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Development of Silicon-Optical-Amplifier Based on Radiative Recombination
in the Quantum Rod-like Electronic System Associated with {311 }-Defects
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WFZER RO EE () : An attempt was made to create a waveguide silicon(Si)-LED and a
Si-optical-amplifier operable at cryogenic temperature by making most of the unique
electronic properties of quantum wire-like {311}-rod-defects developing in crystalline Si
that help break the inherent indirect bottleneck. To create Si-based active photonic devices
based on such “tamable defects”, we have demonstrated (1) on-demand position-selective
creation of defects, (2) silicon-optical-amplifier under current injection, (3) identification
and utilization of a new gain-boosting localized electronic system, and (4) a waveguide-LED
with a 30-MHz modulation bandwidth operated at room temperature.
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