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Abstract: We studied optical and electrical properties of two-wavelength white tandem organic light-emitting diodes

using red and blue materials. White fluorescent OLEDs were fabricated using Alqgs

: Rubrene (3 vol.% 5 nm) /

SH-1 : BD-2 (3 vol.% 25 nm) as emitting layer (EML). White single fluorescent OLED showed maximum current
efficiency of 9.7 cd/A, and tandem fluorescent OLED showed 18.2 cd/A. Commission Internationale de 1'Eclairage
(CIE) coordinates of single and tandem fluorescent OLEDs was (0.385, 0.435), (0.442, 0.473) at 1,000 cd/m’,
respectively. White hybrid OLEDs were fabricated using SH-1 : BD-2 (3 vol.% 10 nm) / CBP : Ir(mphmgq).(acac)
(2 vol.% 20 nm) as EML. White single hybrid OLED showed maximum current efficiency of 7.8 cd/A, and
tandem hybrid OLED showed 26.4 cd/A. Maximum current efficiency of tandem hybrid OLED was more twice as
high as single OLED. CIE coordinates of single hybrid OLED was (0.315, 0.333), and tandem hybrid OLED was
(0.448, 0.363) at 1,000 cd/m’. CIE coordinates in white tandem OLEDs compared to those for single OLEDs

observed red shift. This work reveals that stacked white OLED showed current efficiency improvement and red

shifted emission than single OLED.
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Fig. 1. Structure of OLEDs.
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Fig. 2. Current density vs. applied voltage characteristics for
OLEDs of 4 types.
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Fig. 3. Luminance vs.
OLEDs of 4 types.

applied voltage characteristics for

(HT)o M = FARE
7b Hopxltt. &9 &
FEE7E =7 e 34
stol AR S
% AApE5(Bphen) E740] FF A
AAE Adoltt. AStxR AAES(FT, HT)Z
A AAFE(FS, HS)Z} v]wsto] Tt %
o T aAet 22 AUYS Q

AL S715EA7] EH%LI 717l

J2 32 mAksE wiA OLEDO] ©17}AIQHo)
Y=L YR o}, wPFos IF 24

o

& HUPE(FS)Y AFIE(FD2AV FT 2

RIS 583

(£ %]
e

==F5 =H=FT
d=HS =e=HT

o

= = R Ra
W o W O

Current Efficiency (cd/A)

L)

0 5 10 15 20 25
Voltage (V)

Fig. 4. Current efficiency vs. applied voltage characteristics for
OLEDs of 4 types.
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Fig. 5. The energy levels for OLEDs.
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Fig. 6. The electroluminescent spectra for OLEDs of 4 types.
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Fig. 7. Variation of CIE (x, y) coordinates for OLEDs of 4
types at 1,000 cd/m’.
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Table 1. Emission characteristics for OLEDs of 4 types.
Max Curent - Max. Qurent g minance CIE CIE
Density Efficiency )
(mAver?) (cd/A) (cd/m’) @ 1,000 cd/m’ (500 ~ 3,000 cd/m’)

FS 89.3 9.7 5211 (0.385, 0.435) 0376 + 0.01, 0.43 = 0.005)

FT 73.4 1822 8,668 (0.442, 0.473) (0.44 + 0.002, 0.472 £ 0.001)

HS 92.5 7.8 5,137 (0.315, 0.333) (0.315 + 0.011, 0.331 £ 0.003)

HT 57.3 26.4 6,207 (0.446, 0.364) (0.448 + 0.017, 0.363 = 0.001)
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