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Abstract: The homogeneous Ca(Mg;3Tay3)0; (CMT), CaTiO; (CT) dielectric thin films and heterogeneous CMT/CT films with
different stacking sequences and different mole ratios of CMT and CT were deposited on Pt/Ti/SiO,/Si(100) substrates by a Pechini
method, respectively. The results show that the hetero-layered CMT/CT films with CT film as the first layer have single perovskite
phase. However, a secondary phase diffraction peaks appear in the hetero-layered CMT/CT films with CMT film as the first layer.
Meanwhile, the CT peak gradually weakens and finally disappears with increasing CMT mole ratio in the hetero-layered CMT/CT
films with CT film as the first layer, indicating CT favored the CMT forming perovskite phase. The dielectric property
characterizations show that the dielectric constant is highly dependent upon the mole ratio of CMT in hetero-layered CMT/CT films.
However, the dielectric loss is not only dependent on the mole ratio of CMT, but also the interface number of CMT/CT thin films.
The optimized dielectric constant and loss were found to be 56 and 0.038 under the mole ratio of 1:1 for CMT to CT, respectively.
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Fig. 1  Schematic structure of Ca(Mg;;3Tay;3)0; (CMT),
CaTiO; (CT) and CMT/CT films with different
stacking sequence
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Fig. 6 Atomic force microscopy images of CMT/CT multilayered thin films with different mole ratios
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Table 1 Surface roughness and dielectric properties of
CMT/CT thin films with different mole ratios
n(CMT):n(CT) R/nm & tand
1:2 2.762 81 0.062
1:1 2.136 56 0.038
2:1 2.695 40 0.050
3:1 2.841 33 0.035

R is surface roughness; ¢ is dielectric constant; tand is dielectric loss.
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