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Abstract Indium tin oxide (ITO) films with various oxygen partial pressure from 0 to 6 x 10~ Pa were prepared onto
polyethylene terephthalate (PET) using RF magnetron sputtering at room temperature. The structural, electrical and optical
properties of the grown ITO films were investigated as a function of the oxygen partial pressure. The amorphous nature of
the ITO films was dominant at the partial pressure below 1x 107 Pa and the degree of crystallinity increased as the
oxygen concentration increased further. This structural change comes with the increased carrier concentration and reduction
of the electrical resistivity down to 9.8 x 107 Q - cm. The average transmittance (at 400~800 nm) of the ITO deposited on
the PET substrates increased as the oxygen partial pressure increased and transmittance above 80 % was achieved with the
partial pressure of 4 x 10~ Pa. The results show that the choice of optimal oxygen partial pressure can present improved
film crystallinity, the increased carrier concentration, and the enhancement in the electrical conductivity.
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Fig. 1. X-ray diffraction spectra of ITO films deposited on
PET substrates with different oxygen partial pressures.

7133} = PETQ] XRD 4 ZAxjolt}. 4karh M7t
HA] ek = At A B9bo] 1x 107 Torrd] )
oA ITO vfeto] F2HE Z-goll= 7|91 PETS} ¥4
H 20=25-26"7 54° H-= peak QlolE TFE peaks &

90 L (@

80 [
70
60 |
1x10° 2x10° 4x10° 6x10°
50 [
40 -

30 -
PET

Transmittance (%)

20
10

400 500 600 700 800 900
Wavelength (nm)

we
o
o

81 L (b)
I [
a0 L / \
- n
79 L
78 I
77 I

76 |-

Average Transmittance (%)

74 1 1 1 1 1 {
1 2 3 4 5 6

O, Partial Pressure (10'5 Torr)

Fig. 2. (a) Transmittance spectra and (b) average transmittance
(400~800 nm) of ITO films deposited on PET substrates with
different oxygen partial pressures.
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Fig. 3. Carrier concentration and Hall mobility of ITO films
deposited on PET substrates with different oxygen partial
pressures.
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Fig. 4. Resistivity of ITO films deposited on PET substrates
with different oxygen partial pressures.
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