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The Leakage Current Properties of BST thin films

with Unsymmetrical Electrode Materials
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Abstract

In this paper, BST((BaosSros)TiO3) thin films were deposited by the rf magnetron sputtering method
on Pt/SiOy/Si substrate. Pt, RuOz Ag, Cu films for the formation of top electrode were deposited on
BST thin films. And then Top Electrodes/BST/Pt capacitors were annealed with rapid thermal
annealing(RTA) at various temperature. We have investigated effect of post-annealing on the electrical
properties such as dielectric constant and leakage current of the capacitors. It was found that electrical
properties of the capacitors were greatly depended on the annealing temperatures as well as the
materials of top electrodes. In BST thin films with Pt top electrode was annealed at 7007C, the
dielectric constant was measured to the value of 346 at 1[kHz] and the leakage current was obtained to
the value of 8.76x10 *[A/cm?] at the forward bias of 2[V].
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Table 1. Deposition conditions of BST thin films.
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Target (BaosSros) TiO3
Substrate Pt/Si02/5i(100)
Base pressure < 15x%10°” Torr
Working pressure 3.0%10 * Torr
RF power 180 W
Substrate temperture 300C

Ar : O 8:2
Pre-sputtering time 30 min
Deposition time 2 hr
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Fig. 1. XRD pattern of BST thin films with
post-annealing at various temperature.
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Fig. 2. Cross-sectional SEM micrograph of BST thin
films for Pt top elcetrodes with post-annealing at 700°C.
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Fig. 3. Capacitance ratios of the BST films for Pt top
electrode with post-annealing at various temperature

as a function of the applied ac frequency.
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Fig. 4. Leakage current densites of the BST films
(600°C post-annealing) for various top electrodes.
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Fig. 5. Leakage current densities of the BST films for
(a)Pt and (D)RUO; top electrodes with post-annealing
at various temperature.
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Fig. 6. Leakage current densities of the BST films for
symmetric and unsymmetric electrodes with  post-

annealing at 500°C.
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