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A Study on the Optical and Electrical Properties of the White—-light-emitting
Organic LED with Two—wavelength using DPVBi/Rubrene Structure

2" =g, 4, 2EP? eay’

had [ [ |

(Hwan-Scol Oh'®, Jae-Young Cho', Sung-Jin Choi', Myung-Koo Kang?, and Seok-Beom Yoon®)

Abstract

The white-light-emitting organic LED(OLED) with two-wavelength was fabricated using the
DPVBi of blue emitting material and a series of orange color fluorescent dye(Rubrene) by vacuum
evaporation processes. The basic structure of white-light-emitting OLED was ITO/NPB(150 A )/DPVBi/
Rubrene/BCP(100 A )/Alqs(150 A )/AI(600A). We analyzed the fabricated device through the changes of
the DPVBi and Rubrene layer’'s thickness. We obtained the white-light-emitting OLED with white
color light and the CIE coordinate of the device was (0.29, 0.33) at applied voltage of 13V when the
thickness of DPVBI layer was 210A and the thickness of Rubrene layer was 180A. At a current of
100mA/ci, the quantum efficiency was 0.35% and at a voltage of 20V, it was 0.405%.
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Table 1. Classification of devices by varying
the thickness of emitting layer.
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Device
NPB |DPVBIi | Rubrene | BCP | Alags
Device| 1 [ 150 | 150 x 100 | 150
I 2 | 150 x 150 | 100 | 150
1] 150 | 120 150 | 100 | 150
Del?ce 21150 | 150 | 150 | 100 | 150
30150 | 210 150 | 100 | 150
1} 150 | 210 150 | 100 | 150
Devi
e[‘]';ce 20150 ! 210 | 18 | 100 | 150
3| 150 | 210 240 | 100 | 150
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Fig. 1. Energy band diagram of the designed
device.
3.4% % B
A oA Ade @ e wBsozw 4w
gorstelch
; ,

X}(Devme I°l] o gk “L%L%*é%
Y 2% FS
Gl °J7H1°J ]
A)/BCP/Algy/Al +z29 Atdd
v} 436nme EL #Hdid3337 (0.16, 0.05)2 4
FEE vetlen 53 Faggel sizA ¢

ANFe o & Ak

13ve o ITO/NPB/DPVBi(lBO

EL ~#Ed ol

-

004

6.8 8

EL Intensity [a.u.]

$

0 0 T ' —

Wavelength [nm]

% 2. ITO/NPB/DPVBI(150A )/BCP/Algy/Al
Aol igh EL ~"HE=,

EL spectum of device having structure
of ITO/NPB/DPVBIi(150A )/BCP/Algy/Al.

ze

Fig. 2.

219

A7l ARG =g A, A17H A2E, 2004 24

a3 32 A EZAY R Rubrene?s w3z o
Abgstel  Azbdcetel  13ve W ITO/NPB/
Rubrene(150 A )/BCP/Alqy/Al 7+39] A t8te EL
s e ot 560nmel EL 3tiuaabgst (0.49,
049)e] MzxxE YEbl™  yellowish-orange#-&
&b gl

100 4

_ 80+
; 60
£ o)
i

20

0 ' " T T T

300 400 500 600 700 800
Wavelength [nm]
a8 3. ITO/NPB/Rubrene(150 A)/BCP/Alqs/Al

Fzo| & W@ EL A% =7,
Fig. 3. EL spectum of device having structure of
ITO/NPB/Rubrene(150 A )/BCP/Algy/ Al

T WA A& (Device )< Rubrene® 2 F4AE
150A 2 1A, DPVBiZS ZHzF 120A, 150
A, 210Ac 2 W3E Fo 215 AZsAc). 2
4% 7AYol 13VY W DPVBiZ9 77 ¥

Stoll mE ditstE EL =¥ EF ot}
DPVBIURubrene(150}
100 a —s— DPVBIi{120)
£ —e— DPVBI[150)
ol e DPVBI(210)
e
2 %0
H
5
E 40
)
[}
m_
]
300 400 500 600 700 800
Wavelength [nm]
3% 4. DPVBiZe 7 ¥l wg EL ==
2
=3
Fig. 4. EL spectra of devices by varying the

thickness of DPVBI layer.
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Fig. 5. CIE coordinates of devices by varying
the thickness of DPVBIi layer.
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Fig. 6. EL spectra of devices by varying the
thickness of Rubrene layer.
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Fig. 8. Current density-voltage-light characteristics
of the fabricated device.
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