Regular Paper

J. KIEEME

Vol. 25, No. 11, pp. 910-915, November 2012
DOI: http://dx.doi.org/10.4313/JKEM.2012.25.11.910

Emission

Characteristics of White Organic Light-Emitting Diodes

Using Ultra Wide Band-gap Phosphorescent Material

Hyun-Dong Chunl, Hyunseok Nal, Dong Chul Chooz, Eu-Seok KangZ,

Jae-Woong Yangl, and Sung-Hoo Jul’a

! Department of Advanced Materials Science & Engineering, Daejin University, Pocheon 487-711, Korea

%2 Cheorwon Plasma Research Institute, Cheorwon 269-802, Korea

(Received July 31, 2012; Revised October 24, 2012; Accepted October 24, 2012)

Abstract: We studied the emission characteristics of white phosphorescent organic light-emitting diodes
(PHOLEDs), which were fabricated using a two-wavelength method. The best blue emitting OLED and
red emitting OLED characteristics were obtained at a concentration of 12 vol.% Flrpic and 1 vol.%
Bt:Ir(acac) in UGHS3, respectively. And the optimum thickness of the total emitting layer was 25 nm. To
optimize emission characteristics of white PHOLEDs, white PHOLEDs with red/blue/red, blue/red, red/blue
and co-doping emitting layer structures were fabricated using a host-dopant system. In case of white
PHOLEDs with co-doping structure, the best efficiency was obtained at a structure UGH3: 12 vol. %

910

Flrpic: 1 vol.% Btilr(acac) (25 nm).

The maximum brightness, current efficiency, power efficiency,

external quantum efficiency, and CIE (x, y) coordinate were 13,430 cd/m’, 40.5 cd/A, 25.3 Im/W, 17 % and

(0.49, 0.47) at 1,000 cd/m, respectively.
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Fig. 1. Power efficiency vs. dopant(Flrpic) concentrations
characteristics of blue OLEDs.
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Fig. 2. Power efficiency vs. emitting layer thickness

characteristics of blue OLEDs.

4o
ol
9
_.1_4
2
i)
o,
2
o,

=
o

)

~_

=

[

Power Efficiency (Im/W)
o

L=

0 1 2 3
Dopant Concentration (Vol. %)

Fig. 3. Power efficiency - dopant concentrations

characteristics of red OLEDs.
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Fig. 4. Power efficiency

characteristics of red OLEDs.
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Fig. 5. Structure of white OLED with various EML

structures.
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Fig. 6. Characteristics of luminance-applied voltage of
white OLEDs with light-emitting layer position change.
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0.39
0.37
0.38
0.47

CIE
0.3
0.23
0.29
0.49

EQE
(%)
10.9
14.4
17

9.6

4.9
14.2

1,000 cd/m’
52

Efficiency (Im/W)

12.7
13
194
25.3

Max

1,000 cd/m’
14.3
155
19.3
35.4

Efficiency (cd/A)

20.6
21.2
30.8
40.5

Max.

Luminance
(cd/m’)
4,436
2,308
4,158
13,430

(A/m?)
72.82
27.4
54.04
69.8

A
C

Device

Table 1. Emission characteristics of white phosphorescent OLEDs with light-emitting layer position change.
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