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Giant Dielectric Constant in Al,O,/TiO, Multilayer Films Synthesized by ALD
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High-permittivity materials have become the subject of vigorous development in recent years with the promise of applications in
memory devices and capacitors. We focus on a high-permittivity material composed of Al,O, and TiO, layers, which exhibited a giant
dielectric constant of about 1,000 due to Maxwell-Wagner relaxation and have assessed the viability of device fabrication using

Atomic Layer Deposition (ALD) to investigate the correlation between electric characteristics of the multilayer materials and the film
formation process.
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An ALD was used to fabricate the Al,O,/TiO, multilayer films ' g

on glass substrate (Fig. 1). We investigated that The electrical Ji%"
characteristics of the films were measured to determine the
mechanism by which both giant permittivity and low dielectric
loss could be obtained.
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Fig. 2 Relationship between electric characteristics and oxidizer
for ALO, layers
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We investigate the insulation property of Al,O, by STEM-EELS method. Al,O,
layer (TMA) depletes oxygen from TiO, layer and O, compensates the oxygen
defects in TiO, layer. The oxygen defects in TiO, layer might be necessary for to

Maxwell-Wagner relaxation. o
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Fig. 3 Investigation of the oxidation state of TiO, layer by using EELS
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Both a high resistance and a high dielectric 6nm: poor
constant was achieved with optimizing the -z"m'e"e"ent
oxidizers for Al,O, layer.
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Fig. 4 Optimization of the process and structure for high resistance
& high dielectric constant
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