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Abstract: We investigated the effect of etching time on the surface roughness, and electrical and optical
properties of ZnO and 2 wt% Al-doped ZnO (AZO) films. The ZnO and AZO films were deposited on
glass substrates by RF magnetron sputtering technique. The etching experiment was carried out using a

solution of 5% HCI at room temperature. The surface roughness was characterized by Atomic Force

Microscopy. The electrical property was measured by Hall measurement system and 4-point probe. The

optical property was characterized by UV-vis spectroscopy. After the wet chemical etching, the surface

textures were obtained on the surface of the ZnO and AZO films. With the increase of etching time, the

surface roughness (RMS) of the films increased and the transmittance of the films was observed to

decrease. For the AZO film, a low resistivity of 1.0x10° Q - cm was achieved even after the etching.
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Table 1. Experimental conditions of ZnO & AZO thin films.

Parameter Pure ZnO Al doped ZnO
Target ZnO AZ0 2 wt%
Substrate Glass Glass
Temperature (C) 100C 100C
Primary 7 -7
7 x 107" Torr 7 x 107" Torr
pressure(torr)
Sputtering
50 mTorr 10 mTorr
pressure(torr)
RF-power 150 W 100 W
Deposition time 20~50 min 25 min
Pre sputtering 5 min 5 min
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Fig. 1. Surface morphological properties of ZnO films on
glass substrates with varying etching time: (a) AFM

image, (b) RMS.



196 J. KIEEME, Vol. 26, No. 3, pp. 194-197, March 2013: M.-S. Kim et al.

<I5s>

<10s>

60 - (b u
_() ./
50 | /
40 - -
@ L
= 30
& L
20
10
! |
0 1 1 1 1
as dep 5 10 15

Etching time (sec)

Fig. 2. Surface morphological properties of ZnO films on
glass substrates with varying etching time: (a) AFM

image, (b) RMS.
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Fig. 3. Electrical properties of thin films on glass
substrates with varying etching time: (a) ZnO, (b) AZO.
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Fig. 4. Optical properties of thin films on glass

substrates with etching time: (a) ZnO, (b) AZO.
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