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In LEDs with a two-dimensional perovskite emitter, in which a
benzothiadiazole (BT) derivative is used as the large organic cation for the structural
organization, the electrons and holes injected from external electrodes are transported through
inorganic metal halogen sheets. Then, the excitons are formed in inorganic metal halogen sheets by
the recombination between the electrons and the holes. The bright exciton number is higher by
three-fold than the dark exciton number, and the conversion from the dark excitons to the bright
excitons efficiently happens. Therefore, all the excitons formed inside LEDs can be used to induce
the energy transfer to the emissive singlet state of the BT moiety in the two-dimensional perovskite

structure. In that case, 100% internal quantum efficiency is achieved in
organic-fluorophore-containing two-dimensional perovskite LEDs.

LED
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