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Abstract

IGZO/Ag bi-layered films were deposited on glass substrate at room temperature with radio fre-

quency and direct current magnetron sputtering, respectively to consider the effect of Ag buffer layer on the elec-
trical, optical and structural properties. For all deposition, while the thickness of Ag buffer layer was varied as 10,
15, and 20 nm, The thickness of IGZO films were kept at 100 nm, In a comparison of figure of merit, IGZO films
with 15 nm thick Ag buffer layer show the higher figure of merit (1.1 x 102 Q") than that of the IGZO single layer

films (3.7 x 107* Q"

). From the observed results, it is supposed that the IGZO 100 nm/Ag 15 nm bi-layered films

may be an alternative candidate for transparent electrode in a transparent thin film transistor device.
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Table 1. The deposition conditions of IGZO/Ag thin films

Parameters Conditions
Thickness (nm) IGZ0, 100 |Ag10, 15,20
Base pressure (Torr) 5.0x107°
Deposition pressure (Torr 1.0x 107

Power density (W/cm?) RE5 | DC3

Ar gas flow rate (sccm) 10
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S AR ST 1GZ0 vk A=
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Fig. 1. XRD pattern of IGZO and IGZO/Ag films with

different thickness. (a) IGZO 100 nm, (b) IGZO 100 nm/

Ag 10nm, (¢) IGZO 100 nm/Ag 15 nm, (d) IGZO 100
nm/Ag 20 nm.
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Fig. 2. Surface morphology (scan area; 2 x 2 um?) and RMS roughness of IGZO and IGZO/Ag films with different
thickness. (a) IGZO 100 nm, RMS; 1.39 nm, (b) IGZO 100 nm/Ag 10 nm, RMS; 1.40 nm, (c) IGZO 100 nm/Ag 15 nm,
RMS; 1.34 nm, (d) IGZO 100 nm/Ag 20 nm, RMS; 1.27 nm.
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Fig. 3. FE-SEM images of the surface morphology of IGZO and IGZO/Ag thin films. (a) IGZO 100 nm, (b) IGZO
100 nm/Ag 10 nm, ¢) IGZO 100 nm/Ag 15 nm, (d) IGZO 100 nm/ Ag 20 nm.
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Fig. 4. Optical transmittance of IGZO and IGZO/Ag
films with different thickness in a wavelength of 300-
900 nm. (a) IGZO 100 nm, (b) IGZO 100 nm/Ag 10 nm,
(c) IGZO 100 nm/Ag 15 nm, (d) IGZO 100 nm/Ag 20 nm.
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Fig. 5. Optical Reflectance of IGZO and IGZO/Ag films
with different thickness in a wavelength of 300-900 nm.
(a) IGZO 100 nm, (b) IGZO 100 nm/Ag 10 nm, (c) IGZO
100 nm/Ag 15 nm, (d) IGZO 100 nm/ Ag 20 nm.

Table 2. Variation of electrical properties of IGZO/Ag bi-layered films as a function of film thickness

Film thickness (nm) Carrier concentration (/cm®) Mobility (cm?/Vs) Resistivity (Q - cm)
IGZO 100 1.6 x 10° 35 1.0 x 102
IGZO0 100/Ag 10 3.9x10% 3.0 53 x10*
IGZO 100/Ag 15 9.8 x 10% 43 15x10*
IGZO 100/Ag 20 1.9 x 10* 5.9 5.5 x 107

Table 3. Figure of Merit of IGZO/Ag bi-layered films as a function of film thickness

Film thickness (nm) Sheet resistance (Q/ (1) Optical Transmittance (%) FOM Q™)
IGZO 100 1000 84.9 3.7x10™
IGZO 100/Ag 10 48 79.8 22x107
IGZO 100/Ag 15 12 81.7 1.1x107
IGZO 100/Ag 20 5 71.2 6.7x107°
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