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Abstract: Perovskite quantum dot light-emitting diodes (Pe-QLEDs) have emerged as highly promising candidates
for next-generation display technologies. Nevertheless, their performance remains severely limited by the fluorescence
quenching of quantum dots (QD) induced by electron transport layers (ETL) and excessive electron injection. Herein,
we propose an interface engineering strategy by inserting TmPPPyTz (2,4, 6-tris(3’-(pyridin-3-yl)-[ 1, 1’-biphenyl ] -3-
yl)-1,3, 5-triazine) between the emitting layer and the BPBiPA (2-phenyl-1-(4-(10-(4-(2-phenyl-3a, 7a-dihydro-1H-
benzo[ d Jimidazol-1-yl) phenyl) anthracen-9-yl) phenyl) -1H-benzo[ d Jimidazole) electron transport layer, which simul-
taneously suppresses interfacial quenching, regulates carrier balance, and passivates the emitting layer interface. Com-
prehensive optical and electrical characterizations were performed in this work. The optimized device achieves an ad-
vanced maximum external quantum efficiency (EQE) of 28. 1%, and a 1. 7-fold enhancement in operational stability.

This work provides an effective interface engineering approach for realizing efficient and stable Pe QLEDs.
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Fig. 1 (a)Transmission electron micrograph. (b)Size distribution of quantum dots. (¢)Photoluminescence spectrum of quantum

dots
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(a)Molecular structure of BPBiPA. (b) Molecular structure of TmPPPyTz. (¢ ) Steady-state photoluminescence of CsPbl,

quantum dot films under different structures. (d)Transient fluorescence spectra of CsPbl; quantum dot films under differ-

ent structures. (e)Statistical graph of PLQY for films
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Fig. 3

(a)Device structure and energy level diagram. (b) Carrier transport characteristics of single-hole and single-electron de-

vices. (¢)J-V curves for TmPPPyTz and BPBiPA. (d)J-V curves for devices of different thicknesses in the interface-free

structure. (e)L-V curves for devices of different thicknesses in the interface-free structure. (f) EQE-L curves for devices

of different thicknesses in the interface-free structure
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Fig. 4 Electrical performance of devices with different structures: (a)J-L-V curves. (b) EQE-L curves. (¢)electroluminescence

peak positions. (d)C-V curves at 5 kHz. (e)electroluminescence spectra at different drive voltages. (f)operational stabil-

ity of devices with different structures
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