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Effects of Bottom Electrode to Dielectric and Electrical Properties
of MOD Derived Ferroelectric SBT Thin Films
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Abstract

SrogBiziTax0g solutions were synthesized by MOD (metalorganic decomposition) method. SBT thin
films with 2000A thickness were prepared on IrO2/SiO«/Si and Pt/Ti/SiO»/Si substrates using the spin
coating process, and then investigated the dielectric and electrical properties of them. In the case of
using IrO; bottom electrode, the hysteresis loop was saturated at lower temperature than Pt/Ti

electrode,

but the breakdown phenomenon was occurred at low voltage because of the rough surface

morphology and porous microstructure of SBT thin films. As the results of the fatigue and imprint

characteristics related to the lifetime and reliability of devices, after 10%

cycles, the fatigue rates were

about 10% at the IrO; and Pt/Ti bottom electrodes. Both SBT thin films with IrOs and with Pt/Ti
bottom electrodes show a slight tendency to imprint after 10° cycles, but do not lead to a failure.
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Fig. 1. Step mode XRD patterns of SrooBizTa;0s thin
films using (2) IrO; (b) PU/Ti bottom electrode
with various RTA temperatures for 60sec.
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Fig. 2. SEM micrographs of Sry9Bi»1Ta;Oo thin films
using IrO; bottom electrode with various
furnace annealing temperatures for 1lhr after

RTA at 720°C.
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Fig. 3. SEM micrographs of SrosBiziTa:;0o thin films
using Pt/Ti
furnace annealing temperatures for lhr after
RTA at 780°C.
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Fig. 4. Surface roughness of SrooBi» Ta:;0 thin films
using IrO; and Pt/Ti bottom electrodes with

various furnace annealing temperatures for lhr.
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Fig. 5. P-V curves of SrooBi»1Ta;0¢ thin films with
various furnace annealing temperatures for 1
hr; (@) IrO; and (b) P/Ti bottom electrodes.
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Fig. 6. The signal/noise ratio (r) of SrogBiz1Ta;0s thin

films using IrO; and PUTi bottom electrodes

as a function of applied voltages.
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Fig. 7. I-V curves of SrosBiz Ta;O¢ thin films with

various furnace annealing temperatures for 1
br; (a) IrO; and (b) Pt/Ti bottom electrodes.
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Fig. 8. Fatigue characteristics of SrgoBizTa;09 thin
films using IrO; and Pt/Ti bottom electrodes.
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