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Abstract; In this paper, we propose a technical route to prepare full-color display device based on
blue Micro-LED array and environmental friendly InP/ZnS quantum dots. We design the new struc-
ture of full-color Micro-LED display device. We design and prepare InP/ZnS quantum dots color
conversion layer which matches the blue Micro-LED array. In our new structure of full-color Micro-
LED device, InP/ZnS quantum dots color conversion layer is inverted and has no direct touch with

the blue Micro-LED array which can relieve the adverse effect on the PL characteristic of InP/ZnS
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quantum dots material. In order to prepare quantum dots layer with uniform film and uniform lumi-

nescence, flexible PDMS polymer layer is embedded into the substrate of the color conversion layer

to eliminate coffee-ring effect. At the same time, the patterned 500 nm longwave filter film embed-

ded into the substrate of the color conversion layer can suppress blue light emission which can im-

prove the color purity of the InP/ZnS quantum dot pixel luminescence unit. Finally, a 16 x 16 InP/

ZnS quantum dots color conversion layer with a pixel pitch of 90 wm was prepared experimentally.

Based on the design and preparation method, the full-color Micro-LED device can be prepared with

lower cost and higher efficiency.

Key words: micro-LED; InP/ZnS quantum dots material ; color conversion layer; full-color display device
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Fig.1  (a) Structure of InP/ZnS core-shell quantum dots.

(b) Narrow size-tunable light enables precise control

over the color via varying the nanoparticle size.
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(¢)Manufacture process of QDs color conversion layer.

(a)Profile diagram of full-color array display device. (b)Device stereogram of blue Micro-LED array with black matrix.
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Tab.1 Summarized optical properties of InP/ZnS QDs in two system ( peak wavelength, FWHM, and 1931 CIE color coordi-
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Peak wavelength/nm FWHM (CIEx,CIEy)
Red InP/ZnS QDs 628 51 (0.665,0.334)
QDs solution
Green InP/ZnS QDs 525 39 (0.19,0.72)
Red InP/ZnS QDs 648 51 (0.70,0.297)
QDs film
Green InP/ZnS QDs 545 42 (0.32,0.65)
Blue LED 450 18.5 (0.157,0.018)
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Fig. 10 (a)PL spectra of InP/ZnS QDs film and InP/ZnS QDs solution in toluene solvent at the excitation wavelength of 450
nm. (b)The 1931 CIE-xy color space chromaticity of the QDs color conversion layer.
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