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Structural and Electrical Characteristics of IGZO Thin Films
Deposited at Different Substrate Temperature and Hydrogen Flow Rate

Su Jin Park 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 and hydrogen flow rate 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 room temperature and 300°C with various H, flow rate. In order to
investigate the influences of the hydrogen, the flow rate of hydrogen in argon mixing gas has been changed from
0.1scem to 1.0sccm. IGZO thin films deposited at room temperature show amorphous structure, whereas IGZO thin
films deposited at 300°C show crystalline structure having an (222) preferential orientation. 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 increase of electrical resistivity with increasing substrate temperature was interpreted in terms of the
decrease of the charge carrier mobility. 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 [GZO thin films.

Deposition parameters Conditions
Target InOyGayOy/ZnOO0/5/5 wt%%o)
Substrate Glass (corning 7059)
Initial pressure(torr) 50x10°
Working pressure (torr) 3.0x 107
Film thickness(nm) 200

Substrate temperature( C) Room temp. and 300

RF power(W) 100

Gas ambient(sccm) Ar:40, H, flow rate:0.1-1.0
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Fig. 1. XRD patterns of IGZO thin films deposited
with various H, flow rate at (a) room temperature
(b) 300°C.
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(b) 300°C, H, Osccm

-Cross section
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-Cross section

(f) 300°C, H, 1.0sccm
-Cross section

(e) 300°C, H; 1.0sccm

Fig. 2. Field effect scanning electron microscope images
of IGZO thin films deposited with various H,
flow rate at 300°C.
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(b) 300°C, H, 0.1sccm,
Ra: 1.474 nm

(a) R.T, H, 0.1sccm
Ra: 0.555 nm

(d) 300°C, H, 0.6sccm Ra :
2.010 nm

(¢) R.T., H, 0.6sccm
Ra: 0.460 nm

(e) R.T, H, 1.0sccm (f) 300°C, H, 1.0sccm
Ra:0.002 nm Ra:4.492 nm

Fig. 3. AFM morphologies of the IGZO films with various
H, flow rate at room temperature or 300°C.
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Fig. 5. Optical transmittance spectra of IGZO thin films
with various H, flow rate at (a) room temperature
(b) 300°C.
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