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Abstract— In this paper, a basic coaxial feed rectangular 

microstrip patch antenna has been planned, which is having 

measurements of 29.78 X 38.39 X 1.58 mm3 at frequency 

2.4 GHz approximately utilized for S band applications, for 

example, moderate range surveillance, terminal traffic 

control, long-Range weather detection and so forth. The 

different parameters (i.e. Reflection Coefficient, Directivity, 

Bandwidth, Return Loss, VSWR, Radiation Pattern and so 

on.) of micro strip antenna have been predicted. Simulation 

of the patch antenna is completed by CST microwave studio 

Simulation Software. The fundamental reason for this paper 

is to outline a coaxial feed microstrip patch antenna. The 

simulated results give critical change in different 

parameters, for example, VSWR, return misfortune, 

transmission capacity and so forth of antenna. 

Key words: Rectangular Microstrip Antenna, Coaxial Probe 

Feeding, Flame Retardant 4 (FR-4) 

I. INTRODUCTION 

Due to eruptive growth of wireless system there is high 

demand for a new wireless applications, it is important to 

design high bandwidth and low losses antenna to cover most 

of the frequency range and this is the reason why Micro strip 

antenna comes in context. It has various merits such as low 

volume, compatibility with IC’s, light weight, easy to install 

and low cost. They can be designed to operate in multi-band 

and dual-band applications either by linear or circular 

polarization. They are used in different handheld 

transmission and reception devices. However, the micro 

strip patch antennas have so many demerits such as narrow 

bandwidth, and high radiation losses which affects its usage. 

This forces many researchers to design such an antenna 

which will have large bandwidth, low return loss and high 

directivity.  

 Micro strip antenna contains a dielectric substrate 

(FR-4) having a fixed value of dielectric constant and 

thickness. The increase in thickness may increase the losses 

which are considered as a disadvantage of antenna. In its 

most basic form, a Microstrip patch antenna consists of a 

radiating patch on one side of a dielectric substrate and a 

ground plane on another side. The patch is generally made 

of conducting materials such as copper or gold and can take 

any possible shape. The radiating patch and the feed lines 

are usually photo etched on the dielectric substrate.  

 Microstrip patch antennas radiate primarily because 

of the fringing fields between the patch edge and the ground 

plane. For a good antenna performance, a thick dielectric 

substrate having a low dielectric constant is desirable since 

it provides      better efficiency, larger bandwidth and better 

radiation. 

 All this designing of antenna has been done by 

CST microwave studio software. CST microwave studio 

offers the highest simulation capacities and fastest 

turnaround times for broadest number of applications. It is 

integrated full wave electromagnetic simulation and 

optimization package for analysis and design of 3-D 

microstrip antennas. It is considered as one of the best 

software for antenna designing.  

II. ANTENNA CONFIGURATIONS 

The substrate in Micro strip antenna plays a significant role 

in determining the size and bandwidth of antenna. On 

increasing the value of dielectric constant, size decreases 

and losses in antenna increases which lowers the efficiency. 

In this paper the dielectric constant (εr) and substrate 

thickness (h) are constant which gives effective results. The 

value of (εreff) is slightly less than εr because the fringing 

fields around the periphery of the patch are not confined in 

the dielectric substrate but are also spread in the air.  

The value of effective dielectric constant is given by 

equation 

 
Where, εreff

 
= Effective dielectric constant  

ε r = Dielectric constant of substrate  

h = Height of dielectric substrate  

W = Width of the patch  

By using some equations, patch width and length at 

frequency 2.4 GHz is calculated and designed.  

Equation for finding width of the patch is:  

 
Substituting c = 3 X 10

8
m/sec and f0 = 2.4 GHz 

Equation for finding effective length of the patch is:  

 
Substituting effective dielectric constant from above 

equation and fo=2.4 GHz. 

Equation for finding extended length of the patch is:  

 
Actual length of patch is given by:  

𝐿= 𝐿𝑒𝑓𝑓 − 2Δ𝐿 

Leff and Δ𝐿 are substituted from above equations. 

