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Control of Physical Properties in Multi-Resonance Emitters (Graduate School of Science,
Kyoto University)OTakuji Hatakeyama

Thermally activated delayed fluorescence (TADF) materials have gained increasing
attention as efficient emitters for organic light-emitting diodes (OLEDs). The main advantage
of TADF-based OLEDs is that they can achieve nearly 100% internal quantum efficiency
without the need for precious metals. However, conventional donor—acceptor-type TADF
materials have a significant drawback: they exhibit a broad emission spectrum due to
substantial structural relaxation in the excited state. To overcome this problem, we proposed to
use the multiple-resonance (MR) effect of boron and nitrogen/oxygen atoms. The resulting
alternating HOMO-LUMO pattern minimizes singlet—triplet energy gaps and the vibronic
coupling between the electronic excitation and stretching vibrations to realize efficient TADF
property, narrowband emission with an FWHM of <30 nm, and a high photoluminescence
quantum yield. This phenomenon is known as “MR-TADF” and has been extensively
investigated in the past few years. In this presentation, I will discuss our recent advancements
in MR emitters. Keywords . OLED; TADF,; Multi-resonance Emitter; Color Purity
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