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Supplementary information

Table S1. Refinement parameters of BTSx ceramics by full pattern Rietveld refinements

x | space group alA b/A clA Alfa/° Fraction/ % | GOF | Rep | Rup
Amm2 | 4.02623(3) | 5.66093(4) | 5.66313(5) 90 68

0.05 1.86 | 8.04 | 14.96
P4mm | 4.00639(4) | 4.00639(4) | 4.02428(4) 90 32
Amm2 | 4.00834(6) | 5.68834(11) | 5.68293(9) 90 47

0.08 1.96 | 7.46 | 14.67
P4mm | 4.01116(6) | 4.01116(6) | 4.02122(6) 90 53
Amm2 | 4.02003(3) | 5.67791(12) | 5.67859(13) 90 32
P4mm | 4.01737(3) | 4.01737(3) | 4.01728(6) 90 25

0.11 1.71 | 8.01 | 13.67
R3m | 4.02361(7) | 4.02361(7) | 4.02361(7) | 89.98432(7) 17
Pm3m | 4.01891(3) | 4.01891(3) | 4.01891(3) 90 26
Pm3m | 4.02088(4) | 4.02088(4) | 4.02088(4) 90 86

0.14 191 | 6.86 | 13.1
R3m | 4.03052(8) | 4.03052(8) | 4.03052(8) | 89.99266(2) 14

018 | Pm3m | 4.02495(3) | 4.02495(3) | 4.02495(3) 90 100 1.96 | 7.83 | 15.36




Figure S1. Crystal structures of (a) cubic (C), (b) tetragonal (T), (c) orthorhombic (O), and (d)
rhombohedral (R) phase for BaTiOs;. The large green, medium gray, and small red balls
represent the Ba, Ti, and O atoms, respectively. Blue arrows mark certain directions of

polarization vectors in T, O, R phases, respectively.
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Figure S2. The calculated lattice constants and the volumes properties of cubic (C),

tetragonal (T), orthorhombic (O) and rhombohedral (R) phases for (a) BaTi;.xSn,O3 (0<x<0.2),

(b) Bay»CayxTiO3 (BCxT, 0< x<0.3), (c) BaZr,Ti1xO3 (BZT, 0<Xz <1) and (d) PbZr,Ti14Os

(PZT, 0<Xz <).
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Figure S3. The room temperature XRD patterns of BTSx ceramics and the corresponding

results of full pattern Rietveld refinements.
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Figure S4. The room temperature Raman spectra of BTSx ceramics
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Figure S5. Temperature dependence of the dielectric permittivity (&) and loss (tand) for BTSx

ceramics
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Figure S6. In(1/e- 1/emay) as a function of In(T-T,,) at 10 kHz for BTSx ceramics.

The modified Curie-Weiss law, (1/e-~ 1/emax) = C7 (T-Tr)", where C is the Curie coefficient,
emax 1S the maximal dielectric constant, T, is the temperature of emax, v is the degree of

diffuseness
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Figure S7. The ex-situ temperature dependence of ds; and k;, for BTSx ceramics.
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Figure S8. The P-E loops for BTSx ceramics.



