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Abstract: A compact non-planar four-port channel drop filter was developed experimentally in the
three-dimensional Woodpile photonic crystal with a complete band gap. It consisted of two
waveguides separated by a defect in different layers of the photonic crystal. The property of frequen-
cy selecting of channel drop filter with sphere cavity, cube cavity, cuboids cavity and cuboids cavity
rotating was discussed experimentally. The results show that the property of frequency selecting of

channel drop filter can be realized whatever the cavity is symmelric or non-symmetric in the Woodpile
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structure. It indicated the output frequency can be effectually regulated by changing the symmetric of

non-planar cavity. For a non-symmetric cavity, the output frequency can be adjusted as the rotation

of the cavity. If the effective regulation mechanism is introduced, the output frequency can be adjus-

ted continuously. The results provide a new idea and an important theoretical reference for the de-

sign of optical integrated devices.
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Fig.1  Diagram of the 3D photonic crystal with Woodpile

structure.
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Fig.2 Channel drop filter in Woodpile structure. (a) Bus
waveguide in 8th layer. (b) Sphere cavity in 10th
layer. (c¢) Drop waveguide in 12th layer.
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Fig. 6 Diagram of channel drop filter with cuboids cavity ro-

tating. (a) Cuboids cavity remains. (b) Cuboids
cavity rotate 45° counterclockwise. (¢) Cuboids cav-

ity rotate 90° counterclockwise.
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(b) Cuboids cavity rotate 45° counterclockwise. (c)
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