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Figure S1. (a) X-ray diffraction (XRD) spectra in a range of 20 - 70°. (b) Scanning 
electron microscopy (SEM) image of the PLZT target. SEM image is 23 (x) × 23 (y) 
μm2. 
 



 
 

Figure S2. XRD spectra in a range of 20 - 80° of the PLZT thin films on Si (600) 
fabricated at 750 °C under an annealing oxygen pressure of 50 Pa. The inset is the 
spectra between 30° to 50°. 



 
 

 
 

Figure S3. (a) Calibration curves for the growth rate of the PLZT thin films on MgO 
(200). (b) Atomic force microscopy (AFM) images of steps for samples deposited 
with different repetition times of the excitation laser: 1000, 2000, 3000 and 5000. 
 



 

 
 

Figure S4. SEM cross-sectional views of the PLZT thin film fabricated at various 
temperatures: (a) 650 (b) 700 and (c) 750 °C.



 
 
Figure S5. SEM cross-sectional views of the PLZT thin films annealed at various 
oxygen pressure: (a) 30 (b) 50 and (c) 100 Pa.



 
Figure S6. (a) X-Ray photoelectron spectroscopy (XPS) spectra of the PLZT thin 
films annealed at various oxygen pressure: 30, 50, 100 Pa. Core level spectra of Pb 4f 
for each sample: (b) 30 (c) 50 and (d) 100 Pa



 

 
 
Figure S7. The P-E loop of the PLZT target. 



 

 
 

Figure S8. The room-temperature frequency dependent dielectric constant of the 
PLZT target. 
 



Table S1. Binding energy peak positions of the core levels of Pb for the PLZT thin 
films annealed at various oxygen pressure: 
 

Annealing 
oxygen 

pressure 
Pb 4f5/2 Pb 4f7/2 

30 Pa 142.5 139.2 

50 Pa 142.6 139.4 

100 Pa 142.8 139.6 

 
 
 



 
 
Table S2. The dielectric constant of the PLZT thin films at each bias voltages with the 
fixed frequency of 1kHz. 
 

Bias (v) 0.2 0.4 0.6 0.8 1.0 
Dielectric 
constant 1573 1523 1474 1438 1425 

 
 


