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Material Design and Precise Analysis for Realization of Excellent Organic Light-Emitting
Diodes (Institute for Chemical Research, Kyoto University) OHironori Kaji

Conversion of originally dark triplet excitons into light is very important to realize highly
efficient organic light-emitting diodes (OLEDs) and thermally activated delayed fluorescence
(TADF) materials enable the conversion via reverse intersystem crossing (RISC). However, the
RISC in TADF materials has been slow and the rate-limiting process. Here, we show a new
material design concept realizing very fast RISC with a rate constant (krisc) exceeding 107 s
We also show different two design concepts for excellent OLEDs; one realizes accelerations of
both RISC and radiative decay by dynamic (and/or static) fluctuation effects and the other is
acceleration of RISC by the introduction of sulfur resulting in krisc over 108 s™. T will also talk
about a multiscale simulation method for predicting carrier transport and a high-throughput
material screening method for predicting rate constants of all relevant electronic transitions.
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