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Abstract: In this study, we fabricated the indium gallium zinc oxide (1GZO), 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, 1GZO sputtered on a corning 1,737 glass substrate was used as bottom oxide material and then
silver was evaporated on the 1GZO layer, finally 1IGZO 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 6.0x10°
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] < 3.0 x 10°
Working pressure [Torr] 6.0 x 10°
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
[cm]
Working pressure [Torr] < 6.0 x 10°
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Fig. 1(a). XRD pattern of the 1IGZO 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.
a2 1(b), (c)= Z+zt Zn0°} AZO OMO Low-E &
2]9] X-A g]A& mjelo|tt. ZnO°}F AZO OMO Low-E
gejo] A9 347 B3o] (002)%°] ZnO 8)E WAZ
SolF 4+ Yotk o 2¥E ZnOSh AZO Were 47
e 02D 98T L 4 9
24 2(a)~(c)= metal layer 4 ®&to] o 7}
2% Low-E 9o ¥eA sS4 e
Low-E §ejo] @ets S4e shlgd o 249
d dode] Wg oRE RaArln Aupg ool
= SRARAZIA "o A gYo] Fiba2 metal
layer 77} Z7tato] meb =abest Wolxk Ag
= Helth
A =2y 0 (1)
, = 2TcC
P ne’

n- ARt & [m°]

e- Mrte] AMat = 1.6x10 7[C]

m- AR AgF = 9.1x 10 * [Ky]

go- X129 974G = 8.854 <10 2[F/m]
c- F&AE = 2.998 X 10%[m/s]

100

Trancemittance [%)]

400 600 800 1000 1200
W avelength [nm]

Fig. 2(a). Transmittance of the 1IGZO 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 1GZO, 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.

2.0x10%

1.5x107

1.0x10%

(ahv)? e V/m]*

5.0x10"F

0.0}

40 45 50
Optical energy bandgap

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

30x10°F e 15nm

13nm
e 25x10%F —y—11mm
g 9nm
I 2.0x10°F —<«—7nm
o " 5nm
o 15x10%h
RS
= 12
= 10x10%f
)
5.0x10" |
T
30 35 40 45 50

Optical energy bandgap

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