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Abstract 
All-inorganic CsPbX3 (X = I, Br, Cl) perovskite quantum dots (PQDs) have been extensively investigated because of their unique optical properties, such as tunable wavelength, narrow band, and high quantum efficiency. These fascinating features of inorganic nanocrystals have been utilized in light emitting diode (LED) devices. For application in lighting and backlight display, the stability of PQDs should be further improved. Degradation of PQDs is mainly caused by temperature, oxygen, moisture, and light. Surface passivation and surface protective shell can improve the stability of LEDs. After resolving this problem, we further applied wide color-gamut in PQD-based LEDs for backlight display. We also successfully used PQDs in an on-chip LED device. Our white LED device for backlight display pass through a color filter with an NTSC value of 113% and Rec. 2020 of 85%. To further improved the stability of CsPbBr3, we developed three-steps treatment on CsPbBr3. For lighting application, we fabricated white LEDs exhibit a luminous efficiency of 19.0 lm/W, R9 of 96, CRI of 84.7 and a CCT of 3328 K, respectively. Successive and scalable synthesis of highly stable Cs4PbBr6 perovskite microcrystal by the microﬂuidic system and their application in backlight display will be demonstrated.
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