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Applications and Benefits!
• !Aid to determine the role of minor dopants that 

simultaneously affect dielectric properties, 
conductivity, and oxygen vacancy formation 
energy.!

• !Aid to understand the solid solution aspects of 
the BaTiO3 based dielectric.!

• !Determine site occupancy effects of Ca ion in 
BaTiO3.!

• !Optimization of doping level for balanced 
properties.!

Vision for Project!
• !Solid solution behavior of amphoteric dopants 

in nonstoichiometric BaTiO3.!

•  Controlling the site occupancy could be a key 
factor to control the reduction resistance and 
degradation resistance of Ca-doped BaTiO3. !

•  Optimization of doping level in low dopant !
   concentration.!

•  Understanding the complex defect reactions as 
a function of oxygen partial pressure at high 
temperature in bulk and grain boundaries.!

•  Understanding the band gap energy variation 
mechanism and conduction mechanism in (Ca, 
Zr)-BaTiO3.!
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The Background:!
Multilayer dielectrics for MLCC technology need the balance between dielectric permittivity, conductivity, and 
degradation resistance in their material design. Dopant strategies and new formulations are required to obtain 
high reliability and permittivity. Ca and Zr are good candidates for improving stabilization of reduction process 
and degradation resistance of the dielectric overriding the negative influence.!
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