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Abstract In this work, the polarization-dependent loss (PDL) of a SiO,/Si arrayed waveguide demultiplexer (AWG
DEMUX) is optimized. The physical factors causing the polarization dependence of the AWG and the process
methods and conditions required to eliminate this dependence are analyzed theoretically. AWG DEMUX chips are
fabricated by semiconductor processes, such as chemical-vapor deposition, photolithography, and etching. The
boron and phosphorus contents in the cladding material are optimized and adjusted according to theoretical analysis.
The PDLs of the chips are successfully reduced to 0. 12 dB so that the PDL parameters meet the chip’s
commercialization requirements.
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Fig. 2 Morphology photos of rectangular waveguide. (a) Optical microscope photograph; (b) SEM image
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Fig. 3 Relation between film properties and gas flow. (a) Refractive index of film and deposition rate versus

gas flow of B, H;/PH;; (b) relation between film stress and gas flow of B, Hy /PH;
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Fig. 5 Relation between polarization characteristics of chip and gas flow. (a) PDL and transmission

spectrum versus gas flow; (b) output spectra of AWG with high doped cladding
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