABr). This syn-
ergistically regulates the perovskite crystallization kinetics, optimizes phase distribution, and enables efficient ener-
gy transfer. The resulting PeLEDs devices achieve a maximum luminance of 2058 c¢d m™ and a peak external quan-

tum efficiency of 15. 2%, along with excellent spectral stability.
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Fig.4 (a) SEM surface morphology images of quasi-2D perovskite films with and (b) without Me-4PACz (scale bar: 1 um); J-

V curves of hole-only devices based on perovskite films (¢) with and (d) without Me-4PACz doping
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