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Abstract: Quasi-two-dimensional pure-bromide perovskites are ideal blue light-emitting materials; however, the
high hole injection barrier caused by wide bandgap of perovskite and interface defects severely limit the performance
of their light-emitting diodes (LEDs). This work proposes a multifunctional dipolar molecular interface strategy by in-
troducing Sodium 4-(2-bromoethyl) benzenesulfonate (BrBS) dipolar molecules between the hole transport layer and
perovskite layer to passivate interface defects and simultaneously improve hole injection. The sulfonate group (-SO5’)
of BrBS with lone pair electrons coordinates with undercoordinated Pb** at the interface, effectively passivating inter-

facial trap states and boosting the photoluminescence quantum yield (PLQY) of the perovskite film from 45. 8% to
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81.1%. Importantly, BrBS can generate an interfacial dipole that reduces the hole injection barrier between the

perovskite layer and the hole transport layer from 0. 30 eV to 0. 12 eV, thereby substantially enhancing hole carrier

injection into the perovskite emissive layer. As a result, the fabricated quasi-two-dimensional pure-bromide blue

perovskite light-emitting diode (PeLED) achieves a peak external quantum efficiency (EQE) of 12. 1% and a maxi-

mum luminance of 5398 cd m™ at an emission wavelength of 490 nm, which are 4. 0-fold and 4. 7-fold of the control

device, respectively. The device demonstrates an operational lifetime of 837 min at an initial luminance of 100

cd m”.

Keywords: pure-bromide perovskites; blue light-emitting diodes; dipolar molecule; energy level matching; defect

passivation
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Fig. 1 (a) ESP distribution map and dipole moment of the BrBS molecule. (b) Schematic diagram of coordination interaction

between BrBS and Pb*"; (¢) FTIR spectra of BrBS and BrBS+PbBr, mixture powders. (d) XPS Pb 4f patterns of the con-

trol and target films with an etching depth of 30 nm
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