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Microwave Properties and Microstructures of (Ba,Sr)TiOs; Thin Films
on Various Substrates with Annealing Temperature
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Abstract The dielectric properties of (BagsSry5)TiO; ferroelectric thin films have been investigated according
to the substrates in order to optimize the their properties. MgO, r-plane sapphire, and poly-crystalline sapphire
(Alumina) substrates have been used to deposite (BagsSros)TiO;s ferroelectric thin films by RF magnetron
sputtering. The BST thin films deposited on the single crystal (100)MgO substrates have high tunability and
low dielectric loss. These results are caused by a low misfit between the lattice parameters of the BST films
and the substrate. The BST films deposited on r-plane sapphire have relatively high misfit, and the tunability
of 17% and dielectric loss of 0.0007. To improve the dielectric properties of the BST films, the post-annealing
methods has been introduced. The BST films deposited on (100)MgO, (1102)r-plane sapphire, and poly-crystalline
sapphire substrates have best properties in post-annealing conditions of 1050°C, 1100°C, and 1150°C,
respectively. The different optimal post-annealing conditions have been found according to the different misfits
between the films and substrates, and thermal expansion coefficients. Moreover, the films deposited on alumina
substrate which is relatively cheap have a good tunability properties of 23% by the post-annealing.
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Fig. 1. Lattice parameters of BST films on MgO, r-plane

sapphire, and polycrystalline sapphire substrate with various
annealing temperature.
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Fig. 2. AFM images of BST films on various substrates; (a)
MgO, (b) r-plane sapphire, and (c) polycrystalline sapphire.
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Fig. 3. (a) dielectric constant and (b) dielectric loss of BST
films on various substrates as function of annealing
temperature.
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Fig. 4. Figure of merit of BST films with various annealing
temperature.
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