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ABSTRACT 
In the recent years the development in communication systems requires the development of low cost, minimal 

weight, low profile antennas that are capable of maintaining high performance over a wide spectrum of 

frequencies. In this thesis, the 2X1 Hexagonal shape designs of a Micro strip patch antenna have been analyzed 

and studied. The designed having resonant frequencies 2.4 GHz for wireless communication standards.  The 

proposed patch antenna is designed and simulated on CST microwave studio simulation software and it is 

designed to operate in 2.4 GHz,. The good return loss, isolation, ECC and bandwidth of 50 MHz found.  

 

KEYWORDS: MPA, MIMO, ECC, VSWR, FR4.  

I. INTRODUCTION 
An Antenna is one of the essential parts for microwave communication. Since it help both transmitting and 

receiving the information. Antenna is a transducer which converts the voltage and current on a transmission line 

into an electromagnetic field which consists of an electric and magnetic field travelling right angles at each 

other. Microstrip patch antenna is a small size antenna and it can be printed directly on a circuit board. 

Microstrip patch antennas due to their many attractive features have drawn attention of industries for an ultimate 

solution for wireless communication [1].  It is analyze that the patch is generally square, rectangular, circular, 

triangular, and elliptical or some other common shape. The most commonly employed microstrip patch antenna 

is a rectangular patch. The rectangular patch antenna is a one wavelength long section of rectangular microstrip 

transmission line. When the air in the antenna substrate the length of the rectangular microstrip antenna is 

approximate one half of a free space wavelength. The antenna consists of a dielectric as its substrate the length 

of the antenna decreases as the relative dielectric constant of the substrate increases the proper miniaturized 

antenna will improve the transmission and reception [1].  

Antennas play a very important role in the field of wireless communication. Few of them are Parabolic 

Reflector, Patch Antennas, Slot Antennas, and Folded Dipole Antennas. Each type of antenna is good in their 

own properties and usage. It is said that the antennas are backbone in the wireless communication without which 

the world could have not reached at this age of technology [2]. Patch antennas play a very significant role in 

today’s world of wireless communication. A Microstrip patch antenna is very simple in the designing & using a 

conventional Microstrip fabrication technique. The most commonly used Microstrip patch antennas are 

rectangular and circular patch antennas. Some important phenomena  like  dual characteristics, circular 

polarizations, dual frequency operation, frequency agility, broad band width, feed line flexibility, beam scanning 

can be easily obtained from these patch antennas [2]. 

Design of antenna:  

The front view of proposed antenna is given in figure 1 and back side is represented in figure 

2. The antenna design geometry is given in figure 3 where first full hexagon structure is 

designed and then cut of hexagon is created.  
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Figure 1 Front View of designed antenna 

 
Figure 2 Back View of designed antenna 

 
                                        (a)                                       (b)                                         (c) 

Figure 3. Complete design geometry 

 

II.   MATERIALS AND METHODS 
Literature Review and Methodology 

In the early 1970’s, the first practical microstrip radiating antenna was presented by Byron [1]. In [3], the basic 

design of rectangular and circular patch antennas was presented by Howell. An experimental study on the 

rectangular microstrip patch antenna was performed by C.L Mak and Y.L Chow et al. [4] using L-shaped probe. 

To use various applications simultaneously, we use multiple antennas instead of single antenna at the transmitter 

and the receiver. This technology is known as MIMO technology. 

There are several design challenges in microstrip patch antenna with MIMO technology. Main challenges are to 

provide high isolation or to increase bandwidth. Several researches were proposed to increase isolation. High 

isolation can be achieved by various methods which involve different shape of patch, different structure placed 

in between radiating element, modified ground plane etc. [2] 

R. Leclaratne presented a micro strip patch antenna which works for satellite communications [6]. The antenna 

uses circular polarization. A wide-band Dual polarized microstrip patch antenna with Directional Coupler is 

presented by K.L. Lau in [7]. A directional coupler mounted at the back of the ground plane and an 

enhancement of the isolation between the L-shaped antennas. The antenna has high isolation and simple 

structure. Kin-Lu Wong et al. presents Broadband Dual-polarized Aperture Coupled patch antennas with 

modified H-Shaped Coupling slots.  

A new design of aperture coupled patch antenna with modified H-Shaped coupling slots to achieve dual 

polarized radiation with high isolation over a wide range of frequency presented in this paper. A simple 

impedance matching technique is presented by Jeen-sheen Row [8] for patch antennas which is fed by coplanar 

microstrip line. By shorting through hole at a proper position the resonant input resistance of the edge-fed patch 

antenna can be easily adjusted to 50 ohm. In [9] a probe fed stacked microstrip patch antenna is proposed to 

operate in dual polarisation mode to enhance isolation.  

 

III. RESULTS AND DISCUSSION 
The design antenna produced return loss of -14 db with -19 db of isolation. As the both antenna element is 

symmetrical so S11=S22 and S21=S12. The bandwidth obtained as 50 MHz. The ECC found less than 0.5 between 

antennas. The s-parameter graph and bandwidth graph and ECC presented in figure 4, 5 and 6.  
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Figure 4. S-Parameter of design antenna 

 
Figure 5 Bandwidth of design antenna 

 
Figure 6 ECC of design antenna 

 

IV. CONCLUSION 
A Hexagon cut micro strip patch antenna is designed with full ground simulated using the CST Studio Suite 

software. The antenna is designed for frequency 2.4 GHz with FR-4 substrate (εr =4.3), h=1.524mm. The return 

loss produced below -10 dB in band with isolation less than -15 dB. 
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