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Research on functional dielectric layer integrated with waveguide slot array
antenna and its application for proximity terahertz wireless communication
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We prototyped a split ring resonator (SRR) radio wave absorber that can be
integrated on a planar array antenna, and achieved radio wave absorption of over-30 dB at 125 GHz.
We designed a functional dielectric thin film that does not leak terahertz waves outside the
transmitter in case the transmitter is alone, and allows radio waves to pass only in the contacted
area when the SRR and the lattice pattern of the receiver are brought into contact. We achieved 10
Gbps error-free transmission only when the transmitter and the receiver are set close to each other.

In addition, we designed and prototyped a dielectric substrate waveguide that expands the area of
the functional dielectric layer that enables reception of radio waves by contacting the receiving
antenna with the functional dielectric layer, and we have succeeded in 10-Gbps data transmission
over 40-cm-long dielectric substrate waveguide.
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