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Development of advanced wireless-optical signal conversion devices for 5G mobile
systems

Murata, Hiroshi
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A new wireless electro-optic §EO) modulator utilizing multi-layered stacked
patch-antennas with a narrow gap was studied in detail. This device uses a structure of vertically
stacked patch antennas like the Yagi-Uda antenna, with an EO crystal and low-dielectric-constant
material hybrid substrate. The electric field for optical modulation can be considerably increased
by using the multi-layered antenna stacked structure. With detailed analysis using HFSS, a new
design to have a field enhancement factor over 1200 times is obtained. Basic experiments for the
designed device fabrication were carried out to prove the usefulness of the proposed modulator. New
trials for wireless signal conversion/detection utilizing the proposed EO modulator,
mulit-wavelength DFB lasers for WDM, and optical fiber dispersion effect were also carried out. As
a result, the basic characteristics for wireless signal detection (auto-correlation) were

successfully demonstrated.
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