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Influence of Oxygen Flux on Optoelectronic Properties of AZO Films

Deposited by Magnetron Sputtering Method
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Abstract: AZO films are deposited onto the glass substrates by DC magnetron sputtering method. The in-
fluences of oxygen flow on optoelectronic properties and microstructure of AZO are studied . The results
show that oxygen flux can dramatically affect the optoelectronic properties and crystalline status of AZO
films. The films have excellent transmittance but poor electronic conductivity at an oxygen flux higher
than 0.08 x 10 ° m’/s. While the oxygen flux is lower than 0.04 x 10 ™° m’/s, the films deposited ex-
hibit metallic characteristic ( conductive but not transparent). Accordingly, only in a narrow range of ox-
ygen flux AZO films with both high transmittance and low resistivity can be obtained or prepared. The
film prepared at 0.06 x 10 ~°® m’/s oxygen flux has a low resistivity of 2.39 x 10> Q) + ¢cm, and a trans-
mittance of above 90% in the visible range.
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Tab.1 Parameters maintained during

the deposition of AZO thin films

eSS RS/ (m'/s)  RRHEY (m'/s)
1# 0.25x10°° 0.25x10°°
24 0.25x107° 0.17 x107°
3# 0.25x107° 0.08 x107°
4 0.25x107° 0.07 x10~°
54 0.25x10°° 0.06 x10°
o# 0.25x107° 0.05x107°
7# 0.25x107° 0.04 x10°°
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Fig.1 UV-VIS transmitted spectrum of AZO films
under different argon oxygen ratio
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Tab.2 The testresults of different samples

AL H/Q  CPEERR/ % HHEE/Q - em
0.25:0.25 R 86.9 >1x10
0.25:0.17 #BHERE 90.6 >1x10°
0.25:0.08 #HERE 90. 4 >1x10°
0.25:0.07 193.6 89.4 4.27x107°
0.25:0.06 68.4 91.0 2.39%x10°°
0.25:0.05 155.2 89.8 5.09%x10°
0.25:0.04 26.2 1.8 4.11x107°
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Fig.2 Digital photographs of the samples oxygen flows
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Fig.3 XRD spectrum of AZO films under different Ar/O,
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Fig.4 Surface morphology of AZO films under different oxygen flows
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