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Abstract: Quantum dot light-emitting diodes (QLEDs) have emerged as a novel class of next-generation displays,
with zinc oxide (Zn0Q) serving as a critical electron transport layer (ETL). However, the high electron mobility of
Zn0 often gives rise to unbalanced charge injection into the emissive layer (EML). Meanwhile, surface defects such
as oxygen vacancies induce non-radiative recombination and luminescence quenching. Herein, we introduced hexag-
onal boron nitride (h-BN), a typical two-dimensional material, as an electron barrier layer between EML and ZnO
layer. Incorporating h-BN effectively mitigates the charge carrier imbalance and suppresses the luminescence
quenching caused by ZnO. Ultimately, the modification enhances the external quantum efficiency (EQE) and cur-
rent efficiency (CE) of the QLED device to 17. 31% and 18. 80 c¢d/A, corresponding to relative increases of 12.34%
and 7.43%, respectively, compared to reference devices. This innovative application of two-dimensional materials
in QLED not only optimizes QLED device performance but also opens new avenues for the future utilization of such

materials in display technology.
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Fig.1 (a)SEM image of h-BN. The inset shows an ethanol dispersion of h-BN nanoflakes. (b) Raman spectra of h-BN films
spin-coated onto a Si0,/Si substrate. (¢) Tauc plot of h-BN between (ahv)® versus photon energy. (d) The UPS spectra
of h-BN
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Fig.2 (a)Schematic illustration of the QLED device structure. (b) Cross-sectional SEM image of the QLED device. (¢) Energy

level diagram of each functional layer of the device. (d)The corresponding CIE coordinates of QLED
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