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This document provides supplementary information to “Silicon Photonic Mode-Division 10 
Reconfigurable Optical Add/Drop Multiplexers with Mode-Selective Integrated MEMS Switches,” 11 
including the designs for TE1 mode coupler and TE2 mode coupler based on mode-overlap-method 12 
calculations. 13 

 14 

 15 

As required from spatial mode overlapping, a lateral offset was required for the TE1 mode 16 
coupler. The result of the mode overlap integrals of the lateral offset versus gap is shown in Figure 17 
S1. It was done at the effective-index-matched coupler width of 450 nm, at which maximum overlap 18 
between the TE1 mode in multimode bus waveguide and TE0-C mode in coupler waveguide occurred. 19 
The optimized offset was chosen to be 600 nm. 20 

 21 

Figure S1. Mode overlap integral result of the lateral offset versus gap spacings for TE1 mode coupler. 22 

The results of the mode overlap integrals of the taper initial and final widths for the TE1 mode 23 
coupler are shown in Figure S2. With the overlap integrals below 0.05 and the chosen gap of 250 nm, 24 
the initial width and final width were 400 nm and 500 nm for TE1 mode coupler, respectively. 25 
Similarly, from Figure S3, the initial width and final width for TE2 mode coupler were chosen to be 26 
310 nm and 360 nm, respectively. 27 
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Figure S2. Mode overlap integral results of the initial and final widths of the tapered waveguide for 29 
the TE1 mode coupler. (a) Overlap integral between the TE1 mode of the bus waveguide and the TE0 30 
mode of the coupler waveguide for the initial width of the tapered coupler. (b) Overlap integral 31 
between the TE2 mode of the bus waveguide and the TE0 mode of the coupler waveguide for the initial 32 
width of the tapered coupler. (c) Overlap integral between the TE1 mode of the bus waveguide and 33 
the TE0 mode of the coupler waveguide for the final width of the tapered coupler. (d) Overlap integral 34 
between the TE2 mode of the bus waveguide and the TE0 mode of the coupler waveguide for the final 35 
width of the tapered coupler. The white lines show the boundaries of overlap integrals of 0.05. 36 
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Figure S3. Mode overlap integral results of the initial and final widths of the tapered waveguide for 38 
the TE2 mode coupler. (a) Overlap integral between the TE2 mode of the bus waveguide and the TE0 39 
mode of the coupler waveguide for the initial width of the tapered coupler. (b) Overlap integral 40 
between the TE0 mode of the bus waveguide and the TE0 mode of the coupler waveguide for the initial 41 
width of the tapered coupler. (c) Overlap integral between the TE2 mode of the bus waveguide and 42 
the TE0 mode of the coupler waveguide for the final width of the tapered coupler. (d) Overlap integral 43 
between the TE0 mode of the bus waveguide and the TE0 mode of the coupler waveguide for the final 44 
width of the tapered coupler. The white lines show the boundaries of overlap integrals of 0.05. 45 
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