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Electro-optical properties of organic EL device

Minsoo Kim®, Leesoon Park™ and Sekwang Park’
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ITO(indium-tin-oxide)/PPV (poly (p-phenylenevinylene))/& 3 A 39 ©&3zx9 ITO /PVK(poly(N-
vinylcarbazole)/PPV/S 31 29 0]272% 7} #7) EL(electroluminescence) 228 A#sRqen, #7]-%
A EAQS 2390 4% A g&2FFME PPVEY 9¥F 25 E 140THA 60CE F71E4E 3
o T2} 1188 cd/m(OV)A 2114 cd/m(28V) 0.2 ZAsAx, EL 29E e Ao 527} 500mol A 580m
2 o 23 &3 AT ¥4I GE5E 2zl w3 FY AFe FHUL o FF2AME
PVKEe] 557} 2adol we} $RHEA 071 c/m(INANA 1527 c/m(26V)2 2 F7kshgich.

Abstract

Organic EL devices, which have the single-layer structure of ITO(indium-tin-oxide) /PPV(poly(p-
phenylene vinylene))/cathode and the double-layer structure of ITO/PVK (poly(N- vinylcarbazole))
/PPV/cathode, were fabricated and their electro-optical properties were investigated. Experimental results, in
single-layer structure, shown that the increment of temperature for thermal conversion of PPV film
from 140°C to 260°C decreases the maximum luminance from 1188 cd/m'(20V) to 21.14 ¢d/m'(28V) and
shift the maximum peak of EL spectrum from 500nm to 580nm. The lower the work function of cathode
is, the more the luminance and injection current of device. In double-layer structure, as the
concentration of PVK solution decreases from 05 wt% to 0.05 wt%, the luminance of device increases
from 70.71 cd/m(32V) to 152.7 cd/m'(26V).

Key words : ITO(indium-tin-oxide), EL{electroluminescence), PPV{(poly(p-phenylene vinylene)), PVK(poly(N-
vinylcarbazole)), Luminance
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Fig 1. Synthetic route to PPV.
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(b) Structure of ITO/PVK/PPV Cathode.
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Fig 2. Structure of organic EL device.
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Table 1. Elemental contents of PPV films on
thermal conversion temperature

conversion contents(%)

temperature(C) C H S
100 PPV 7454 553 250
140 PPV 83.74 557 0.26
180 PPV 91.27 581 0.00
220 PPV 92.46 5.88 0.00
260 PPV 361 594 0.00

a9 39Me AZE ITO/PPV/Mg 249 HE-A
¢ EA IH Y AFYE-AG B 4 B A
o2 gdderrt F7MEsE AY Azt gastd
o 2 140CoME 20 VIIA 1188 cd/m’, 180T, 220
T, 260CANNE 22t 82 cd/m” (at 34 V), 72 cd/m’
(at 36 V), 21.14 cd/m’ (at 28 V)& JERHQT E3,
100Colslel e tEFoz dolgls oz 3
A o] Holzion, 00T E PPVEY
Aoz A EL 2%4E 9& 4 YNk o &4
& e dugzAdA TEAY F§Ao|7}t Fol
utel Hx7t FUheg oo, ¥ Ze|AANfA PPVE
o] guigle] BEHOZ o|FolHo2 R YolYE Fol
Aztel FY& goldtA & Aoz FAHAL oy 1¥
4o vetd Az go] wre dHazddA FF Y}
Holdogx U & A GHALTE 100TAA
60C2 WstAA71e] A= ITO/PPV/Mg 47 EL

th a3

—o— 140 PPV
—a— 180 PPV
b 220 PPV
120 ‘.\ —— 260 PPV
_. 100
(o]
E
3 80
&
£ 60
£
E 40
-l
20
0

Voltage (V)

a9 3 ITO/PPV/ Mg AAte] FE-Het BA FA4
Fig 3. Luminance-voltage characteristics of ITO
/PPV/Mg devices.
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Fig 4. Current density-voltage characteristics of
ITO/PPV/Mg devices.
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5. EL spectra of EL devices on conversion

temperature of PPV films.
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Fig 6. Luminance-voltage characteristics of EL

devices according to work function of
cathode.
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Fig 8 Luminance-voltage characteristics of
ITO/PPV/Mg and ITO/PVK/PPV/Mg
device.
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Fig 9. Luminance-voltage characteristics of EL
devices according to PVK concentration.
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Fig 10. Photographs of an emitting ITO/PVK/PPV/
Mg device according to applied voltage.
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