[= F] F=A=EeEA
Kor. J. Mater. Res.
Vol. 18, No. 7 (2008)

(TCTA/T CTAl/gTAZ2/3/TAZ) : Ir(ppy)3 U3 SS

A2 A - N@H - 2D - 1S BA5A -

DOI: 10.3740/MRSK.2008.18.7.347

|- FaAt

s AxEstat
R sh s}ota, RErehn nRAlE st

High Efficiency Green Phosphorescent Organic Light Emitting Devices
using the Emission Layer of (TCTA/TCTA,3TAZ,s5/TAZ) : Ir(ppy)s

Ji-Geun Jang’, Sang-Baie Shin, Hyun-Kwan Shin, Won-Ki Kim, Sang-Ouk Ryu, Ho-Jung Chang,
Myoung-Seon Gong* and Jun-Yeob Lee**

Department of Electronics Eng., Dankook University, Chungnam 330-714, Korea
*Department of Chemistry, Dankook University, Chungnam 330-714, Korea
**Department of Polymer Sci. and Eng., Dankook University, Kyeonggi 448-701, Korea

(2008'd 49 169 5 @ 2008 6€ 3d HITA : 20089 69 49 AH)

Abstract We have fabricated and evaluated newNew high high-efficiency green green-light light-emitting
phosphorescent devices with an emission layer of [TCTA/TCTA,;sTAZys/TAZ] : Ir(ppy)s were fabricated and
evaluated, and compared the electroluminescence characteristics of these devices were compared with the
conventional phosphorescent devices with emission layers of (TCTA;;3TAZss) : Ir(ppy)s and (TCTA/
TAZ) : Ir(ppy)s. The current density, luminance, and current efficiency of the a device with an emission layer
of (SOA-TCTA/90°A-TCTA1,3TAZZ/3/1SOA-TAZ) : 10%-Ir(ppy); were 95 mA/ecm?, 25000 cd/m?, and 27 cd/A at an
applied voltage of 10V, respectively. The maximum current efficiency was 52 cd/A under the a luminance value
of 400 cd/m?. The peak wavelength and FWHM (FWHM (full width at half maximum) in the
electroluminescence spectral were 513 nm and 65 nm, respectively. The color coordinate was (0.30, 0.62) on the
CIE (Commission Internationale de I'Eclairage) chart. Under the a luminance of 15000 cd/m? the current
efficiency of the a device with an emission layer of (SOA-TCTA/QOA-TCTAMTAZ%/ISOA-TAZ) : 10%-Ir(ppy)s was
34 cd/A, which has beenshowed an improvement of improved 1.7 and 1.4 times compared to those of the devices
with emission layers of (300A-TCTA;,sTAZys) : 10%-Ir(ppy)s and (100A-TCTA/200A-TAZ) : 10%-Ir(ppy)s,

respectively.
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Fig. 1. The green PhOLED with a mixed layer between double hosts in the emission layer : (a) cross-section view and (b) energy band.
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Fig. 2. Schematic diagram of measurement system with Polaronix M6100 and CS-1000.
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Fig. 3. Current density-voltage characteristics of the fabricated
devices.
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Fig. 4. Luminance-voltage characteristics of the fabricated
devices.
1 m TCTA 113 TAZ 2/3 (300A)
A TCTA(100A)/TAZ(200A)
50 ‘A‘ 4 TCTA(80A)TCTA1/3 TAZ 2/3(90A)TAZ(130A)
A
- ‘i, 10% |l(PPYl3|
< Aa,
8 41 Aaa,
& L] = ‘i“‘
& Aaas
Tl ™ VYN
& "=
= "n
g el T T
= [}
3 24 '-I-llll......
IO 1 1 T T
Q 5000 10000 15000

Luminance(cd/im®)

Fig. 5. Current efficiency-luminance characteristics of the
fabricated devices.
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Table 1. Electroluminescence characteristics of the fabricated devices
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Current Density (at 10 V) mA/cm? 53 95
Luminance (at 10 V) cd/m’ 17500 13000 25000
Current Efficiency (at 15000 cd/m?) cd/A 27 34
Max. Current Efficiency cd/A 36 (at 80 cd/m?) 47 (at 200 cd/m?) 52 (at 400 cd/m?)
Central Wavelength nm 515 513
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Fig. 6. EL spectra of the PhOLED with (TCTA/TCTA;TAZ,/
TAZ) : Ir(ppy); emission layer at an applied voltage of 10V.
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Fig. 7. CIE coordinate chart of the Ph\OLED with (TCTA/
TCTA3TAZ,5/TAZ) : Ir(ppy); emission layer at an applied
voltage of 10 V.
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