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Abstract: Metal halide perovskite light-emitting diodes have advantages such as high color purity, wide color gam-
ut, and facile solution processability. In recent years, their performance has developed rapidly, and the external
quantum efficiency of the devices has exceeded 30%. “Core/shell” perovskite nanocrystals are particularly effective
in improving luminescent properties and stability because of their unique architecture and customized semiconducting
properties. A major focus in this review is the classification of “core/shell” perovskite nanocrystals and the mecha-
nism by which the shell affects the perovskite. This review then summarizes how shell coating strategies improve the
performance of perovskite materials and devices, along with recent progress in this area. We also discuss the difficul-
ties and challenges of shell-coating technology for fulfilling efficient and stable perovskite light-emitting diodes, and

offer an outlook on future development directions.
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Fig.1 Preparation methods of core/shell structured perovskite nanocrystals. (a)Polymer coating method and corresponding rep-

resentative TEM images

'. (b)Semiconductor shell epitaxial growth method and corresponding representative TEM imag-

es'. (¢)The method of in situ confined growth in MOF and corresponding representative TEM images”™®. (d)In situ core/

shell structure method and corresponding representative TEM images'*
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perovskite structure
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Tab. 1 Summary of lattice parameters of perovskites and

common shell materials
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Fig.3 Schematic of the mechanisms of “core/shell” nanostructures. (a)The energy band alignment of Type I and Type I core-

shell structures. (b)Schematic diagram of perovskite grain boundary defect passivation by a shell layer. (¢)Modulation of

carrier injection barrier through core-shell structure. (d)Schematic diagram of shell coating for suppressing ion migration
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Fig.4 Influence of shell coating on the photoelectric properties and stability of perovskite materials. (a) PLQYs of CsPbBry NCs

embedded in Cs,PbBr, matrix"*"”

. (b)Time-resolved PL spectra of CsPbX; NCs coated with organic shells in toluene’

[81]

(¢) Current-voltage curves of hole-only devices based on control and Cs-rich Cs,FA,_ Pbl; core/shell perovskite nanocrys-

tals"™'. (d) Bi-exciton kinetics of QD and QD in matrix samples extracted from transient absorption™’. Two-dimensional

map of temperature-dependent PL spectra of (e) 3D and (f) in situ core/shell perovskite film'*®’. (g)Time-dependent
PLQYs of FAPbBr; NCs in the air before and after being coated with CsPbBr;™. (h)Time-dependent PL intensity of
CsPbBr;@CsPh,Brs NCs and OA/OLA NCs in a toluene/water mixture*’ (1)N0rmallzed time-dependent PL intensity of
CsPbBr,/LLDPE NCs and pure CsPbBry NCs under UV light irradiation'*
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Fig.5

Effects of “core-shell” structures on optical properties and operational stability of PeLED. (a) Band diagram showing a

type- I alignment between the matrix and QD" (b) Current density-voltage curves of electron-only and hole-only devic-

es'”. (¢) Electroluminescence spectra of the core/shell PeLEDs during the stability test™’. (d) TREL curves of the HS-
NCs and CS-NCs LEDs . (e) Current efficiency-luminance curves of PeLEDs"®. () Operational lifetime of PeLEDs""’
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