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ABSTRACT

The effect of Nb0; and CoQ addition on the temperature dependence of the BaTi(h-hased ceramic capa-
citor has heen studied. X7R with moderale lemperature dependence has been develaped hy means of pre-
cisely contralled Nb,O5/CoQ ratio. Dielectric constant(K) and dissipation factor(DF) were 3500 and 1.5%,
respectrvely. As Lhe content of NbyOs was mereased, the curie remperature(T.) was shifted to lower tem-
perature and the dielectric constant at T, was decreased. The proper addition of CoO with Nb.Os umproved
the lemperature dependence of delectric properlies of the BaTi0,-based ceramic capacitor.
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Fig. 1. Schematic disgrams of characleristic X7R. (a) flat chelectric properties of K vs. T curve and (b),(c)”

cote-shell structure in doped BaTQ;
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Fig. 2. Composition diagram of BaTi0s-Nb,0s-Co0
system fired 2 hr at 1300°C in arr” (1,2:X7R
region. 3'semiconduction region, ® :selected
composition).
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Fig. 3. Effect of Nh0s/CoQ mol% ratio on dielectric

constant of BaTiQ; doped with Nh,O; and CoO
(1300°C sintering).
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Fig, 6. Effect of NhyOs content on K va. T curve of
BaTi0; doped with 0.5 mol% CoQ (1300°C sint-
ering).

Table 1. Dhelectric Properties of BaTiQ, with NhyOs
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Fig. 7. Effect of CoO contenl en TCC vs. T curve of
BaTiQ, doped with 1.2mol% NbOs; (1300°C

sintering).

Table 2. Dielectric Praperties of BaTi0, with CoO

Contents Contents
mol% Dielectric properties (1kHz, 1V,,.) mol% Dielectric properties (1 kHz, 1V.,)

NbgOg Cold KZS‘[} DF25'C (%) TCC%%'C TCCIES'C
0.9 05 | 3598 1.13 -115 12.3
1.2 05 | 3756 1.24 -11.5 -4.50
1.5 a5 | 4399 1.61 -31.1 -33.2
2.0 0.5 | 4035 1.29 -20.0 -41.3

NbO; | CoO Kae DFEEC(%) TCC e | TCCuasg
1.2 0 4314 215 -45.6 -7.8
1.2 0.3 4349 1.85 ~41.7 -21.2
12 0.5 3756 1.24 -11.5 -4.50
1.2 0.7 | 4377 1.43 -20.0 -20.50
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