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Abstract

Amorphous IZO films were deposited on PET substrate by DC magnetron sputtering without substrate
heating. In order to investigate effect of reactive gas addition on film properties, 0.2-0.4% of H, or O, gas
was introduced during the deposition. Deposited IZO films were evaluated with mechanical property, electrical
property, and water permeability. In the case of H, gas addition, mechanical property showed clear degradation
compared to O, gas. In the case of O, gas, water permeability of the IZO film was increased compared
to H, gas which could be attributed to the low adhesion of the film caused by bombardment of high energy
negative oxygen ion. As a result, it is confirmed that water permeability of the film could be strongly affected

by adhesion of the film.
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Table 1. Deposition condition of IZO films

1ZO ceramic target

Toreet (90 wt% In,05-10 wt% ZnO)

Substrate PET(oneside coated film)
without heating

Reactive gas 0, or H,

[H/(Ar+H,)] or [O./(Ar+0,)] | 0-0.4%
Total gas pressure (P,,) 1.5Pa

DC sputtering power 0W
Target-substrate distance 50 mm
Film thickness ~160 nm
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Fig. 1. A schematic of (a) cyclic bending tester and (b)
water permeability tester.
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Fig. 2. Change in resistance of the 1ZO films under the
cyclic mode.
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Fig. 3. Resistivity, carrier density, and Hall mobility of the 1ZO films.
(a) 0.4% O, (R, = 0.217 nm)  (b) 0.2% O, (R, = 0.237 nm)  (c) 100% Ar (R, = 0.246 nm)
(d) 0.2% H, (R, = 0.393 nm)  (e) 0.4% H, (R, = 0.488 nm)
Fig. 4. AFM images of the 1ZO films for each deposition condition.
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Table 2. Water permeability of the 1ZO films for each
deposition condition

Reactive gas Water permeability
Ar 100% 0.586 g/m’day
Hy/(Ar+H,) 0.4% 1.133 g/m’day
O/(Ar+0,) 0.4% 1710 g/m’day
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