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A Study on the Electrical properties of the Ceramic capacitor's material with
High dielectric constant
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Dept. of Electrical Engineering, Chang-Won National University

Abstract - In this paper, a study on the electrical properties of
ternary compound ceramics {(1-y-x)BaTiOs-ySrTiO3-xMgTiOs)
fabricated 7 samples with each mol[%] by using the mixed oxide
method. In this case, the sintering temperature were at 1,250{C]

for 2{hr}.

Also made ceramic capacitors from 7 samples, temperature
coefficient of the capacitance and the variation of relative
dielectric constants and loss with fixed frequency (1KHZ) were
studied,

In some ceramic capacitors, has shown very good properties of
the dielectric constants and loss. In case of BSM-11 ceramic
capacitor, is sure to the commercial capacitor which shows steady
properties.

Key words : BSM-11 (0.8BaTiO3 - 0,15rTiOs - 0.1MgTiO3)
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Table 1 Specimen number and Composition

specimen composition[mol%) remarks(company)
(BaTi03-SrTi03-MgTi03)
BS-25 75 -25-0 ALDRICH ¥t
BM-20 80 -0-20 “
BSM-11 80-10- 10 “
BSM-12 70-10-20 “
BSM-21 70-20-10 “
BSM-22 60-20-20 “
B-100 100 -0 -0 “
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Fig. 1X-ray diﬁ‘mﬁon with four temperatare

AFA 1 (1-y-x)BaTiO3-ySrTiOs-xMgTiOs M 2}2) 2] SEM A3
Fig. 1 SEM photographs of (1-y-x)BaTiO3-ySrTiO3-xMgTiO3
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Table 2 Dielectric constants and loss of the each sample
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Fig. 2 Comparision with Dielectric constants and loss
of B-100and BS-25
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Teml T o5 T w20 | R | R | Eeea | R B0
-40 2800 1231 1131 910 947 820 1600
-30]  2800] 1236 1 932 949 836] 1685
~20 2831 1311 1286 949 . 947 852 1901
=10 2878 1284 1305, 1001 990 836 1849
of 3os6| 1311} 1310 1002 988 875 2060
10| 373l a2 133l 12| 1081 889| 2483
20| 3334] 425 1345, 1021] 1026 857 3240
30 3515 147N 1340 1021 994 830 3821
40| 3784] 1497] 1347] 1026 976 811| 3979
50 4120 1513 1345. 1024 947 784 3979
60 4390 1532 1333, 1017 913 7501 3909
70| - 4322) 1559 1310 997 878 718 3909
80 3768 1593 1285 980 856 886 3944
20 3220 1630 1275 973 838 670 4032
100 2769 1686 1275 988 836 679 4191
110 2407 1753, 1315 1024 858 725 4508
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-0 0.01] 0.007] 0.004] 0.01] 0.008] 0.007 0.0
=30 0.015] 0.007 0.004 0.01 0.009| 0.007 0.047
-20| 0.017{ ©0.008) 0.005| 0.013| o0.008) 0.008] o0.066
-10| 0.014] 0.005| 0.005] o0.011] o0.007| 0.009] o0.076
of ©0.017] o0.005| 0.007] o0.013] o0.01| o0.008 0.1
10| 0.025| 0.007| 0.007| 0.016{ o0.009] o0.008{ o0.164
20| o.03 0.1 o0.01| o.018) o0.009] 0.008] 0.211
30} 0.038 0.013 0.01 0.02 0.01 0.009] 0.162
40 0.043 0.017| 0.014 0.023 0.011 0.009| 0.095
50 0.042 0.023] 0.017] 0.026 0.014 0.01 0.063
60 0.038 0.026] 0.024 0.03 0,022 0.018] 0.048
70 0.035 0.034 0.041 0,054 0.047 0.04 0.045
80 0.038 0.052| 0.074 0.087 0.082 0.085 0.044
90 0.06 0.072| 0.126] 0.132 0.121] 0.1%4 0.045
100  0.104 0.104 0.175{ 0.202 0.202] 0.251 0.045
10| ©0.114] 0.139] - 0.193 0.302] 0.31] 0.405| o0.046]
1200 0.212| o0.165) 0.259] 0.381| 0.408] 0.548| 0.046]
130 0.339 0.177 0.296; 0.421 0.475| 0.634 0.034
140 0.411 0.175 0.301 0.449 -0.506] 0.702 0.032
150 0.457 0.173 0.382 0.493] 0.578] 0.75%4 0.046]
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Fig. 3 Comparision with Diclectric constants and loss
of BM-20,BSM-12,BSM-22
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Fig. 4 Dielectric constants and loss of BSM-11
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