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Developments of ultra-high-speed VCSELs using coupled cavities
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We have established an ultra-high-speed modulation platform that
significantly expands the modulation bandwidth by integrating a miniature resonator laterally on a
surface-emitting laser, which is the main light source for optical interconnects in data centers,
and using the optical feedback effect. Since the micro-cavity VCSEL does not require an increase in
the driving current needed for conventional high-speed operation, low power consumption has also
been achieved. In addition to clarifying the theoretical modulation speed limit, we have achieved a
modulation bandwidth of 50 GHz, more than twice that of existing technology, ultra-high-speed
operation of 160 Gbps, and low power consumption operation of less than 1/5. Furthermore, by
extending the emission wavelength to the 1.1 p m band, we have extended the link distance of
single-mode optical fiber transmission to more than 2 km, demonstrating the applicability of this
technology to hyper-scale data center networks.
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