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Analysis of the Characteristics of a White OLED using the Newly
Synthesized Blue Emitting Material nitro-DPVT by Varying the Doping
Concentrations of Fluorescent Dye and the Thickness of the NPB Layer
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Abstract

A stacked white organic light-emitting diode (OLED) having a blue/orange emitting layer was
fabricated by synthesizing nitro-DPVT, a new derivative of the blue-emitting material DPVBi on the
market. The white-emission of the two-wavelength type was successfully obtained by using both
nitro-DPVT for blue-emitting material, orange emission as a host material and Rubrene for orange
emission as a guest material. The basic structure of the fabricated white OLED is glass/ITO/NPB(200
A)/nitro-DPVT(100  A)/nitro-DPVT:Rubrene(100 A)/BCP(70 A)/Alqs(150 A)/AIB00 A). To evaluate
the characteristics of the devices, firstly, we varied the doping concentrations of fluorescent dye
Rubrene from 0.5 % to 0.8 % to 1.3 % to 1.5 % to 3.0 % by weight. A nearly pure white-emission
was obtained in CIE coordinates of (0.3259, 0.3395) when the doping concentration of Rubrene was 1.3
% at an applied voltage of 18 V. Secondly, we varied the thickness of the NPB layer from 150 A to
200 A to 250 A to 300 A by fixing doping with of Rubrene at 1.3 %. A nearly pure white-emission
was also obtained in CIE coordinates of (0.3304, 0.3473) when the NPB layer was 250-A thick at an
applied voltage of 16 V. The two devices started to operate at 4 V and to emit light at 45 V. The
external quantum efficiency was above 0.4 % when almost all of the current was injected.
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Table 1. Classification of the fabricated devices
for the evaluation of characteristics.
Classification
05 %
Device For various doping 0.8 %
I concentrations of Rubrene 1.3 %
(at applied voltage of 18 V) 15 %
30 %
10 V
Device For Vgrious applied ‘Vo]tages %_
(doping concentrations of F————7—
I Rubrene : 1.3 %) | 16V
' 18 V
20 V
For various the thicknesses 150 A
Device . of NPB laye.r _ZW
m (doping concentrations of m—
Rubrene : 1.3 % P
at_applied voltage of 16 V) | 300 A
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Fig. 1. Molecular structure of the newly
synthesized DPVBI derivative nitro-DPVT.
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Fig. 2. Normalized EL spectra of the blue
OLED using blue-emitting material
DPVBI and nitro-DPVT.
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Fig. 3. Normalized EL spectra of devices for
various doping concentrations  of
Rubrene.
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Table 2. CIE coordinates of the devices for various applied voltages.
various doping concentrations of Rubrene. nitro-DPVT(100 A)
nitro-DPVT100 A) /nitro-DPVT:Rubrene[1.3 %1100 A)
/nit}’ofDPVTIRubrene[Varying](100 A) Applied EL Peak CooerIiEates
Doping EL Peak CIE Voltages Wavelength
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of Rubrene | ‘Wavelength ™ Y 10 v 560 nm | 0.4053 | 04222
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0.8 % 455 nm 02773 | 0.2868 4V 560 nm 0.3578 | 0.3740
1.3 % 560 nm 0.3259 | 0.3395 16 V 560 nm 0.3347 ] 0.3515
15 % 560 nm 0.3341 | 0.3469 18V 560. nm 0.3259 | 0.3395
30 % 561 nm 0.4041 | 0.4195 20 V 458 nm 0.2688 | 0.2928
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