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ABSTRACT 

Ansys platform-based HFSS simulator software is used to create a 4GHz circular micro strip 

patch antenna array. Applications including Bluetooth, the Internet of Things, and several WLANs 

can all benefit from it. The circular patch antenna, which is constructed on a FR4 substrate with a 

dielectric constant of 4.4 and a height of 1.6mm, is fed using edge feeding. The antenna is built using 

a 1.4mm thick FR-4 (lossy) substrate with a relative permittivity of 4.4 and a microstrip line feed. 

The chosen radius for the circular patch is 7.62mm. To lower the size and enhance the performance 

of the suggested antenna, a square slit 30mm by 30mm in size is etched onto the ground plane. The 

HFSS Simulation Program is employed in the antenna's design. Antenna characteristics such as return 

loss, radiation pattern, bandwidth, orientation, antenna gain and radiated efficiency are all studied. 

Keywords: Circular patch micro strip antenna, HFSS, IoT, Radiation, Bandwidth. 

 

INTRODUCTION: 

Micro strip antennas are used in a variety of applications, particularly in the satellite, mobile, and 

military communications industries. Microstrip antennas are extremely adaptable in terms of resonant 

frequency, polarisation, pattern, and impedance at the particular patch shape. Their use has grown 

due to their compact size and light weight. It is especially important to use cost- and time-effective 

fabrication when developing antennas for performance testing. 

Wireless applications require more and more capacity, which necessitates the use of wideband 

antennas that operate at higher frequencies. Microstrip antennas naturally have low efficiency and a 

restricted bandwidth, and the dielectric constant, uniformity, and loss tangent of the substrate have a 

significant impact on how well they work. 

Generally, Broadside radiators are used in microstrip antennas. Patch antennas and printed antennas 

are other names for microstrip antennas. The patch's pattern is created to be as normal to it as possible. 

As before, the feed position must be changed to modify the input impedance. In contrast to current 

designs, the goal of this research is to produce a compact, powerful circular microstrip patch antenna. 

The recommended antenna uses a microstrip line feed in WLAN applications that operate in the 5.15 

to 5.825 GHz band and, in order to reduce space, incorporates slots on the patch and ground layers. 

The impedance of microstrip antennas varies depending on the frequency, polarity, prototype, and 

explicit patch composition. Their limited ability and inefficiency cause their progress to diverge. 

When prototyping antennas for consummation calculations, fast and slow design is crucial. The need 

for broadband antennas on high-frequency alternations is inevitable as cellular pertinence improves 

and feels the need for more higher bandwidth. Microstrip antennas, which heavily rely on constraints 

like possible resoluteness, attraction, and damage, have a narrower bandwidth and capacity. 

The development of numerous wireless communication-related applications has exploded over the 

past ten years. All such wireless systems performance is based on the antenna's structure and 

functionality. The majority of applications favour microstrip antennae. This is due to the benefits that 

are built-in, such as size downsizing, low power consumption, simplicity, compatibility with printed-

circuit technology, low profile, light weight, low return loss, good radiation properties, tiny size, 

planar structure, and simplicity of fabrication. The use of circular microstrip patch antennas is 

extensive, particularly in the domains of pharmaceutical, military, mobile, and planetoid 
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communications. For size reduction, several techniques have been suggested, including executing 

spaces in fix, executing absconded ground structure, utilising high permittivity substrates, utilising 

shorting pins, and presenting parasitic patches. The fix has been designed in such a way that its 

example is closest to normal for it. End-fire radiators can also be chosen by selecting a legal mode. 

The microstrip fix consists of a metallic "fix" on top of the dielectric substrate, and a ground plane is 

located below the dielectric material. This paper provides a comprehensive review of the research 

work done in the recent past by various authors on the design and optimization of the circular 

microstrip patch antenna.  

 

LITREATURE SURVEY: 

Authors in [20] proposed a roundabout microstrip radio wire with a roundabout space is 

carved on the roundabout fix to give wideband activity. Plan boundaries were FR-4 epoxy substrate 

(εr = 4.4) with ground plane aspect 25mm×25mm, range of the roundabout fix 6.96mm and substrate 

thickness 1mm.They plan and recreate the radio wire to work in 5.8GHz in Limited Component 

Strategy (FEM) based High Recurrence Underlying Reproduction (HFSSTM) apparatus. They 

tracked down a low return loss of - 29dB with a more extensive data transfer capacity of 660MHz.  

