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Abstract: Indium Zinc Tin Oxide (IZTO) thin films were developed as an alternative to Indium Tin
Oxide (ITO) thin films. ITO material which has been acknowledged with its low resistivity and optical
transparency of 85-90% has been used as major transparent conducting oxide (TCQO) materials. However,
due to the limited source, high price, and instability problems at high temperature of indium, many

researches has been focused on indium-saving TCO materials. Mason Group of Northwestern University
was reported to expand the solubility limit up to 40% by co-doping with 1:1 ratio of Zn"” and Sn™ ions.
In this study, the properties of IZTO thin films corresponding to Zn/Sn different ratio were investigated.

In addition, the effect of substrate temperature variable to the structural, optical and electrical properties

of IZTO thin films was investigated.
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Table 1. Deposition condition of 1ZTO thin film.

Parameters Conditions
Substrate Glass (Corning E2000)
Base pressure 2 % 107 Torr
Working pressure 5 mTorr
RF power 125 W
Pre-sputtering time 10 min
Deposition time 25 min
Sub. temperatures RT to 400C

AHdE 7HA 32 Qo

Rotary pump®} TMP (turbo molecular pump)&
AbgE] ~10° TorrhA %7) AFE HEALSH,
r #9714 EFetznkE A F ddEA F
#sl7] flete 719 ECE ¥ 2 65 pme® 3A
A71Y FFstd o A 713 ke Al 10 em
2 fAsH e, f2 71¢e A7]= 15 mm x 15
mm Z7|E AHEst FFESAY F& Al ¢4EHe 5
mTorr, RF 391+ 126 W, 53 A|7HS 25802 1
st on T3 Al A2oA 400C7HA 7|RSE ¥
3ol wE [ZTO025 Zn-rich 49t} 1ZTO25 Sn-rich
utepo] A AZ|H, zElm FEH A o
gkt [11].
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Fig. 1. XRD patterns of (a) Zn-rich, (b) Sn-rich and
(clcompare to Zn-rich and Sn-rich [ZTO25 thin films
deposited at different substrate temperature from room

temperature to 400°C.
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Fig. 2. Optical transmittance spectra of (a) Zn-rich and
(b) Sn-rich 1ZTO25 thin films at different substrate

temperature from room temperature to 4007T.
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Fig. 3. Square of absorption coefficient as function of (a)
Zn-rich and (b) Sn-rich [ZT025 thin films photon energy

at different substrate temperature,
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Fig. 4.
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Fig. 5. Resistivity, carrier concentration and mobility of
{a) Zn-rich and (b) Sn-rich IZTO25 thin film as a
function of substrate temperature.
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