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ABSTRACT

Zinc Oxide doped Titanium (ZnO-TiO) and Zinc Oxide doped Titanium
Dioxide (ZnO-TiOy) sputtering targets were prepared by solid state reaction from
Zn0O, TiO and TiO2 powder precursors. The powder precursors were mixed in the
ratios ZnO (96.67%); TiO (3.33%) and ZnO (96.67%); TiO, (3.33%) for each of 30 g,
and mashed for 1 hr. A both powder precursors were pressed by the hydraulic

pressing at 250 kg. cm™?

obtained the pellet within a diameter of 60 mm and
thickness of 3 mm. After that, both pellets were sintered at 700°C for 5 hr, to be
found the ZnO-TiO and ZnO-TiO, sputtering targets. The crystal structure, physical
properties and density of a both targets were investigated by X-ray diffraction
technique, micro Vickers hardness tester, and density kit method, respectively.
These results showed that crystal structure was consistent with standards reference
phase of (ZnO PDF#00-036-1451), (TiO PDF#00-002-1196) and (TiO, PDF#00-001-
0562) phases. Physical properties and density of ZnO - TiO target went 1.981 GPa
and 4.172 g cm™, respectively, and ZnO-TiO; target went 1.909 GPa and 3.518 g
cm’, respectively.

Ti-Zn-O thin films were prepared by DC magnetic sputtering method
from ZnO-TiO and ZnO-TiO; sputtering target onto the glass slide substrate for 5
minutes and then compared the optical and thermoelectric properties of thin films.
All thin film deposited were investigated of the crystal structure by X-ray diffraction
technique correspond with of ZnO phase (PDF # 00-036-1451) at a single peak of
(002). These results indicated that the titanium atoms are consisted completely in
the structure of ZnO. The crystal size of all samples was around 64-66 nm while
the thickness of thin film observed from the scanning electron microscope is about
100 nm.

The optical properties of both thin films were investigated by UV-visible
technique in the range of 300 - 1100 nm. The results showed that the transmittance
efficiency of are similar, and the optical band gap energy analyzed with Tauc plot

obtained around 3.30 - 3.35 eV. The thermoelectric properties of both thin films



were measured by the ZEM-3 method within the temperature range 150 - 300 °C.
The results showed that the thin films are n-type thermoelectric, Seebeck
coefficient, electrical resistivity and the power factor of the thin film were increased
with temperature increacing. The thin film prepared from the ZnO-TiO; target has
the maximum power factor of 36.09 uW m™* K2 and the thin film prepared from
the ZnO-TiO target has a power factor of 26.79 pW m™ K2 at 300 °C.
Thermoelectric thin film module in consists of 3 pairs (p-n) materials
were fabricated by using p-type material from CaCuO- thin film and n-type material
from the thin film as prepared of ZnO-TiO, target, and then correspond them
together with Ag at electrodes. thin film to at the temperature difference of 57°C.
It was found that the open circuit voltage and maximum power were 4.75 mV and

0.074 nW, respectively.
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