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Preparation and Crystallization of Non-alkali Multicomponent
Glasses for Thick—film Insulators
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Abstract

Crystallizable glasses with precipitation of celsian, anorthite,

wollastonite and gahnite were

prepared for the purpose of insulating dielectric layers in devices such as integrated circuit

substrates. The starting glasses were prepared by melting the batches for 1 hour at 1450C and

then quenching to a distilled water. And crystallization behavior of these glasses were studied by
DTA, TMA, XRD analysis and by the measurement of dielectric properties.

The overall composition of the glass-ceramic consists in weight percent of 30-35% Al:O3 13-26%
BaO, 5-21% Ca0, 10-24% Zn0O, 45-9.0% TiO2 and 4-8% B:0a.

As a result, in barium-rich glasses only celsian phase was developed in the range of 850-900TC.

Also, the thermal expansion coefficient, dielectric constant and quality factor of these glass-ceramics
were 68x107/C, about 9 and more than 1000, respectively.
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Table 1. Chemical composition of glass frits.

A3 O sio | Tio | Aes| B0 | 20 | oo B0y
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Fig. 1. DTA curves of S-1, S-4, §-5 and S5-6
glass frits(A-B:Deformation Range,C-D:

Crystallization Range)
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Table 2. Thermal characteristics of various
samples at heating rate, 10C/min.

Sawple No. Defomtio;we(.c) Crystalliza;;o:e('c)
s-1 640 - 718 790 - 900
§-2 650 - 725 802 - 920
§-3 680 - 775 840 - 940
S-4 706 - 767 830 - 925
s-5 683 - 740 798 - 885
§-6 690 - 758 804 - 890
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