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Figure S1. Linear fitting for breakdown strength of Weibull distribution for the BST-BMN thin 

films.

As shown in Fig. S1, the Weibull distribution function is employed to obtain the 

value of breakdown strength (BDS). Two key parameters of the Wei-bull distribution 

Xi and Yi are calculated from formulas below:

                               Xi = ln(Ei)                           (1)                    

                          Yi = ln(-ln(1-i/(1+n)))                      (2)                    

Where i presents the serial number of different specimens, n denotes the total 

number of specimens. Ei reflects the specific BDS of each specimen. The order of 

different samples is determined by the value of its BDS: 

E1≤E2……≤Ei……≤En.

As shown in Fig. S1, the linear relationship between Xi and Yi can be obtained, 

the calculated Eb and  are 5170 kV cm1 and 14.90, respectively. The fitted value of 

BDS is superior to many other lead-free thin film systems,1 which is conducive to the 

energy storage performances of the BST-BMN thin film capacitors.



Figure S2. Leakage current density of the BST-BMN films as a function of the electric field.

Fig. S2 shows the leakage current density of the BST-BMN films as a function 

of the electric field. The leakage current density was determined to be 1.6  109 A 

cm2 and 1.0  106 A cm2 under the electric field of 0 kV cm1 and 500 kV cm1 

respectively, which were several orders of magnitude lower than those of undoped 

BST thin films at the same electric field.2,3 The suppressed leakage current is 

conducive to the high BDS in the investigated thin films. 4,5
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