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Mode Multiplexer and Demultiplexer Utilizing Tapered Couplers

YANG Tian-jun, LI Shi-qi, WANG Peng-jun, CHEN Wei-wei
(Faculty of Information Science and Engineering s Ningbo University, Ningbo, Zhejiang 315211, China)

Abstract: In this paper, we design and demonstrate a mode (de) multiplexer using tapered couplers on a
silicon-on-insulator substrate by commercial 0.18 pm complementary metal-oxide-semiconductor
compatible processes. By controlling the width of a tapered waveguide, the mutual conversion between
the fundamental mode in the tapered waveguide and the high-order mode in the multimode straight
waveguide can be realized due to the matching of modal effective indexes. For the multiplexing and
demultiplexing of the TE,, TE, and TE, modes, the fabricated device, which is composed of a mode
multiplexer, a multimode straight waveguide, and a mode demultiplexer, exhibits crosstalk lower than
—8.05 dB within a bandwidth from 1 530 nm to 1 570 nm. The crosstalk is less than —16.43 dB for the
multiplexing and demultiplexing of the TE, and TE, modes.
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Fig.1 Schematic drawing of mode multiplexer and demultiplexer based on tapered couplers
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Fig.2 BPM simulation of the designed mode multiplexer and demultiplexer using tapered couplers, when the fundamental

mode is injected into different input ports
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Fig.4 Measured transmission spectra of the fabricated device at the three output ports, when the light beam is launched into
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