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ABSTRACT

Ferroelectric SrB3i,Ta,05(5BT) films were depostted on Pt/Ti/Si0x/S1 subsirates at 500°C using a sinterer
SBT target. Br and Ta targets by modified rf magnetron sputtering and then were annealed al 800°C for 10
mn 1n oxygen ambient(760 torr). The composition of the SBT films could be easily controlied using the mul-
ti-targets. The film composition of SrqsBissTa;00y was abrained with SBT sputtering power of 100 W, Bi of
25 W, and Ta of 10 W. A 250 nm thick SBT film exlubited a dense and umiform microstructure, and showed
the remanent polarization(P.) of 14.4 pC/om” and the coercive field(E.) of 60 kV/em at an applied voltage
of 5 V. The SBT films show practically no polarization fatigne up Lo 10" cycles under 5 V bipalar pulse.
The retention characteristics of the SBT films looked very promising and the leakage current density of the
SET films was about 1.23x 107 A/em® at 120 kV/cm.
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Fig. 1. Schematic diagram of a modified rf magnetron
sputtering system.
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Table 1. Sputtering Conditions of SBT Film Prepar-

ation
Target Material Smtered SrBi, Ta,0q,
Bi and Ta
Substrate PU/TIS10./Si
Dhameter of targets 5.08 cm

Target-Substrate distance | 7 cm
Base pressure of system 1.2%10° Torr

Sputtering pressure 10 mTorr
RF sputtering Power 100 W

Bi sputtering Power 20,25, 30 W
Ta sputtering Power 10 W

Sputtermng gas (Ar: O.) 1:1
Deposition time 15h

Substrate temperature 500°C
Annealing temperatures 800°C for 10 min in O,
anhienl
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Fig. 2. XRD patterns of the SBT films deposited on
Pt/Ti/%0,/S1 with bismuth sputtering powers
of (2) 20. (b) 25 and (c) 30 W.
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Fig. 3. 8EM surface images of SBT thin films deposited with bismuth spurtering powers of {a) 20, (b) 25 and (c)

30 W.
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Fig. 4. Secondary ion mass spectroscopy depth pro-
file of the SBT thin film prepared with Lhe
hismuth sputtering power of 25 W.
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Fig. 3. The composition of SBT films as a function of
hismuth sputtering powers.
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Fig. 7. Hysteresis loops of SBT films deposiled with
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Fig. 9. Fatigue characleristics of the SBT films pre-
pared with bismuth sputtering power of 256 W.
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