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SS10A-4 | Nanoscale probing of ferroelectric and
electrical properties of BaTiOs ceramics for MLCCs

*KIM Yunseok!

'Sungkyunkwan University

Multilayer ceramic capacitors (MLCCs) use barium
titanate (BaTiOs) as a ceramic layer because of its high
dielectric properties. According to miniaturizing
electronic devices, MLCCs need to be downsized and
small-sized of BaTiO; powder with high dielectric
properties are becoming important. While chemical
modification, such as adding dopants, accomplished
synthesizing small-sized BaTiO; powder, the characterization
techniques are mainly focused on the macro-scale level.
The macro-scale methods are limited to investigate the
physical properties, such as ferroelectric and electrical
properties, of each nano-sized grain as well as mechanism
of their origins. In this talk, I will present the effects
of dopant and annealing temperature on the physical
properties of BaTiO; ceramics using atomic force
microscopy. Furthermore, I will show how we were able
to study physical properties of even nano-sized BaTiO3
powder. Our results can provide an understanding of
the physical properties of BaTiO3 at a local level.
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As the mainstay of MLCC dielectrics during the past
few decades, BaTiOs-based ceramics become one of the

most interesting ferroelectric materials. The dielectric
materials utilized in the high-performance BME MLCCs
must satisfy stringent criteria such as high dielectric
constant, low dielectric loss, high insulation resistivity,
and reliability. Obviously, to enhance the volumetric
efficiency, it is also demanded to form ultra-thin layers
nano-scale fine microstructures. Since the grain size
of the sintered MLCC is greatly determined by
characteristics of the raw nanopowders, the synthesis
and configuration of ultra-fine BaTiOs and other additive



nanopowders is significant to obtain high quality MLCC.
Hydrothermally synthesized BaTiO; (BT) based ferroelectric
relaxor materials are being developed by combining with
low-dimensional nanoparticles of additive compositions
for high-performance MLCCs, which can be operated
over a wide temperature range. Temperature-insensitive
polarization behaviors coupled with a high electrical
resistivity could be demonstrated when the 2-D
nanosheets of (Bi,Na)TiO; (BNT), Nb-doped (Bi,Na)TiO;
(BNTN), and Ca;Nb,O7 (CN) were associated to form
solid solutions with BaTiOs;. The core-shell type
configurations utilizing 2-D nanosheets were responsible
for the accelerated sintering behaviors without excessive
grain growth. The sintered samples exhibited high
dielectric permittivity and high energy density.
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