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Abstract— The system proposes dipole CPW (Coplanar 

Waveguide) fed antennas show better behaviour for the 

Wireless applications. This antenna used in wireless 

broadband communication due to its mechanical design 

simplicity and radiation properties. The broadband 

bandwidth and radiation pattern can be optimized using 

antenna geometry. The proposed antenna is used for precise 

operating frequency, where the frequency spectrum is 2.45 

GHz and 5.5 GHz. To achieve the proposed frequency, the 

antenna is fed with Coplanar waveguide is implemented and 

measured with dimensions of mm with XY, ZX plan. To 

increase the bandwidth, first the mid-section of two short 

slots of either side of the single pole length is increased 

slowly to check out the maximum bandwidth. The method 

obtaining the operating frequency lies in the frequency band, 

the mid-section of long slot has to be decreased gradually; 

thus, operating frequency shows at 2.45 GHz and 5.51 GHz 

with return loss of −20 dB, and the whole design is viewed 

on the HFSS in proposed frequency at maximum bandwidth, 

and thereafter to check out the characteristics of antenna the 

parameters such as Return loss characteristics, VSWR, 

Azimuth pattern, Elevation pattern and 3D distribution 

pattern. To change the frequency value and get the output in 

the form of waves in the graph, and the gain value analyzed 

from the result graph. 
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I. INTRODUCTION 

In this digital rising technology, wireless communication 

plays a prominent role and also acts as a better compensation 

for analog communication. Wireless antennas have become a 

highly competitive and emerging technology in the industry 

communities of telecommunication. It is useful in monitoring 

and controlling the movement of objects and also helps in 

tracking of the goods in industries without the use of physical 

contact in a convenient way, and many antennas were 

designed and fabricated using it for various applications. 

Precisely in Wi-Max applications to generate the operating 

frequency at Wi-Max standard at 2.5/3.5/5.5 GHz given by 

IEEE802.16, it has been preferred to study many antenna 

structures and its designation on Wi-Max application. 

Band rejected design of printed open slot antenna 

designed by Wen-Shan Chen and Kuang-Yuan Kuh discussed 

about their invention on designing an open slot antenna that, 

it has been inserted a single strip on the printed slot on 

broadband antenna to remove the frequency from 3.56 GHz 

to 4.58 GHz, and a dual broad band was designed on open 

slot antenna with miniature geometry was obtained for 

WLAN Application in the frequency range of 2.4 GHz and 

5 GHz by adjusting the strips on open slot; it gives three 

different frequencies of 2.37–2.72 GHz, 3.31–3.78 GHz, and 

4.5–5.97 GHz for Wi-Max application. 

A transparent monopole antenna designed by Alyaa 

S. Azini proposes the design of radiating element and ground 

plane using AgHT-4 laminates on substrate made on glass, 

and the simulated and measured impedance bandwidths are 

41.89% and 90.91%. The simulated and measured results 

were obtained by using arc-shape slot on the reference plane 

or ground plane, the gain of the proposed structure antenna is 

3.16Dbi and also there was better performance between 

simulated and measured results. 

A tri-band microstrip patch antenna was designed by 

Mukul Bhardwaj, Amanpreet Kaur proposes that, microstrip 

patch antenna is versatile, flexibility, robustness when 

compared to other conventional antennas, the proposed 

antenna is designed using CSTMWS 2010, and the results 

had been determined in terms of return loss characteristics, 

gain, directivity and current distribution pattern. Due to Tri-

Band, First band has operating frequency of 5.5 GHz and 

bandwidth of 66 MHz with return loss of −12.95 dB. The 

second band has the operating frequency of 6.3 GHz and 

bandwidth of 190 MHz with return loss of −30.56 dB and 

third band has operating frequency of 6.8 GHz and bandwidth 

of 102 MHz with return loss of −30.56 dB which is proposed 

to be used at Synchronous Transport Module (STM) link 1. 

The obtained First band was proposed to use for Wi-Max 

application. 

A broadband printed dipole antenna with pair of 

sleeves at frequency spectrum of 2–6 GHz is achieved by 

coupling between sleeves and printed dipole which obtains 

wide bandwidth is proposed. A double C-slot microstrip 

patch antenna with operating frequency of 2.5–2.69 GHz is 

proposed and size reduces to 37%; it has been used ADS 

software with presented gain of 6.46 dB is published. 

A Quarter wavelength wideband slot antenna 

laminates on FR4 substrate designed by Ping Zhao, Jussi 

Rahola proposes that the obtained results of the antenna is 

independent of the size of the ground plane and by varying 

dimensions of the geometrical size of the proposed structure, 

optimal performance of the antenna can be achieved . Due to 

the rational results in simulation, the horizontal and vertical 

tuning stubs and the 50 ohm microstrip line are printed on the 

top side of the dielectric substrate, whereas the ground plane 

is printed on the lower side of the substrate. 

