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Silicon photonics is promising technology to bring drastic reduction in cost and size for various kinds of optical
devices. In this paper, we report a low-driving voltage silicon dual polarization (DP) in-phase quadrature modula-
tor especially for a digital coherent transmission system requiring low power consumption. The modulator in-
cludes a newly developed phase shifter and polarization multiplexing waveguide. The phase shifter employs a pn
junction formed in vertical direction, which enhances modulation efficiency and allows low V, of 25 V. The polar-
ization multiplexing waveguide enables polarization rotation and combination at a low insertion loss less than 0.5
dB in a broad wavelength range of C and L bands. A packaged modulator has exhibited high-speed modulations
such as DP 16- and 32-quadrature amplitude modulations, and has achieved 2000-km standard SMF transmission
in DP quadrature phases shift keying used well in commercial optical fiber networks.
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