[= #] #3535
Korean Journal of Materials Research
Vol 12, No. 5 (2002)

SEES KNS

g FAH o7 AZH SrBi,Ta0, 2Hate)

The Crystallinity and Electrical Properties of SrBi,Ta.0, Thin Films
Fabricated by New Low Temperature Annealing

Kwan Lee, Hoon Sang Choi,; Yu Min Jang and In~Hoon Choi

Department of Materials Science & Engineering, Korea University, Seoul 136- 701

(20029 4% 99 W, 20021 54 74 HFTAHE L)

Abstract

We studied growth and characterization of SrBi;Ta.Os (SBT) thin films fabricated by low temperature

process under vacuum and/or oxygen ambient. A metal organic decomposition (MOD) method based on a spin-on

technique and annealing process using a rapid thermal annealing {(RTA) method was used to prepare the SBT films.

The-crystallinity of a ferroelectric phase of SBT thin films is related to the oxygen partial pressure during RTA proc-

ess. Under an oxygen partial pressure higher than 30 Torr, the crystallization temperature inducing the ferroelect:ic

SBT phase can be lowered to 650°C. Those films annealed at 650°C in vacuum and oxygen ambient showed good ferro-

electric properties, that is, the memory window of 0.5~0.9 V at applied voltage of 3~7 V and the leakage current den-
sity of 1.80x 107® A/cm?® at an applied voltage of 5 V. In comparison with the SBT thin films prepared at 800°C in O,

ambient by furnace annealing process, the SBT thin films prepared at 650C in vacuum and oxygen ambient using the

RTA process showed a good crystallization and electrical properties which would be able to apply to the virtul devize

fabrication precess.
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Fig. 1. XRD patterns of SBT/Si structures annealed at various
temperatures for 1 h in oxygen ambient.
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Fig. 2. XRD patterns of SBT/SI structures annealed at an oxy-
gen partial pressure of (a) 30 Torr, (b) 130 Torr, and (c) 230
Torr by RTA.
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Fig. 3. C- V characteristics of Pt/SBT/Si structures annealed at
650°C for 3 min at different oxygen partial pressures.
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Fig. 4. RBS spectra for SBT thin films deposited on Si sub-
strates at different oxygen partial pressures.
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Fig. 5. XRD patterns of SBT/Si structures annealed at 650°C in
vacuum and reannealed at the different oxygen partial pres-
sures by RTA, which followed by post annealing using furnace.
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Fig. 6. Surface morphologies of SBT thin films annealed at
650°C in vacuum and reannealed at the different oxygen partial
pressures of (a) 30 Torr and (b) 130 Torr by RTA, whica fol-
lowed by post annealing using furnace.
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Fig. 7. Elements ratios of SBT thin films annealed by different
annenaing precesses (a) RTA at an oxygen partial pressure of
30 Torr, (b) furnace annealing after (a) process, (¢) RTA in vac-
uum followed by (a) process, (d) furnace annealing after {(c)
process.
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Fig. 8. C-V characteristics of SBT/Si structures annealed at
650°C in vacuum and at the different oxygen partial pressures
by RTA, followed by furnace annealing.
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Fig. 9. I-V curves of Pt/SBT/Si structures annealed at 650C
in vacuum and at the different oxygen partial pressures by
RTA, followed by furnace annealing.
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