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m X R H Development of cyclic multi resonance thermally activated delayed fluorescence

materials materials

Significantly lower power consumption of high-definition displays requires light-emitting materials
with high-efficiency luminescence and FWHM. Multiple resonance thermally activated delayed fluore
scence materials (MR-TADF) have aftracted attention as a technology to solve this problem. MR-TA
DF materials can achieve 100% IQE and a FWHM of less than 50 nm, but (1) their highly planar
chemical structure leads to a concentration quenching, and (2) long delayed fluorescence lifetime of
100 ps causes a significant decrease in efficiency, and (3) low electrochemical stability. In this study,

we focused on the issues of concentration quenching and electrochemical stability.

In this study, a cyclic structure incorporating a cross-linking moiety was used in the MR-TADF
material to improve the electrochemical stability. The o-phenylene skeleton was introduced as the cro
ss-linking moiety. Carbazole was also introduced as a bulky substituent. The rigidity of the crosslink
ed structure improved the PLQY compared to that before the introduction of the crosslinked structur
e. Furthermore, the introduction of the bent chemical structure and bulky substituents significantly su
ppressed concentration quenching. As a result of application to organic EL devices, a maximum EQ
E of 29.6 % was achieved.

Diphenylsilyl groups were also introduced as different unit. The concentration quenching was signi
ficantly suppressed, and the emission wavelength became shorter than that of MR-TADF material, a
nd the FWHM became smaller. When applied to OLED, the material showed pure blue luminescen
ce and a maximum EQE of 26.2 % due to the suppression of aggregation of the MR-TADF materi
al.

To further improve the electrochemical stability, dibenzofuran was introduced to increase the BDE.
Quantum chemical calculations revealed that the BDE was improved. When applied to OLED devi
ces, the new material exhibited pure blue luminescence and achieved a maximum EQE of over 2
4%, and the efficiency did not decrease even when driven at high luminance. The device lifetime w
as evaluated, and it was found that the device lifetime was increased by the cross-linked structure an
d chemical modification. These results indicate that it is possible to extend the lifetime of devices by
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improving the electrochemical stability of the light-emitting materials and by molecular design.
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