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ABSTRACT

The layered BaTw«); thim films with a high dieleciric constant of polycrystalline BaTi); and a good -
sulating property of amorphous BaTi0, were prepared. And ther electrical properties were characterized
with stackimg methods. The BaTiO; thin films were prepared by rf-magnetron sputtering technique usimg a
ceramic targel on Indium-doped Tm oxde coated glasses. A new stacking method resulted in higher dielec-
tric constant, capacitance per unit area, and breakdown sirengih than those prepared by a conventional
stacking method: the new method continuously decrease the substrate temperature after imitial deposition
of a polyerystallime BaTiOy layer, The observed high deleciric constant could be explained only by a mul-
tilayered amorphous/microcrystalline/polycrystalline structure, which was confirmed indwectly by AES
depth profile.
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Table 1. Dielectric Properties of a Polycrystalline
and an Amorphous BaTiO; thin Films Pre-
pared in This Work.

Polyerystalline | Amorphous
BaTiO; thin [BaTiO; thin
film film
Dielectric constant (e.) -
@ 1 KHz 140 17.1
Tan &
@ 1 KHs 0.056 0.003
Capacitance/Area
10° prcmz) 6.9 0.52

Table 2. Comparison of Ba, Ti and O Content n
Amorphous and Polycrystalline BaTiQ; Thin
Fidms and in Target.

Relative Content Amorphous Polycrystalline
{m thin [ilm/ BaTh0; thin BaTi; thin
mn larget) film film
Ba 20.02/20 19.87/20
T1 19.99/20 20.15/20
O 59.94/60 58.98/60
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Fig. 1. Phatographs of failed surface of amorphous (2 and b) and polycrystallme (c) BaTiQ, thin films.
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. 4. Modified Poole-Frenkel conduction of poly-
crystalline BaTi0; thin film.
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Fig. 6. Current density-elecine field(J-E) curves of
L1-BT and L2-BT thin films

Fig. 7. Surface AFM images of L1-BT and LZ-BT
thin films.
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Table 3. Electrical Properties of Layered BaTiO; thin

Films.
| L1-BT L2-BT
Capacitance/Area 4.81 4.76
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Ihelectric 130.1 11249
canstant(g,)
Breakdown freld >22 1.1
(MV/cm)
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