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Research & Development of low temperature co-fired glass ceramics with high Q
and low dielectrics for millimeter-wave communication
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On the wireless communication, high frequency such as millimeter-wave is
expected for 5G, because high frequency brings high rate data transfer. The materials are expected
high Q and low dielectric constant, the former is needed for high frequency because alternate
current of electromagnetic wave brings dielectric losses, and on the later, shortening of wave
length based on dielectric constant is not needed because of short wave length of millimeter. The
low dielectric constant rather is needed for time delay which brings short time delay. Silicate are
candidate for millimeter-wave dielectrics because of low dielectric constant based on the Si0O4
tetrahedron with 50% covalency. In particular, indialite glass ceramics have high Qf of > 200,000

GHz, and low dielectric constant of 4.7. Here, indialite is one of polymorph of cordierite. Pure
indialite powder had been applied for LTCC substrates.
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