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Optical signal tunable splitter based on photonic crystal square resonators

WU Li-Heng, WANG Ming-Hong
(School of Physics Science & Information Engineering, Liaocheng University, Liaocheng 252059, China)

Abstract; Optical signal splitter was optimized by adjusting the coupling length, coupling width, cou-
pling rod radius between PCSR and waveguide in the two-dimensional photonic crystal structure. As
the interactions between PCSRs were considered, electromagnetic wave coupling performances between
waveguide and cavity in the structure were analyzed qualitatively by using coupled-mode theory. The
transmission characteristics of the two output ports were studied by the FDTD method. It shows that the
optical signal splitter based on PCSRs has the characteristics of high normalized transmission ratios,
narrow bandwidth, stable signal transmission intensity, broadly tunable ranges of central wavelength in
the ranges of design parameters. This structure can separate transmission signal power into two equal
parts at the same central wavelength, and it can also separate signals of different central wavelengths.
The micro optical signal splitter promises a potential building block of photonic circuits on chip. It is
suitable for the designs of wavelength division demultiplexing optical communication systems and pho-
tonic integrated circuits etc.

Key words: photonic crystal square resonator, optical signal splitter, FDTD method, coupled-mode the-
ory, stable transmission intensity
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2 0.14a 1523.6 43.7% 43.7% 4.9 311 9.2 1508.6 44.1% 44.1% 13.4 113
3 0.15a 1530.8 43.9% 44.1% 5.4 283 9.6 1516.2 44.0%  44.0% 12.2 124
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Fig.7 Normalized power transmission spectra of the opti-

cal signal splitter’ s two output channels when the two PC-
SRs operate at resonant wavelengths
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