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TACHGISS JAMPREECHA : STRUCTURAL, ELECTRICAL AND
MAGNETIC PROPERTIES OF Cu-DOPED BISMUTH FERRITE
THIN FILMS PREPARED BY SPIN COATING TECHNIQUE.

THESIS ADVISOR : PROF. SANTI MAENSIRI, D.Phil. 126 PP.

THIN FILMS/FERROIC/ANTIFERROMAGNETISM

In this research, Cu-doped bismuth ferrite thin films were fabricated and studied
structural, electrical, and magnetic properties. The Cu elements were doped to bismuth
ferrite structure (BiFeOs) for substitution Fe elements as concentration x=0.01, 0.02, 0.03,
0.05,0.1,0.2and 0.3 (1, 2, 3, 5, 10, 20 and 30 mol %). The BiFe1xCuxOs thin films samples
were investigated crystallite phases structure and crystallite sizes by x-ray diffraction
(XRD). Surface morphology and thickness were revealed by scanning electron microscope
(SEM). Oxidation states of films elements (Bi, Fe and Cu) were investigated by x-ray
absorption spectroscopy (XAS). The elements (Bi, Fe and Cu) oxidation states and
existence of oxygen vacancy were confirmed by x-ray photoelectron spectroscopy (XPS).
The electrical properties were investigated by Agilent4294A precision impedance
analyzer by measurement capacitance (Cp) and loss tangent (tans ). The magnetic
properties were investigated by vibration sample magnetometer (VSM). The crystallite
phase structure of the thin films was pure phase of bismuth ferrite (BiFeOs) only on
undoped bismuth ferrite thin films. For Cu-doped thin films samples were compounded
with some impurity phase of dibismuth tetrairon oxide (Bi2FesOq). The films surfaces
morphology showed some inhomogeneous of mountain films. The films thicknesses
which were measured by SEM cross section technique, are about 200-300 nm. The

oxidation states



v

of Bi**, Fe** and Cu?*:3* elements were investigated by x-ray absorption spectroscopy
technique. The photoelectrons emission spectra which had been revealed valence
electron binding energy of Bi and Fe elements, were confirmed oxidation states of Bi**,

Fe** and existence of oxygen vacancy.

The electrical properties of the thin films were revealed by dielectric permittivity

constant and complex impedance spectroscopy. The grain boundary conductance (o )

decreased with increasing Cu content elements for 1.9-0.13x 107 S.cm as x = 0.01-0.3.
Increasing of grain boundary related to crystallite size effect. So, grain boundary

resistance (R, ) was increased trend when doped Cu elements as x = 0.00-0. 03,

according to decreasing of grain boundary conductance. The magnetic properties of the
thin films were found that saturation magnetization (1), remanent magnetization (M)
and coercive force ( H.) increased with increasing of Cu- doped concentration.
Susceptibility (x) versus variant temperature (50-400 K) graph of the thin films showed
antiferromagnetic behavior, according to Curie- Weiss law. Néel temperature (Tn) of
the BiFe1.xCuxOs thin films were about 55 and 70 K, as Cu-doped x = 0.05 and 0.2. The
Néel temperature forward shifted with increasing Cu doping concentration may be
because increasing weak ferromagnetic magnetic of copper oxide’s electrons orbitals

interaction (CuO, Cu203).
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