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 Abstract— The conventional Rectangular Microstrip patch 

antenna has very narrow impedance bandwidth, typically of 

few percent. While Microstrip patch antenna have the 

advantage of low cost, thin profile, light weight, ease of 

fabrication, conformable to mounting surface and being 

integrated in active devices. This paper introduces geometry of 

corner truncated square shape MPA (Microstrip Patch 

Antenna) results in increase in Bandwidth from 3.117% to 

9.876%. The geometry of slotted and corner truncated square 

shape MPA is designed on a FR4 substrate with a dielectric 

constant and tangent loss of 4.4 and 0.035 respectively. 

Keywords —Bandwidth, Rectangular microstrip patch antenna, 

Slotted Rectangular microstrip patch antenna, Return Loss, 

Coaxial probe feed, 2D Radiation pattern. 

I. INTRODUCTION

The conventional Rectangular MPA has very narrow 

impedance bandwidth, typically of few percent [1]. While 

Microstrip patch antenna have the advantage of low cost, 

thin profile, light weight, ease of fabrication, conformable to 

mounting surface and being integrated in active devices [2]. 

Also Coaxial probe fed microstrip antennas provide 

excellent isolation between the feed network and the 

radiating elements and yield very good front to back ratios 

[2]. Due to this many advantages the rectangular microstrip 

patch antennas have many applications like space 

technology, aircrafts, missiles, tracking, mobile 

communication, GPS systems, remote sensing and satellite 

broadcast [3][4]. The most important drawback of 

microstrip patch antenna is narrow bandwidth. Maximum 

8% bandwidths are available with classical microstrip 

antennas. To overcome this drawback, one of the methods is 

to cut slots in various shapes. For example, by cutting slits 

the bandwidth was increased to 2 times [6], by embedding 

U-slots in stacked patch the bandwidth was improved to 2

times as compared to the conventional Rectangular MPA

[2]. And also the wideband characteristics of the antenna is

achieved by using the L-shaped probe feeding techniques,

the use of series slots (H-shaped) and another pair of

parallel slots (E-shaped) lead to the improvement of

bandwidth of 22.65%[7]. So, by embedding suitable slots in

the radiating patch, compact operation with enhanced

impedance bandwidth can be obtained [5].

In this study, the properties of traditionally Rectangular 

MPA and Slotted Rectangular MPA with a pin short are 

presented and compared to each other. The designs were 

simulated using electromagnetic simulator, Zealand IE3D 

software. It was found that for the extension of bandwidth, 

slot can be embedded on the patch  

II. ANTENNA DESIGN

    The conventional square patch microstrip antenna is 

considered the reference antenna to compare the results of 

that obtained from corner truncation of slotted antenna. The 

geometry of the conventional square MPA is shown in 

Figure 1. The patch has the dimension of L×W = (20mm × 

20mm) and is printed on FR4 of dielectric constant, 𝜀𝑟= 4.4

and the thickness of the substrate, h = 1.59 mm. A coaxial 

probe is used to connect the microstrip patch at coordinates 

(0mm, 6mm) and it is made fixed for both the conventional 

and the modified Rectangular MPA. 

Fig.1. Square MPA of a=20mm  

The geometry of the proposed to extend the bandwidth 

probe-fed patch antenna with embedding slot is shown in 

Fig. 2. Impedance bandwidth of about 9.72% can be 

obtained from the below geometry. The main advantage of 

this structure is that it produces wider bandwidth than the 

conventional Square patch. 

Fig.2. Corner truncated and slotted MPA 

III. SIMULATED RESULTS

1) Radiation Pattern: The microstrip antenna radiates

normal to its patch surface. So, the elevation pattern

forφ= 0 and φ= 90 degrees are important for the

measurement. The simulated E-plane and H-plane

pattern, 2D pattern view the conventional square patch
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and the modified square patch are illustrated in Fig. 3(a) 

and 3(b). 

 

 
Fig.3 (a): 2D Radiation Pattern for square MPA 

 

 
Fig.3 (b): 2D Radiation Pattern for corner truncated and slotted square 

MPA 

 

2) Return Loss and Bandwidth: The Return Loss shown 

in Fig. 4(a) of the square MPA is -8.90 dB at 

Resonating frequency at 3.395 GHz. 

 
 

Fig.4 (a): Simulated Return Loss for Square MPA 

 

The Return Loss shown in Fig.4 (b) of the modified square 

MPA is -29.82dB at Resonating frequency at 3.65GHz and 

the bandwidth obtained is 9.63%. 

 

 
 

Fig.4 (b): Simulated Return Loss for corner truncated and slotted square 
MPA 

 

3) Smith Chart:The loops in the Smith Chart show where 

the antenna and feed structure were resonant and the 

nearer the loop to the centre of the chart the better the 

impedance match. Smith Chart also provides the 

information about polarization. The Smith chart for the 

conventional square MPA is given in Fig.5 (a). 

 
Fig.5 (a): Smith Chart for square MPA 

 

 
Fig.5 (b): Smith Chart for Modified Rectangular MPA. 
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IV. CONCLUSION 

In this paper, the new geometry proposed the better 

bandwidth of 9.77% was achieved by truncating corner and 

digging slots in the antenna design.There is also 

improvement in return loss. The radiation pattern of the 

antenna was stable over the entire bandwidth. 
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