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Development of next generation OLED materials by triplet energy control

Hatakeyama, Takuji
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EL S1
T1 100%
25-30 nm

We succeeded in developing excellent host materials for phosphorescent
organic light-emitting diodes by heteroatom-incorporation into polycyclic aromatic compounds and
triplet ener?y control. In addition, we succeeded has succeeded in the development of a thermally
activated delayed fluorescent material exhibiting the maximum internal quantum efficiency of 100%
and FWHM of 25-30 nm by minimizing the energy difference between the excited singlet state (S1) and
the excited triplet state (T1) and suppressing the structural change in the excited state.
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Figure 3. Energy diagram of the materials of
PHOLEDSs (in eV). The emissive layer consists
of 10 wt% of Ir(ppy)s and 90 wt% of one of the
host materials. ITO = Indium tin oxide. HAT-CN
= Dipyrazino[2,3-f:2',3-h]quinoxaline-2,3,6,7,10,
11-hexacarbonitrile. TBBD = N*,N*N* N*-tetra
([1,2'-biphenyl]-4-yl)-[1,1'-biphenyl]-4,4'-diamin
e. TCTA = trig(4-(9H-carbazoyl-9-yl)phenyl)
amine. TPBi = 1,3,5-tris(1-phenyl-1H-benzo[d]

imidazol-2-yl)benzene.

Table 1. Properties of 10 wt% Ir(ppy)s—doped
PHOLEDs

Host | Vi 7k, 1000% 7, 1000% EQE1o00? | LT8O

1 | 48 702 461 195 | 148
CBP | 54 577 339 160 | 80
1Ph | 53 698 413 193 | 225
2Ph, | 50 633 396 174 | 205

aDriving voltage (V), current efficiency (cd A-1), power
efficiency (Im W-1), and external quantum efficiency (%)
at 1000 cd m=2 b Time (h) when brightness (LO = 2000 cd
m~2) decreases to 80% (1600 cd—2).

Scheme 1. Synthesis of 1-Ph and 1-Ph;.
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Figure 4. Conventional TADF material.
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Scheme 2. Synthesis of DABNA.
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