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ABSTRACT The dielectric response and tunable properties of Cr—doped Bag.¢Srg.4TiO3 ceramics
were investigated. The samples were characterized by XRD and SEM, which reveal that the dopants have
entered the unit—cell of the BST solid solution, and behave as grain—growth helper at lower doping level.
Both of dielectric dissipation factor and tunability were obviously improved by doping with Cr concentration
(mol fraction) lower than 1.0%, and hence the figure of merit (FoM) were effectively modified. The 0.6%
Cr—doped specimen reveals optimized dielectric and tunable properties, with extremely low dissipation
factor of 0.0005, and much higher FoM of 518.5, compared to the undoped specimen. The dramatic drop
of the dissipation factor can be attributed to the reducing of Cr** to Cr?* and the neutralization of the

donor action of oxygen vacancies by acceptor action of Cr3* and Cr?*.
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Fig.1 XRD patterns for Bag.Sro.4TiOs ceramics
doped with various Cr contents (mol fraction)
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Fig.2 SEM micrograph of BST ceramics doped with various Cr contents(mol fraction) (a) 0.0% (b)
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Fig.3 Dielectric constant (a) and dissipation factor (b) as a function of frequency for Cr—doped
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Table 1 Tunability and dissipation factor of Cr—doped BST samples compared with the data reported

elsewhere
Doping elements Tunability (%) tand(1 MHz) Refs.
Cr(0.6%, mol fraction) 23.6 (10 kV/cm) 0.0005 This paper
Mn (1%, mol fraction) 19.8 (16 kV/cm) 0.006 5
Fe (1%, mol fraction) 10.8 (16 kV/cm) 0.0065 5
Fe (0.26%, mol fraction) 19.1 (10 kV/cm) 0.0021 10
Mg (1%, mol fraction) 14.6 (10 kV/cm) 0.007 10
Al (0.8%, mass fraction) 27.9 (10 kV/cm) 0.0022 10
Fe (1%, mol fraction) 14.0 (10 kV/cm) 0.009 12
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Fig.4 Tunability of Cr—doped and undoped BST ce-
ramics as a function of applied electric field,
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