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Long Lifetime OLEDs

For the practical application of organic light emitting devices (OLEDs) based on thermally activated
delayed fluorescence (TADF) for large area TV and solid state lighting, low power consumption as well as
the operation lifetime at high brightness over 1000 ¢d m > must be improved. In this work, we developed a
series of wide-gap p-type materials suited to TADF OLED:s.

We developed a hexaphenylbenzene-based sterically bulky p-type material named 4DBTHPB with deep
ionization potential of 5.8 eV and high triplet energy of 2.7 eV. By using 4DBTHPB, we realized a highly
efficient and stable TADF OLED exhibiting external quantum efficiency (EQE) of 21.6 % and operation
lifetime at 80 % (LT80) of 974 h at an initial luminance of 1000 cd m™. These results suggests that
hexaphenylbenzene-based p-type materials are useful for highly efficient and long lifetime TADF OLEDs.

To investigate substituent effect of hexaphenylbenzene derivatives, a dibenzofuran-substituted p-type
material named 4DBFHPB was developed. In the result of quantum chemical calculation, the chemical
stability of 4DBFHPB is better than that of benzene-substituted one named TATT. In addition, 4DBFHPB
exhibited relatively high hole mobility of 3.4-9.3x10™* em® V™' s™ compared with 4DBTHPB. By using
4DBFHPB, we realized a highly efficient and stable TADF OLED exhibiting EQE of 19.2 % and operation
lifetime at 50 % (LT50) of 24,000 h at an initial luminance of 1000 cd m™. These results suggests that a
dibenzofuran unit is useful to enhance operation lifetime of TADF OLEDs.

We developed a tetradibenzofuran-based symmetric p-type material named TADBFHPB with extremely
high hole mobility of 1.0x107 ecm® V' s By using T4ADBFHPB, we realized a highly efficient and stable
TADF OLED exhibiting EQE of 22.3 % and LT50 of 28,000 h at an initial luminance of 1000 cd m™.
These results suggests that both of the chemical stability and the hole mobility are important to ensure
compatibility between high efficiency and long operation lifetime of TADF OLEDSs,

We believe our molecular design strategy will contribute to promoting the commercialization
of TADF OLEDs.
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