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Nanolaminate multifunctional film with the atomic-level oxygen vacancy control
and its mechanism of giant dielectric constant
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We investigated characteristics of multifunctional oxide films with a
nanolaminate structure which two types of metal oxides are alternately layered at the atomic level
using atomic layer deposition. In the (Hf02)m/(Zr02)n laminate films, the Hf/Zr ratio could be
controlled by changing ALD m/n cycles. HFfAIOx film which fabricated from (Hf02)m/(A1203)n
nanolaminate structure exhibited superior reliability characteristics. Nanolaminate structures
consisting of two types of metal oxides by ALD is one of the promising methods for designing new

nanomaterials.
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