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Abstract Low dielectric Mullite/Glass composites for substrates were fabricated by mullite synthesized from kaolin
and alumina, and borosilicate glass. By the liquid-sintering, the composites were densified at low sintering temperature
in air, allowing cofiring with Cu, Ag, Au and Ag-Pd. Crystallization of the borosilicate glass was not occured. The mullite/
50 wt% glass composites fired between 950 and 1100°C showed good properties for high-performed substrate, such as
low dielectric constant (5.2~5.4, at 1 MHz), low coefficient of thermal expansion (5.3~5.7x10° - °C™, and bending
strength of 130 MPa.
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Chemical composition of borosilicate glass
Component wt%
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Fig. 1. Porosity and apparent density versus sintering
temperature as function of borosilicate glass content
(Wt%).
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Fig. 2. Shrinkage versus sintering temperature as a
function of borosilicate glass content (wt%).
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Fig. 3. Bending strength versus sintering temperature as
a function of borosilicate glass content (wt%).
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Fig. 4. Thermal expansion coefficient at 300°C of mullite/
50 wt% borosilicate glass composites as a function of
sintering temperature.
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Fig. 5. Thermal expansion of mullite/50 wt% borosilicate
glass composites sintered at 1000°C compared with Si and
various substrate materials.
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Fig. 6. Relative XRD peak intensity and dielectric con-
stant of mullite/50 wt% borosilicate glass composites as a
function of sintering temperature.
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Fig. 7. XRD patterns of mullite/50 wt% borosilicate glass
composites according to sintering temperature (C; cristo-
balite, M: mullite).

Fig. 8. SEM photograph of etched surface in section of
mullite/50 wt% horosilicate glass composites sintered at

1000°C.
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