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Development of Phosphorescent Green Host Material for Organic Light Emitting Diode
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Abstract

The phosphorescent organic light emitting diode, OLED, which is theoretically capable of
converting electrical energy into light energy with 100% conversion efficiency, was announced in
the late1990s. However, to put it to practical use, significant improvements in driving voltage and
driving lifetime were required. By searching for phosphorescent green host materials based on the
light-emitting mechanism of OLED, Nippon Steel Chemical & Material Co., Ltd. developed several
phosphorescent green host materials that exhibit a practical level of low driving voltage and long
driving lifetime while maintaining the high luminous efficiency of the phosphorescent OLED and
became the first in the world to commerecialize it.
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Device evaluation results of Host A

Current density Current density
. [2.5 mA/cm?] [12.5 mA/cm?]
Host Device structure® — - - -
Driving voltage Luminance Current efficiency 20% luminance decay
V) (cd/m?) (cd/A) lifetime (hrs)

CBP A 6.9 310 124 250
Host A A 5.7 740 29.6 550
Host A B 4.5 860 344 370

* Device Structure A: ITO(110nm) / HIL(20nm) / HTL(20nm) / Host-Green Emitter 7%(30nm) / HBL(10nm) / ETL(40nm) / EIL(1nm) / Al(100nm)
* Device Structure B: ITO(110nm) / HIL(25nm) / HTL(40nm) / Host-Green Emitter 7%(40nm) / ETL(20nm) / EIL(1nm) / Al(100nm)
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(2) When N-type host and P-type host are

used as a mixed host, the light emission
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Relationship between charge injection/transporting properties and light emission region
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Device evaluation results of Mixed Host B and C

Current density Current density
Host [2.5 mA/cm?] [20 mA/cm?]
Driving voltage Luminance Current efficiency External quantum 5% luminance decay
V) (cd/m?) (cd/A) efficiency (%) lifetime (hrs)
Host A 2.7 1536 61.5 16.6 63
Mixed Host B 3.0 1550 62.0 16.2 187
Mixed Host C 3.1 1641 65.2 17.2 375

* Device Structure : HIL(25nm) / HTL(30nm) /EBL(10nm) / Host-Green Emitter 5%(40nm) / HBL(5nm) / ETL(15nm) / EIL(1nm) / Al(70nm)
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