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We investigated the material design of polymer-based composites filled with
ceramics particles, aiming for the development of low dielectric loss composite substrate materials
suitable for millimeter wave applications. Low dielectric constant and low dielectric loss ceramics
fillers, MgAl204, Mg2Si0O4, and Zn2Si04, with various shapes were successfully synthesized. Surface
modification methodology useful to reduce dielectric loss was developed. Anisotropic dielectric
properties of the composites were studied to clarify the effect of dispersion/orientation state of
anisotropic-shaped hexagonal boron nitride fillers. Anisotropic thermal conductivity was also
dependent on the filler orientation. These findings can be utilized for material design of low loss
dielectric composites.
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