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Figure S1. Rietveld refinement of XRD data of SBPLNN ceramics. 

 

 

Figure S2. The SEM morphology and element distribution of SBPLNN ceramics. a SEM images and grain 

size distributions of SBPLNN, b elemental mapping of in a region of 40  30 μm. 

 

 



 

Figure S3. Dielectric properties of SBPLNN ceramics. a Temperature dependent permittivity, 

dielectric loss and b fitting of the relaxor diffuseness factor. 

 

 

Figure S4. Comparison of the Wrec and E of SBPLNN ceramic with other reported tungsten bronze and 

perovskite structure ceramics. 

 



 

Figure S5. Stability of energy storage performance of SBPLNN ceramics. P-E loops of SBPLNN at 

different a cycle numbers, b temperature, and c frequency. d The energy storage performance of SBPLNN at 

different frequency.  

 

Figure S6. Temperature dependent XRD patterns of SBPLNN ceramics. 



 

Figure S7. Temperature dependent Raman spectra of SBPLNN ceramics. 



 
Figure S8.  Phase-field simulations results of domain structure and hysteresis loops. Evolution of domain 

structure and hysteresis loops of SBPLNN ceramics under electric and temperature fields. 



 

Figure S9. The charge/discharge performance of SBPLNN ceramics. a Underdamped discharge waveforms 

under different electric fields. b CD and PD values of SBPLNN as a function of electric field. c Overdamped 

discharge waveforms under different electric fields (R = 300 Ω). 

 

 

Figure S10. Atomic-scale element distribution of SBPLNN ceramics. The atomically resolved elemental 

mapping of Nb with Sr, Ba, Pb, and Na, respectively. 

 

 

 

 



Table S1. Element distribution at A1 and A2 sites as calculated by EDS and the intensity of atom column. 

Element A1 A2 A1/A2 

Total 33.53% 66.47% 0.5044 

Sr 28.90% 71.10% 0.4065 

Ba 34.47% 65.53% 0.5260 

Pb 29.27% 70.73% 0.4138 

La 35.72% 64.28% 0.5557 

Na (estimated value) 39.29% 60.71% 0.6472 

 

 

Figure S11. Domain structure and domain mobility of SBPLNN ceramics tested by PFM. a Out-of-plane 

PFM phase images for SBPLNN ceramics before poling, and b-d corresponding phase images after poling with 

a voltage of 40 V at different relaxation durations. 

  
Figure S12. STEM of SBPLNN ceramics at different magnifications 



 

Figure S13. Lattice distortion in the high-entropy ceramics. The Statistical distribution bar chart of direction 

and magnitude of atomic displacement of a-b A1 and c-d A2 sublattice positions in SBPLNN ceramics. 

 

 

Table S2. A comparison of resistance between SBPLNN high entropy ceramics and other classical TTBs 

ceramics. 

 

Compositions Resistance (k) test temperature (℃) Ref. 

(Sr0.2Ba0.2Pb0.2La0.2Na0.2)Nb2O6 ~ 250 500 This work 

Sr0.7Ba0.3Nb2O6 ~ 150 500  1 

Sr0.5Ba0.5Nb2O6 ~ 100 500 2 

Sr2KNb5O15 ~ 50 500 3 

Sr2NaNb5O15 ~ 100 500 4 



 

Figure S14. The insulating property of SBPLNN ceramics. a Calculated conductivity based on Zview fitted 

impedance data. b Arrhenius-type plots of resistivity as a function of 1000/T. 

 

Table S3. A comparison of leakage current between SBPLNN high entropy ceramics and other reported 

TTBs and perovskite structure ceramics. 

Compositions 
Leakage current 

(Acm-2) 

Electric field 

(kVcm-1) 
Ref. 

(Sr0.2Ba0.2Pb0.2La0.2Na0.2)Nb2O6 ~9.710-8 300 This work 

(Sr0.2Ba0.2Pb0.2La0.2Na0.2)Nb2O6 ~5.710-8 150 This work 

(Sr0.2Ba0.2Pb0.2La0.2Na0.2)Nb2O6 ~2.910-8 50 This work 

Gd0.03Ba0.47Sr0.455Sm0.02Nb2O6 ~5.010-4 350  5 

Sr0.515Ba0.47Gd0.01Nb1.85Ta0.1Sb0.05O6 ~1.210-6 150  6 

Sr0.5Ba0.47Gd0.02Nb1.8Ta0.2O6 ~1.010-6 150  7 

Sr0.53Ba0.47 Nb2O6 ~1.010-5 150  7 

Sr1.82Gd0.12NaNb5O15 ~7.010-7 150  8 

0.7Bi1.05Fe0.99Sb0.1O3-0.3BaTiO3 ~2.010-6 45  9 

BaTiO3@20 wt%SiO2 ~2.010-8 50 10 

BaTiO3 ~2.010-6 50 10 

0.775Na0.5Bi0.5TiO3-0.225BaSnO3+5wt.% MgO ~5.010-7 90 11 

0.75Ba0.85Ca0.15Zr0.1Ti0.9O3-0.25Bi(Mg0.5Hf0.5)O3 ~2.510-8 120 12 

Sr0.7Bi0.2Ca0.1TiO3 ~5.010-7 170 13 

Sr0.35Bi0.35K0.25TiO3@2 wt.%Er2O3 ~3.210-7 100 14 

0.9(Na0.4Bi0.4Ba0.06Sr0.14Ti0.99Ta0.01O3)-0.1NaNbO3 ~7.010-7 150 15 

0.8(0.67BiFeO3−0.33BaTiO3)−0.2Sr0.7Bi0.2Ca0.1TiO3 ~6.510-8 80 16 

Ba0.95Li0.05TiO3 ~3.010-8 40 17 

 



 

Figure S15. Weibull distributions of breakdown electric field for SBPLNN ceramics, the Weibull modulus 

 is determined as 18.9. 
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