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Design of Boundary Coupled Oblique Symmetric Double Rectangular Ring
Metal-Insulator-Metal Structural Filter and Electro-Optic Switch
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Institute of Optoelectronics & Electromagnetic Information, School of Information Science and Engineering,

Lanzhou University, Lanzhou 730000, Gansu, China

Abstract A metal-insulator-metal structural filter, which comprises two oblique symmetric rectangular ring resonant
cavities and a waveguide, was built using a boundary coupling approach based on surface plasmon polaritons. A finite
element method was employed to simulate and examine the filter, and the magnetic field distribution map and transmission
curve were generated. The findings demonstrate that the filter’s maximum transmittance in the pass-band is 0. 969, and its
minimum transmittance in the stop-band is close to 0. This filter also has a wide pass-band and stop-band features, and a
smooth transmission curve. The filter’s transmission curve can be red-shifted or blue-shifted by adjusting the structural
parameters, and by setting certain structural parameters, the function of the on-off of the second and third communication
windows of the filter can be controlled selectively while keeping the first communication window passing through. Thus,
the filter can be employed as a band-pass/band-stop filter, which has crucial applications in high-density integrated circuits
and optical fiber communication. furthermore, an electro-optic switch function can be accomplished by enhancing the
structure and adding the electro-optic material DAST.
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Fig. 1  Schematic diagram of oblique symmetric double

rectangular ring filter structure
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oblique symmetric double rectangular ring structure filters

Transmission spectra of single rectangular ring and
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Fig.4 Effect of changing parameters L and H on transmission spectra of filter. (a) Transmission spectra with different L;

(b) transmission spectra with different H
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Fig. 5 Effect of changing parameters / and d on transmission spectra of filter. (a) Transmission spectra with different /; (b) transmission

spectra with different ¢
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Fig.8 Schematic diagram of improved structure of oblique symmetric double rectangular ring structure filter with baffle
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Fig. 10 Spectra of optimized structure of oblique symmetric double rectangular ring structure filter with baffle. (a) Transmission
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Table 1 Control relationship of different applied voltages on second and third communication window switches

Control voltage /V Second communication window (1310 nm) Third communication window (1550 nm)
U=0 On On
U=4.84 Off On
U=17.9 On Off
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