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The electronics industry is continually looking for new materials to keep up with its ever changing

technologies. Of particular interest is the packaging of integrated circuits (ICs). For some package

“designs, the ICs are mounted on a substrate material that must be electrically insulating, have

appropriate dielectric characteristics (i.e., low dielectric constant), as well as dissipate heat
generated by electrical currents that pass through the electronic components (i.e., be thermally
conductive). As the IC electronic components become packed closer together, this dissipation of
heat becomes an increasingly more critical consideration.

Aluminum oxide has been the standard-bearer substrate material; its chief limitation, however, 1s a
relatively low thermal conductivity. As a general rule, materials that are poor electrical conductors
are also poor thermal conductors, and vice versa. Exceptions (i.e., electrical insulators and thermal
conductors) are high-purity ceramic materials that have simple crystal structures; these include
boron nitride (BN), silicon carbide (SiC), and aluminum nitride (AIN). Currently, the most

promising substrate alternative is AIN, which has a thermal conductivity a factor of 10 better than

that for alumina. Furthermore, the thermal expansion of AIN is very close to the silicon IC chips

for which it serves as a substrate.
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