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Abstract: In this study, the structural, electrical, and optical properties of AZO films of various thicknesses are compared. The
AZO films were deposited on a glass substrate by FTS (Facing-Target-Sputtering) This research was conducted to find the
optimal thickness for Transparent Conductive Oxide (TCO). AZO has suitable properties for TCO such as low resistivity, and
high transmittance. Thin films of all thicknesses showed a transmittance of over 80% in the visible light region and electrical
properties improved as thickness increased. It was confirmed that the film of 300 nm thick had the best performance due to its
low resistivity, and uniform surface. This research is expected to help find optimal conditions in various fields where TCO is

used, such as solar cells, displays, and sensors in the future.
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Table 1. Details for sputtering conditions.

Parameters Conditions
Layer AZO
Targets AZO (4N, 99.99%)
Substrate Soda-lime glass
Base pressure 133 mPa
Working pressure 133 mPa
Gas flow rates Ar, 10 sccm
Input power (RF) 100 W

Deposition time 4m 12s 8m20s 12m30s16m40s 25m
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Fig. 1. (a) XRD patterns of AZO thin films and (b) crystallite size.
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Fig. 2. SEM images of AZO thin films deposited with various

thickness.
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Fig. 3. Electrical properties of the AZO films with various thickness:
(a) carrier concentration, (b) resistivity, and (c) mobility.
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Fig. 4. Optical properties of the AZO films with various thickness:
(a) transmittance and (b) Tauc plot of AZO films.
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