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Abstract

A ig

The SrBi:Nb.Os (SBN) thin films were deposited with SrNb.Os (SNO) and Bi.Os targets by co-sputtering

method. For the growth of SBN thin films, we adopted the various power ratios of two targets; the power ratios of the
SNO target to Bi;Os target were 100 W: 20 W, 100 W:25 W, and 100 W : 30 W during sputtering the SBN films. We
found that the electrical properties of SBN films were greatly dependent on Bi content in films. The Bi.Pt and Bi.Os
phase as second phases occurred at the films with excess Bi content greater than 2.4, resulting in poor ferroelectric
properties. The best growth condition of the SBN films was obtained at the power ratio of 100 W : 25 W for the two tar-
gets. At this condition, the crystallinity and electrical properties of the films were improved at even low annealing tem-
perature as 700C for 1h in oxygen ambient and the Sr, Bi and Nb component in the SBN films were about 0.9, 2.4, and
1.8 respectively. From the P-E and I-V curves for the specimen, the remnant polarization value (2P,) of the SBN
films was obtained about 6 £C/cm? at 250 kV/cm and the leakage current density of this thin film was 2.45% 1077 A/

cm? at an applied voltage of 3 V.
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Table 1. Sputtering conditions for deposition of SBN films.
SI'szOe and Bian

Targets

Room temp.
5.0x107¢ Torr
2.0%x107* Torr

Substrate temperature

Base pressure

Sputtering pressure

Sputtering gas flow (Ar+Oz) | 20 sccm

0 gas flow 5 sccm

RF power ratios 100 W:20W, L0OW:25W,
(StNb.0s : Bi.03) 100 W:30 W

Substrate rotation speed 10 rpm
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Table 2. Compositions of SBN films deposited with differ-
ent power ratio of two targets.

Power ratio of two targets | Compositions(rel. to O=9)

(SrNb.Os : Bi-Os) St | . Bi Nb
(a) 100 W: 20 W 1.09 1.84 2.06
(b) 100 W:25W 0.90 2.40 1.80
(c) 100 W:30W 0.84 2.60 1.70
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Fig. 1. XRD patterns of SBN films deposited at the different
power ratios of targets and annealed at 700°C in O, ambient for
1h
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Fig. 2. AES depth profile of SBN films deposited at the power
ratio of SNO : Bi;0; =100 W : 25 W and annealed at 700°C in O
ambient for 1 h.
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Fig. 3. AFM images of SBN films deposited at the different
power ratios of targets and annealed at 700°C in O, ambient for
1h
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Fig. 4. P~E characteristics of SBN films deposited on Pt at the
different power ratios of targets and annealed at 700C in O.
ambient for 1 h.
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Fig. 5. I-V characteristics of SBN films deposited on Pt at the
different power ratios of targets and annealed at 700°C in O.
ambient for 1 h.
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Fig. 6. XRD patterns of SBN films deposited on Pt at the power
ratio of SNO : Bi;0;= 100 W: 25 W and annealed at the differ-

ent temperatures in O, ambient for 1 h.
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Fig. 7. P-E characteristics of SBN films deposited on Pt at the
power ratio of SNO : Bi;0,=100 W :25 W and annealed at the
different temperatures in O, ambient for 1 h.
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Fig. 8. Fatigue characteristics of SBN films deposited on Pt at
the power ratio of SNO : Bi,O;= 100 W: 25 W and annealed at
700°C in O, ambient for 1 h.
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