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Development of devices and systems toward realization of high-capacity wireless comm
unications by terahertz waves
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Toward realization of high-capacity wireless communications in the undeveloped ter
ahertz frequency region, we investigated oscillation and modulation of terahertz waves, and wireless data
transmission. For the oscillation device, we achieved room-temperature oscillation at 1.55 THz using reson
ant tunneling diodes with reduced electron delay, which is the highest frequency of semiconductor electron

devices. High-power oscillation and high-speed direct modulation of these oscillators were achieved with
the structure optimization of the integrated micro-antennas. Modulators for terahertz waves with optical s
ignal and transistors with _high current drivability for modulation were also obtained. Wireless data trans
mission was demonstrated with the resonant- tunneling-diode transmitter and Schottky-barrier-diode receive
r, and feasibility of high-capacity communication was obtained.
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