
INFLUENCE OF WAVEGUIDE STRUCTURE 
ON Y-BRANCH SPLITTING

Motivation
Y-branch splitters are widely used to split optical signals because they are polarization and wavelength independent, i.e. one device can be used to split
signals in the whole operating wavelength window. The disadvantage of these splitters is their asymmetric splitting ratio causing high non-uniformity of the
split power over all the output waveguides. In contrast to Y-branch approach the MMI splitters feature stable splitting ratio ensuring low non-uniformity.
Furthermore, MMI splitters are potentially shorter compared to Y-branch splitters. However, the length of the multimode section is wavelength dependent, i.e.
the MMI splitters are designed solely for one wavelength and can only operate in a narrow wavelength region.
The standard core size of the used waveguides is usually 6 µm x 6 µm to match the diameter of the single mode input/output fibers, i.e. to keep the coupling
loses as low as possible. However, the used waveguide core size supports not only propagation of the single mode but also of the first mode, leading to the
splitting asymmetry. Decreasing waveguide core size it is possible to suppress presence of the first mode and this way to reduce non-uniformity to one fourth
of the original value.
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Simulation results 
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Design of 4-channel MMI splitter
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waveguide structure

Design of 4-channel Y-Branch splitter

The whole splitter length reached 18000 µm. The whole splitter length reached 9682 µm. 
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Waveguide structure optimization 
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Non-uniformity ( ILu) 0.12 dB 1.3 dB 0.37 dB 0.31 dB
Insertion loss ( IL) -6.82 dB -6.7 dB -6.48 dB -6.22 dB
Background noise ( BX) -35 dB -47 dB -45 dB -42 dB

waveguide structure (5.5 x 5.5) µm waveguide structure (5 x 5) µm

Keeping the same Y-branch layout 
and decreasing the waveguide core 
size from (6 x 6) µm to (5.5 x 5.5) µm 
and (5 x 5) µm the splitting properties 
of the Y-branch splitter strongly 
improved. Mainly the non-uniformity 
parameter ILu was reduced to less 
than one fourth of its original value.  

Conclusion
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