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Design of a Wideband Slot Antenna with Unidirectional
Radiation Pattern Using a High Impedance Surface and a
Ferrite Layer

R. Kazemi?, Assistant Professor

1- Faculty of Electrical and Computer Engineering, University of Tabriz, Tabriz, Iran, Email: r.kazemi@tabrizu.ac.ir

Abstract: In this paper, we present a novel uni-directional microstrip-fed multi-layer wide tapered slot antenna with a fork-shaped
tuning stub. The antenna is embedded in a multi-layer structure backed by a reactive high impedance surface (HIS) and a thick dielectric
layer, and then is placed on top of a ferrite tile with a metal ground plane. The HIS layer is added for achieving ultra wideband operation,
while the ferrite tile prevents back radiation. A parametric study is presented to show the effect of the various antenna dimensions on
the antenna performance. The dimensions of the antenna are small enough along the x and y directions (10cmx10cm), and has ultra
wide impedance bandwidth gained by the structure, ferrite and HIS layer. A prototype antenna was fabricated and measured. The
measured and simulated results are in good agreement and show a positive broadside gain (>1 dB) over a 4:1 operating band (1 GHz-
4 GHz) with a VSWR < 2.

Keywords: Wide slot antenna, high impedance surface (HIS), ultra wide band antenna, multi-layer antenna.
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