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Abstract: Due to their excellent luminous efficiency and color purity, metal halide perovskite-based light-emitting
diodes (PeLEDs) have attracted significant attention in lighting and display applications. With continuous material
optimization, the device performance of PeLEDs has progressed rapidly. However, the high environmental sensitivi-
ty of perovskite materials limits the design of device architectures, resulting in relatively few studies on the working
mechanisms of PeLEDs. In this work, we use a CdSe/ZnS (Cd-QD) quantum dot solution in toluene as an anti-sol-
vent to prepare FAPbBr; perovskite films in a one-step process, spontaneously forming a perovskite/quantum dot com-
posite emitting layer. We systematically investigate the exciton dynamics in perovskite devices. Furthermore, by in-
troducing an electron-blocking layer between the emitting layer and the electron transport layer, we modulate the dis-
tribution of charge carriers between the perovskite and the quantum dots, thereby achieving precise control over the

device emission color.
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Fig. 1 (a) Cross-sectional TEM image, (b) SEM image and (¢) UV - vis absorption and PL spectra of perovskite film. (d)

Schematic structure, (e) Current density—voltage—luminance (J-V-L) characteristic and EL spectra at different voltag-

es of the PeLED. The inset of Figure 1(f) shows the normalized EL spectra at different voltages.
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(a) Energy level diagram of PeLEDs. (b) Current density—voltage—luminance characteristics of devices with TCTA lay-

ers of different thicknesses (1, 3, and 5 nm). (¢)-(e) EL spectra of devices with different TCTA thicknesses. Insets

show the EL spectra of the corresponding devices at 3.0 V voltage. The images in Fig. 2(d) show the EL photographs of

the device under different applied voltages. (f) Luminance - voltage characteristics of red and green emissions for the de-

vice with a 5 nm TCTA layer, measured using the long-pass (cut-on wavelength at 590 nm) and band-pass (350-560

nm) filters.
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(a) Current density - voltage, (b) Luminance - voltage characteristics and (¢) EL spectra at different voltages of CBP

device, (d) Current density — voltage, (e) Luminance - voltage characteristics and (f) EL spectra at different voltages

of TAPC device.
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