Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 22, No. 7, p. 567, July 2009.

= 2
A

| -

\I

02

SYHI 282 AT ZnOWUM Ga
A

=
ME % dxelo e 5

>
N
=
@)
£z
2
o

0x HN
Hr OF

Characterization of ZnO Thin Films and Ga doped ZnO Thin Films
Post Annealing for Transparent Conducting Oxide Application
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Abstract

Polycrystalline ZnO and Ga doped ZnO (GZO) films are deposited on glass substrate by RF
magnetron sputtering at room temperature. The characteristics of ZnO and GZO films are investigated
with X-ray diffraction measurement, UV-VIS-NIR spectrophotometer (250 ~ 1200 nm) and hall
measurement. The post-growth thermal treatment of these films is carried out in N2 ambient at 500 T
for 30 min and an hour. ZnO and GZO films have different changing behavior of structural and optical
properties by annealing. To use transparent conductive films for solar cell, films should have not only
high transmittance but also good electrical property. Although as deposited GZO films have electrical
properties than ZnO films, GZO films have not good transmittance properties. Consequently, we
succeed that the high transmittance of GZO films is improved by annealing process.
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a8 1. (a) ZnO ¢ (b) GZO d<e] FE-SEM o
n] X (scale bar : 500 nm).

FE-SEM images of (a) ZnO and (b)
GZO films (scale bar : 500 nm).
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Fig. 2. XRD of as deposited and annealed ZnO
and GZO films.
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Table 1. XRD analysis of as deposited and annealed ZnO and GZO films.

Sample 20 (%) FWHM ) Grain size (nm) | Lattice plane spacing (A)
As deposited ZnO 34.58 045 184 2.59
Annealed ZnQO 33.67 0.35 235 2.66
As deposited GZO 34.52 0.52 16.0 2.59
Annealed GZO 33.69 0.38 217 2.66
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Table 2. Electrical properties of ZnO and GZO films deposited on glass substrate with annealing.

Sample Resistivity(2-cm) Carrier mobility(cm®/V-s) Carrier concentration{cm °)
As deposited ZnO 3.76 112 1.4x10"
Amnealed ZnO 7.57%107 21.69 3.8x10%
As deposited GZO 0.14 0.3 1.5%10%
Annealed GZO 264x107° 46.26 5.1x10™
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Fig. 3. Optical transmittance of both as deposited
and annealed (a) ZnO (b) GZO films.
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