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Abstract 

This paper aims to study a rectangular microstrip patch antenna with co-axial feed, resonant at 5.3GHz for WLAN 

applications has been studied.  An already existing model was reconstructed using,  High Frequency Substrate 

Simulator Software( 11.0 version). The main focus was to practice simulation of a microstrip patch antenna using 

the software correctly to obtain results from the model created while study of microstrip patch antenna. Various 

Calculations have been done to get the exact value for the geometrical outlay of the antenna at a given frequency of 

5.3 Ghz and substrate FR4-4 epoxy having height 0.5mm.The various parameters of the patch antenna which 

includes shape of the patch, type of feed, dielectric used, length and width of the patch or radius of the patch and 

thickness of patch has been varied and the effect has been analysed.  

 

Keywords – rectangular microstrip patch antenna, reconstruction, HFSS. 

(1)INTRODUCTION 

Wireless technology has been the vibrant and fastest growing technology ever, there has been explosive augment in 
the exigency of wireless connectivity which is expected to eclipse by wireless data communication. The field of 
mobile and wireless communication has emerged at very fast pace wrapping numerous technical fields. WLAN and 
Wi-Max, Wi-Fi are the most swiftly budding area in the modern wireless communication. WLAN endow with an 
outstanding means to extend the accomplishment of local area networks, all the way through a wireless connectivity. 
Wide area networks grants the extensive exposure and which requires infrastructure investment in provisions of 
wired base stations. This enables users with mobility to shift around within a wide coverage area and still be 
attached to the network. This endow with greatly enlarged freedom and flexibility. Owed to ease of installation and 
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location freedom wireless has become trendy for the home user. Antenna is one of the most imperative components 
among wireless components [1]. Subsequently, there is unremittingly rising necessities of component and high 
performance antenna. With marvellous encroachment in wireless communication, there is an increasing stipulate of 
minuscule, low cost easy to fabricate, multiband and wideband antennas for use in marketable communication 
systems. Every technology entails light weight, compact cheap, high gain and high bandwidth antennas. A further 
vital preferred property of antenna is its resonance at multiple frequencies. New Generation devices provides more 
than one application entrenched in single device consequently antenna sustaining more than one band is obligatory 
and multiband operation of antenna is another confront [2]. 
 
To improve the communication systems, a novel and pioneering antenna needs to be designed. More or less all these 
necessities can be contended by microstrip patch antenna. The current progression in the advancement and the 
execution of RF/microwave switches has allowed the birth of a new perception of the antenna as a gadget that can 
animatedly adjust its behaviour to diverse situations and outfitted contexts. Today much focus has been done on 
effort to design microstrip patch antenna. Patch antenna exhibits many advantages over other conventional antennas 
like capability of providing both linear and circular polarization, inexpensive fabrication using modern day printed 
circuit board technology, compatibility with microwave and millimetre-wave integrated circuits (MMIC), ability to 
conform to planar and non planar surfaces. Microstrip antennas because of its low cost and low profile 
characteristics prove to be well suited for WLAN/Wi-MAX application systems. Contrary they have some precincts 
like narrow bandwidth and low gain etc. Nevertheless these problems can be resolved by special techniques which 
makes antenna to work competently for wider range of frequencies. Owing to the mounting insists of multipurpose 
antenna in contemporary wireless communication and radar system, reconfigurable antennas has fascinated a lot of 
researcher’s consideration. One of these antennas competent for operation at multiband and hence can intercept 
various communication system with poorer co-site interference. Other types of antennas exhibit diversity in 
transmission or reception to combat fading effect and augment signal quality [3]. 
 
Single antenna typically used in moveable wireless devices is monopole or microstrip antenna based and can 
encompass multiple frequency capabilities. Some application may require more than one antenna for diversity 
reception on small device to amplify the likelihood of receiving an exploitable signal but habitually an only one of 
the antenna is used for transmission [1]. The broadcast from the mobile to base station is the slackest part of the 
bidirectional communication link because of power, size and cost constraint obligatory by mobility. In addition the 
portable device is time consuming and can be used in capricious or callous electromagnetic environment resulting in 
better antenna performance i.e. certainly in smaller amount than most favourable[3] 
 

1.1 Rectangular Patch 

The rectangular patch antenna has been designed as shown in figure 2.1, 
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Figure: 2.1 Rectangular Patch simulated using HFSS. 

 

so that the return loss and radiation pattern of the antenna resonate at 5.3 GHz as show in figure 2.2 and figure 2.3 

respectively. 

 

Figure: 2.2 Return Loss using Rectangular Patch 

 

The discussed design achieves the return loss of -47.5876 dB and the bandwidth of 228.2MHz.The response of the 

antenna in terms of return loss is quite good. The limiting factor is the bandwidth. The figure 2.3 shows the radiation 

pattern of the discussed rectangular patch antenna. 
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  Figure 2.3: Radiation Pattern of a Rectangular Patch Antenna 

 

Table 2.1: Parameters of Rectangular at 5.3GHz 

Patch Shape Frequency(GHz) Return Loss(dB) Bandwidth(MHz) 

Rectangular 5.2638 -47.5876 228.2 

 

1.2 Effect of Feeding Techniques on a Rectangular Patch Antenna 

The microstrip patch antenna can be fed using various types of feeding methods. In this section coaxial feed has 

been analysed in terms of return loss and radiation pattern. 
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Figure 2.3 (b): Rectangular Patch Antenna With Visible Co-Axial Feed. 

 

This feeding method obtained the return loss of -47.5876dB and the bandwidth obtained is 228.2MHz. The coaxial 

feed provides the gain of about 4dB. The return loss and radiation pattern of a coaxial fed patch antenna is shown in 

figure 2.4 and figure 2.5. 

 

 

Figure 2.4: Return Loss for Coaxial Probe Fed Antenna 
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Figure 2.5: Radiation Pattern for Probe Feeding 

 

1.3 Effect of Variation of Dielectric on a Rectangular Patch Antenna 

The selection of dielectric is a vital step in designing a microstrip patch antenna. The substrate provides mechanical 

support to the antenna metallization and affects the electrical properties of circuit, transmission line and the antenna. 

The choice of dielectric governs the dimensions as well as the resonating frequency of the antenna. The antenna 

chosen for the study have been designed to resonate at 5.3GHz using FR4 epoxy with a dielectric constant of 4.4. 

The return loss has been presented in figure 2.6 

 

 

Figure2.6: Return Loss for Dielectric Constant = 4.4 
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It can be seen with dielectric constant 4.4 the return loss reduces considerably. In terms of bandwidth the maximum 

is obtained at dielectric constant equal to 2.2 and minimum at 10.2. The gain decreases as the value of dielectric 

constant is reduced. It is maximum at 2.2rε = and minimum at 10.2rε = . 

Table 2.2: Parameters  of Microstrip Patch Antennas in Terms of Different Dielectric Constants 

Dielectric 

Height of 

substrate 

(mm) 

Size of 

Patch 

(mm2) 

Frequency 

(GHz) 

Return 

Loss (dB) 

-10dB 

Bandwidth 

(MHz) 

Gain 

(dB) 

 

εr = 4.4 

 

0.5 12.9*17.1 5.3317 -31.1073 70.1 4.1447 

 

 

2. Conclusion 

In this study, a rectangular microstrip patch antenna for WLAN applications has been simulated. It can be concluded 

that microstrip patch antenna is advantageous over wire antennas for WLAN devices as requirement of antenna to be 

conformal. The objective was to study while designing microstrip patch antenna for WLAN applications. So, a 

rectangular patch was simulated 5.3GHz and various result parameters were obatained.  
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