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A. Stress Calculations: 

Stresses in the films were calculated using the properties available in the literature for 
bulk PLZT materials. The stresses in PLZT films were determined using the properties 
given below and Eq (1). 

Table of Properties used for films and substrates: 

PLZT = 5.4  10-6 /oC; LNO = 12.5  10-6 /oC; Si = 3  10-6 /oC; Ni = 14.1  10-6 /oC; 

EPZT = 85GPa; PZT = 0.28; T = 625oC 

Stress was calculated using Eq (1). Negative and positive values indicate compressive 
and tensile stress, respectively, observed in the films. 
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B. Gibbs Free Energy Calculations: 

Under the Landau-Ginzburg-Devonshire theory, Gibbs free energy is defined as 

 

 

 

 

 

        ……Eq (2) 
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For tetragonal compositions, P1 = P2 = 0, P3  0; For two dimensional stress, X1 = X2  0; 

X3 = X4 = X5 = X6 = 0. Therefore G reduces to: 

 

    

        ……Eq (3)    

 

  ……Eq (4) 

          

PZT 50/50 Constants [S1]  
1 @ 25C, m/F   -2.669  107 

11, m
5/C2F  -1.431  107 

111, m
9/C4F   1.342  108 

Q11, m
4/C2  6.50  10-2 

Q12, m
4/C2  -3.20  10-2 

s11, m
2/N   6.785  10-12 

s12, m
2/N   -2.50  10-12 

  

 

C. Second Order Phase Transition 

For second order phase transition, the remnant polarization decreases to zero as 
temperature approaches the Curie Temperature and is defined by Eq (5) [S2] 

  2/1/)( PcPr TTP        ……Eq (5) 

Measured data was fitted with this equation to achieve correlation coefficient of >0.99 
and the respective curie temperatures are reported in the communication.   
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