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ABSTRACT

Aluminium-doped ZnO nanostructures with 1% Al by mole were synthesized by RF
magnetron sputtering. The growth conditions such as power, argon pressure and time were
optimized in order to obtain the nanostructures. From FE-SEM results, ZnO:Al nanostructures on
the front side of copper substrate exhibited a pine-like structure with diameter ranging from 30-
100 nm but ZnO:Al nanostructures on the back side of copper substrate exhibited a wire-like
structure with diameter ranging from 10-100 nm. From the TEM analysis, it suggested that
ZnO:Al nanostructures were a sigle crystalline hexagonal structure grew along [1120] direction
on (0001) plane and along [0001] direction on (1120) plane. The resistivity of ZnO:Al
nanostructure is 1.69x1072 Q-cm at 300 K which is lower than that of undoped ZnO thin film.
From Hall measurement, ZnO:Al exhibited an n-type semiconductor with the carrier
concentration of about 1.23x10%° ¢m™ and Hall mobility of 3 cm? /¥ -s at room temperature.
The behavior of temperature dependence on carrier concentration and Hall mobility of ZnO:Al
nanostructure could be explained by ionization energy of donor inipurities and lattice scattering,
respectively. The obtained electrical information would be useful for further ap\plications of

ZnO:Al nanostructure.





