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Abstract: We studied the emission characteristics of white phosphorescent organic light-emitting diodes
(PHOLEDs), which were fabricated using a two-wavelength method. To optimize emission characteristics
of white PHOLEDs, white PHOLEDs with red/blue, blue/red and red/blue/red emitting layer (EML)
structures were fabricated using a host-dopant system. In case of white PHOLEDs with red/blue
structure, the best efficiency was obtained at a structure of red (15 nm)/blue (15 nm). But the emission
color was blue-shifted white. In case of white PHOLEDs with blue/red structure, the better color purity
and efficiency were observed at a blue (29 nm)/red (1 nm) structure. For additional improvement of color
purity in white PHOLEDs with blue (29 nm)/red (1 nm) EMLs, we fabricated white PHOLEDs with red
(1 nm)/blue (28 nm)/red (1 nm) structure. The current efficiency, external quantum efficiency, and CIE
(x, v) coordinate were 27.2 cd/A, 15.1%, and (0.382, 0.369) at 1,000 cd/m’, respectively.
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Device (a

mCP : Flrpic (30-x nm, 7 vol. %)

CBP: Ir(pq):acac (x nm, 1 vol.%)

L

LiF (0.5nm)

CBP: Ir(pg):acac (x nm, 1 vol.%)

Bphen(S0nm)

EML (30 um) mCP: Firpic (30-x am, 7 vol. %)
mCP (10nm)
fp——— Device (¢
TCTA(10nm)
e o CBP: Ir(pg):acac (1 am, 1 vol.%)
NPB (30nm)
| | mCP : Flrpic (28 nm, 7 vol. %)
CBP: Ir(pg)racac (1 am, 1 vol.%)
Fig. 1. Structure of white OLED with various EML
structures.
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Fig. 2. Current efficiency and external guantum

efficiency vs. current density characteristics of white
OLEDs with red/blue EML structure.
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Fig. 3. Current efficiency and external quantum

efficiency vs. current density characteristics of white
OLEDs with blue/red EML structure.

Table 2. Emission characteristics of white phosphorescent

OLEDs with red/blue EML structure according to OLEDs with blue/red EML structure according to
thickness of red emitting layer at 1,000 cd/m'. thickness of red emitting layer at 1,000 cd/m'.

Thickness ] Efficiency EQE CIE CIE Thickness ] Efficiency EQE  CIE CIE
(nm) Wm?)  (cd/A) %) x Y (nm) Wm?)  (cd/A) (%)  x v
x=15m 519 237 133 0215 0355 x=15m 739 159 99 0573 0.3R1
x=20m 514 21.0 120 0341 0381 X =5nm 68.6 19.6 116 0531 0.383
Xx=25m 692 20.0 120 0447 0.387 Xx=1nmm 48.8 23.4 137 0401 0.364
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Fig. 4. CIE coordinate vs. voltage characteristics of
white OLEDs with blue/red EML structure.
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Fig. 5. Energy levels of white OLEDs using blue/red
EML structure.
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Fig. 6. Current efficiency and external quantum

efficiency vs. current density characteristics of white
OLEDs with different EML structures.
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Table 3. Emission characteristics of white phosphorescent
OLEDs with different EML structures at 1,000 cd/m'.

Thickness ] Efficiency EQE CIE CIE
(nm) (A/m?) (cd/A) (%) X y
Device a 515 21.0 120 0.341 0381
Device b 448 233 137 0.403 0.368
Device ¢ 34.1 272 151 0382 0.369
o44 1 coordinat
na0 - coordinat
I RS- g E i e e B R

EML : Red(1 nm)/Blue(2Bnm)/Red(1am)
.24 s> CIE x : 0.407 -~ 0.329
>> CIEy : 0, 373 ~ 0.381

CIE coordinate (x,y)

L] 7 L] 1" 13 15

Voltage(V)

Fig. 7. CIE coordinate vs. voltage characteristics of
white OLEDs with red(l1 nm)/blue(29 nm)/red(l nm)
EML structure.
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