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Semiconductor

R&D Project Title : All-Terahertz Interconnect Technology Using Dielectric Waveguides

Project Leader : Akihiko Hirata
Professor, Faculty of Engineering, Chiba Institute of Technology

R&D Team : The University of Tokyo

Summary :
Objective

Establish an all-terahertz interconnect technology that upconverts
broadband signals to the terahertz band and transmits them
through dielectric waveguides, enabling low-power interconnections
in Al servers.

Technical Challenges and Approaches

Dielectric waveguides for terahertz signal transmission
Resonant tunneling diode (RTD) transceivers

MIMO transmission in dielectric sheets

Bonding-free dielectric-sheet integration
Dielectric-waveguide switching technology

Pathway to Carbon Neutrality

Reduced power consumption of interconnects in Al data centers
Opt|Ca| — THz interconnects: 1/6}> Total power Consumption:l/BO
CMOS — RTD transceivers: 1/5

CO2 reduction at 2030: approximately 39 million tonnes
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