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Figure 4.7. 15 nm  Y2O3  ( a)  C- V curve ( b)  J- V curve  
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Y2O3      5 nm, 10  nm, 15  nm  

Y2O3    600   30     

POT - EOT   . Figure 4.8.     

k  12  .     XRD    

     /     

 .    Y2O3    

 cubic         

 /  k  12     .    

 Y2O3  k (10~15)   . 

 

 ZYZ   ZrO 2   Y2O3   

  TiN       TiN  
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Y2O3   POT - EOT curve  . Al 2O3 

      TiN    Al2O3 
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 . Figure 4.9.     ZrO 2   Y2O3 

 TiN      k  12   

  , Al 2O3   k  8.5    

 .         set - up  
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Figure 4.8. Y 2O3   /  POT - EOT curve  

 

 

Figure 4.9. (a)  ZrO 2   Y2O3  (b)  TiN   Al 2O3 

  POT - EOT curve  
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 Y2O3  Al 2O3     

     . TiN   

 15 nm       TiN/Pt  

  J- V/C - V curve     J- EOT 

curve  . Figure 4.10.    . 

  capacitance density   Y2O3  Al 2O3   

0.9  fF/ 2   leakage current density   Al 2O3  

 0.8V  6.3 10 - 10  A/cm 2  Y2O3  1.86 10 - 9 

A/cm 2    .      

  Y2O3    leakage current  Al 2O3 
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47 

 

 

 

Figure 4.10. 15 nm  Y2O3  Al 2O3  (a)  C- V curve 

(b)  J- V curve (c)  J- EOT curve  
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4.3  ZYZ  ZAZ     

 

4.3.1 10  nm  ZAZ/ZYZ   

 

ZAZ      leakage current  

  ZYZ      .   

 10  nm  ZAZ  ZYZ     

ZAZ  ZYZ       

. 

TiN   ZrO 2  5 nm  Y2O3    

ZrO 2   5 nm   ZYZ  , 

  ZAZ    Y2O3  Al 2O3  

ZrO 2   .   J- V  C- V  

   .     

     /   ZAZ  ZYZ 

    .  

  figure 4.11.  . C- V curve    

ZYZ  Capacitance density  ZAZ  10  %   

       . J- V curve 

  /   ZAZ  ZYZ   leakage 

current      1- order     

  . J- EOT curve       

  ,     ZYZ   
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    XRD( X- ray diffraction )  

.   figure 4.12.     ZYZ 

  t - ZrO 2       ZYZ 

 ZAZ   t - ZrO 2      . 

  ZYZ       

 ZAZ         

ZAZ  ZYZ        

     . 
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Figure 4.11. 10 nm  ZAZ  ZYZ  (a) C - V curve (b) 

J- V curve (c)  J- EOT curve  
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Figure 4.12. 10 nm  ZAZ  ZYZ  RTA /  XRD 

pattern  

 

 

 

 

 

 

 


































































