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Abstract— This paper demonstrates the analysis of reduced 

and defected ground microstrip patch antenna employing Teflon 

as substrate. The Teflon material having dielectric constant 2.1 

of thickness 2mm has been sandwiched between the patch and 

the ground made up of copper material. The proposed antenna 

covers the frequency range from 3.29MHz to 3.41MHz which is 

suitable to be employed for the civil and military radiolocation 

applications. The performance of the proposed antenna has been 

scrutinized in terms of different antenna parameters such as 

return loss (S11), gain (dB), directivity (dBi), VSWR, 

bandwidth (GHz). The proposed antenna has a gain and 

directivity of 6.747dB and 6.654dBi respectively. The input 

impedance of the proposed antenna is 50.2 ohms to achieve the 

maximum power transfer and ensuring minimum reflection 

losses. The proposed antenna has been designed and simulated 

using the CST Studio Suite 2017.  

 

 
Index Terms— CST 2017, Directivity, Gain,  Reduced 

Ground, Teflon, VSWR. 

 

I. INTRODUCTION 

  The foundation of wireless and communication is formed by 

the antennas. Their large number of applications find place in 

RADAR, Wi-fi, WLAN and many other such wireless 

applications [1], [2], [3], [4]. Microstrip patch antennas were 

developed in 1970’s with the use of printed circuit 

technology. Nowadays, the focus is on compact size of the 

microstrip antennas with its various design benefits [5]. The 

microstrip patch antenna consist of dielectric substrate, 

radiating patch, and ground plane. However, the MPA suffers 

from low gain and low bandwidth are the major disadvantages. 

The appropriate selection of substrate helps in improving the 

performance of an antenna. To get rid of these drawbacks, the 

low dielectric constant thick substrate or slotted patch can be 

employed [6]. The antenna size is dependent on the dielectric 

constant of a substrate. The size of antenna is inversely 

proportional to dielectric constant [7]. High dielectric 

constant substrate can be employed for a fixed frequency 

microstrip antenna [8]. The notches like Z shape, H shape can 

be employed on the ground or patch of microstrip antenna to 

improve the performance of the antenna [9]. The feeding 

technique employed in MPA is microstrip feed line it is easy 

to fabricate, therefore its is commonly employed [7].  

In the microstrip patch antenna with Teflon substrate of 

thickness 0.254mm, was reported to   have   9 dBi   gain   

covering   all frequency   bands (57-66GHz), allocated    in     
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Japan, US    and    EU.    [10]. The section II of this paper 

describes the antenna geometry. The section III deals with 

the performance of the proposed antenna in terms of gain, 

directivity, smith chart and bandwidth. Section IV focus on 

the conclusion of the proposed research work.  

II. ANTENNA GEOMETRY  

The proposed microstrip patch antenna has been simulated 

and designed in the CST Studio Suite 2017 Software. The 

proposed antenna employs Teflon material as a substrate 

having dielectric constant 2.1 of thickness 2mm as shown in 

fig. 1. The substrate is sandwiched between the radiating 

patch and ground plane made up of copper material of 

thickness 0.05mm having conductivity of 5.67 × 107 S/m2. 

The front view and bottom view of the proposed antenna has 

been demonstrated in Fig. 1(a), Fig. 2(b). The radiating 

element of dimensions 40.00 mm × 29.51 mm with feedline 

of width 10.30 mm has been placed on the substrate of 

dimensions 60 mm × 40 mm as shown in Fig. 1. The 

3-dimensional view of the proposed antenna is also laid out 

in Fig. 1(c). The power is fed through the feedline to the 

proposed antenna having impedance of 50.27 ohm making it 

suitable to be fed by SMA connector of 50 ohm’s impedance. 

