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Abstract

We studied white tandem organic light-emitting diodes using blue and red phosphorescent materials. Opti-
mized white single phosphorescent OLED was fabricated using CBP : Flrpic (12 vol.%, 9 nm) / CBP :
Ir(mphmaq),acac : Ir(ppy); (1 vol.%, 1 vol.%, 1 nm) as emitting layer (EML). The single phosphorescent OLED
showed maximum current efficiency of 22.5 cd/A, white emission with a Commission Internationale de
I'Eclairage (CIE) coordinates of (0.342, 0.37) at 1,000 cd/m* and variation of CIE coordinates with (0.339
£ 0.008, 0.371 £ 0.001) from 500 to 3,000 cd/m’. Optimized white tandem phosphorescent OLED was fab-
ricated using CBP : Flrpic (12 vol.%, 7 nm) / CBP : Ir(mphmq).acac : Ir(ppy); (1 vol.%, 1 vol.%, 3 nm)
as EML. The tandem phosphorescent OLED showed maximum current efficiency of 49.2 cd/A, white emission
with a CIE coordinates of (0.376, 0.366) at 1,000 cd/m?, variation of CIE coordinates with (0.375 + 0.004,
0.367 = 0.002) from 500 to 3,000 cd/m’. Maximum current efficiency of tandem phosphorescent OLED was
more twice as high as single phosphorescent OLED. Our results suggest that tandem phosphorescent OLED
was possible to control CIE coordinates and produce excellent color stability.
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Fig. 1. Structure of white phosphorescent OLEDs.
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Fig. 2. Current density vs. applied voltage charac-
teristics for white phosphorescent OLEDs.
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Fig. 3. Luminance vs. applied voltage characteristics for
white phosphorescent OLEDs.
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Fig. 4. Current efficiency vs. applied voltage charac-
teristics for white phosphorescent OLEDs.

Intensity (A.U.)

380 430 480 530 580 630 680 730 780
Wavelength (nm)

Fig. 5. The electroluminescent spectra for white phos-
phorescent OLEDs.
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Table 1. Emission characteristics of white phosphorescent OLEDs.

Max. Current Density Max. Current Efficiency Max. Luminance CIE CIE
(mA/cm?) (cd/A) (cd/m?) @ 1,000 cd/m’ (500 ~ 3,000 cd/m?)
PS-1 56.3 26.9 5,012 (0.430. 0.385)  (0.426 + 0.01, 0.387 &+ 0.002)
PS-2 68.1 22.5 4,887 (0.342, 0.37)  (0.339 = 0.008, 0.371 = 0.001)
PS-3 59.8 21.9 4,782 (0.44, 0.351)  (0.440 £+ 0.007, 0.351 + 0.001)
PT-1 28.3 49.2 7,052 (0.376, 0.366)  (0.375 £ 0.004, 0.367 + 0.002)
PT-2 23.6 48.3 5,629 (0.283, 0.391)  (0.282 + 0.004, 0.392 + 0.001)
PT-3 24.5 34.2 3,858 (0.368, 0.348)  (0.369 = 0.004, 0.350 £+ 0.002)
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