F/BitEFERAL-BEREERY U - BilTOREF
Research and development on ultra functional network technologies utilizing
nanotechnology
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[Abstract]

Through the synthetic and systematic R&D on ultra functional network technologies utilizing
nanotechnology, we have developed fundamental technologies for reducing power consumption and
size, and improving efficiency. The main results are summarized as followings.

1) A columnar-quantum-dot based waveform reshaping device has been developed and the improved
error rate performance for 40 Gbit/s modulated signals has been demonstrated. 2) 20 Gbit/s QPSK
and 40 Gbits/s 16 QAM signals have been successfully transmitted over 1,000 km. In the WDM QPSK
system, the spectral efficiency of 1.6 bits/s/Hz has been achieved. In addition, it has been
demonstrated that the quantum dot could narrow the laser linewidth owing to its intrinsic property
of the symmetric density of state. 3) A micro photonic-crystal (PC) optical switch in an area of 15x4
um2 has been developed, and its 5-ns response applicable to optical packet switching has been
demonstrated. 4) A micro PC optical packet add/drop multiplexing (ADM) filter in an area of 30x30
um? and an integrated 2-ns wire-waveguide optical delay in an area of 5 mmX170 pum have been
developed and demonstrated for 10-Gbit/s ADM. 5) Photo detectors with plasmon antennas have been
developed and demonstrated for 40 Gbit/s applications.
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