A coplanar waveguide (CPW) took care of roundabout fix monopole receiving wire for 

WLAN/WiMAX applications is introduced in [21]. To lessen the size of regular radio wire and extend 

its data transmission the fix is stacked with spaces. Their mimicked outcome has a - 10 dB impedance 

data transfer capacity of 2.46 GHz in the band of 4.97-7.43 GHz.  

An outline of roundabout microstrip receiving wire configuration is introduced in [22] where 

it was presumed that roundabout microstrip radio wire can be intended for various recurrence band 

and different taking care of techniques like coaxial, strip line, gap coupling or nearness coupling are 

accessible for various substrate materials to energize the radio wire. 

In [23], an extensive survey of the new exploration work done by different creators on the 

plan and enhancement of the opened roundabout microstrip fix radio wire working in C band is 

introduced. The opened radio wires are utilized in C Band applications like satellite correspondence, 

WLAN, WiMAX, Wi-Fi and so forth. They presumed that the presentation of various openings on 

the radio wire have brought about progress of different execution boundaries of the receiving wire 

like addition, data transfer capacity, return misfortune and so forth.  

A composite double band round microstrip fix with space opening for WLAN applications is 

introduced in [24]. The receiving wire design is recreated and broke down with HFSS. A limited band 

high addition roundabout fix receiving wire has been intended for GSM1800 band and introduced in 

[25]. They found the return misfortune is - 21 dB at 1.8 GHz for VSWR≤ 2. The addition of radio 

wire was expanded by transformed suspended roundabout fix with same element of transmitting patch 

from 7.5 dB to 8.5 dB and furthermore it was expanded from 8.2 dB to 8.5 dB by expanding the hole 

among top and base fix from 1 mm to 4 mm. 

Creators in [26] introduced the plan of a round fix receiving wire working at 5GHz for C band 

applications. The radio wire is planned utilizing FEM based EM test system programming - Ansoft's 

HFSS v13. In [27], creator revealed that the transfer speed of microstrip fix receiving wire increments 

with the assistance of openings. By utilizing different state of space the addition of microstrip fix 

receiving wire can likewise be improved and receiving wire structure can be made more minimal. 

A circular patch antenna with a fractals is analysed 

.The designed antenna has been feed with L probe feeding technique. A circular patch antenna with 

a fractals produces a dual band application for C-Band application. Different performance parameters 

like return loss, bandwidth etc are enhanced and such kind of antennas are useful in Wi-Fi, Radar, 

military applications [5]. 

 

SOFTWARE REQUIRED: 

The antenna is designed and simulated using HFSS Studio Suite 2015. The patch, ground plane, and 

micro strip transmission line (or input and output pin of coaxial probe) are all made of high 
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conductivity material. Various shapes can be used to create the patch, but the most common ones are 

rectangular and circular due to their ease of analysis and fabrication as well as their attractive radiation 

properties, particularly low cross polarisation. Size reduction of the fix radio wire has received a lot 

of attention as a result of some uses of the microstrip radio wire in correspondence frameworks 

requiring more modest receiving wire size to satisfy the scaling down requirements. Roundabout 

microstrip fix radio wire is extremely valuable in this regard due to its little size and simplicity of 

creation. 

 

METHODOLOGY: 

ANTENNA DESIGN: 

Microstrip radio wires are entirely adaptable and are utilized in a cluster to blend an ideal example 

which can't be gotten with a solitary component. We utilize a cluster to broaden the exhibition of the 

receiving wire, filter the radiation design light emission radio wire framework, improve the 

directivity, and gain which would be better contrasted with that of a solitary component. The proposed 

round microstrip fix receiving wire is planned utilizing HFSS Studio Suite 2015 programming. When 

the plan is finished, the receiving wire can be reproduced in the product to appraise its genuine 

presentation. Fig 1 shows our designed antenna in HFSS Studio suite. 

