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Abstract

In the preparation of the layered BaTiO; thin
films with high performance, the new stacking method
using the continuous cooling of the substrate was
introduced.

Amorphous/polycrystalline BaTiO; layered structure
was confirmed by SEM and index of refraction. The
layered BaTiO; thin films formed by the new stacking
method showed such a high dielectric constant that the
layered structure could not be explained by a stacking
structure of the two defined layers but could only be
explained by multi-layered structure, ie. amorphous/
micro crystalline/polycrystalline structure. The layered
BaTiOs thin film with a thickness of 240 nm showed
higher capacitance per unit area and breakdown
strength than the double layered BaTiO; thin film
prepared by the conventional stacking method. And
well defined ferroelectric hysteresis loop was observed
in the layered BaTiOs; thin film with a thickness of
200 nm.
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Fig. 1. Heating schedule of substrate for amorphous/
polycrystalline layered BaTiO; thin films.
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Fig. 2. Change of refractive index layered BaTiO; thin
films. (a, p, and the number denote amorphous,
polycrystalline, and the thickness of layered
BaTiO3 films)
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g- 3. Dielectric constant of layered BaTiO; thin films
with frequency.
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Fig. 4. The dielectric properties of amorphous BaTiO,
thin film with thickness.
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Fig. 5. 1-V characteristics of amorphous, polycrystalline,
layered BaTiO; thin films,
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Table 1. Electrical properties of layered BaTiO;
thin film prepared in ref. 5 and our work

Anderson et al's Data Our Data

a-BT| p-BT |a/p-BT| a-BT | p-BT |a/p-BT
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per unit area| 028 | 60 | 37 1052 69 | 48
(16° pFfem®)
de
Conduclivity | 77 [9.3x10°0 9.1 |0011[1.4x10°| 59
(107" 2'em™
Breakdown

field 2.5 07 12 27 08 >22
(Mv/em)
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Fig. 6. Polarization-Electric field(P-E} diagrams of poly-
crystalline and layered BaTiO; thin films.
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