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Design of Optical Multimode Interference Couplers with Ultracompact
Propagating Width
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Abstract In this paper, to evaluate the design properties of 3D optical multimode interference (MMI) couplers
with ultracompact width, modal transmission line theory and effective dielectric method are combined with
together. A coupling efficiency based on the composed approach is defined, and the coupling length is
numerically determined for the design of 3 dB coupler, cross coupler and bar coupler. The simulation result
shows that the designed MMI coupler has a low insertion loss and a high splitting ratio.
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Fig. 1. (a) 3D geometric configuration of optical MMI
coupler. (b) Side view of the rib guide. (c) Top
view of MMI coupler.
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Fig. 2. Lateral field distribution of modes propagating
at MMI coupler, and hybrid mode composed by
the 4 guiding modes.
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Fig. 3. Equivalent network connected to define the

coupling coefficient of optical MMI coupler.
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Fig. 4. (a) Variation of coupling efficiency along the
length of MMI coupler. (b) Field distribution
propagating inside coupler.
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Fig. 5. Variation of excess loss (dashed line) and

splitting ratio (solid line) along the length of

MMI coupler.
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