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A modified sol-gel method was used to fabricate (Pb, ,Sr,)(Mn,Ti,,)O5; (Mn doped PST) thin films with x = 0, 0.01, 0.03, and 0.05 on Pt/Ti coated
SiO,/Si substrates. The structure, surface morphologies, dielectric and tunable properties of these films were investigated as a function of Mn
content (x). X-ray diffraction, scanning electron microscopy and atomic force microscopy analysis showed that all the films were well crystallised
with random orientation. It was found that the grain size/roughness, dielectric constant, loss, tunability and figure of merit (FOM) are affected by
the Mn doping level. Further on it was found that the ferroelectricity increases with Mn content. The dielectric constant reached a maximum of 1100
and the maximum figure of merit (FOM) was 23.96 with 3 mol% Mn; whereas the maximum value of the tunability was 76.72% at 10 V with 1 mol%
Mn.
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Mathematical Model
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The Theory of the non-linear Response of Ferroelectrics — non-zero bias field
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It can be shown that the voltage
dependent Capacitance can be
expressed as:

Where V, is the applied
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