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Abstract— A novel microstrip antenna with wide bandwidth 

is presented. We have been implemented a single large 

broad bandwidth in a single layer PCB. The proposed 

microstrip antenna broad band width (59.5%) has been 

achieved in resonant frequency range (1.7-1.8GHz). The 

microstrip antenna is suitable for wireless applications 

except for its narrow band width. This paper suggests an 

alternative approach in enhancing the band width of 

microstrip antenna for the wireless application operating at a 

frequency of (0-3) GHz. The measured results have been 

compared with the simulated results using software IE3D 

version-9.0. 
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I. INTRODUCTION 

A microstrip patch antenna is simply a conducting patch 

suspended above a ground plane as seen in figure [1]. The 

conducting patch and the ground plane are separated by a 

low loss dielectric  material called a substrate. The shape of 

the patch can be arbitrary. The most popular shapes 

however, are the rectangle and circle. A coaxial line or strip 

line can be used to carry electromagnetic energy to the 

patch. Regardless of which feed line is used, the energy is 

first carried to the region under the patch. This region acts 

like a resonant cavity with open circuits on all sides. At this 

point the energy is either reflected back along the same feed 

line or it leaks out and radiates into free space resulting in an 

antenna. The operating frequency of a microstrip antenna is 

determined by the dimensions of the patch, such as size and 

shape, as well as the thickness and dielectric constant (εᵣ) of 

the substrate used to separate the patch and the ground 

plane. Generally, if the substrate is not changed, the 

operating frequency is  powered as the area of the patch is 

increased. 

 
Fig. 1: Geometry of a WIDE BAND microstrip antenna with 

a meandered ground plane. 

II. DESIGN OF RECTANGULAR PATCH 

The design of MSA antenna is vital study for today’s 

Wireless communication system to achieve higher radiation 

pattern, highly directional beam and also to counteract the 

effect of fading while signal propagates through various 

corrupted environments. In this study, the design and 

analysis of a coupled microstrip patch antenna is introduced. 

It is designed to function in the 3 GHz which corresponds to 

IEEE 802.11a (VSWR<2, data rate 54Mbps/ B.W 20 dB and 

S-parameters, Sij <-20dB where i≠ j) wireless LAN 

application. It achieves single band functionality through 

additional slots to rectangular patch of dimension 23.8 mm 

by 31mmand ground length and width is (40)mm $ (60)mm. 

The proposed antenna coupled is a high gain, low-cost, low 

weight base station antenna. The characteristic analyses 

such as return loss (RL), bandwidth, and VSWR and 

radiation pattern of the prototype antenna array have been 

investigated both numerically and experimentally. In this 

investigation, VSWR less than 1.45 and bandwidth of 

180MHz (For RL>-9.5dB) and antenna gain of 13.88Db I 

have been achieved. Both numerical and experimental 

studies have been carried out to optimize the distance 

between the antenna elements. The measured results have a 

good agreement with that of simulated results. The 

numerical study has been done by using Zeland make IE3D 

electromagnetic simulator and measurements have been 

done with the help of Agilent make N5230A, network 

analyzer. Index Terms: Antenna array, Antenna gain, 

Slotted microstrip patch, Fringing field, Wireless LAN, 

IE3D electromagnetic simulator, antenna feed point, Array 

optimization. Initially the dimension of the single patch has 

been designed with three slots in three different positions 

with characteristic parameters of length (L), Width (W) and 

thickness (t) as shown in Figure [2]. 

 
Fig. 2: Geometry of proposed micro strip antenna 

To meet the actual design requirements i.e. 

operating frequency 5.25GHz, beam pattern, band width and 

the radiation efficiency, some approximations have been 

taken. The calculations are based on transmission line 

model. The width and length of the microstrip patch have 

been calculated by the following formula [1]. 

 
Where the required frequency f0=3 GHz, c= 

3X10^8cm/s and εr= 4.2. 

Substituting above values, the width of the patch 

(W) calculated. The effective length (Leff) of the patch can 

be calculated with the help of equations (3) and (4). 



Broad Band Linear Ploriesd Coupled Line Feed Microstrip Patch Antenna for Wireless Application 

 (IJSRD/Vol. 3/Issue 07/2015/058) 

 

 All rights reserved by www.ijsrd.com 255 

 (2) 

    (3) 

By using above equations we can find the value of 

actual length of the patch as, 

  (4) 

   (5) 

III. ANTENNA FABRICATION AND DESIGN 

For the fundamental TM10 mode, the patch length should be 

slightly less than λ/2, where λ is the wavelength in the 

dielectric medium. Here, λ is equal to λ0/√εo, where λ0 is 

the free space wavelength and ε0 is the effective dielectric 

constant of the patch. The designed antenna is a microstrip 

patch array with circularly polarization. When signal feed, a 

standing wave occurs but some of the fields will “leak out” 

around the edges of the patch. This is called fringing field. 

In the Figure 3, E-field on one side outside the patch is 

going into the patch and on the other side leaving the patch 

figure [3]. 

 
Fig. 3: Side view of microstrip patch antenna showing E-

fields 

Figure4. shows the return loss of microstrip 

antenna. The slotted antenna resonates at 1.76 GHz 

frequency giving a wide band width of 59.5%.Hence 

making it suitable for wide band operation. Figure 3 shows 

the smith chart. 

Figure 6 shows the VSWR curve which is of 

slotted microstrip antenna obtained from IE3D.The 

proposed microstrip antenna have better gain and good 

radiation efficiency of about 99%. Fig 7 & fig9 shows 3D 

radiation pattern & elevation pattern at 1.76GHz resonant 

frequency which is unidirectional. The component E theta at 

phi = 0 is shown giving a power gain of 2.38811dBand E 

phi at phi = 0 is 18.409 Db. 

 
Fig. 4: Return loss vs frequency of proposed microstrip 

antenna. 

 
Fig. 5: Smith chart plot of proposed microstrip antenna. 

 
Fig. 6: VSWR Vs frequency of proposed micro strip antenna 

 
Fig. 7: Current Distribution of T shaped microstrip antenna. 

 
Fig. 8: Point distribution of the T shaped microstrip antenna. 
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Fig. 9: Radiation pattern of proposed microstrip antenna 

IV. CONCLUSION 

The proposed slotted coupled microstrip antenna array is 

electrically small and suitable to handle easily. From the 

results it is observed that the maximum bandwidth obtained 

in the broadside direction and the peak gain at design 

frequency for the is 8.88 dBi for both φ= 0degree and φ= 90 

degree. The measured value of RL (<-25 dB) and VSWR 

(<1.5) fairly tallied with the simulated result. If the dielectric 

constant is high, the electrical length of the antenna will be 

reduced but the bandwidth would be broad. In this 

investigation, the B.W of (59.5%) has been achieved. It is 

clearly observed that the impedance bandwidth, radiation 

efficiency improved significantly by employing proposed 

coupled MSA antenna. In case of single element it has been 

observed that the antenna gain is quite low. But while 

employing the array, gain increases significantly. This is one 

of the most advantages of the array structure. All S-

parameters have been studied by inserting the feed point to 

each element separately. 
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