 

 
Fig. 1(a) Front view of the proposed antenna 
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Fig. 1(b) Bottom view of the proposed antenna  

 

 
Fig. 1(c) 3-D view 

 

III. SIMULATED RESULTS 

In order to design and obtain simulated results of the 

proposed antenna, the CST Micorwave Studio 2017 has been 

used. The performance of various parameters like, resonant 

frequency (GHz), return loss (dB), directivity (dBi), gain 

(dB), bandwidth (GHz), and VSWR has been analyzed. The 

frequency range of the proposed antenna is 3.298GHz to 

3.415GHz with the center frequency 3.35GHz. The return 

loss of the proposed antenna at resonant frequency is 57.34 

dB has been shown in Fig. 2. The Smith Chart plot indicates 

the variation of impedance of the antenna with respect to 

frequency and impedance of 50.27 Ω of the prototype 

microstrip antenna being shown in Fig. 3. The gain and 

directivity of simulated antenna is 6.748 dB and 6.654 dBi, 

respectively is as shown in Fig. 4 and Fig. 5. The Voltage 

Standing Wave Ratio (VSWR) plot of the proposed antenna 

has been shown in Fig. 6 which is less than the maximum 

acceptable value, i.e., 2. 

 

 

 
Fig. 2 The Return loss of the proposed antenna in CST studio  

 

 
Fig. 3 The Smith chart of the proposed antenna 

 

 
Fig. 4 The gain of the proposed antenna 

 

 
Fig. 5 The directivity of the proposed antenna 
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Fig. 6 The Voltage Standing Wave Ratio of the proposed 

antenna 

IV. CONCLUSION 

The proposed antenna employs Teflon as substrate which 

covers the frequency from 3.298GHz to 3.415GHz making it 

suitable to employed for the radio astronomy, civil and 

military radiolocation application.  

 

REFERENCES 

[1] C. K. Ghosh and S. K. Parui “Design, Analysis and Optimization of a 

Slotted Microstrip Patch Antenna Array at Frequency 5.25 GHz for 

WLAN-SDMA System,” International Journal on Electrical 

Engineering and Informatics – vol. 2, Number 2, 2010 

[2] Jaswinder Kaur, Rajesh Khanna “Co-axial Fed Rectangular Microstrip 

Patch Antenna for 5.2 GHz WLAN Application” Universal Journal of 

Electrical and Electronic Engineering 1(3):94-98, 2013  

DOI: 10.13189/ujeee.2013.010306 http://www.hrpub.org 

[3] J. G. Vera-Dimas, M. Tecpoyotl-Torres, P. Vargas- Chable, J. A. 

Damián-Morales J. Escobedo-Alatorre and S. Koshevaya “Individual 

Patch Antenna and Antenna Patch Array for Wi-Fi Communication” 

Center for Research of Engineering and Applied Sciences (CIICAp), 

Autonomous University of Morelos State (UAEM), 62209, Av. 

Universided No.1001, Col Chamilpa Cuernavaca, Morelos, Mexico  

[4] U. Chakraborty, S. Chatterjee, S. K. Chowdhury, and P.P. Sarkar, "A 

compact microstrip patch antenna for wireless communication, 

Progress In Electromagnetic Research C, Vol. 18, 211-220,2011. 

[5] K.-L. Wong, "Compact and Broadband Microstrip Antennas," 2002. 

[6] P. Vasisht and T. Gautam, "Design of V-Slotted Trapezoidal Patch 

Antenna in WI-MAX Band Using Optimized Feed Location Method," 

in IJETAE, 2012. 

[7] Neha Parmar, Manish Saxena, Krishnkant Nayak, Review of 

Microstrip Patch Antenna for WLAN and WiMAX Application, 

International Journal of Engineering Research and Applications, Vol. 

4, Issue 1 (Version 1), January 2014, pp.168-171. 

[8] A. A. Deshmukh and K. Ray, "Compact Broadband Slotted 

Rectangular Microstrip Antenna," in IEEE antennas and wireless 

propagation letters, 2009. 

[9] A. Majumder, "Design of an H-Shaped Microstrip Patch Antenna for 

applications," in IJIAS, 2013. 

[10] K. Li, T. Sato and N. Kajitani, "Wideband Planar Antennas for 

Millimeter- Wave Wireless Communications," in Wideband Planar 

Antennas for Millimeter- Wave Wireless Communications, 2008. 

 

 

 

Amritpal Singh Grewal is a student at Department of 

Mechanical Engineering, Guru Nanak Dev Engineering College Ludhiana. 

He is persuing his Bachelor of Technology (B. Tech.) in the field of 

Mechanical 

http://www.hrpub.org/

