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Abstract : We investigated green phosphorescent organic light—emitting diodes with stepwise
doping to improve efficiency roll-off and operational lifetime by efficient distribution of triplet
excitons. The host material which was 4,4,N,N'-dicarbazolebiphenyl (CBP) of bipolar characteristic
that can control the carrier in emitting layer (EML). When the EML devided into four parts with
different doping concentration, each devices shows various efficiency roll-off and lifetime
enhancement. The distribution of the carrier and excitons in the EML can be confirmed by using
stepwise doping structure. The properties of device C exhibited luminous efficiency of 51.10 cd/A,
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external quantum efficiency of 14.88%, respectively. Lifetime has increased 73.70% compared to the

reference device.
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Fig. 1. (@) Chemical structure of CBP and

Ir(ppy)s materials. (b) Energy band
diagram and five different device
configurations ~ for  stepwise  doping
devices.
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Fig. 2. Luminance—voltage characteristics (Inset:
current density—voltage characteristics)
of green  phosphorescent

light—emitting diodes.
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Fig. 3. (a) Luminance efficiency—luminance and
(b)  External
luminance of green

quantum  efficiency—
phosphorescent

organic light—emitting diodes.
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Fig. 4. (@) Energy band diagram and five
different  device  configurations  for
sensing devices. (b) EL spectrum (at 6
V) characteristics of devices on different
locations of exciton recombination zone.
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Fig. 5. Lifetime of green stepwise doping
devices with different device
structures.
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