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ABSTRACT

The electrical resistivity of the ceramic glaze coated on ceramic substrate plays an important role on the
characteristics of the thick and thin film electrical circuits. In this study the effects of the various modifiers
on the electrical resistivity were examined in Si02-A1:05-B;0:-R0O-Nz;0 RO=Ca0, Sr(, Ba(, Ph() glass system.
Tn alkaii free glasses, where divalent cations are responsible for electrical conduction, the electrical conductivity
of the glasses increased with the ionic size of divalent cations due to the decrease in the bond strength between
oxygen and divalenl cation. In Na,0 containing glasses, however, where Na™ ion 15 responsible for electrical
conduction, the ioni¢ conductivity decreased with the ionic size of divalent cations because the blocking effect
of the cations on Na*t ion movement increased with larger divalent cations. Na™ ionic conduction also depended
on the glass structure relaxation due to the coordipation aumber changes of B0, and ALD, which varied

with the Na.,Q content in the glass.
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Table 1. Glass Composilion of Ceramic (laze

A-geres (male%)
Si0; | AlQ: | BOw | RO(Cal, 5r0, BaO, PbO)
55 ) b 35
B-series (mole%)
Si0: | ALO, BaOs RO(Ca, 50, Naz(
Ba(, PbO)

56 5 5 26 10
C-series (mole%)
Sample No. S | ALO, | B.(Q, | Ca0 | Na,O
C—0N | 35 0
C—2N 33 2
C—4N 31 4
C—6N 29 6
55 5 5
C—8N 27 8
C—10N 25 10
C— 15N 20 15
C—20N 13 20
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Fig. 1. Electrical resistively versus reciprocal tempera-
ture for alkal free glasses.
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Fig. 2. Electrical resistively versus reciprocal tempera-
ture for 10 mole% Na,O containing glasses.
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Table 2. Electrical Resistivity Deflection Points for Al-
kali-free and Na,O Containing Glasses (T).

glass alkali free Na;O containing
oxide glass glass
Ca0d 395 155
SrO 355 200
Ba0 300 265
PbO 270 275
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Fig. 3. Electrical resistively versus reciprocal tempera-
ture for 55510, 5A1L0; 580y (35 —x)Ca0xNa,0Q
glasses.
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Fig. 4. Electrical resistively deflection points for 55Si0,
5ALG, 5B.0, (35— xCa0xNa0) glasses,
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