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TADF materials have been paid more attention than fluorescence and phosphorescence
materials because of their high efficiency and environment friendly. However, the
development of high-efficiency TADF material, especially with high color purity, is still
necessary.

In this research, facile synthesis of MR-TADF material has been developed. Based on the
synthesis, two types of highly efficient green-emitting MR-TADF emitters, DMAc-BN and
PXZ-BN, have been created. The molecular design enabled the suppression of
aggregation-induced quenching. OLEDs using DMAc-BN and PXZ-BN emitters exhibited
external quantum efficiencies of 20.3% and 23.3%, respectively, with FWHM values of 49
and 47 nm, respectively. Also, the influences on delayed fluorescence lifetime have been
discussed from different molecular orbital characters, which use three types of MR-TADF
emitters, NBO, m-DiNBO, and p-DiNBO have been developed. OLEDs using our NBO,
m-DiNBO, and p-DiNBO emitters exhibited external quantum efficiencies of 16.8%, 24.1%,
and 21.6%, respectively, with FWHM values of 45, 21, and 48 nm, respectively. NBO and
m-DiNBO exhibited pure blue emission with CIE coordinates of (0.137, 0.142) and (0.126,
0.098), respectively. p-DiNBO exhibited pure green emission with CIE coordinates of (0.258,
0.665). This dissertation summarizes the above research results and consists of five
chapters. The outline described in each chapter is described below.

Chapter 1. Introduction

Chapter 2. Facile synthesis of MR-TADF materials and their application to OLEDs
In chapter 2, the reaction mechanism and reaction conditions of the synthesis of Boron- and
Nitrogen-containing multiresonace TADF materials will be described.

Chapter 3. Development of Oxygen-bridged blue MR-TADF materials and their
application to OLEDs
In chapter 3, photophysical properties and OLED performances of 3 novel oxygen-bridged
MR-TADF emitters will be described.

Chapter 4. Correlation between chemical structure and photophysical properties of
MR-TADF materials
In chapter 4, the correlation between photophysical properties and the chemical structure of
MR-TADF will be discussed.
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Chapter 5. Conclusions

In chapter 5, this research will be summarized. The issues and future developments of this
research will be described.
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