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Mechanism of giant dielectric response of CaCu;TiyO;; ceramics

ZHENG Xing-hua, ZHANG Cheng, LIU Xin, TANG De-ping, XIAO Juan
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Abstract: According to the debate on the origin of the giant permittivity of CaCu;Ti4O, (CCTO) ceramics, a small
amount of MnO, substitution for CuO or TiO, was adopted to prepare the ceramics with nominal composition of
CaCu;_Mn,Ti40;; (x=0-0.3) or CaCu;Tis,Mn,O;, (y=0-0.1) by solid-state reaction method. The mechanism of giant
dielectric response in CCTO ceramics was discussed in view of microstructure evolution and variation of electric
properties. The results show that CCTO ceramics with a small amount of MnQO, substitution exhibit BCC perovskite
single phase, but the abnormal growth grain gradually disappears and grains become obviously uniform and fine.
Meantime, resistivity significantly increases from 107 to 10° Q-cm, dielectric constant is abruptly suppressed from 10* to
10%, and dielectric loss is greatly reduced from 10~ to 107, An internal barrier layer capacitor (IBLC) is associated with
relative insulating grains/subgrains and semiconducting grain boundaries/subgrain boundaries. CCTO ceramics with
high dielectric constant, low dielectric loss and good temperature stability are achieved at lower sintering temperature
(<1100 °C). An effective method is found to decrease the dielectric loss of CCTO ceramics.
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Fig.1 XRD patterns of CaCu;_,Mn, Ti;O1, (a) and CaCusTis,Mn,O,, (b) ceramics
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Fig.2 SEM images of CaCu;_Mn,Ti4;O, with
x=0.15 (a) and CaCusTis,Mn,O,, ceramics with
y=10(b), 0.001 (c), 0.004 (d) and 0.1 (e)
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Fig.3 Frequency dependence of dielectric constant ¢ (a) and

dielectric loss tan ¢ (b) for CaCu;-,Mn,Ti4;O;, ceramics
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Fig.4 Frequency dependence of dielectric constant ¢ (a) and

dielectric loss tan J (b) for CaCu;Tis,Mn,O,, ceramics
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Fig.5 Dielectric constant of CaCu;_Mn,Ti;Op, (a) and

CaCu;Tiy,Mn, Oy, (b) ceramics as function of temperature
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Fig.6 Impendence spectra of CaCu;_Mn,Ti4O,, ceramics
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