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Development of ultra-low power consumption semiconductor optical modulator
integrated with antenna for next-generation radio-over-fiber systems
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The objective of this project is to develop a compound semiconductor quantum
well optical modulator integrated with a metallic antenna that can be driven only by the receiving
electric field of a millimeter wave signal (60 GHz band) without power supply, and to demonstrate
its potential for radio-over-fiber (RoF) applications.
We have designed and fabricated a unique semiconductor potential-controlled quantum well structure
(five-layer asymmetrically coupled quantum wells) optimized for RoF modulators. A phase modulator
with this quantum well structure as the core layer was fabricated and integrated with an array of
aluminum antennas to realize a highly efficient optical modulator. The modulation efficiency was
significantly improved by 14 dB compared to conventional semiconductor RoF modulators. In addition,
demodulation experiments of 60 GHz wireless signals were successfully conducted.
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