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Abstract— This paper presents the design and analysis of a small size, low profile, inexpensive and high gain microstrip patch antenna. 

The new designed antenna has operating frequency of 2.45 GHz which is useful in WLAN or Bluetooth applications. This antenna is 

directly feed by 50Ω coaxial connector. The suggested model is simulated and various antenna parameters such as radiation pattern, 

standing wave ratio (SWR), Impedance of the antenna model are analyzed using Numerical Electromagnetic Code (4NEC2) software 

package. The proposed antenna shows high peak gain of about 9.79 dBi and return loss is about -27.318 dB. 

Index Terms— Microstrip patch antenna, SWR, Return Loss, Rediation Pattern, Gain, Bandwidth, WLAN and Bluetooth.  

——————————      —————————— 

1 INTRODUCTION                                                                     

n wireless communication system, antenna is one of the 
most significant part. So, the design of antenna has become 
more important in communication sector. There are various 

types of antenna used in communication system sych as dish 
antenna, patch antenna, slot antenna, folded dipole antenna 
etc. which are used to transmit and receive signal or data. 
Each type of antenna has its own properties and usage.  
     Microstrip patch antennas are popular for their perfor-
mance, their robust design, fabrication and their extent usage. 
Microstrip patch antenna can be flushmounted to material or 
other existing surfaces and it only requires space for the feed 
line which is normally placed behind the ground [1]. It uses 
conductive strips or patch formed on the surface and is sepa-
rated by a thin dielectric substrate from the ground. A patch is 
typically wider than a strip and its shape and dimensions are 
important features of the antenna [2]. The shapes of conduct-
ing patch are of various types such as square, rectangular, cir-
cular, elliptical, triangular or any other desired configuration. 
The patch is generally made of conducting material such as 
copper or gold. The radiating patch and the feed lines are usu-
ally photo etched on the dielectric substrate [3]. There are two 
methods of feeding. These are contacting and non-contacting 
method. In the contacting method, the RF power is fed directly 
to the radiating patch using a connecting element such as a 
microstrip line or probe feed. In the non-contacting scheme, 
electromagnetic field coupling is done to transfer power be-
tween the microstrip line and the radiating patch. This in-
cludes proximity feeding and aperture feeding [4]. Most 

commonly used feeding techniques are: Microatrip line feed-
ing and Coaxial cable or probe feeding [5]. Microstrip patch 
antenna has many advantages such as low profile, low cost, 
light weight, small size, easy to analysis and fabrication and 
capable of dual or triple frequency operation. Because of these 
advantages, microstrip patch antenna becomes popular in 
mobile and satellite communication system, global positioning 
system (GPS), radio frequency identification (RFID), WiMax, 
radar application, rectenna application, telemedicine and me-
dicinal application.  Rectenna is a rectifying antenna that is 
used to directly convert microwave energy into DC power. 
Besides of these advantages, microstrip patch antenna has 
some disadvantages too. The major disadvantages of this an-
tenna are low efficiency, low gain and very narrow frequency 
bandwidth which is typically only a fraction of a percent or at 
the most a few percent [6]. 

2  PROPOSED ANTENNA GEOMETRY 

The design of the proposed antenna is shown in figure 1. 

     
 

 
 
 
 
 
 
 

 

 
 

 

 

Figure 1: Geometrical structure of proposed antenna 
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Figure 2: 3D view of the proposed antenna 

3  SIMULATION RESULTS  

A.  REFLECTION COEFFICIENT AND VOLTAGE STANDING WAVE 

RATIO (VSWR):  

Reflection coefficient or return loss is defined as the ratio of 

reflected power to the incident power. For practical antenna 

its value should be less than -9.54 db. Simulated return loss in 

case of designed triangular microstrip antenna is – 26.5 db at 

resonant frequency 2.45 GHz as shown in figure 3 and figure 

4. Voltage standing wave ratio should have the value less than 

2 for the antenna to radiate. In case of designed rectangular 

microstrip antenna it comes out to be 1.009 as shown in figure 

3 and figure 4. 

 

Figure 3: SWR versus frequency 

 

 

Figure 4: Reflection coefficient versus frequency 

B.  INPUT IMPEDANCE 

The impedance should match with the feeding line impedance 

which is 50 Ω in figure 5, it is 49.85. 

 

 

 
 
 
 
 
 
 
 

 
 

 

Figure 5: Input Impedance 

C. TOTAL GAIN 

The total gain curve is shown in figure 6 which is 9.79. This 

gain is very high for a patch antenna.  

 

 

 

Figure 6: Total Gain 

D. RADIATION PATTERN 

It is found, in practice that radiated energy from antenna is not 

of same strength in all directions. Instead it is more in one di-

rection less or zero in other direction. The radiated energy in a 

particular direction is measured in terms of field strength at a 

point which at particular distance from the antenna. Radiation 

pattern is a graph which shows the variation of actual field 

strength of electromagnetic field at all points which are at 

equal distance from antenna. Practical antennas are designed 

to have directional radiation pattern, i.e. they will radiate or 

receive radiation more effectively in one specified direction.  
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Figure 7: Radiation Pattern 

 

 
 

Figure 8: Pictorial view of the practically designed antenna 

4 CONCLUSION 

 
 

In this paper a new high gain antenna design has been pre-

sented which looks like a rectangular with 3 single elements 

connected with it, 2 of those are ‘L’ shaped and the last one is 

a ‘I’ shaped. This micro strip antenna for enhancing gain and 

bandwidth has been designed, simulated and analyzed theo-

retically and practically shown in fig 8. Simulation results of a 

high gain micro strip patch antenna at 2.45GHz frequency 

have been presented.  

This antenna has wide range of applications in the field of 

wireless communication such as WLAN or Bluetooth. Due to 

its small size and less weight these type of antenna are fre-

quently used in plane, satellite and spacecraft. Due to its high 

gain it can be used very effectively on point to point commu-

nication. 

5  FUTURE WORK 

 
Our future target is to miniaturization of the proposed anten-
na with multiband and increasing operating bandwidth for 
different communication system. 
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