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Fig. 17 Composed by using two kinds of resonator, frequency response of A

Ladder-type oeramic filter



- ii -



- iii -



- 1 -

 



 





- 2 -



- 3 -

θ



- 4 -



- 5 -



- 6 -

。

。

Fig. 5 An equivalent circuit of a piezoelectric ceramic

resonator in the frequency band
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Fig 6. Simplification process of an equivalent circuit

of the piezoelectric ceramic ladder filter

 

 


⋅



  



 


  



  



 


 



- 9 -

 


⋅



 






  



 






 

 

 

   

   

 










 



 


 






 


 






 


 

 
⋯⋯




 


 

 



- 10 -

 















 



 





 
 



- 11 -

  




 




 




 




 

 




  











- 12 -

Raw material Purity [%] Manufacturer

PbO 99.5 Hayashi Pure Chemical Industries. LTD.

TiO2 99.0 Hayashi Pure Chemical Industries. LTD.

ZrO2 99.0 Sigma Chemical Co.
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Resonator

3.71 1.31 0.98 0.33

4.58 4.62 0.97 0.86

Table 3 Size comparison of the substrates utilized contour extensional

vibration mode and length extensional vibration mode

Resonator
[uF] s[mm²] t[mm] [F/m]

 35.7 4.86 0.98 ×

 46.01 5.24 0.99 ×

 39.34 5.00 0.98 ×

 629.1 21.21 0.35 ×

 643.7 21.07 0.35 ×

 644 21.16 0.34 ×

Table 4
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Fig. 18 composed by using two kinds of resonator,

frequency response of A Ladder-type ceramic filter
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