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1. (a) schematic cross-sectional diagram of L.CD

TV, (b) display performance of LCD TV mounted with

ZnO-based common electrodes.
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2. (a) Cross-sectional TEM image of Ga-doped
ZnO films on glass substrates, (b) Lateral-grain-
size-effect model: R, grain boundary (GB) resistance
coefTicient
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4. T,vs. crystal structure of polycrystalline GZO
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[% 5. (a) Hall effect measurements and (b) optical
measurements
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[ 6. Hops My and carrier concentration 1 as functions

of thickness for polycrystalline GZO
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[¥] 8. The upper (lower) figure is a schematic
microstructure of the neighborhood in the vicinity
of a grain boundary with atomic-level discontinuity
(continuity)
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Abstract: We investigated factors that limit carrier transport of highly transparent conductive n-type Ga-doped ZnO
(GZ0) polycrystalline films. Substitution of ITO by ZnO materials will give a resolution to the critical resource issues.
Structural analysis showed that grain size (L) of the GZO films strongly depends on both substrate temperature and their
thicknesses (7). On the basis of the analysis of data obtained by Hall effect measurements at room temperature, we found
¢ dependence of the electrical resistivity (p) of the GZO films as well as those of polycrystalline metal films such as
copper and aluminum films. Hall mobility (x) determines the behavior of p. The dominant role of grain boundary
scattering in carrier transport in the films was demonstrated by varying ¢ and L. With increasing /, the L increases and
the alignment of the ¢-axis between the columnar grains is improved. A comparison of gy and optical mobility showed
that for GZO films, carrier transport is mainly limited by grain boundary scattering. By comparing an L-effect theory
with experimental data, we found that the grain boundary resistance coefficient deceases with increasing L. Based on
the above findings, we propose materials design to achieve ultimate functional materials with sustainable function.