 
Fig.No.1: Antenna Design 

For receiving wire plan, it is accepted that the dielectric steady of the substrate (𝜀𝑟), the resounding 

recurrence (𝑓𝑟 in GHz), and the level of the substrate h (in mm) are known. Then, at that point, a 

bunch of worked on conditions of hole model is utilized for computing plan boundaries The 

components can be taken care of by a solitary line or by various lines in a feed network course of 

action. The significant boundary for the plan of a Microstrip fix radio wire is the Recurrence of 

activity (fr). The thunderous recurrence of the radio wire ought to be picked properly. When we get 

determined upsides of the receiving wire boundaries, experimentation technique is utilized to work 

on the exhibition of the proposed receiving wire alongside its size decrease. 

The calculation of the proposed round fix radio wire range of the roundabout fix is taken as 7.62mm 

and the radio wire is imprinted on a FR4 (lossy) substrate having relative permittivity of 4.4 and 

substrate thickness of 1.4 mm. The Modern, Logical and Clinical (ISM) Frameworks utilizes the 

recurrence range from 4GHz - 7GHz. Subsequently the planned radio wire should be skilful to work 

in this recurrence range. The thunderous recurrence picked for our plan is 4 GHz. The picked worth 

of the substrate (FR4) relative Dielectric consistent (εr) is 4.4 and the substrate thickness (h) is 1.66 

mm. 

 

RESULTS AND DISCUSSION 

The proposed roundabout microstrip fix receiving wire is planned and reproduced utilizing HFSS 

recreation programming. A streamlining size decrease and execution upgrade is kept up with this 

work until outcomes were gotten. The presentation of the proposed ratio is regards to the boundaries: 
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return misfortune, transmission capacity, VSWR, gain, directivity, complete effectiveness, and 

radiation design. 

 
Fig.No.2: XY Plot – VSWR 

The impedance confound among receiving wire and transmission line is estimated by VSWR. The 

VSWR worth of under 2 is OK for a decent plan receiving wire. Fig. 3 shows VSWR Versus 

recurrence plot of the proposed receiving wire and it is seen that at the reverberation recurrence of 

5.5 GHz the worth of VSWR is 1.054 which significantly less than 2. The lower VSWR showing 

better impedance match of the proposed receiving wire to the transmission line, and the higher the 

power provided to the radio wire. 

 

 

 
Fig.No.3: Radiation 

 

The radiation design is the conveyance of the emanated power from the radio wire (on account of 

sending receiving wire), or got by the receiving wire (on account of getting radio wire) as an element 

of the bearing points from the radio wire. Fig 3 shows the radiation pattern of our designed antenna. 

Much of the time, it is determined in the far-field district and makes sense of both the E-field and H-

field designs. 

The boundary gain portrays how effective a receiving wire can convey or get power in a specific 

heading. At the end of the day, it shows how much power is sent in a provided guidance to the 

radiation force that would be delivered by an isotropic receiving wire. Figure 4 shows the 3D plot of 

far-field gain of the proposed radio wire and the assessed top worth of gain is in diagram and the 

reverberation recurrence. 
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Fig.No.4: 3D Polar Plot 

 

CONCLUSION: 
Microstrip fix radio wire varieties of round formed emanating components were effectively planned 

and executed utilizing the FR4 Epoxy Glass substrate. Through the Investigation of HFSS 

reproduction programming, it was seen that the radio wire resounded at 2.4 GHz recurrence. In this 

work, edge feed strategy was utilized for the reproduction of Round Fix Radio wire. From the 

proposed reproduction plan, the greatest accomplished gain was 11.7 dB for a 2x1 exhibit. Return 

misfortune ought to be not exactly - 10 dB for an OK activity. There are three arrangement types 

accessible in HFSS specifically Discrete, Quick and Adding. Discrete is the most reliable and finds 

opportunity to mimic out of the three kinds of arrangements. Benefit of roundabout fix over the 

rectangular fix is the need of lesser region. In spite of the fact that receiving wires might be viewed 

as old innovation, analysts are tracking down ways of developing the radio wire for the up and coming 

age of gadgets. 
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