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ABSTRACT The effects of Mn%* concentration on temperature-capacitance characteristics (TCC)
of barium titanate without/with calcium borosilicate (CBS) glass doping were investigated. The results
showed that without CBS glass doping, TCC of barium titanate had no regular change while Mn?*
concentration changed and exceeded the X8R specification unfortunately. With CBS glass doping, the high
temperature peak of TCC exhibited a continuous enhancement when Mn?t concentration increased and
X8R specification was satisfied gently. The high temperature variation rate of capacitance for BT ceramic
was somewhat proportional to the mean micro-strain. The formation of the strip-shaped secondary phase
of CazMn,SigO4y4, which altered the internal stress system of BT ceramics, is presumed to be the factor
that improved the TCC of barium tianate.
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Fig.1 Temperature dependence of capacitance
change of samples with different Mn2* con-
centration with CBS doping (a) and without
CBS doping (b)
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Fig.2 SEM morphology of as-fired ceramics with different Mn?* concentration without CBS doping
sintered at 1100 C in air (a) Mn-free, (b) 0.012 mol%, (c) 0.020 mol%, (d) 0.036 mol%
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Fig.3 SEM morphology of as-fired ceramics with different Mn?' concentration with CBS doping sin-
tered at 1100 C in air (a) Mn-free, (b) 0.012mol%, (c) 0.020mol%, (d) 0.036mol%
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Fig.4 XRD patterns of BaTiO3 ceramics doped with
different Mn?* concentration without CBS
doping (a) and with CBS doping (b)
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Table 1 Micro-strain of the BT ceramics from
MAUD program (a) without CBS doping,
(b) with CBS doping

(a)

Mn Micro- TCC1250¢ TCCq500¢c
/mol% strain/10~% /% /%

0 11.2 7.3 -19.9
0.012 10.9 -1.8 -28.0
0.020 11.8 3.9 -17.9
0.036 11.6 3.6 -17.9

(b)
Mn Micro TCC1250¢ TCCq500c
/mol% strain/10~4 /% /%

0 11.5 3.5 -16.4
0.012 12.8 12.0 -7.4
0.020 14.3 18.5 0.7
0.036 15.9 33.1 20.4
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