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Abstract

ZTO (Zn,Sn0Qy,) is a composite made of SnO, and ZnO. ZTO has been reported to have
high electron mobility, high electrical conductivity and low visible absorption. ZTO materials
used in this study are nanowires with a diameter in the range between 20 and 120 nm and a
length of several micrometers. Standard electron-beam lithography and thermal coater were
used to fabricate ZTO-nanowire field-effect transistor (FET) devices. The as-made devices
were post-annealed to improve their performances. We studied electron transport and
field-dependent properties of ZTO nanowires in the temperature range from 300K to 80K.
Electron transport measurements reveal the semiconducting behavior of all the ZTO
nanowires. The model of three-dimension variable-range hopping can suitably describe the
transport data. In addition, the high-resistivity nanowires unveil a phase transition in electron
transport in the temperature range of 200 - 240 K. The mobility measurements of ZTO
nanowires in the temperature range of 80 - 300 K were also carried out using FET devices. It
is confirmed that the high-resistivity nanowires have a maximum mobility in the same
transitional temperature range (200 - 240 K). We argued that the phase transition comes from
the change of electron’s scattering mechanism as well as the localization length according to

our measurements of electron transport and field-effect transistors of ZTO nanowires.
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