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            Abstract
Quantum-dot-based LEDs are characterized by pure and saturated emission colours with narrow bandwidth, and their emission wavelength is easily tuned by changing the size of the quantum dots. However, the brightness, efficiency and lifetime of LEDs need to be improved to meet the requirements of commercialization in the near future. Here, we report red, orange, yellow and green LEDs with maximum luminance values of 9,064, 3,200, 4,470 and 3,700Â cdÂ mâˆ’2, respectively, the highest values reported so far. Solution-processable coreâ€“shell quantum dots with a CdSe core and a ZnS or CdS/ZnS shell were used as emissive layers in the devices. By optimizing the thicknesses of the constituent layers of the devices, we were able to develop quantum-dot-based LEDs with improved electroluminescent efficiency (1.1â€“2.8Â cdÂ Aâˆ’1), low turn-on voltages (3â€“4Â V) and long operation lifetimes. These findings suggest that such quantum-dot-based LEDs will be promising for use in flat-panel displays.
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                    Figure 1: Structures, images and HOMO and LUMO energy levels of the QD-LEDs.[image: ]


Figure 2: Electroluminescence performance of the QD-LEDs.[image: ]


Figure 3: Lifetime characteristics of a red-emitting QD-LED.[image: ]


Figure 4: Effect of QD layer thickness on EL performance of the QD-LEDs.[image: ]


Figure 5: EL efficiency versus current plots of the red-emitting QD-LEDs with an HTL of 45Â nm, a QD layer of 2Â ML and different ETL thicknesses.[image: ]
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