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ABSTRACT

Since the discovery of the high dielectric constant material CaCu3TizO12
(CCTO) which has a high dielectric constant over 10000 at room temperature and is
temperature independent over the temperature range ~ 100-400 K. The CCTO has the
advantage for various applications such as capacitive elements in microelectronic
devices. In this study, CCTO samples were prepared via the different processing
techniques of ball milling and vibratory milling. Five types of dopants were selected

with the variation of doping concentration. Characterization of the samples was
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carried out using X-ray diffraction (XRD) and scanning electron microscopy (SEM).
Other physical properties such as, density, dielectric constant and loss angle were
intensively studied.

It was observed that vibro-milling method gave CCTO ceramics with higher
properties, such as dielectric constant at room temperature than that of ball-milling.
The vibro-milled CCTO ceramics also possess excellent dielectric constant even at
higher frequency (10 — 100 kHz) while their dielectric loss still under 0.1 at
temperature not over 100°C.

By the partial Mn -for Ti substitution of the Mn doped CaCu3Ti4O1, (CCTO)
ceramics, their dielectric loss was found to be suppressed remarkably while the
dielectric constant (g;) still remains high. The sample CaCu3Tiz76Mng2401, exhibits a
high & over 1200 and a low dielectric loss below 0.06 at room temperature.
Furthermore, the ¢, value of this sample shows rather independent with temperature.
SEM micrographs show that no impurity was observed in the Mn doped CCTO
ceramics which exhibit the dense microstructures without abnormal grains.

Influences of In,O3 doping on the dielectric properties of CaCu3TizO12
(CCTO) ceramics were investigated. Although the dopants produced a reduction in
dielectric constants in CCTO, the dielectric constants of In doped CCTO were still
high(e; ~ 24,250 for 2.0mol% In doped) and showed a temperature stability at high
frequency. Low loss tangent of 0.02 at 1 kHz and at 60 °C were recorded for the 2.0
mol% sample. The loss tangent properties could be interpreted by the internal barrier
layer capacitor model and the impedance measurement data.

For GeO, doping, the dopant addition produced a slightly smaller grain size. A

reduction in dielectric constant was observed, but it still high. The 2 mol% GeO,
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doped sample exhibited a high dielectric constant > 26,000 at room temperature, at 1
kHz.

Finally, CaCu3Ti4O;, (CCTO) ceramics were doped with cesium and cerium
atoms to possibly improve the electrical properties of these widely used ceramics. In
all cases, pure phase perovskites were produced where cesium doping enhanced the
grain growth and cerium doping produced grain growth inhibition. The cesium doping
showed an improvement in loss tangent performance, in contrast to the cerium doping
which showed a negative result. A high dielectric constant > 15,000 with a dielectric

loss lower than 0.06 was observed for cesium 2.0 mol% doped at high frequencies.
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