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Abstract: Quantum-dot light-emitting diodes (QLEDs) are fabricated by employing an inorganic
charge-generation layer(CGL) consisting of WO,/Zn0 instead of commonly used ZnO electron-trans-
port layer. The performance of CGL based QLED is increased by around 30% compared with the de-
vice with ZnO as the electron-transport layer, which is attributed to the electrical field-dependent
charge injection of CGL, resulting in more balanced charge injection and efficient exciton forma-
tion. Moreover, the emission quenching processes induced by charges are also reduced. The work-
ing mechanism of CGL based QLEDs is unraveled by transient electroluminescence spectrum and ca-
pacitance measurements. We find that the CGL can act as a charge reservoir, which is the origin of
electroluminescence overshoot at the rising edge of transient electroluminescence response. Addi-
tionally, the shelf lifetime of CGL-QLEDs is identical with or even better than the normal ZnO based
devices. Considering the charge injection of CGL is independent on the work function of electrodes,
we believe the device structure proposed in this work has great potential to improve device stability

and yield.
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Fig. 1 Schematic device structure of conventional (a) and CGL-based (b) QLEDs. (¢)J-V curves of ITO/WO,(x nm)/Zn0 (30

nm)/Al. (d)Charge-generation ratio under different driving voltages for ITO/WO,(x nm)/Zn0 (30 nm)/Al with different

thicknesses of WO,.
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Fig. 3 AFM images of pristine WO, films with different thicknesses: (a)5 nm, (b)20 nm. AMF images of WO,(20 nm)/Zn0O
(30 nm) (c) and ZnO(40 nm) (d) films. All the films are deposited on the glass/ITO substrates.
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Fig. 4 (a) Schematic diagram of pulsed voltage in transient electroluminescence. Transient electroluminescence response of

QLEDs with different electron suppliers: whole response spectra(bh) , rising edges(c¢) , falling edges(d) under driving

voltage of 4 V.
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Fig. 5 Transient electroluminescence response of QLEDs with different electron suppliers under driving voltage of 4 V. (a) WO,

(5 0m)/Zn0(30 nm). (b)WO,(10 nm)/Zn0(30 nm). (¢)WO0,(20 nm)/Zn0(30 nm). (d)ZnO.
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Fig. 6 Photographs of devices based on CGL(a) and ZnO(b) for different shelf time, driven under 3 V.
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