II. SYSTEM IMPLEMENTATION 

It can be seen that the antenna is consisted of a half-circle 

patch with diameter of 𝐿as the main radiator and a small half-

ellipse patch as a parasitic patch. The whole antenna part is 

located in a big circle (radius 𝑅= 6.2𝑚𝑚) with top and bottom 

conductor etched but remains a cross-shaped ground. The 

entire structure is printed on a ℎ = 1.524𝑚𝑚FR4-EPOXY 

substrate with dielectric constant 𝜀𝑟= 4.4 and dual-layer 

conductors. 
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Fig. 1: Dipole Antenna 

This kind of substrate is relatively cheap and 

propitious to decrease the cost of entire antenna system. 

Moreover, to maintain good electric connections and 

consistency of ground plane, quantities of Metallica via holes 

are applied to link top and bottom conductors. It can be seen 

that there are three techniques used for broadening the 

bandwidth. 

Firstly, the radiator applies monopole antenna with 

bottom ground etched, which has inherently broadband 

performance. Secondly the continuously increased slots 

between main radiator and outer circular ground plane works 

as a band pass filter which allows only the chosen frequencies 

resonate around the slots. The optimized diameter R of 

circular ground is 6.2mm and the diameter of the half-circle 

radiator L is only 2.8mm for KU-band applications. 

Comparing with the proposed cross-type antenna which has a 

dimension of 23.95mm in square [1, 2], the CPW fed 

monopole antenna is much smaller. The third technique used 

here to master bandwidth is the half-ellipse parasitic patch, 

which obtains power by coupling from the main radiator and 

acts as another resonator. The gap between the main patch 

and the parasitic patch is only 0.1mm which has been 

optimized for RF power coupling in KU-band. To feed such 

a monopole antenna and maintain good impedance matching, 

insert feed method is used in the conception. As can be seen 

that the feed line is inserted to the center of the main patch 

with the depth of 𝑙and the thin gap enables RF power coupling 

between main patch and feed line. 

 
Fig. 2: 

III. SIMULATION RESULT 

A. High Frequency Structure Simulator the Six General 

Steps in an HFSS Simulation 

In Brief there are six main steps to creating and solving a 

proper HFSS simulation. They are: 

1) Create model/geometry 

2) Assign boundaries 

3) Assign excitations 

4) Set up the solution 

5) Solve 

6) Post-process the results 

B. HFSS Simulation Result 

 
Fig. 3: 

Ports are a unique type of boundary condition that allows 

energy to flow into and out of a structure. We can assign a 

port to any 2D object or 3D object face. Before the full three-

dimensional electromagnetic field inside a structure can be 

calculated, it is necessary to determine the excitation field 

pattern at each port. Ansoft HFSS uses an arbitrary port solver 

to calculate the natural field patterns or modes that can exist 

inside a transmission structure with the same cross section as 

the port. The resulting 2D field patterns serve as boundary 

conditions for the full three-dimensional problem. 

The above graph defines the gain loss at the 

frequency range of 25 to 35GHZ. The port value of the 

antenna less than 70, the result value presented in the 

db(x,y)plot1. 

 
Fig. 4: 

The figure 2 same as the first graph result to change 

the port frequency value the curve gives the changes on gain 

value based on the value at the port. The radiation pattern 

assign on the cylindrical boundary. 

 
Fig. 5: 
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IV. GAIN VS FREQUENCY GRAPH 

 
Fig. 6: 

The above graph describes a graph of gain vs. frequency. It is 

clearly shown that when frequency is 160 MHz gain is high 

but when frequency increasing up to 30 MHz gain is in nadir 

point after a certain time increase frequency gain also 

increasing. 

The accurate result of the dipole antenna, achieving 

the maximum frequency and gain value of proposed method 

 
Fig. 7: 

The MATLAB simulation used to find the magnetic 

field, electric field, antenna pattern and current value 

provided by the calculations. Directivity and gain differ only 

by the efficiency, but directivity is easily estimated from 

patterns. So the gain from the graph based the directivity 

changed. 

 
Fig. 8: 

 The radiation pattern from (0-360) where the blue cover 

curve of the radiation pattern in the round graph 

 Where the elevation (deg) Vs gain (dB) provided the 

maximum radiation and average radiation 

 The radiation pattern in the form of elliptical curve 

 

 
Fig. 9: 

These show the analysis parameters for the initial to 

final simulation. I used a small amount of passes (just to get 

an idea of how it would work). I swept from DC to 18GHz 

with a fairly large step size (as this range was recommended 

by Michael Enders a while back). I began with a fast sweep. 
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