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Abstract

We propose a novel ultra-short asymmetric vertical directional coupler switch (VDCS) with high
extinction ratios larger than 30 dB composed of switching operation induced section (SOIS),
extinction ratio adjusted section (ERAS), and extinction ratio enhanced section (ERES). In this
VDCSs, switching operation is achieved by changing the refractive index of one core in SOIS. The
improvement of extinction ratios larger than 30 dB for both cross and bar states is achieved by
controlling the asymmetry of refractive indices between both cores in ERES. After propagating
through ERAS with symmetry in the structure, different extinction ratios between cross and bar
states at the end of SOIS are changed to the same value. For this reason, the optimum asymmetry
of the refractive indices of cores to have the maximum extinction ratios and the lengths of ERES
are the same for cross and bar states. Design guidelines to achieve high extinction ratios with large
tolerances are presented.
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(a) Schematic diagram of fused vertical
directional coupler switches with separated
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diagram of one dimensional index profile in
the straight interaction regions of fused
vertical directional coupler switches with
switching  operation  induced  section,
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Table 2. Tolerance of refractive index of cores and the optimum asymmetry in ERES and the
refractive index change of cores in SOIS required for switching operation in the case of SOIS
length of 260 um for various thicknesses of inner cladding layer and refractive indices of core
B. The cross and bar states are denoted by ® and &, respectively.

7S} nEE)| y348 107.25,C EE) optimum|
SOIS2] Launch A Launch A Launch A Launch A
#(S) ¢ Ll oy Ty andS) () & (® & &) & ® &
© ® Launch B Launch B Launch B Launch B
(®) (e) (®) (&)
3.347 0.0153
04 288 333% 337 0012 0.0024 0.0029 0.0096 0.0107
337 05 260 336 337 0014 0.0017 0.0019 0.0063 0.0067
3.3862 0.0162
3.3578 0.0122
06 260 337 00012 00012 0.0029 0.0031
3.383% 0.0136
04 275 3462 343 00162 0.0019 0.0021 0.0053 0.0056
34163 0.0137
34171 | 00129
343 05 230 e 343 00143 0.0013 0.0013 0.0026 0.0026
06 207 5578 343 00122 0.0009 0.0009 0.0013 0.0013
3.3836 0.0136
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