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Preparation and Characteristics of Ferroelectric SrBi,Ta;0, Thin Films Deposited by Plasma-Enhanced
Metalorganic Chemical Vapor Deposition Technique with Various Deposition Temperatures
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Abstract Bi-layered ferroelectric SrBi;Ta.0O«SBT) thin films were successfully deposited on Pt/Ti/Si0./Si sub-
strates at low temperature by plasma-enhanced metalorganic chemical vapor deposition(PEMOCVD) technique.
200nm thick SBT thin films deposited at 550°C showed a dense and small grain size, and also showed a saturated
hysteresis loops at an applied voltage of 3 V. The remanent polarization(P.) and the coercive field(E.) of SBT films at 3
V were 154C/cm? and 50kV/cm, respectively. The films showed a fatigue-free characteristics up to 1.0 x 10" cycles
under 6V bipolar pulse. The SBT capacitors deposited at 550C by PEMOCVD were suitable for application to

nonvolatile memory.
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Table 1. Deposition condition of SBT thin films

Deposition parameter Range
Deposition temperatures 500-600°C
Chamber pressure 2 torr

RF power 130 watt
Bubbling temperature of Sr(hfa).(tet) 120¢C

Ar gas flow rate of Sr source 80 sccm
Bubbling temperature of Bi{(CsH:); 150C

Ar gas flow rate of Bi source 80 scem
Bubbling temperature of Ta(C.H;0); 130T

Ar gas flow rate of Ta source 15 scem
0. gas flow rate 200 sccm
Substrate Pt/Ti/Si0./Si
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Fig. 1. X-ray diffraction patterns of SBT thin films deposited
at various temperatures. (a) 500°C (b) 550°C (c¢) 600°C
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Fig. 2. SEM surface images of SBT films deposited at (a) 500, (b) 550, (c) 600°C.

Fig. 3. SEM surface and cross-sectional images of 200nm thick SBT films deposited at 550°C
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Fig. 4. Atomic compositions of SBT thin films deposited at vari-
ous temperatures.
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Fig. 5. Depth profile of secondary ion mass spectroscopy for
200nm thick SBT films.
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Fig. 6. Frequency dependence of the dielectric constant and dissipation factor of SBT films deposited at various temperatures.
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Fig. 7. P-E curves of SBT films deposited at different tempera-
tures.
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Fig. 8. P-FE curves of 200nm thick SBT films deposited at 550
C.
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Fig. 9. (a) Fatigue curve and (b) P-E hysteresis loops before
and after fatigue test of SBT films deposited at 550°C
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