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Silicon waveguides are suitable for footprint reduction, monolithic integration and cost reduction by mass pro-
duction using large-diameter wafers. Design, fabrication and performance characterization of a small-footprint
monolithic silicon dual-polarization quadrature phase-shift keying optical modulator for digital coherent communi-
cation, which plays major roles in high-speed optical-fiber networks, are reported. The monolithic silicon dual-po-
larization quadrature phase-shift keying optical modulator consists basically of parts for quadrature phase-shift
keying and a polarization-multiplexing optical circuit, which are monolithically integrated. The polarization-multi-
plexing optical circuit is based on silicon waveguides which contain silicon cores and silica claddings only, and
suitable for mass production because the circuit can be fabricated simultaneously with silicon rib waveguides in
the parts for quadrature phase-shift keying. A low-loss monolithic silicon dual-polarization quadrature phase-shift
keying optical modulator integrated with a polarization-multiplexing optical circuit is shown to have low optical
loss. Dual-polarization quadrature phase-shift keying of 128-Gb/s, which is the operation at the fastest bitrate for
silicon optical modulators, is demonstrated based on constellation and bit-error-rate measurements.
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Fig. 10. BER characteristics.
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