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Abstract: Metal halide perovskite quantum dots(QDs) exhibit outstanding optoelectronic properties,
including high photoluminescence quantum yields(PLQYs) , high color purity, widely tunable bandgap,
and solution-processability. They hold significant application potential in next-generation high-definition
and flexible displays. After nearly a decade of rapid development, the device performance of perovskite
QD light-emitting diodes(QLEDs) has significantly improved, with external quantum efficiencies (EQEs)
exceeding 20% for red, green, and blue devices. Currently, the main challenges for perovskite QDs in
display applications are poor material stability and the fabrication of high-resolution pixels.
Photocrosslinking technology—which uses specific wavelength light sources (primarily UV) to trigger
crosslinking reactions in molecules containing photosensitive groups, forming three-dimensional network

structures to regulate material properties—holds promise for addressing perovskite QD stability issues
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while enabling high-resolution patterning of QDs. This paper systematically reviews recent research

advances in photocrosslinking technology within perovskite systems, focusing on design strategies for

enhancing the environmental stability of perovskite materials, achieving sub-micron pixel patterning, and

optimizing the performance of patterned perovskite QLEDs.
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Fig.1 Photo-crosslinking technology
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Fig.2 Luminescent properties of perovskite CsPbX, QDs (X=CI, Br, 1). (a) Luminescence spectrum of the solution
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under UV light (=365 nm) ; (b) Representative photoluminescence spectra (except for CsPbCl, sample with an

excitation wavelength of 350 nm, all other excitation wavelengths are 400 nm) ; (¢) Color gamut of CsPbX,; QDs

(black data points) plotted on the CIE chromaticity coordinates, compared with the most common color standards
(LCD TV : dashed white triangle; NTSC TV : solid white triangle)".
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Fig.3 Schematic diagram of the degradation of perovskite QDs under the influence of heat (a), humidity (b), and exposure

to UV light and oxygen (¢)".
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Fig.4 (a) Hydrodynamic size distribution of the original CsPbBr, and CsPbBr,-PMA in THF at 0 day and 3 days, insets are

digital photos of dispersed original CsPbBr; and CsPbBr,-PMA in THEF, as well as aged samples after 3 days of stor-

age; (b) Fluorescence spectra of untreated CsPbBr, samples and CsPbBr;-PMA samples after O h, 4 h, and 16 h of

ultraviolet irradiation™".
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Fig.5 Compared to the traditional photolithography (PR) stripping that requires multiple steps, the simplified patterning

strategy is known as ligand-assisted direct photolithography (LADP)"*,
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Tab.1 Preparation and patterning of LEDs with different cross-linked molecules
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(a) Energy level diagram of materials and device structure used in QLED ; Brightness-voltage (b) and current density-

voltage (c) graphs of QLEDs made with different alkynoic acids; (d) Current density-voltage-brightness graph of

inkjet-printed QLEDs, the illustration shows the bimodal EL devices fabricated through inkjet printing; (e) EL

spectrum of inkjet printed QLED using quantum dots/stable liquid crystalline materials; (f) EL image of QLED

[52]

with about 1 pm patterned green and red QDs/stable .S (6-heptyne acid) for white emission"*.
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Fig. 8 Electroluminescence characteristics of pristine and patterned FAPbBr, QLEDs. Schematic structure diagram of a

typical LED device (a) and energy band diagram (b) ; (c) Electroluminescence spectra of pristine device (black

line) and patterned device (green shaded area) (the inset shows an electroluminescence image of the pixelated

QLED, scale bar 50 pm) ; Current efficiency-current density curves (d), current density-voltage-brightness curves

[56]

(e) and EQE characteristics (f) of non-patterned and patterned devices"™.
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