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Abstract: Due to high color saturation and high color purity, quantum dot( QD) light-emitting di-
odes( QLEDs) have become one of the hotspots in LEDs research for their potential application in
lighting and display. Surface and interface issues have become a thorny issue which restricting the
development of QLEDs with multilayer structure. In this paper, the interface between electron trans-
port layer zinc oxide (ZnO) and QDs emitting layer was modified by inserting titanium dioxide
(TiO,) layers with different thickness based on atomic layer deposition( ALD) technology. After in-
serting 0. 270 nm TiO, modified layer, the leakage current of the QLEDs was significantly reduced
about an order of magnitude, and the average lifetime of the excitons increased from 15.94 ns to
16.61 ns, indicating that the insertion of the TiO, modified layer can effectively prevent the exciton
quenching in QDs emitting layer, thereby enhancing the current efficiency of the QLEDs under low
driving voltage ( about increased 15% ). The above results are expected to provide a reference for the

industrialization of QLEDs in the field of lighting and display.
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Fig. 1 The schematic diagram(a) and energy band diagram

(b) of TiO,-modified QLEDs, the positions of ener-
gy level were adopted from references [3], [5],
[7], [23] and [33].
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Fig.2  Current efficiency-current density (a) and current

density and luminance-voltage(b) curves for QLEDs

under different spin-coating rates of ZnO
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