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KORNWIPHA MAKBUN : SYNTHESIS AND CHARACTERIZATION OF LANTHANUM-
DOPED HAFNIUM OXIDE THIN FILMS BY SOL-GEL PEOCESS. THESIS ADVISOR:
ASSOC. PROF. SUKANDA JIANSIRISOMBOON, Ph.D., 114 PP.
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Currently, ferroelectric materials are widely used in electronic devices such as
sensor actuator and memory. Hafnium oxide has become an attractive candidate
because it is a simple binary oxide (fluorite structure), but exhibits ferroelectric
properties when doped with some elements, such as silicon aluminum zirconium and
lanthanum. Most importantly, it is environmentally friendly. Therefore, this research
focuses on the preparation of lanthanum-doped hafnium oxide thin films. Prepare the
lanthanum (xLa:HfO,) doped hafnium oxide thin films with x equals 0.0, 0.2, 0.4, 0.5,
0.6, and 0.8 by sol-gel methods. The gels were coated onto silicon wafers by a reactive
spin coating and annealed to produce thin films at 600 °C for 3 hours in air to form
thin films. Study of physical characteristics, phase formation, microstructure and
ferroelectric properties of hafnium oxide thin films. In the study, titanium/platinum
was used as the electrode, prepared by DC magnetron sputtering method. The results
showed that the lanthanum-doped hafnium oxide thin films prepared by the sol-gel
technique were successful. XRD patterns showed that phase changes from monoclinic
to orthorhombic occurred when the amount of La was increased. However, SEM results
showed that lanthanum dopants had no significant effect on the microstructure of
hafnium oxide thin films. Morphology results showed that dense films were found in
all samples that appeared as small particles, uniformly distributed particles were
observed on the film surface and the effect of lanthanum dopants on ferroelectric
properties of hafnium oxide thin films from electrical testing. It was found that the
increased amount of lanthanum doped resulted in an increase in the polarization value
of the thin films. Lanthanum doping causes the hafnium oxide phase structure to

change from monoclinic to orthorhombic. The study revealed that the orthorhombic



structure is an important factor in allowing hafnium oxide thin films to exhibit

ferroelectric properties.
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