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Creation of super-latttice buffer layer with high dielectrics constant for 

environmentally-friendly oxide electronics 
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 It becomes important that the down sizing of electronics devices, which requires lower operating voltage. This study aims the 
creation of next-generation gate dielectrics with higher dielectric constant than existing one in order to satisfy the demand. Zirconia 
(ZrO2) is a promising material that has high dielectric constant (~25), wide energy band gap (~5.6eV), large band offset with Si 
conduction band (~1.4eV), thermal and chemical stability, and so on. Furthermore, our previous studies shows that zirconia has 
excellent compatibility with Si wafer; 1. Zirconia can be easily epitaxially grown on Si(001) wafer through amorphous-like Si oxide 
layer within 2nm. 2. Pure zirconia without any stabilizing dopant, which shows monoclinic phase in the thicker zirconia film, shows 
tetragonal phase in the thickness less than 3nm. Thus, zirconia is suitable for the gate dielectrics. The oxide electronics devices such as 
ferroelectric memory, however, will be operated at lower voltage if the gate dielectrics with higher dielectric constant above 25 is 
obtained. On the other hands, titania (TiO2), has higher dielectric constant as much as 80. The leakage current of titania, however, is 
too high to be used as gate dielectrics because of little band offset with Si. Then, I have given grate attention to the combination of 
zirconia and titania in a super-lattice structure. The point of the idea is to take advantage of the high dielectric constant of titania and the 
high electric insulation (low leakage current) of zirconia. This study will put the oxide electronics devices with lower operative voltage 
into practice. Therefore, it will contribute to reduce not only the downsizing of devices, but also the effects on the environment. 
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