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Abstract

ZnO single layer films (100 nm thick) and Au intermediated ZnO films (ZnO/Au/ZnO; ZAZ) were
deposited on the glass substrate by RF and DC magnetron sputtering at room temperature and then the
influence of the Au interlayer on the electrical and optical properties of the films were investigated. ZnO
thin films show the visible transmittance of 90.3 % and sheet resistance of 63.2X10° Q/[]. In ZAZ films,
as Au interlayer thickness increased from 6 to 10 nm, the sheet resistance decreased from 58.3X10° to 48.6
G/, and the visible transmittance decreased from 84.2 to 73.9 %. From the observed results, it can be
concluded that the intermediate Au thin film enhances the opto-electrical performance of ZnO films without
intentional substrate heating.
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Table 1. Experimental condition of ZnO and ZnO/
Au/ZnO tri-layer deposition.

Base pressure (Torr) 7.0 x 107
Deposition pressure (Torr) 1.0 x 107
ZnO | RF Power (W/cm?) 2.5
Au | DC Power (W/cm?) 2.0

Ar gas flow rate (sccm) Zn0O : 20 Au : 10

Thickness (nm)
ZnO single layer 100
ZnO/Au/ZnO tri-layer | 50/6/50, 50/8/50, 50/10/50,

Deposition rate (nm/min)

ZnO/Au 3.0 /7.0
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Fig. 1. XRD pattern of the ZnO/Au/Zn0 films. (a) ZnO
100 nm, (b) ZnO 50 nm/Au 6 nm/ZnO 50 nm, (c)
ZnO 50 nm/Au 8 nm/ZnO 50 nm, (d) ZnO 50 nm/Au
10 nm/ZnO 50 nm.
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Fig. 2. Surface morohology and RMS roughness of the
Zn0O and ZnO/Au/Zn0 films. (@) ZnO 100 nm; 1.5 nm,
(b) ZnO 50 nm/Au 6 nm/ZnO 50 nm; 1.8 nm, (c) ZnO
50 nm/Au 8 nm/ZnO 50 nm; 1.3 nm, (d) ZnO 5 0 nm/Au
10 nm/ZnO 50 nm; 1.7 nm.

Table 2. Grain size of ZnO single layer and ZnO/
Au/Zn0 tri-layer films.

Thickness Orientation 2 Theta | FWHM | Grain size
(nm) (Deg.) | (Deg.) (nm)
ZnO 100 | ZnO (002) | 33.80 0.71 11.6
50/6/50 33.96 0.73 11.4
50/8/50 | ZnO (002) | 34.16 0.72 11.5
50/10/50 34.16 0.72 11.5
50/6/50 - - -
50/8/50 Au (111) | 38.18 1.72 4.8
50/10/50 38.24 1.69 5.0
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Fig. 3. Optical transmittacne of the ZnO and ZnO/
Au/ZnO films. (@) ZnO 100 nm, (a) ZnO 50 nm/Au 6
nm/ZnO 50 nm, (b) ZnO 50 nm/Au 8 nm/ZnO 50 nm,
() ZnO 5 0 nm/Au 10 nm/ZnO 50 nm.

Table 3. Figure of merit (FOM) of ZnO single layer
and ZnO/Au/Zn0 (ZAZ) tri-layer films.

. Sheet Trans- FOM
Thickness resistance mittance [ Q'l]
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ZnO| 100 63.2x10% 90.3 5.7x10™M
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50/10/50 48.6 73.9 1.0x10°
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Fig. 4. Optical band gap of the ZnO and ZnO/Au/Zn0O
films. (@ ZnO 100 nm; 3.31 eV, (b) ZnO 50 nm/Au
6 nm/ZnO 50 nm; 3.66 eV, (¢) ZnO 50 nm/Au 8
nm/ZnO 50 nm; 4.03 eV, (d) ZnO 50 nm/Au 10
nm/ZnO 50 nm; 4.05 eV.
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