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Efficient Blue Perovskite LEDs: In Situ Polymerization Confinement

for Synergistic Optimization of Nanocrystal Crystallinity and Size
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Abstract: Metal halide perovskites have become promising materials for light-emitting diodes owing to their excel-
lent optoelectronic properties. However, when synthesizing perovskite nanocrystals directly on substrates, high crys-
tallinity and small size are often difficult to achieve simultaneously—a long-standing trade-off that has constrained the
efficiency improvement of blue perovskite light-emitting devices. A recent study proposes an in situ polymerization
confinement strategy, in which polymerizable monomers with strong coordination capability are employed to achieve
controllable fabrication of blue perovskite nanocrystal films featuring both high crystallinity and small size, with a
photoluminescence quantum yield reaching as high as 83%. Blue-emitting perovskite devices based on these films de-
liver an external quantum efficiency of 21. 8% at 491 nm, along with excellent color purity and device stability. This
work provides a facile and generalizable approach for regulating perovskite nanocrystals from the perspective of ligand

engineering, opening a new avenue toward high-performance perovskite light-emitting diodes.
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