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Doped SnO2 was investigated as a kind of varistor with insulating grain boundaries and 
semi-conducting grains, sim-ilar to CCTO and doped TiO2 ceramics in which CP was dis-
covered.24–27 CP was also observed in doped SnO2 ceramics; however, CP can only be 
observed at low frequencies in ZnþCo co-doped SnO2 ceramics.28 Nb doping can generate 
n-type carriers that can result in CP and high dielectric loss in tetravalent oxides. Trivalent 
cation doping can be considered acceptor doping and can capture the electrons introduced 
by Nb doping in tetravalent oxides. As a result, the concentration of carriers can be acutely 
tuned by adjust-ing the ratio between Nb and trivalent cations, which will result in different 
grain and grain boundary resistances for co-doped tetravalent oxides.29,30 Therefore co-
doped SnO2 may be a type of CP material with low dielectric loss.
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