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Development of OLED Materials Utilizing Phosphorescent Emission
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Abstract

An organic light-emitting diode (OLED) utilizing phos-
phorescent emission has attracted attention as the next
generation OLED. Since 2006, when we reported a phospho-
rescent blue OLED with 17% external quantum efficiency
(EQE) and a 16,000-hour lifetime (and in a white OLED,
power efficiency of 64 Im/W and a 10,000-hour lifetime), the
desire for an OLED having improved power efficiency and
durability has grown, and demand for improved features of
the key organic material is strong. However, no industry
standard OLED material has yet been discovered, and the
creation of new, highly functional materials has been hoped
for. At Konica Minolta, we have developed OLED materials
via original molecular designs. Further, we have been in-
vestigating new synthesis technologies and have created
new OLED materials whose unique molecular structure is
made possible by new synthesis technologies. In this report,
the development of materials for a phosphorescent OLED is
presented.
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Fig. 1 Typical OLED device structure.
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Fig. 2 Fluorescence emission and phosphorescence emission.
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Fig. 3 Molecular structure of CDBP.
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Fig. 5 OLED structure using high triplet exciton energy materials.
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Fig. 6 Relationship between emission wavelength and relative lifetime of
the OLED devices.
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Fig. 7 Direct ortho arylation of 2-arylpyridines.
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Fig. 8 Molecular structure of organoboron quinolate polymers and Algs.
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Fig. 9 Molecular structure of SDPBA.

BRI IZ, Q7 v F R X 2 BB 7 TH5E, @
YT ZNUEGD 0 - m HEDOFNRIC X B IEFEIR DB
iR R, @0 FomIE:IC X % IEH 12/ X 7 Stokes
shift (5nm) 2R d b, FEROHREELME L 13—
WAEETLEYTH 22 L0, ZOFREEIZERE S,
Table 11213, #ka ) AJGHE - TOIEFLENERE £ 72 138
iAW 2RO A ELE O TR 2 R L 7,

Table 1 Performance of OLEDs operated at a constant current density of

2.5 mA/cm?,
Device® HTL ETL Ve [V] EQE©[%]
1 a-NPD Alqs 7.5 3.4
2 a-NPD SiDPBA 6.7 11.0
3 SIDPBA Alqs 8.7 3.1

(a) Device configuration: ITO (100nm)/PEDOT:PSS
(20nm)/HTL (20 nm)/CBP:[Ir(ppy)s] (40 nm)/(HBL; 10
nm)/ETL (30 nm)/LiF (0.5nm)/Al (110nm).

(b) Driving voltage. (c) External quantum efficiency.
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