Regular Paper

J. Korean Inst. Electr. Electron. Mater. Eng.

Vol. 28, No. 3, pp. 185-190 March 2015

DOI: http://dx.doi.org/10.4313/JKEM.2015.28.3.185
ISSN 1226-7945 (Print), 2288-3258 (Online)

185

IGZ0, Zn0, AZO OMO +1ZX02| AgSH 20l WE
Sl Y X] WHE O] HiY}

0159, A, ojaE>?

Change in the Energy Band Gap and Transmittance IGZO, ZnO, AZO OMO
Structure According to Ag Thickness

Seung-Min Lee', Hong-Bae Kim’, and Sang-Yeol Lee™

' Electronics Engineering, Cheongju University, Cheongju 363-764, Korea

? Semiconductor Engineering, Cheongju University, Cheongju 363-764, Korea

(Received September 15, 2014; Revised January 30, 2015; Accepted February 24, 2015)

Abstract: In this study, we fabricated the indium gallium zinc oxide (IGZO), zinc oxide (ZnO), aluminum zinc

oxide (AZO). oxide and

silver are deposited by magnetron sputtering and thermal evaporator,

respectively

transparency and energy bandgap were changed by the thickness of silver layer. To fabricate metal oxide metal

(OMO) structure, IGZO sputtered on a corning 1,737 glass substrate was used as bottom oxide material and then
silver was evaporated on the IGZO layer, finally IGZO was sputtered on the silver layer we get the final OMO
structure. The radio-frequency power of the target was fixed at 30 W. The chamber pressure was set to 6.0x107
Torr, and the gas ratio of Ar was fixed at 25 sccm. The silver thickness are varied from 3 to 15 nm. The OMO
thin films was analyzed using XRD. XRD shows broad peak which clearly indicates amorphous phase. ZnO, AZO,
OMO show the peak [002] direction at 34°. This indicate that ZnO, AZO OMO structure show the crystalline
peak. Average transmittance of visible region was over 75%, while that of infrared region was under 20%. Energy

band gap of OMO layer was increased with increasing thickness of Ag layer. As a result total transmittance was

decreased.
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Table 1. RF magnetron sputtering system (oxide fabrication).

Target 3 inch target 99.999%
Substrate Glass (Coming #1737)
Target-substrate Distance [mm] 55
RF power [W] 30
Ar gas rate [sccm] 25
Base pressure of system [Torr] <30 x 10°
Working pressure [Torr] 6.0 x 107
Time [min] 15

Table 2. Thermal evaporator system (metal layer fabrication).

Target Ag 99.999%
Rotate rate [rpm] 2
Voltage [V] 0.3
Thickness [nm] 5 7,9, 11, 13
Target-substrate Distance 20
[cmn]
Working pressure [Torr] < 6.0 x 10°
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Fig. 1(a). XRD pattern of the IGZO OMO.
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Fig. 1(b). ZnO OMO with different Ag layer thickness.
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Fig. 1(c). XRD pattern of the AZO OMO.
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Fig. 2(b). Transmittance of the ZnO OMO.
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Fig. 2(c). Transmittance of the AZO OMO.
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Fig. 2(d). Transmittance of IGZO, AZO, ZnO (550 nm).
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Fig. 2(e). Transmittance of 1GZO, AZO, ZnO (1,100 nm).
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Fig. 3(b). AFM image of the AZO OMO.
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Fig. 3(c). AFM image of the ZnO OMO.
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Fig. 4(a). Band-gap image of IGZO OMO.

Fig. 4(b). Band-gap image of ZnO OMO.

Fig. 4(c). Band-gap image of AZO OMO.
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