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Fig.1  XRD patterns of the samples doped with 

different Y contents 

 

Y,7��EY§M�d�56�B\ªÃX Y,7

]c�ó BaTiO

3

d2·¢�d�56^�_T6� Y

,7NnJdeO��X Y,7¢deO�`a4¿

Nn¢deO� Y,7�Ib-cd����SCD�

°FäåD�@?d��� 2D S5äå�<4×Xä

å S5D�deO O�Y§ª¤M� S1! S4�deO

� Y/I= Y

2

O

3

�eNn4H�EÄÇäå¿fNn

JemO� Y,7�EY§g7Wh��=¢ XRD�

�D£iT]c BaTiO

3

j^�o���$b«4 

Ã^��� 3D Ykl����m��<�56

äåD Y,7��§�?ï����D YklY§�

Ê%�En	oT?ï���S\ªcäåD Y,7

��§�p�4 

����������

� 4 +½×äå� Cole-Cole ��þ��.+ 40 

Hz~100 MHz4YZ©ª

[13]

#PTC FG/q+d�!

de����d�!de��ST½×��- R

g

!

R

b

�=r�su� C

g

! C

b

4+�de�st¦�d

��s�}~uod��s�ÃX3u���� 4 �

<4ÂÃ¢�K�. ω÷�äå-� Z+# 

 

 

 

 

 

 

 

 

 

¥ 2  S1WS4h S5noQ§¨©ª SEM«¬ 

Fig.2  SEM images of the samples of S1 (a), S4 (b) and S5 (c) 
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Fig.3  EDS spectra of the grain-boundary-grain region for the samples of S1 (a), S4 (b) and S5 (c) 
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Fig.4  Cole-Cole curves of the different samples at 40 Hz~ 

100 MHz 
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Fig.5  Grain resistance R
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 (a), grain boundary resistance R
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 (b) and 

total resistance R (c) of the different samples at room temperature 
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Fig.6  Resistance-temperature characteristics of different 

ceramic samples 
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Abstract: Y and Mn co-doped BaTiO

3

 ceramics were prepared by the conventional solid state reaction. The phases, microstructures and 

composition of the prepared samples were characterized by X-ray diffractometer, scanning electron microscope and energy dispersive 

spectrometer, respectively, and the electrical parameters were measured. Results show that the room temperature resistance of BaTiO

3

 

could be effectively decreased by Y doping. However, the excessive Y would segregate at the grain boundary, which weakens the positive 

temperature coefficient (PTC) effect of BaTiO

3

 ceramic, due to the interaction with Mn at the grain boundary. Through the coordinating 

behavior of grain and grain boundary, the PTC effect of BaTiO

3

 ceramic could be efficiently regulated.  

Key words: thermistor; doping; coordinating control; PTC effect 
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