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Effect of Substrate Temperature and Hydrogen Ambient Gases on the
Structural and Electrical Characteristics of IGZO Thin Films

Jang Ho Bae' and Kyu Mann Lee’’

" Future Convergence Engineering Major, Dept. of Energy, Materials and Chemical Engineering,
Korea University of Technology and Education

ABSTRACT

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 3000C with various Hz flow rate. Experiments were carried out while

varying the hydrogen gas flow rate from Osccm to 1.0sccm in order to see how the hydrogen gas affects the IGZO

thin films. IGZO thin films deposited at room temperature and 300°C showed amorphous. The lowest resistivity

value was 0.379x10° Qcm when the IGZO film was deposited at 300°C and set up at 1.0sccm. As the oxygen

vacancy rate increased, the resistivity intended to decrease. In conclusion, Oxygen vacancy affects the IGZO thin

film’s electrical characteristic.
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Table 1. Sputtering conditions of IGZO films

Deposition parameters Conditions
Iny 03 /Gaz 03 / ZnO
Target (90/5/5 Wt.%)
Substrate Glass (corning 7059)
Initial pressure(torr) 5.0x10°
Working pressure (torr) 3.0x103
Film thickness(nm) 200
Substrate o o
femperature(°C) RT(25°C) ~ 400°C
RF power(W) 70
Deposition time(min) 40

Gas ambient(sccm) Ar:40, Hz flow rate: 0.1-1.0
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Fig. 1. FE-SEM image of IGZO thin film deposited at room
temperature with Hz flow rate from 0 to 1 sccm.

(a) 300°C, H2 Osccm (b) 300°C, Hz Isccm

Fig. 2. FE-SEM image of IGZO thin film deposited at
300°C with Hz flow rate from 0 to 1 sccm.
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Fig. 3. AFM image of IGZO thin film deposited at room ®
temperature with H: flow rate from 0 to 1 sccm. )
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Fig. 5. X-ray diffraction pattern of IGZO thin films depo-
sited at (a) various temperature, (b) RT and (c) 300°C
with Hz flow rate from 0 to 1 sccm.
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Fig. 6. (a) Resistivity, (b) mobility and (c) carrier concen-
tration of IGZO thin films deposited at different
temperature with H, flow rate from 0 to 1 sccm.
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Fig. 7. XPS spectra of IGZO thin films deposited at dif-
ferent temperature with Ho flow rate from 0 to
Iscem.
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