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W X @ H Synthesis of metal complex with TADF and their photoluminescence properties

Organic light-emitting devices (OLEDs) have been widely used in flat-panel displays
in smart phones, tablet computers, smart watches, and large-screen televisions. They a
re expected to be the foundation of the next-generation solid-state lighting technology.
Recently, thermally activated delayed fluorescent (TADF) emitters consisting of pure or
ganic compounds based on carbon (C), nitrogen (N), oxygen (O), and sulfur (S) have
been considered as an attractive technology to convert all the molecular excitons to lig
ht with a 100% internal quantum efficiency without the use of noble metals.” 2! Alth
ough a large number of purely organic TADF emitters have been reported, metal com
plex-based TADF emitters without using transition metal elements, such as noble metal
s, have been rarely explored.

We developed a novel series of boron complex containing acetylacetone and ketoi
minate as a ligand and achieved a high EQE of 13.2%. Interestingly, boron ketoiminat
e complex shows strong emissive behavior in solid state, whereas very weak emission

in solution. The PLQY in solid state shows a high PLQY over 60% and indicates T
ADF behavior when temperature is increased. This is unique phenomenon and we inve
stigated these emission behaviors.

We developed a novel mononuclear aluminum complex with acetylacetonate-based li
gand and dimethylacridine. These complexes showed high PLQY of over 80% in both
solution and solid state with a short delayed fluorescence lifetime of 4 microsecond.
These results indicate that that the steric hindrance and asymmetric molecular structure
based on the octahedral aluminum complex play important roles in reducing the conc
entration quenching. Solution-processed OLEDs exhibit excellent performance with an
EQE of 17.5% at 100 cd/m* and CIE coordinates of (0.43, 0.55). Note that this devic

e showed a low efficiency roll-off, with an EQE of 14.7% at 1000 cd/m?.
We believe that the results of this study will pave the way to meta-based TADF e
mitters and create a new horizon in material science.
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