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Abstract The Color shift phenomenon is becoming a major degradation factor of the emitting color purity in the
organic emitting diodes which is generating a plurality of colors. In this study, the basic structure of organic light
emitting diode device is comprised of ITO/a-NPD/Alq;:DCITB[wt%]/Alqs/Mg:Ag, we have carry out numerical
simulation of the electric-optical characteristics in organic light emitting diode device to estimate the mechanism of
color shift phenomenon. We have investigated the causes of the color shift through the change of DCJTB doping
concentration ratio. As the result, we have confirmed that the changes of the recombination rate which generated by
trapped electrons and holes is one of the major factors for the color shift phenomenon.
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[Fig. 1] Schematic modeling structure of OLED device
with red dopant-doped emitting layer.
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device-1: ITO/a-NPD(40 nm)/Alq3:DCITB [0.0 wt%)]
(30 nm)/Alq3(30 nm)/Mg:Ag
device-2: ITO/a-NPD(40 nm)/Alqs:DCJTB [0.05 wt%)]
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device-6: 1TO/a-NPD(40 nm)/Alqs;:DCIJTB [3.0 wt%)]
(30 nm)/Alq3(30 nm)/Mg:Ag
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[Table 1] Charge mobility and characteristic electric field
of NPB, Alq; and Alqs: DCJTB.
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[Fig. 2] Driving voltage vs current characteristics of the
OLED devices.
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(a) Trapped Electrons-Free Holes at Host
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[Fig. 7] The Distribution of recombination rate between
traped charge and free charge at the same driving
voltage of 12 V (a) trapped electronsat host vs
free holes (b) free electrons vs trapped holes at

host.
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(a) Free Electrons-Trapped Holes at Guest
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[Fig. 8] The Distribution of recombination rate between
traped charge and free charge at the same driving
voltage of 12 V (a) trapped electrons at guest vs
free holes (b) free electrons vs trapped holes at
guest.
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[Fig. 9] Emission spectra of various concentration of
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experimental data and illustrations are quoted
from Ref. 18. (refer to Fig. 5 in Ref. 18)
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