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Abstract

We has been analysed optical properties of OLED(organic light emitting diode) and characteristics of
ITO(Indium Tin Oxide) in terms of O; plasma treatment for manufacturing high efficiency OLED. RF
power of O: plasma was changed 25, 50, 100, 200 W. Oz gas flow, gas pressure and treatment time
were fixed. Sheet resistance and surface roughness of ITQ were measured by Hall-effect measurement
system and AFM, respectively. The ranges of sheet resistance and surface roughness were 55~6.06 Q
and 2.438~3.506 nm changing of RF power, respectively. PM(Passive Matrix)OLED was fabricated
with the structure of ITO(plasm treatment)/TPD(400 A)/Algs(600 A)/LiF(G A)/Al{1200 A). Turn-on
voltage of PMOLED was 7 V and luminance was 7,371 cd/m” at the RF power of 25 W. Op plasma
treatment of ITO surface was result in lowering the operating voltage and improving luminance of
PMOLED.
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Table 1. Sample with plasm treatment.
Sample Presure RF . .
Number Gas | Gas(sccm) (mtorr) | Power(W) Time(min)
SR Reference sample
S1 Oz 50 100 25 5
S2 O 50 100 50 5
S3 Oz 50 100 100 5
S4 Oz 50 100 200 5
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Fig. 2. AFM image of ITO surface by changing
of Oz plasma RF power.
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Table 2. Sheet resistance of the ITO thin film
by Oz plasma at different RF power.

Sample Number Sheet Sge/%s)t ance
SR 6.039
S1 7.042
S2 6.091
S3 6.062
S4 6.103
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Fig. 4. The variation of ITO transmittance by
changing of plasma RF power.

0.035 . SR
* Sl SEEEEESEEN
0.030 » s *82026066965
=z v 83 i
é 0.025 o s4 o . Avvv
T 0.020 by
@ Y
E LN |
5 0.015 ¢
o . -y
. %
0.010 - T
. & A v
0.005 - o J‘g'v'
] o - *x =
0.000 ponangttfifEeTvrT" :
0 5 10 15 20
Applied Voltage (V)

a3 5. 0, EF=vt RF &9

A% 54,

Mol mE AY-

Fig. 5. Voltage-current characteristics of O2
plasma at different RF power.
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Fig. 6. Voltage-luminance characteristics of Oz
plasma at different RF power.
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Fig. 7. Spectrum of O plasma at different RF
power.

FEL F718 Aol 3]
nFsaA G ITOS £9 Ae) AF A7
F Opetzce] RF $8¢ WHAZWA ITOS
24 54 % f83a3F Agete H7) ¥
o

et 2ol ;AT

1L ITO9 AZAF 5434 59 AArg Mg

85

2. 2EAYY 5 AFd R/

A7) AAA R G B =EA, A28 AL, 20099 1Y

il

& E8=ul RFY 49 &HPL B W
2 #2459t 25 W9 RF €802 3Wxd
3 ITOY EHAFES 59 AAY ge 74z

7.035 Q/[1, 3506 nm °|RAr}.

| a3t FAA
g 2 Fu FEE Z22vl RF 2830 25
W o) 85V, 145 VI 7,370 cd/m” &2 A
2] 84 2ARTG 430AE S5 S4L
ety Egzv HeE gl we WAl
Z7letA B FAAAIE Fobdd we A
ZE f7] Wizl ARG 2 IHEEA 0

FEe ¢ F U

OF 1

v 1o

i)

offt I Jor ol

dTE B ITOY BEWAY, TAA
TO &9 oA Ze7t 771 AWL
Fhdol ol dj¢ & FFE F= A&
F A}k F F7IEFH AWE o|Fa 9l
E¥Y oA Aelel wEbM OLEDS +

pgE 0] Qere e ot

o 1o pyp

wd all O of of
o b

it

Ll

ia)
Ho
re

{11 J. S. Kim, M. Grandtrom, and R. H. Friend,
"Indium-tin oxide treatments for single and
double-layer polymeric light emitting diodes”,
J. Appl. Phys., Vol. 84, No. 12, p. 6659, 1998.

[2] J. Kido, %71 ELA &, p. 258, 2001.

[3] S. Jung, N. G. Park, M. Y. Kwak, B. O.
Kim, K. H. Choi, Y. J. Cho, Y. K. Kim, and
W. S. Kim,
indiumthinoxide in organic light emitting
diodes”, Optical Materials, Vol. 21, p. 235, 2003.

[4] o19%, A7, ous, "Eetavt ERR e

2 =4 HgAze ZUSA, 47144
Aggsl=8A, 144, 10%, p. 821, 2001.

(5] H Y. Yu, X. D. Feng, D. Grozea, Z. H. Lu, R.
N. S. Sodhi, A.-M. Hor, and H. Aziz, “Surface
electronic structure of plasma-treated indium
tin oxides”, J. Appl. Phys., Vol. 78, p. 2595,
2001.

[6] C. C. Wu, C. I. Wy, J. C. Sturm, and A. Kahn,
"Surface modification of indium tin oxide by

"Surface treatment effects of

plasma treatment”, Appl. phys., Vol. 70, p.
1348, 1997.



