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ABSTRACT

Zinc oxide tetrapod networks or interlinked ZnO tetrapod networks (ITN-ZnO)
were prepared via a microwave-assisted thermal oxidation technique for UV sensor and
gas sensor application. The morphology of ITN-ZnO was observed using field emission
scanning electron microscopy (FE-SEM) and high-resolution transmission electron
microscopy (HR-TEM). X-ray diffractuion (XRD) analysis was carried out to comfirm
the wurtzite hexagonal structure of the ITN-ZnO. It was found that the legs of ITN-ZnO
grow along [0001] direction with the diameter ranging from 30 to 500 nm, and the
length of about 5um. The HR-TEM observation revealed the leg-to-leg linking by

atomic binding at (0110) plane. UV sensors and gas sensor were fabricated by

screening the ITN-ZnO tetrapods onto a gold interdigital eletrode-coated alumina
substrate with an area of about 0.25 cm?. The sensing property was measured under UV
irradiation intensity from at 1-5 mW cm and 1 V bias. UV photoresponse currents and
on/off current ratio of ITN-ZnO sensors were 57 pA and 17300 pA, respectively. It
could be seen that the UV sensing response of sensors based on ITN-ZnO was superior
than those of ZnO tetrapod (T-ZnO) and powder ZnO (P-ZnO). These results suggest
that ITN-ZnO is applicable for UV sensor. Moreover, this ITN-ZnO also exhibits

unexpectedly properties of electrical and gas sensing properties when compared to other



ZnO morphologies. UV sensor and room temperature gas sensor with improved
performance were demonstrated as an example. Therefore, the ITN-ZnO is one of the

interesting ZnO morphologies that can lead to many new applications due to its novel
properties



