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Abstract

SrBisTaz09(SBT) ferroelectric thin films for nonvolatile memory were prepared on Pt/Ti/SiOz/Si
and RuO/Si0»/Si substrates by RF magnetron sputtering. The dependences of crystalline and
electrical propeties on the lower electrode types(Pt and RuO2) and the annealing temperatures were
investigated. SBT films regardless of their electrode types showed typical Bi layered perovskite
crystal structures. The crystalline quality of as-deposited SBT films was improved by the rapid
thermal annealing at 650 C for 30 sec. The remanent polarization of 2Pr (Pr+-Pr-) of the annealed
SBT films deposited on Pt/Ti/Si02/Si and RuO»/SiO2/Si substrates were about 11 ¢ C/er' and 3 ¢ C/
crf, respectively. The leakage currents at 3 V bias voltage were about 0.8 /e for SBT/
Pt/Ti/Si02/Si and about 1 gA/crt for SBT/RuO/SiOx/Si sample. SBT films annealed at 650 C
showed no degradation in Pr values after 10" polarization switching cycles, indicating good fatigue
properties. In addition, for SBT samples deposited on Pt/Ti/Si0»/Si, Pr values increased to more
than that of initial state, suggesting the increment of leakage current caused by repeated polarization
switching.
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Table 1. Sputtering conditions of Ti, Pt, RuO;
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Sputtered Films Ti Pt RO, SBT
Film Thickness(A)} | 250 | 2500 1500 5,000
RF Power(W/cr) 51 44 10 26
Sputtering Gas Ar ArfQp (Ar: 3 =9: 1)
Pressure (Torr) 2x10° 1x10™
Substrate Temp. room 400 T 50 T
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XRD patterns of SBT films a) as-deposited
and annealed at b) 600 C, and ¢) 650 T on
(A) PYTI/SIO/SE and (B) RuO»/SiOy/Si
substrates.
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Surfacial and sectional SEM micrographs of
SBT films a) as-deposited and b) annealed
SBT films at 650C on (A) PY/Ti/Si0y/Si
and (B) RuO/Si0y/Si substrates.
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Fig. 3. AES depth profiles of SBT films annealed
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RuO»/Si0y/Si substrates.
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