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Abstract: 

The main factors effecting design of antenna are low cost, minimal weight, low profile antennas that are capable of maintaining 

high performance over a wide spectrum of frequencies. All these factors can be satisfied by Microstrip patch antenna. The paper 

presents design of a rectangular Microstrip patch antenna array. Array is designed around a operating frequency of 2.40 GHz uses 

two microstrip patch antenna elements of rectangular shape is presented with simulated results. 
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1.  INTRODUCTION 

Microstrip patch antennas (also just called patch antennas) 

are among the most common antenna types in use today, 

particularly in the popular frequency range of 1 to 6 GHz. 

This type of antenna had its first intense development in the 

1970s, as communication systems became common at 

frequencies where its size and performance were very 

useful. Patch Antennas are widely used in microwave 

frequency region because of their computability with 

Printed Circuit Board (PCB) technology and its simplicity in 

manufacture. 

 

However, the bandwidth and the size of an antenna are 

generally mutually conflicting properties, that is, 

improvement of one of the characteristics normally results 

in degradation of the other. Recently, several techniques 

have been proposed to enhance the bandwidth. While the 

antenna can be 3D in structure (wrapped around an object, 

for the elements are usually flat; Hence their other name, 

planar antennas. Note that a planar antenna is not always a 

patch antenna. However, these antennas are generally 

fabricated on thicker substrates (Darren & Aman, 2011). 

Utilizing the shorting pins or shorting walls on the unequal 

arms of a E-shaped patch, U-slot patch, or L-probe feed 

patch antennas, wideband and dual-band impedance 

bandwidth have been achieved with electrically small size 

Other techniques involves employing multilayer structures 

with parasitic patches of various geometries such as E, U 

and H shapes, which excites multiple resonant modes . 

 

The bandwidth of patch antenna can be increased by the 

height of the substrate or by decreasing the value of the 

dielectric constant of substrate. 

 

2. PROPOSED ANTENNA DESIGN 

Microstrip patch antenna have been well known for its 

advantages such as light weight, low fabrication cost, 

mechanically robust when mounted on rigid surfaces and 

capability of dual and triple frequency operations all these 

features, attract many researchers to investigate the 

performance of parch antenna in various ways. However, 

narrow bandwidth came as the major disadvantage for this 

type of antenna. 

Several techniques have been applied to overcome this 

problem such as increasing the substrate thickness, 

introducing parasitic elements i.e. co-planar or stack 

configuration, or modifying the patch’s shape itself. 

Modifying patch’s shape includes designing an EU-shaped 

patch. 

 

E Shape microstrip patch antenna with wideband operating 

frequency for wireless application will provide the broad 

bandwidth which is required in various applications like 

remote sensing, biomedical application, mobile radio, 

satellite communication etc. The antenna design is an 

improvement from Previous research and it is simulated 

using HFSS (High Frequency Structure Simulator) version 

12 software. Coaxial feed or probe feed technique is used in 

the experiment. 

 

The U shape slot in the radiating element tends to have 

wideband characteristics. It also suggests that a U shape slot 

introduces the capacitive component in the input impedance 

to counteract the inductive component of the probe. Also to 

compensate the increasing inductive effect due to the slots, 

thickness of the substrate is increased. 

 

The antenna is made of a single patch on top, one layers of 

dielectric (air) and a vertical probe connected from ground 

to the upper patch. 

 

From Figure 1, The main E shaped patch has Wa x La 

dimension while the outer patch has Wb x Lb dimension.                                                                                                                                                                                                                                                                                                                                                           
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Figure 1. Design of EU shaped patch antenna 

 

Simulation of this antenna has been carried out in HFSS. 
The simulated design of patch antenna is shown below. 

 

 
 

Figure 2. Simulated EU patch antenna design 

 

The simulation results of a single radiating element are 

given in the following section as shown below. 

 

3.  SIMULATION RESULTS 

 

AT 2.4 GHz Frequency,  

 

 
 

Figure 3. Reflection coefficient output 

 

 
Figure 4. VSWR plot 

 

From the above fig, we observed that EU slot has given less 

VSWR.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Radiation pattern at 8.7 GHz 

 
From the above figure, we can observe that at 8.7 GHz 

frequency the radiation pattern is effective. 

 
Figure 6. Radiation pattern at 13.4 GHz 

 

From the above figure, we can observe that at 13.4 GHz 

frequency the radiation pattern is seemingly high and 

scattering effect has occurred. 
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Figure 7. Radiation pattern at 14.1 GHz 

 

To observe the effect of substrate height and dielectric 

constant on broad banding microstrip patch antenna we take 

dielectric constant is 2.2 and substrate height (H) as 1.6 mm. 

Then we observe S11 Parameter (Reflection Coefficient) 

and Radiation Pattern at 2.4 GHz. 

 

 
Table 1. Comparison of EU slot Microstrip patch and 

Rectangular patch at desired frequency range. 

 

4. CONCLUSION 

 

EU-shaped wide band microstrip patch antenna using Air 

substrate has been designed, simulated, optimized and 

analyzed using HFSS (High Frequency Structure Simulator) 
software version 12.1. A parametric study is presented with 

the results showing that the antenna can be operated at 8.70 

GHz up to 13.49 GHz frequency band. This result is an 

improvement when compared to the original specification 

which saw the bandwidth is expanded from 4.64 GHZ to 

5.43 GHz. Other parameters such as S11 and VSWR also 

have been improved. And also observed that the EU slot 

antenna has given best results when compared with 

rectangular patch antenna, where the gain and bandwidth is 

increased and VSWR is degraded and the Reflection 

Coefficient is found to be less. 
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