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EREE N o Low Temperature Sintering of Ceramics and their Application

Low temperature sintering of ceramics is an important key technology at the thought of current energy
situation, because it directly contributes to energy conservation. Moreover, it is expected to be applied to various
fields. Here, as an example of our research, we introduce you low temperature sintering of alumina (Al2Os) and
its application to electronic devices in the followings.

Alumina has been widely used as electronic ceramics such as wired substrates and device packages because of
its high thermal conductivity, high physical strength and good electrical characteristics. However, due to the high
sintering temperature of approximately 1500°C, the co-fired conductor metal need to have a high melting point
such as tungsten and molybdenum that have high electrical resistance. On the other hand, the ceramic
materials, which can be co-fired with conductors that have low electrical resistance such as silver (melting point
of 961°C) and copper (melting point of 1083°C), are called LTCC (Low Temperature Co-fired Ceramics) (Fig.1).
LTCC generally include large quantity (approximately 50% of the total weight) of glass for making the firing
temperature lower. Therefore, most of such materials have low thermal conductivity, which were undesirable for
the intended application. The recent studies by us have been intended to develop the sintering additives that
could make alumina sintered at low temperature with a small quantityy. When making use of
CuO-TiO2-Nbz05-Ag20 type additives, high-density alumina were obtained by firing at 900°C or below, even
though additive contents were at only 5mass%. The obtained material showed high thermal conductivity of
18W/mK, which was higher than that of conventional LTCC materials (Tablel). Analysis of sintering
mechanism of alumina and its feasibility study to electronic devices has being examined.
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Fig.1 Relationship between firing temp. and relative density. Tablel Properties of conventional and developing material.

Available Facilities and Equipment ‘

Electric furnace (by Motoyama Co., within 1500 degrees C)

Steam reformer (no brand)
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