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Enhanced characteristics of TCO films with (Si0,):(Zn0),

gas. barrier layer on various plastic substrates

Oh-Jeong Kwon, Dong-Yung Kim, Sung-Won Ryu, Sun-Young Sohn, Woo-Pyo Hong, Hwa-Min Kim, and Jae-Suk Hong'*
Department of Electronics Engineering, Catholic University of Daegu, CTC Co.Ltd."

Abstract : Electrical and optical characteristics of indium tin oxide (ITQ) and indium zinc oxide (IZO) films without and
with (Si02);(Zn0); at.% (SZO) film deposited on poly(ethylene naphthalate) (PEN) and poly(ethylene terephthalate (PET)
substrates as a gas barrier layer for flexible display were studied. The ITO and 1ZO films with SZO gas barrier layer

showed the improved properties which were both the high transmittance of average 80% in the visible light range and
the decreased sheet resistance as compared to those of ITO and IZO films without SZO layer. Particularly, the PEN

substrate with only SZO gas barrier layer had a low water vapor transmission rate (WVTR) of ~10°g/m’/day. Thus, we

suggest that the SZO film with protection ability against the water vapor permeation can be applied to gas barrier layer

for flexible display.
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Rf-magnetron sputter® SZO (Si02:Zn0=3:7 at.%), ITO
(Iny03:Sn0;=90:10 wt.%), 1l [Z0 (Iny03:Zn0=78:22
wt%) EINES HEBIE2 K& g2 =T A2 4N
(99.99%) SLUEE AMB0IH EB2E0UAM 150 T 602
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millZ ball mill HHOF 24AI2tSQF WPt L Y
BI=5t0, 1200 kg weighem’Sl L2 2007
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barrier layer TCO layer

parameter 70 o 70

base pressure (torr) 3x10° 3x107 | 3x10°

deposition pressure (torr) | 2.5x1 0’ 2.5%0° | 2.5<10°

power (W) 20 40 40
distance between target '

80 80 80
and substrate (mm)
carrier gas (sccm) Ar, 25 Ar, 25 Ar, 25
rotation (rpm/min)’ 5 5 5
thickness (nm) 300 200 200
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& (relative humidity, RH) 100%2 ZZi0M N, 2142 &
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