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Optical Properties of Organic Light Emitting Diode and Characteristics of ITO
by Variation of Radio Frequency Plasma Power
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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 Oz plasma was changed 25, 50, 100, 200 W. Oz gas flow, gas pressure and treatment time
were fixed. Sheet resistance and surface roughness of ITO were measured by Hall-effect measurement
system and AFM, respectively. The ranges of sheet resistance and surface roughness were 55~6.06 @
and 2.438~3506 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(5 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. Oz plasma
treatment of ITO surface was result in lowering the operating voltage and improving luminance of
PMOLED.
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Fig. 1. Mask pattern for etching ITO & ITO
pattern glass.
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Table 1. Sample with plasm treatment.
izzgl; Gas | Gas(sccm) mc:;‘_rn; POWZE(W) Time(min)
SR Reference sample
Sl O 50 100 25 5
52 | O 50 100 50 5
S3 | O 30 100 100 5
S4 | O 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 O: plasma at different RF power.

Sample Number Sheeti' grjstl]s)tan =
SR 6.039
S1 7.042
S2 6.091
S3 6.062
S4 6.103

32 ZEa2l=o| £8o] g MO F2E 54

1Y 4% ITO9 vtute] 54 wWElE sy
23 Se=nle] RF power 82| Wl wa
ITOY ute] Fago W3E Yehfgich Eet=v}
°]9] RF power &3¢9 Wild wa} X E ITO &
A A ¥Ee]l &S ¢ + Adh o}
A RF power #& ITOS F3&o 43¢ F%
Ue Aoz gugd

33 RZlgHLxe HIIH - BEH 54

O; 8 =vl9 RF &40 wet #£9 A
ITO $l TPD/Algy/LiF/Al T+E2 A|ZE {72
FaAe] Ad-AR, AY-Hxe] 54& 19 59

100
80 4
s
g o0
e
3
E 40
§ —SR
- —3S1
B~ 20 —2
—83
0- — 54

T T T L T T
300 400 500 600 700 800

Wavelength (nm)

a3 4. Zg}=vt RF &8uiste] & ITO 3
+ W3l

Fig. 4. The variation of ITO transmittance by
changing of plasma RF power.
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Fig. 5. Voltage-current characteristics of Oq
plasma at different RF power.
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Fig. 6. Voltage-luminance characteristics of O:
plasma at different RF power.
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Fig. 7. Spectrum of O: plasma at different RF
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