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Design of Dual-Linear Polarization Converter in X-Band
Using 3-D Printing Technique
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Abstract

In this study, a method for designing and fabricating an X-band dual linear polarization converter is proposed. Using the equivalent
circuit model, the unit cell design was analyzed for the three-layered polarization converter structure, dipole-via-dipole, and the parame-
ters affecting the transmission and reflection performance were determined. To manufacture the polarization converter with an arbitrary
height of the via structure, a 3D printing technique was adopted. An 8x8 array metasurface was fabricated to measure the propagation
properties, and it was verified that the polarization converter shows high performance in transmission and polarization conversion in
the entire X-band.
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Table 1. Geometrical parameters (in mm) of the unit cell
structure.
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(a) Schematic of the unit cell structure
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(b) Equivalent circuit model of the unit cell structure
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(c) Resonance property in terms of via inductance
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Fig. 1. Unit-cell design with dipole using equivalent circuit.
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Fig. 2. TIllustration of the 3D printed dielectric substrate
and the method for forming a conductive pattern.
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(a) Conceptual diagram of the polanzatlon converter
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(b) Transmission and reflection characteristic for the unit-cell
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Fig. 3. Structure and characteristics of dual-linear polarization
converter.
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