All these equations give proper dimension of patch 29.78 X 

38.39 mm for working frequency shown in Fig 1. 
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Fig. 1: Dimension of Rectangular Micro Strip patch 

The Coaxial feed or probe feed is a very common 

technique used for feeding Microstrip patch antennas. As 

seen from Fig 2, the inner conductor of the coaxial 

connector extends through the dielectric and is soldered to 

the radiating patch, while the outer conductor is connected 

to the ground plane. The feed co-ordinates were calculated 

Yf= W/2 and Xf
 
=X0

 
- ΔL where, 

 

 

 
Fig. 2: Probe feed on micro strip patch 

S. No. Parameters Values 

1 Dielectric constant 4.3 

2 Thickness of the substrate 1.58 mm 

3 Loss tangent 0.01 

4 Operating frequency (fo) 2.4 GHz 

5 Width of patch 38.39 mm 

6 Effective dielectric constant 4.0 

7 Effective length of patch 31.25 mm 

8 Extended length of patch 0.732 mm 

9 Actual length of patch 29.78 mm 

10 Position of Probe feed (0, L/3.5) 

Table 1: Design parameters 

III. SIMULATION RESULTS 

Simulation studies of proposed antenna reported here are 

carried out using CST Microwave Studio. Fig 3 shows the 

simulated reflection coefficient [𝑆11] of the proposed 

antenna in dB. 𝑆11 gives the reflection coefficient at port 1 

where we apply the input to the microstrip patch antenna. It 

should be less than -10 dB for the acceptable operation. It 

shows that the proposed antenna resonates at frequency 

equal to 2.286 GHz which lie in the S band frequency range. 

The simulated impedance bandwidth of about 51.936 MHz 

(2.2599 - 2.3118 GHz) is achieved at -10 dB reflection 

coefficient (VSWR≤2). The reflection coefficient value that 

is achieved at this resonant frequency is equal to -37.934646 

dB. This reflection coefficient value suggests that there is 

good matching at the frequency point below the -10 dB 

region. It lies in S band application i.e. 2.2599 - 2.3118 

GHz. 

 
Fig. 3: Simulated reflection coefficient [S11] of the 

proposed microstrip patch antenna 

 
Fig. 4: Simulated bandwidth of the proposed microstrip 

patch antenna 

 Fig 5 shows the smith chart of the proposed 

antenna. It is a graphical representation of the normalized 

characteristic impedance. The Smith chart is one of the most 

useful graphical tools for high frequency circuit 

applications. The goal of the Smith chart is to identify all 

possible impedances on the domain of existence of the 

reflection coefficient. 
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Fig. 5: Smith chart of the proposed microstrip patch antenna 

 Radiation pattern is a graphical depiction of the 

relative field strength transmitted from or received by the 

antenna. The antenna should not have the side lobes and 

back lobes ideally. We cannot remove them completely but 

we can minimize them. Fig 6 shows the simulated 3-D 

radiation pattern with directivity of 7.012 dBi for proposed 

antenna configuration at the resonating frequency of 2.286 

GHz. 

 
Fig. 6: 3D radiation pattern at 2.286 GHz frequency 

 
Fig. 7: Elevation Pattern at φ = 90 degrees at 2.286 GHz 

frequency 

 Fig 8 shows the VSWR (voltage standing wave 

ratio) plot for the designed antenna. The value of VSWR 

should lie between 1 and 2. SWR is used as an efficiency 

measure for transmission lines, electrical cables that conduct 

radio frequency signals, used for purposes such as 

connecting radio transmitters and receivers with their 

antennas, and distributing cable television signals. Here the 

value of the VSWR for the proposed microstrip patch 

antenna is 1.0256946 at the specified resonating frequency. 

The achieved values of reflection coefficient and VSWR are 

small enough and frequency is in the specified frequency 

bands for S band application. The maximum achievable gain 

is 7.0 dBi at the resonating frequency of 2.286 GHz 

 
Fig. 8: VSWR of patch antenna 

 The dimensions of patch are completely 

responsible for the radiation and making the design feasible 

for application in S band standard. The feed point is located 

such that an excellent impedance matching have been 

(approximately 50 ohm) obtained. 

 
Fig. 9: Surface current distribution for 𝑓𝑟=2.286 GHz 

IV. CONCLUSION 

In spite of the fact that this antenna was intended for S band 

application and it has been implemented and demonstrated 

using CST Microwave Studio software. The proposed 

antenna exhibits a bandwidth of about 51.936 MHz (2.2599 

- 2.3118 GHz) at -10 dB reflection coefficient which 

corresponds to S band standard. The maximum achievable 

gain is 7.0 dBi with the corresponding reflection coefficient 

of --37.934646 dB. The proper impedance matching of the 

proposed antenna is achieved by adjusting the coaxial feed 
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structure. In addition, the proposed antenna shows a well 

defined stable radiation pattern in the band which makes the 

design suitable for S band applications.  

V. FUTURE SCOPES 

Although this antenna was designed for S band application, 

the design concept can be extended to other frequency bands 

of interest by cutting various slots on the patch or in the 

ground, thus making the ground a defected ground structure. 

Work is going on to get even better results with increased 

gain and bandwidth and making this design covering other 

bands also by making this structure as a multiband antenna. 
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