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Abstract—In this paper a high performance rectangular microstrip patch antenna (RMPA) has been
designed using double H shaped metamaterial. First, the double H shaped metamaterial has been designed
and optimized at 5.2 GHz resonant frequency of patch antenna. It has been found that embedding of this
metamaterial into the substrate beneath the reference patch antenna improves its return loss and
bandwidth without changing the resonant frequency and gain. To further enhance the gain and efficiency
of the metamaterial embedded RMPA a superstrate of double H shaped metamaterial has been applied at
the distance of A/3 over it. Finally, a high gain, broadband and good impedance matched metamaterial
inspired RMPA has been obtained. The proposed antenna was simulated and optimized using HFSS
software. The prototype antenna has been fabricated and measured results of the proposed antenna are
found to be in good agreement with the simulated results.
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1. INTRODUCTION

In modern wireless and electronics systems the demand for compact, high gain, broad-band, low-cost and
light weight radiator with single feeding system has been increased substantially [1, 2]. Conventional
rectangular microstrip patch antenna (RMPA) compatible for wireless application has low profile, simple
structure, low cost, ease of fabrication and has simple feeding system, but this antenna has low gain and
narrow bandwidth because of the influence of surface wave on its radiation pattern [3]. In order to solve this
problem a microstrip patch array antenna can be used, but the complex feeding system and lower radiation
efficiency limit its application.

Recently, the researchers have proposed the utilization of metamaterial to design antennas with enhanced
performance and reduced profile [1]. Metamaterials are artificial materials formed by embedding specific
inclusion in host media and can be engineered to have desired electromagnetic properties.

Some of these materials have negative permittivity or permeability. If both permittivity and permeability
are negative at the same frequency, then these materials are called left handed materials and exhibit negative
index of refraction [4]. Several works have been dedicated to the improvement of the performance of
antennas using metamaterials [5—13].

Double H shaped metamaterial is a double negative (DNG) resonant material [14]. In [15] we have
presented a design of compact antenna using this resonant material, but the antenna has low gain. In this
paper double H shaped resonator is embedded underneath the patch antenna to improve the impedance
matching and to increase bandwidth without reducing the gain. To further improve the gain of the developed
antenna a superstrate of double H shaped metamaterial has been added into the structure at the distance of
A/3. The gain of 6.58 dB has been achieved, which is good result for a patch antenna.
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