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Design of an Optical Add-Drop Multiplexer Based on
Grating-Assisted Asymmetric Coupler

Li Ming Wu Yaming
( Shanghai Institute of Microsystem and Information Technology , The Chinese Academy of Sciences, Shanghai 200050)

Abstract: The design of an optical add-drop multiplexer (OADM) , using an asymmetric coupler and a slanted Bragg
grating, is presented. By employing 3-D normal modes, theoretical analysis is made over three possible structures to
choose the grating-on-wide-waveguide one. Through coupled-mode theory, the simulation of the coupling properties
of the slanted grating is given to optimize its tilt angle. Moreover, by utilizing the back-reflection-peak-wavelength
method, the wavelength to be added and dropped is located within the wavelength division multiplexing (WDM)
signal channels while the peak wavelengths of the reflective spectrum are located outside of the WDM signal
channels, improving the performance of the proposed device greatly. Simulations show that the device has a crosstalk
about —30 dB and a return loss about —25 dB. Meanwhile, the increase in key process tolerance enables mass
production of the device easier. The device has a crosstalk below —28 dB and a return loss below —22 dB with the
tilt angle of the slanted grating fluctuating from 2.5° to 4.5°.

Key words: integrated optics; optical add-drop multiplexer; normal modes; back-reflection-peak-wavelength;
slanted grating
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Fig.1 Sketch of three kinds of OADMs based on grating-
assisted asymmetric coupler. (a) Grating-on-wide-
waveguide type, (b) grating-on-thin-waveguide

type, (c¢) grating-on-dual-waveguide type
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Fig. 4 Major electric field components of the normal modes of the asymmetric coupler. (a) ¢y, (b) ¢
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