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Efficient perovskite light-emitting diodes based on heterogeneous nucleation
CHE Siyuan, XU Lingbo, CUI Can
(School of Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The preparation methods of perovskite films have a great influence on properties of emissive
layers and the performance of light-emitting diodes. Inorganic perovskite CsPbBr; quantum dots were
introduced into the antisolvent as nucleation sites to induce heterogeneous nucleation of CH;NH;Pbl; film.
Then, the CH;NH;Pbl;films were used to prepare light-emitting diodes. The result indicates that such
heterogeneous nucleation method can effectively lower grain size in CH;NH;Pbl; films, improve film
quality and restrict carrier diffusion. In addition to these, the excess ligand groups on the surface of
quantum dots can passivate defects located on surfaces and grain boundaries in CH;NH,;Pbl; films and
decrease non-radiation recombination, thus enhancing carrier lifetime and radiative recombination
efficiency. The light—emitting diodes fabricated by using the above-mentioned CH;NH,Pbl; films as the
luminescent layer showed low leakage current at a low voltage, and the maximum external quantum
efficiency reached 0.17%, 3 times higher than that of basic components. The result provides an effective
strategy to fabricate high—quality perovskite films and high-performance light-emitting devices.
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