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Design and Analysis for Novel Asymmetric Y-Branch Waveguides
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Abstract Asymmetric Y-branch waveguides are important passive components for unequal power splitting, and are
widely used in integrated optical circuit. Based on total internal reflection, novel asymmetric Y-branch waveguide is
proposed, in which there is little horizontal offset distance between the branch point of the two branch waveguides
and the axe of the input waveguide, and the branching ratio can be controlled by changing offset distance. Its optical
characteristic is thoroughly investigated by using finite difference beam propagation method ( FD-BPM). The
simulated results show that arbitrary branching ratio can be realized. and the optical power loss is only 0.417 dB
while the branching angle is 14°. This novel asymmetric Y-branch waveguides with low polarization dependence can
be easily fabricated, and have more advantages than previously designed ones while being used in integrated optical
devices.

Key words integrated optics; asymmetric Y-branch waveguides; total internal reflection; low loss; wide branching
angle
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Fig. 1 Ridge waveguide structure (a) and corresponding

effective refractive index (b)
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Fig. 2 Schematic diagram of asymmetric Y-branch

waveguide
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Fig. 3 Optical power output of branch waveguide with different shifted distance Ax (a), and optical field distribution when

shifted distance is (b) Ax=0.2 pm, (¢) Axz=1.2 pm, (d) Ax=2.2 pum, respectively
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Fig. 4 Optical power output of branch waveguide with

different Az, under TE wave
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Fig. 5 Optical power output (a) and optical power loss (b) with different branching angle
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Fig. 6 Optical power output with length of waveguide CD (a) and truncated height of wedge (b)
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