A T ~EE 0] 7] &8H8] A Alled A|12(20179 39)
Journal of the Semiconductor & Display Technology, Vol. 16, No. 1. March 2017.

FTSZEX|E o|2¢t Cist 3™ ZZ10i|A]
Mzt 1TO dhato] £ 24
aam’- 2z gz3s”

Tgsta Azl st TR d Ay ol

Characteristics of ITO thin Films Grown under Various Process
Condition by Using Facing Target Sputtering (FTS) System
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ABSTRACT

ITO thin films were grown on the glass substrate under various oxygen gas flow and substrate temperature by using

FTS (Facing Target Sputtering) system. To investigate properties of as-prepared films for transparent electrical

devices, we employed four-point probe, UV-VIS spectrometer, X-ray diffractometer (XRD), scanning electron

microscopy (SEM), Hall Effect measurement system and Atomic Force Microscope (AFM). As a results, all of

prepared samples has high transmittance of over 80 % in the visible range (300-800 nm). Their resistivity increased

as a function of oxygen gas flow and substrate temperature due to their crystal structure and oxygen defect in the

films. As-prepared films have a resistivity of under 10 (Q-cm).
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Fig. 1. Schematic diagram of Facing Targets Sputtering
(FTS) system [5-6] and discharge plasma photo
image.
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Table 1. Sputtering conditions

Parameter Conditions

Targets ITO targets (In,O5 : SnO, =90 : 10 wt%)
Substrate Soda-lime glass (25%75 mm)

Drr/Drs 100 mm / 100 mm

Bass pressure 2.6x10° Torr

Working pressure 1 mTorr

Film Thickness 100 nm

Input power 100 W

Gas ratio Ar: 10 sccm, O, : 0-0.3 sccm

Sub. Temperature 100-500°C
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Fig. 2. Resistivity, mobility, and carrier concentration of as-
prepared ITO films.
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Fig. 3. Transmittance and energy bandgap (insert images) of
ITO films prepared as a function of substrate
temperature and oxygen gas flow; (a) 100C, (b)
200°C, and (c) 500°C.
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Fig. 4. FE-SEM images of as-prepared ITO films as a
function of substrate temperature and oxygen gas
flow.
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