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Influence of the RF Power on the Optical and Electrical Properties of ITZO
Thin Films Deposited on SiO,/PES Substrate
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ABSTRACT

After selecting a PES substrate with excellent thermal stability and optical properties among plastic substrates, a SiO»
thin film was deposited as a buffer layer to a thickness of 20nm by plasma-enhanced chemical vapor deposition to
compensate for the high moisture absorption. Then, the ITZO thin film was deposited by a RF magnetron sputtering
method to investigate electrical and optical properties according to RF power. The ITZO thin film deposited at 50W
showed the best electrical properties such as a resistivity of 802x10“Q-cm and a sheet resistance of 50.139/sq.. The
average transmittance of the ITZO thin film in the visible light region(400-800nm) was relatively high as 80% or more
when the RF power was 40 and 50W. Figure of Merits (Opc and FOM) showed the largest values of 23.90x10 Q1 and
5883 Q'em™, respectively, in the ITZO thin film deposited at 50W.
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Table 1. Comparison of types and characteristics of
plastic substrates

ZEtAE T Eel SR S4 v

PET PEN PES

Coefficient of

Thermal Expansion 20-25 | 18-20 5!

(ppm/C)

Glass Transmtzn 7 12 993
Temperature (TC)

Optical
Transmittance &9 87 0
(400-700nm) (%)

Moisture

. 0.14 0.14 14
Absorption (%)

¥ 1ol|lA B0 PES+= PETS} PENel HJ&] fg] A
o] 2% (Glass Transition Temperature)7} =0} &4 oF
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Table 2. Deposition conditions for the SiO. buffer
layers

Deposition Conditions Si0» buffer layer

Working Pressure 800 mTorr

Substrate Temperature Room Temperature

RF Power 40W

N/N-O/SiHy Density 20/200/600 sccm

# 3. ITZO &tfel S&t=A

Table 3. Deposition conditions for the ITZO thin films

Deposition Conditions ITZO thin film

Base Pressure ~5x10° Torr

Working Pressure 3mTorr

Substrate Temperature

RF Power

Room Temperature

30, 40, 50, 60W
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Fig. 1 XRD patterns of ITZO thin films with various
RF powers
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Fig. 2 (a) Optical transmission spectra and (b) average
transmittance (400-800 nm) of the ITZO thin fims with
various RF powers
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Fig. 3 Resistivity and sheet resistance of the ITZO thin
films with RF powers
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