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Design of new type S-shaped optical waveguide low-loss bending path

SUN Guang-chun, ZHOU Zi-gang, YANG Yong-jia, WANG Qiang
(School of Science, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: In order to reduce the bending loss of optical waveguide, the source of bending loss and transition loss of optical
waveguide was analyzed. A series of curved line expression were obtained, i. e. , five-power function, six-power function, seven-
power function, eight-power function and nine-power function expression. With the help of MATLAB and MAPLE, calculation
results show that the curves of the nine-power function is the most smooth, when taking A =125um, L =800um (high branching
ratio) , the loss can be reduced to 4. 57dB, which is much smaller than conventional sine function and cosine functions. At last,
an optimum route composed of 1 x4 optical splitters was designed and simulated in which the energy distribution was symmetric
and uniform. This can offer some valuable gnidance to the research of Y-type optical waveguide.
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Fig.1 Y-waveguide
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Table 1  The length of path
bend function five-power six-power A six-power B seven-power eight-power A eight-power B nine-power sine cosine
length of path/pm 813.738 814.939 814.9391 815.6112 816. 6031 816. 6031 817.2688 814.3981 811.9147
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Fig.2 Simulation diagram by MATLAB
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Table 2 Bending loss
bend function five-power six-power A six-power B seven-power  eight-power  eight-power B nine-power sine cosine
bending loss/dB 4.869 4.761 4.761 4.755 4.631 4.631 4.574 4.907 4. 665
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Fig.4  The transmission line of 1 x4 waveguide
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