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The Development of Emission Layer Host Materials for Blue Phosphorescence Electroluminescence Devices
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Abstract

In theory, a phosphorescent electroluminescence (EL)
device has four times the efficiency of a fluorescent EL
device. In practice, however, blue phosphorescent EL de-
vices have displayed low luminescence efficiency. We sur-
mised that this low luminescence efficiency was caused
by low triplet energy of the host material in the emission
layer. In response, we synthesized new carbazole deriva-
tives with high triplet energy and analyzed their physical
properties. The performance of devices using these mate-
rials obtained twice the luminescence efficiency of con-
ventional blue phosphorescent EL devices. Observation
of phosphorescence spectra and transient photolumines-
cence decay suggested that this high efficiency was due
to the localization of exitons on the phosphorescence
dopant. Moreover, it appears that the new compounds can
be used broadly, not only in blue phosphorescent EL de-
vices but in green and red phosphorescent EL devices as
well.
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Fig.1 Molecular structure of carbazole derivatives
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Fig.2 The EL device structure. Also shown are the molecular
structures of dopants, NPD, BCP and Alq3
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Table 1 The characteristics of the Blue phosphorescence EL
devices at 2.5mA/cm?

7 ex Applied Voltage Power efficiency

/% /V / Im/W
CBP 3.9 15 3.7
1 7.3 8.8 6.3
2 6.5 8.9 5.2
3 3.2 6.0 3.6
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Table 2 The characteristics of the Green phosphorescence EL
devices at 2.5mA/cm?

n Applied Voltage Power efficiency
ex

/% VAR
cBP 135 6.8 23
1 136 76 20
2 115 73 18
3 17 72 18
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Table 3 The characteristics of the Red phosphorescence EL
devices at 2.5mA/cm?

n Applied Voltage Power efficiency
ex

/% /Y /Im/W
cBP 78 6.6 3.0
1 7.1 7.6 2.4
3 6.6 6.4 2.7
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Fig.3 The phosphorescence spectra of Flr(pic) and CBP
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Fig.4 The phosphorescence spectra of Flr(pic) and compound1
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Fig.5 The molecular orbital in the triplet state of CBP
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Fig.7 Transient photoluminescence decays for 1 and CBP
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Fig.8 Energy diagrams of 1,2,3 and CBP
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