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Developement and Electrical Properties of Glass-Ceramic Dielectrics for
Multilayer Capacitors with Silver Intemal Electrode
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(Heon-Soo Lee*, Myung-Mo Son*, Hee-Chan Park**)
Abstract

Glass-ceramic dielectrics were prepared for the purpose of multilayer capacitors with silver internal
electrode. The components of the glass-ceramics were composed of Si0O,, ALO, BaO, SrO, TiO., and
B.O,. Their crystallization behaviors have been investigated as a function of temperature, particle size
and composition in relation to dielectric properties such as dielectric constant and loss factor,
Crystallization temperature was determined by differential thermal analysis(DTA). Crystalline phases
formed by heat treatment of glasses were identified by powder X-ray diffraction(XRD) analysis. As a
result, (Ba,Sr)ALSLO, was developed as a major crystalline phase in the temperature range of 850-900C.
The dielectric constants of the glass-ceramics were 8 to 13, and Q factors were similar with those of the
conventional dielectrics,
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Table 1. Chemical composition of glass frits(in mol. %)
Sample 5i0, AL, Ba0 §10 Ti0, Ca0 Mg0 0 B0,
Sl 30.80 7.82 13.52 - 7.98 14,21 - 9.80 6.87
S2 41.48 9.63 6.90 10.20 1134 6.73 9.37 4.3
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Table 2. Characteristic points of glass frits

Sample Ty(X) Ta(C) T.(¢)
S-1 668 804 852
S-2 128 832 855
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Fig. 1. DTA curves of S-1 and S-2 glass frits(Ty

; deformation temp., T, ; crystallisa-
tion onset temp., T. ! crystaliisation peak
temp.)
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Table 3. Specific Gravities for S-2 samples
heat-treated at various temperature

Heat-treated Temp. (C) Specific Gravity
Green body 2.163
800 2.954
820 3.023
840 3.031
860 3.034
880 3.039
900 3.041
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Fig. 3. XRD patterns for S-1 samples heat-
treated at various temperatures
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Fig. 4. XRD patterns for S-2 samples heat-

treated at various temperatures
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Table 4. Dielectric properties of the samples
heat-treated at vanous temperature
Sample Crystallisation ?;ilsid(gg tan &
No. temp. () 1MHz)
820 9,23 0.005
840 9.15 0.0008
Sl . 860 9.16 0.0003
880 9.28 0.0002
900 9.27 0.0001
800 12.43 0.006
820 12.64 0.0003
-2 840 12.69 0.0002
860 12.70 0.0001
880 12.74 0.0001
900 12.80 0.0001
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