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A Study of Electrical and Optical Properties
of AZO/Ni/SnO, Tri-layer Films
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Abstract SnO, single layer films and 2 nm thick Ni thin film intermediated AZO/Ni/SnO, ftrilayer films were
deposited on glass substrate at room temperatures by RF and DC magnetron sputtering and then the optical and
electrical properties of the films were investigated to enhance opto-electrical performance of SnO, single layer
films. As deposited SnO, films show the optical transmittance of 81.8% in the visible wavelength region and a
resistivity of 1.2x1072 Q cm, while AZO/Ni/SnO, films show a lower resistivity of 5.8x10™ Q cm and an optical
transmittance of 77.1% in this study. Since AZO/Ni/SnO, films show the higher figure of merit than that of the
SnO, single layer films, it is supposed that the AZO/Ni/SnO, films can assure high opto-electrical performance for
use as a transparent conducting oxide in various display applications.
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Table 1. Experimental condition of SnO, and AZO/Ni/SnO,, thin film deposition

Base pressure (Torr) 7.5 %1077
Deposition pressure (Torr) 1.0x 107
Sn0,, AZO RF Power (W/cm?) 2.5
Ni DC Power (W/cm?) 2.0
Ar gas flow rate (sccm) AZO : 25 SnO,, Ni : 10
Thickness (nm) Sn0,, AZO/Ni/SnO, 100,50/2/50
Deposition rate (nm/min) AZO/Ni/SnO, 3.0/6.0/44
70
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Fig. 1. XPS depth profile of AZO/Ni/SnO, tri-layer films.
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Table 2. The electrical properties of SnO, and AZO/Ni/SnO, thin films

Carrier density (cm™) Mobility (cm®*V-'s™) Resistivity (Q cm)
Sno, 1.7 x 10% 2.3 1.2x 107
AZO/Ni/SnO, 1.1 x10% 9.7 58x107
5 AZO/Ni/Sn02
<
z
c
£
$nO2 single layer
20 % © % m 7 80

Fig. 2. AFM images and surface RMS roughness of the
films. (a)Glass substrate: 0.5nm, (b) SnO,: 3.0 nm, (c)
AZO/Ni/SnO,: 2.5 nm.
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Fig. 3. XRD diffraction pattern of SnO, and AZO/Ny/
SnO, thin films.
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Table 3. Figure of merit of SnO, and AZO/Ni/SnO, thin films
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Sheet resistance (¢/ [])

Transmittance (%) Figure of merit (Q™)

Sn0, 1,250 81.8 1.07 x 10™
AZO/Ni/SnO, 583 77.1 1.26 x 10™
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Fig. 4. Visible transmittance of SnO, and AZO/Ni/SnO,
thin films.
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