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Dielectric Properties of High-voltage X8R Dielectric Material with
Different Kinds of Dopants

LI Ling-Xia, GUO Rui, WANG Hong-Ru

(Electric Information engineering institute in Tianjin University, Tianjin 300072, China)

Abstract: The doping effects of NiNbyOg, CaZrOs and MnCQOg on the dielectric properties and break-
down voltages of fine grain BaTiOg systems were studied. NiNbsOg can shift the Curie temperature and
broaden it, and makes contributions to double peaks; CaZrOs may improve the temperature coefficiency
characteristic greatly and enhance the withstand voltage; adding MnCOQOj3 can restrain the overgrowth of
particles, which can decease the dielectric dissipation and improve the withstand voltage greatly. With
adding 2.5mol% NiNbOg, 1.5mol% CaZrO3 and 0.1mol% MnCOj3, a kind of MLC ceramic with low
frequent and high voltage can be got, which also meets X8R requirement, and its dielectric properties
are as follows: € >2600, AC/Copoc < £15% (—55°C — +150°C), tgd <0.7%, Ep, >15kV/mm.
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Table 1 Effects of NiNb2Og on properties of

samples
Content TCC (AC/Ca0¢)/% Ey
/mol% e -55°C 125°C 150°C tg§ /kV-mm™'

1.5 2861 -22.43 52.51 22.02 0.0161 8.0
2.0 3194 -21.22 31.68 8  0.0142 9.3
2.5 3250 -18.74 18.39 -0.35 0.0125 10.0
3.0 3080 -18.81 5.6 —8.99 0.0110 9.8
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Content TCC AC/Ca0oc Ey o
<04 /
/mol% € tgd  55°C  150°C  /kV-mm™* ] 7
(&) v—////j//
~ -5 A— o
1.0 3135 0.0123 —11.95% -14.8% 9.5 ;J] -
1.25 3017 0.0115 -7.35% -15.63%  10.9 LS
1.5 2870 0.0104 -5.04% -14% 11.3 -154
1.75 2535 0.0103 -3.77% -11.3% 11.8 -20 . . . . .
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Table 3 Properties of BaTiO3; with various amounts of MnCOs3

Content € TCC (AC/Ca00¢)/% tgd Density Ey,

/mol% -55°C 125°C 150°C /g-cm ™3 /kV-mm™*
0.05 2789 -5.97 -5.12 -12.34 0.0104 5.62 12.7
0.1 2649 —5.24 —2.89 -11.28 0.0061 5.88 15.2
0.15 2587 —4.28 -0.33 -9.56 0.0110 5.82 13.3
0.2 2690 —2.01 -3.55 -8.33 0.0118 5.32 9
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Fig. 4 SEM images of BaTiO3 samples with different amounts of MnCOs3
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