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A compact beam combiner based on two-mode interference (TMI) in multimode waveguides is proposed, and its feasibility is
shown through simulation with the three-dimensional beam propagation method. The input waveguides are separated by about 1
um at the interface with the multimode waveguide, so that the fabricated waveguide pattern is well repeated. The power
transmission to the output port from the red, green, and blue input port is 93.5%, 94%, and 93%, respectively. When the
wavelength deviation from a center wavelength is 10 nm, the power transmission is maintained to be greater than 90%. When
the waveguide width error is 40 nm, the power transmission is maintained to be greater than 85% for all the three colors. The
polarization dependence of the beam combiner is almost negligible, and its size is as tiny as 0.02 x 4 mm?®.
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Fig. 1. Dual-color two-mode interference beam combiner (multi-

plexer) composed of a multi-mode waveguide.
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Fig. 2. (a) Channel waveguide of square cross-section. (b) Layout
of the proposed red-green-blue beam combiner composed of
multi-mode waveguides. Two dual-color beam combiners are
cascaded. Red, green, and blue colored beams launched into ports
R, G, and B, respectively, are combined towards port O.
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Fig. 3. (a) Power transmissions versus wavelength from port B to A and from port R to A. (b) Power transmissions versus wavelength from
port A to O and from port G to O. (c) Overall RGB beam combiner transmissions (R to O, G to O, and B to O) calculated using the

3-dimensional beam propagation method.
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