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Design for the Circularly Polarized Microstrip Cross Dipole Array

Antenna by Electromagnetic Coupled Technique
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Abstract

This paper describes a design for the circularly polarized microstrip EMC cross dipole array antenna with the
wide bandwidth. To realize the characteristics of wide bandwidth and circular polarization, the electromagnetic
-coupled cross dipole element is proposed. The optimum design parameters of a circularly polarized EMC cross
dipole element are calculated by the FDTD and the Ensemble. To obtain the uniform aperture illumination of
electric field in an array, offset technique that the cross dipole elements are alternatively arranged on center of
the microstrip feed line is adopted. In 20-element array design, the calculated axial ratio and gain are about 0.1
dB and 9.9 dBi at 12 GHz, respectively. The frequency characteristics of a fabricated 20-element array antenna
are measured. The calculated results agree well with the measured ones.
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Fig. 1. The antenna element composed of micro-
strip line and EMC cross dipole.
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Table 1. Design parameters of model antenna.

EMC dipole length (DL) 9.0 mm
EMC dipole width (DW) 1.2 mm
EMC dipole height (DH) 1.8 mm

Dielectric constant of upper layer (e ) 21

EMC dipole angle (A) 75°
Microstrip line width (SW) 22 mm
Microstrip line height (SH) 0.8 mm

Dielectric constant of lower layer (& n) 26
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