HrEA T 2E 0] 71485 A A 154 Al15(20169 3Y)
Journal of the Semiconductor & Display Technology, Vol. 15, No. 1. March 2016.

M

71H2=0] IHE IGZO0 =ate| =X A MI|H §4

o|2lst - ofHak

e R L NP b

Structural and Electrical Characteristics of IGZO thin Films deposited
at Different Substrate Temperature

Mingyu Lee and Kyu Mann Lee’

"Dept. of Materials Engineering, Korea University of Technology and Education

ABSTRACT

In this study, we have investigated the effect of the substrate temperature on the characteristics of IGZO thin films for
the TCO(transparent conducting oxide). For this purpose, IGZO thin films were deposited by RF magnetron sputtering
at various substrate temperature (room temperature ~400°C). IGZO thin films deposited at room temperature show
amorphous structure, whereas IGZO thin films deposited at 250°C or more show crystalline structure having an (222)
preferential orientation. The electrical resistivity of IGZO film increased with increasing temperature. The change of
electrical resistivity with increasing temperature was mainly interpreted in terms of the charge carrier concentration rather
than the charge carrier mobility. The electrical resistivity of the amorphous-IGZO films deposited at R.T. was lower than
that of the crystalline-IGZO thin films deposited at 300°C. The transmittance of the IGZO films deposited at 300°C was
decreased deposited with hydrogen gas.
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Table 1. Sputtering conditions of IGZO thin films

Deposition parameters

Conditions

Target In,03/Ga,05/Zn0O (90/5/5 wt.%)
Substrate Glass (corning 7059)

Initial pressure (torr) 5.0 x 107

Working pressure (torr) 3.0x 107
Film thickness (nm) 200

Substrate temperature (°C) Room temp., 50, 100, 150, 200, 250, 300, 350, 400

RF power (W) 100
Gas ambient (sccm) Ar:40
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Fig. 1. XRD patterns of IGZO thin films deposited at
various temperature.
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Fig. 2. Field effect scanning electron microscope images
of IGZO thin films deposited at various tem-
perature.
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Fig. 3. AFM morphologies of the IGZO films with
various temperature.
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Fig. 4. Resistivity (p), carrier concentration (¥), and
carrier mobility (p) of IGZO thin films with
various temperature.
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Fig. 5. Optical transmittance spectra of IGZO thin films
with various temperature.
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