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m In this paper, various silicon photonic devices designed for wavelength/
mode/polarization multiplexing/demultiplexing are proposed, including arrayed
waveguide grating (AWG) and etched diffraction grating (EDG), mode Mux/DeMux
devices, polarization splitting grating coupler, and polarization splitting rotating device.
With these novel devices, the following results can be achieved: (1) AWG could be
formed by single step etching process; (2) EDG insertion loss is greatly reduced; (3)
mode splitting device bandwidth increases, while the insertion loss is reduced; (4) the
coupling efficiency of the polarization splitting grating coupler is effectively improved;
(5) the insertion loss and bandwidth of the polarization splitting rotating device are
also significantly improved. It is believed that the Mux/DeMux technologies on
dimensions of wavelength/mode/polarization will be strongly supported by these
silicon photonic devices, which are compatible with complementary metal oxide
semiconductory (CMOS)-180 nm processing technologies.
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