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Emission Characteristics of White Organic Light-Emitting Diodes

Using Blue Fluorescent and Red Phosphorescent Materials
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Abstract: We studied white organic light-emitting diodes using blue fluorescent and red phosphorescent materials.
White single OLEDs were fabricated using SH-1 : BD-2 (3 vol.%) and CBP : Ir(mphmgq),(acac) (2 vol.%) as
emitting layer (EML). The white single OLED using SH-1 : BD-2 (3 vol.% 8 nm) / CBP : Ir(mphmq),(acac) (2
vol.% 22 nm) as emitting layer showed maximum current efficiency of 8.8 cd/A, Commission Internationale de
I'Eclairage (CIE) coordinates of (0.403, 0.351) at 1,000 cd/m’, and variation of CIE coordinates with (0.402 +
0.012, 0.35 + 0.002) from 500 to 3,000 cd/m’. The white tandem OLED using SH-1 : BD-2 (3 vol.% 12 nm) /
CBP : Ir(mphmgq),(acac) (2 vol.% 18 nm) showed maximum efficiency of 19.6 cd/A, CIE coordinates of (0.354,
0.365) at 1,000 cd/m’, and variation of CIE coordinates with (0.356 + 0.016, 0.364 + 0.002) from 500 to 3,000 cd/
m’. Maximum current efficiency of the white tandem OLED was more twice as high as the single OLED. Our

findings suggest that tandem OLED was possible to produce improved efficiency and excellent color stability.
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Fig. 1. Structure of white single OLEDs.
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Fig. 2. Luminance and current density vs. applied voltage

characteristics of white single OLEDs.
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Fig. 3. Current efficiency vs. applied voltage characteristics of
white single OLEDs.
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Fig. 4. The electroluminescent spectra of white single OLED:s.
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Fig. 5. The energy levels of white single OLED.
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Table 1. Emission characteristics of white single OLEDs.
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Max. Current Max. Current

i CIE CIE
Density Efficiency Max. (Cz/u;?;l ance , ,
(mA/en) (cd/A) @ 1,000 cd/m (500 ~ 3,000 cd/m’)
HS-1 99.2 11 7,017 (0.504, 0.344) (0.497 £ 0.014, 0.343 = 0.001)
HS-2 99.2 8.2 7,086 (0.151, 0.325) (0.152 £ 0.008, 0.323 + 0.003)
HS-3 92.5 7.8 5,137 (0.315, 0.333) (0.315 £ 0.011, 0.331 £ 0.003)
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Table 2. Emission characteristics of white tandem OLEDs.
Max. Qment Max. Current Max. inance CIE CIE
Density Efficiency (cd/m’) , ,
(mA/em?) (cd/A) @ 1,000 cd/m (500 ~ 3,000 cd/m’)
HT-1 47.0 20.8 4,600 (0.499, 0.355) (0.498 + 0.016, 0.354 + 0.001)
HT-2 57.3 26.4 6,207 (0.446, 0.364) (0.448 + 0.017, 0.363 £ 0.001)
HT-3 56.0 19.6 6,472 (0.354, 0.365) (0.356 £ 0.016, 0.364 £ 0.002)
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