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Abstract - Microstrip antennas are broadly used in communication system. This Printed antennas provides attractive 

features like low profile, low weight and low cost. In wireless communication more than a single band application in a 

common antenna is likely to be wanted with the properties like similar radiation patterns in terms of main lobe direction 

and beam width, good impedance matching. To exhibit these features the h-shaped microstrip patch antenna is presented 

here, it is designed to operate in two frequencies such as   2.6 GHz and 4.2GHz with gain and bandwidth   enhancement. 

 

Keywords: h-Shaped patch, Microstrip antenna, Unequal h, Dual band application. 

 

  

     I .INTRODUCTION 

In wireless applications various antennas are used for 

various applications with high gain and high bandwidth. 

This increases the uses of the wireless communication. For 

achieving all these features comprising in a single device, 

microstrip patch antenna is the good choice. The printed 

antenna is fabricated by Microstrip basics on a printed 

circuit board. These antennas are mostly operated in 

microwave frequencies. The printed antennae consists 

ground plane, a dielectric substrate on the ground and a 

patch which is a radiating part of the antenna is placed on 

the substrate. A microstrip antenna is available in several 

shapes, the rectangular shape MSA is widely used. 

Microstrip patch antenna, in their most basic form, 

benefits from their low profile, low cost, simplicity, and 

omnidirectional radiation pattern. 

 

 
Fig.  1.  Microstrip patch antenna 

 

In some applications in wireless communications, it is 

desirable to design a patch antenna covering two or three 

frequency bands which are close to each other. Here an h -

shaped antenna for 2.6-GHz and 4.2-GHz Dual-band 

wireless applications is presented. In the proposed antenna 

like other multifrequency antennas is capable of dual band 

operation. 

 II. PATCH ANTENNA 

This antenna consists of a dielectric substrate with ground 

plane on one side and a conducting patch on the other side. 

The path gets radiated due to the fringing fields. 

Microstrip antenna‟s radiation arises from the fringing 

fields which are due to voltage distribution hence the 

radiation arises due to voltage distribution, so patch 

antenna is also called voltage radiators. The relative 

permittivity of the dielectric substrates determines the 

length of the patch. The conducting patch shape may be of 

various types. Basic shapes of are rectangle, circle, 

triangle, ring, square. Besides these shapes when a patch is 

designed with continuous structure It can be used as a 

radiating patch. Microstrip antenna is connected to 

transmitter or receiver by using a transmission line. The 

signal transmission or reception takes place between the 

patch and ground plane. Because of their thin profile 

narrower bandwidths, ruggedness Microstrip Antennae are 

used for various applications.  
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Patch of the Microstrip antenna may be of various shapes 

but if the patch is continuous then such design can be 

utilized as patch. In considerations of the various antenna 

parameters, slots can be given in the patch. Microstrip 

antenna can be fed by various feeding techniques such as 

line feed, inset feed, coaxial feed, and Proximity couple 

feed. Feeding is used to excite the patch to radiate by 

direct or indirect contact. Among them line  feed and inset 

feed will be the better choice at high frequencies the  h-

shaped resonator structures is proposed, which is capable 

of switching between the broadside pattern and end-fire 

pattern.  

 

III. DESIGN OF ANTENNA 

 

The  simulated structure of designed antenna is given in 

fig. An unequal h-shape is present  in the center of the 

patch. The h-shaped patch antenna is advantageously small 

compared to the conventional rectangular patch for a given 

resonant frequency. It is well-known that a linearly 

polarized rectangular patch antenna laid in xy-plane, can 

be excited at the fundamental resonant mode. The h-

shaped patch itself forms an Inset feed. Inset refers to the 

depth inside the patch.  The Gain is more at the centre of 

the patch and also return loss which is more at the ends of 

the patch. At the ends of the conductor or conducting 

patch the current is less and such that impedance is more.  

On moving towards the centre improves the radiations as 

current increases.  

 

By ohms law as the current increases, impedance gets 

reduced. So when the depth inside the patch is one quarter 

of the length of the patch then the impedance gets reduced 

by half providing a good radiation gain of the patch. 

 

 
 

Fig. 2. Simulated structure of h-shaped antenna 

 

 

The patch along with the unequal h-shape is  fed  to the 

feed line of the antenna. When the current is applied to the 

conducting patch an electric and magnetic fields are 

produced. The acceleration of charge carriers generates 

Electromagnetic waves around the antenna. The h-shape in 

the patch causes further changes in the movement of 

charge carriers.  This makes the antenna to resonate with 

greater amplitude at two specific frequencies such as 

2.6GHz and 4.2GHz respectively.  

 

IV. SIMULATION RESULT 

 

The Simulation results of proposed antenna including the 

resonant frequency plot and the VSWR plot are given 

below. 

 

A.  Return Loss 

It is clear from the resonant frequency plot (return loss) 

shown in Fig.3.that it is a Dual band antenna with resonant 

frequencies 2.6 GHz and 4.2 GHz which covers the 

wireless application of Wi-Max and Satellite Applications 

respectively. 
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Fig. 3. Return loss of antenna 

 

B. VSWR 

 

 
Fig.4. Plot of VSWR 

 

Generally the VSWR should be below 2dB so that the 

antenna will consider to  be as working. In the given fig.4 

both the bands at 2.6GHz and 4.2 GHz  are lie below 2dB 

which shows that the  proposed antenna is properly 

working. 

V. RESULT ANALYSIS 

By analyzing all the simulated results, it is prove that the 

proposed antenna is operates on two frequencies such as 

2.6 GHz and 4.2 GHz respectively this include Wi-Max 

and Satellite Applications. Hence it is a Dual band 

antenna. The study of tuning frequency in each band is 

presented with the achievable frequency range of the 

antenna. The operating frequencies can be adjusted 

independently within its achievable frequency ratio with 

good impedance matching.  

 

VI. CONCLUSION 

The compact Dual band h-shaped antenna fed by a 

microstrip line has been presented. This proposed antenna 

has a promising performance such as dual band, low 

profile, simple feed network, easy fabrication and low 

cost. The antenna geometry is simple and easy to fabricate 

and implement. Consequently, the proposed antenna is 

suitable for multi-frequency applications of wireless 

communication systems. 
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