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Influence of TiO, Buffer Layer on the Electrical and Optical Properties
of IGZOITiO, Bi-layered Films
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Abstract

IGZO single layer and IGZO/TiO, bi-layered films were deposited on glass substrate at room temper-

ature with radio frequency magnetron sputtering to investigate the effect of TiO, buffer layer on the electrical and
optical properties of the films. For all deposition, the thickness of IGZO and TiO, Buffer layer was kept at 100 and
5 nm, respectively. In a comparison of figure of merit, IGZO films with a 5-nm-thick TiO, buffer layer show the
higher figure of merit (8.40 x 10° Q") than that of the IGZO single layer films (6.23 x 10° Q™) due to the
enhanced optical transmittance and the decreased sheet resistance of the films. The observed results mean that
a 5 nm thick TiO, buffer layer in the IGZO/TiIO, films results in better electrical and optical performance than con-

ventional IGZO single layer films.
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Table 1. Deposition conditions of IGZO film and TiO,
buffer layer

Parameters Conditions

Target (Thickness) IGZO, 100 nm, TiO, 5 nm
Base Pressure [Torr] 6.0x 107
Deposition Pressure [Torr] 1.0x 107

Ar gas flow rate [sccm] 10

RF power density [W/cm?] 25
Deposition rate (nm/Min.) 1GZ0, 3.4, TiO, 1.1
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Fig. 1. XRD pattern of IGZO single layer and IGZO/
TiO, 5 nm bi-layered films.
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Fig. 2. Surface morphology and RMS roughness of the
fims. (a) IGZO film, RMS roughness; 1.5 nm, (b) IGZO/
TiO, 5 nm film, RMS roughness; 1.3 nm.
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Fig. 3. Optical transmittance of IGZO single layer (a)
and IGZO/TiO, 5 nm bi-layered films (b) in a wavelength

of 300-800 nm.
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Table 2. Variation of electrical properties of IGZO single layer and IGZO/TiO, 5nm bi-layered films (Error of

Film Carrier density (x10¥cm™) Mobility (cm? V1 S Resistivity (x107% Qcm)
1GZ0O 4.98 4.1 3.05
IGZO/Ti0, 5.35 4.5 2.58
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Table 3. Figure of merit of IGZO single layer, IGZO/TiO, 5 nm and GZO/Ni 5 nm bi-layered films

M

&7 - 7o)

Film Sheet resistance Optical Figureig)f rgerit Reference
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IGZO 3050 84.7 6.23 This study
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GZO/Ni 73 65.2 18.0 6
1GZO 2400 84.8 8.01 7
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Fig. 4. Optical band gap of IGZO single layer and IGZO/
TiO, 5 nm bi-layered films.
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