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Sixth-generation (6GG) communication systems, expected to be launched around 2030, will
utilize frequency bands above 100 GHz, making the reduction of transmission loss a critical
issue for high-frequency electronic substrates. Accordingly, substrate materials are required to
achieve both low thermal expansion for warpage control and low dielectric loss. In polyimides,
reducing polar functional groups is effective for lowering dielectric loss but generally conflicts
with achieving low thermal expansion, limiting the applicability of conventional approaches
for 6G.

In this study, a molecular design concept combining reduced polar group concentration with
molecular-level motion suppression in the high-frequency region was introduced. As a result,
a low-dielectric polyimide was developed, exhibiting a dielectric constant of 2.8, a dielectric
loss tangent of 0.0014, and a coefficient of thermal expansion (CTE) below 20 ppm/K. Further
compositional optimization is expected to achieve a dielectric loss tangent below 0.001.
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