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Study on Wavelength Division Multiplexer for Silicon Photonics
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Abstract Four kinds of wavelength division multiplexer in silicon photonics are introduced, the silicon
nanowire arrayed waveguide grating and the etched diffraction grating can increase output channels easily,
which fits to high count dense wavelength division multiplexer application; multi- count Mach— Zehnder
inteferometer (MZI) and micro- ring wavelength division multiplexer need to be cascaded, but they can not
control their wavelength and channel space easily, which fits to low count application. Meanwhile, the silicon
nanowire arrayed waveguide grating and the etched diffraction grating are designed and fabricated. The
crosstalk of the arrayed waveguide grating by widening the arrayed waveguide width is less than —15 dB, and the
insertion loss is reduced by 3 dB using a 2D photonic crystal mirror. Besides, the related monolithic silicon
photonic chips are also shown.
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Fig.1 Schematic of SOI nanowire AWG with broadened 8—channel waveguide. (a) Entire region of AWG; (b) local region
of AWG
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Fig.2 SEM images of SOl nanowire AWG. (a) SEM image of arrayed waveguide region; (b) SEM image of shallow—etched

waveguide at output region
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Fig.3 Output spectra of 8—channel nanowire AWG
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Fig.5 Output spectra of EDG with photonic crystal

Fig.4 SEM image of 4-channel EDG with SOI photonic

crystal mirror
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composed of cascade micro—rings

2.4 MZIZEKK ST E R
i BT MZUE K 22, — 4> MZIAT RS2 B 4> 1 A9 ik 52 1 ) Ak ) ] R 9 e 49 o 00, — 2 MZT ]
¢ J8L P 2 A 10 it 52 T DI RE L B Ao DA — i 60 L A o o.s DA 53— 3 104 1, 7 R RO AN [) B K 22 11 MIZI, 7]

multiplexer composed of micro-rings

518 IBM 4 il i 24 B MZ1 it 43 52 H #%

Fig.8 IBM 4-channel wavelength division multiplexer composed of cascade MZIs
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