
Enquiry: iapme.enquiry@um.edu.mo

Abstract

Metal halide perovskites (MHPs) are emerging as leading materials for next-generation display and

optoelectronic technologies due to their excellent color purity, tunable bandgaps, and high photoluminescence

quantum yield. With growing demands in AR/VR devices and the need to meet Rec. 2100 color standards, this

presentation introduces advanced strategies to enhance the performance of perovskite light-emitting diodes

(PeLEDs), known for their narrow FWHM and precise wavelength control. Key approaches include

guanidinium doping, bromide-based surface passivation, and core/shell PNC structures to improve efficiency

and stability. Hybrid tandem PeLEDs and surface-binding molecular multipods further boost device

performance. Neuromorphic display systems, in which organic synaptic transistors are integrated with PeLEDs

to mimic biological signal processing, are also highlighted. In addition, ultra-stable perovskite nanocrystals for

color-conversion displays are explored, with over 95% of the Rec. 2020 color gamut successfully achieved.

Finally, the potential of MHPs in quantum technologies—such as room-temperature single-photon sources and

low-threshold lasers—is discussed, emphasizing their versatility for future photonic and quantum systems.
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