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Establishment of Transmission Line Design Theory using Negative Permeability
Materials for Low-Loss and High-Speed Transmission
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Cu /NiFe 33

This research is a new field of application of magnetic permeability in the
ultra-high frequency region beyond the ferromagnetic resonance frequency. This project proposes a
skin effect suppression line that utilizes negative magnetic permeability characteristics, and was
implemented with the aim of reducing loss and delay in high-speed transmission lines.
In order to demonstrate the effectiveness of skin effect loss suppression, we have established a
design theory for circular and rectangular multilayer transmission lines using negative permeability
materials.
In the rectangular multilayer structure, we were able to verify the effectiveness of printed wiring
against surface roughening. In the circular multilayer structure, it is now possible to calculate
the frequency characteristics of S-parameters by taking into account various losses in the coaxial
cable. As a result of the above results, we were able to establish a design theory necessary for
future research and development.
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