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Abstract

Polycrystalline SBTN ferroelectric thin films were prepared by soi-gel method with various Nb mole ratios
on PY/SIiO/Si (100) substrates. The fims were annealed at different temperatures and characterized in terms
of phase and microstructure. Relatively a well saturated hysteresis pattern was obtained at x =02 in
SrosBiza(Tai-Nby20s.4 thin films. At an applied voltage of 5V, the dielectric constant (e,} and dissipation
factor (tand) of typical SrosBirs(Tai-NbW20s.e thin film (x=0.2) were about 2362 and 0.034. Measured
remanent polarization (2Pr) and coercive field (Ec) were 4.28C/cm,, and 38.88kv/cm respectively. No fatigue

was observed up to 6x10% switching cycles at 5V and the normalized polarization reduced by a factor of
only 4%,
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Figs. 1. Flow diagram for preparation of the
SBTN thin films by the sol-gel method.
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Figs. 2. XRD patterns of SrosBizs (Tai-x Nbx)20.
o thin films with various Nb compositions (x=0,
0.1, 02, 03, 1) deposited on Pt/Si0»/Si(100)
substrates at 800°C for 1lh.
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Figs. 3. SEM images of SrogBizi(Tai-xNb«)20g: 4
thin films prepared on Pt/Si0»/Si(100) as a
function of Nb composition ratios.: (a) x=0.2 (b)
0.3
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Figs. 4. Dissipation factors (tané) of SrogBizs
(Ta;-«xNbx)209:, thin films measured as a
function of Nb compositions.
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Figs. 5. The hysteresis loop of 350nm-thickness
SrosBi23(Ta1-xNbx)20s:» at an applied voltage 5V
(x=0, 0.1, 0.2, 0.3, 1).
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Fatigue cycles

Figs. 6. Fatigue characteristics of SrosBiza(Ta «
Nb.)20s: v thin film (x=0.2) annealed at 800°C

for 1h.
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Table 1.

SrogBiza(Tay «
X=0 {X=01[X=0.2|X=0.3|X=1.0

Nbx)20y: «
£ 234.8 | 277.7 | 236.2 | 278.8 | 2585
tand 0.042 | 0.042 | 0.034 | 0.041 | 0.026

2Pr(u#C/cm2) | 202 | 374 | 428 | 419 | 258
Ectkv/em) |17.76 | 248 | 388 | 35.77 | 26.8
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