
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 04, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 2002 

Rectangular Micro Strip Patch Antenna for L Band Applications 
MM. Prasada Reddy1 Basavaraja2 N. Chandra Sekhar3 

1,3Professor 2Assistant Professor 
1,2,3Nova college of Engineering and Technology, Hyderabad India

Abstract— In this paper a micro strip rectangular patch 

antenna is designed and simulated at an operating frequency 

of 1.84GHz.It is used for military applications, wireless LAN, 

airway RADAR system in UHF band (802.11) and Wimax 

system in IEEE 802.16 band. The performance of the antenna 

is described interims of VSWR, radiation pattern, return loss 

and gain of the antenna using CST microwave studio 

software. 
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I. INTRODUCTION 

Patch antennas play a very significant role in today’s world 

of wireless communication systems. A Micro strip patch 

antenna is very simple in the construction using a 

conventional Micro strip fabrication technique. The most 

commonly used Micro strip patch antennas are rectangular 

and circular patch antennas. These patch antennas are used as 

simple and for the widest and most demanding applications. 

Dual characteristics, circular polarizations, dual frequency 

operation, frequency agility, broad band width, feed line 

flexibility, beam scanning can be easily obtained from these 

patch antennas. The rectangular patch antenna is 

approximately a one-half wavelength long section of 

rectangular Micro strip transmission line. When air is the 

antenna substrate, the length of the rectangular Micro strip 

antenna is approximately one-half of a free-space wavelength 

[1, 2]. As the antenna is loaded with a dielectric as its 

substrate, the length of the antenna decreases as the relative 

dielectric as its substrate, the length of the antenna decreases 

as the relative dielectric constant of the substrate increases 

[3]. The antenna has become a necessity for many 

applications in recent wireless communication such as radar, 

microwave and space communication.  

A micro strip antenna consists of a radiating patch 

on one side of the dielectric substrate and has a ground plane 

on other side. Micro strip antenna radiates primarily because 

of the fringing fields between the patch edge and ground 

plane. The resonance frequency of patch antenna is inversely 

proportional to dielectric constant .For good antenna 

performance a thick dielectric substrate with low dielectric 

constant is required. This provides better efficiency; large 

band width and better radiation [2-7].To design a wide band 

micro strip antenna, substrate with higher dielectric constant 

must be used, but, they are less efficient and results in narrow 

band width. Hence a tradeoff arise between the antenna 

dimensions and performance arise. 

II. DESIGN SPECIFICATIONS 

The specifications for the design purpose of the structure are 

as follows 

 Type of antenna: Rectangular Micro strip Patch antenna   

 Resonance frequency: 1.84 GHz 

 Input impedance: 50 Ω   

 Feeding method: Micro strip Line Feed 

 Frequency of operation(𝑓0): the resonant frequency must 

be chosen properly. The resonant frequency for L band 

is 1.84GHz 

 Dielectric constant of the substrate(𝜀𝑟): the dielectric 

material chooses for the design is FR-4 epoxy which has 

a dielectric constant of 4.4, loss tangent 0.0013 

 Height of the substrate (h): Micro strip antennas are not 

bulky. Hence the substrate height is 1.5mm. 

The length and width of the antenna are determined 

by following equations 
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L = lengthof the patch = Leff − 2∆L 
Lg = 2 ∗ L  and  Wg = 2 ∗ W 
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εr eff = Effective dielectric constant   
The length of the inset feed line 

fi = 10−4(0.001699 ∗ εr
7 + 0.13761 ∗ εr

6 − 6.1783 ∗ εr
5

+ 93.187 ∗ εr
4 − 682.69 ∗ εr

3) 

parameter In mm 

w 22 

L 18 

fi 2mm 

Gpf 1mm 

Lg 27 

Wg 22 

ht 0.02mm 

hs 1.5mm 

Table 1: Dimensions of Antenna 

The parameters are calculated and then simulated in CST 

micro wave studio software. The proposed antenna has a 

rectangular patch of (W × L)mm. The radiating patch is 

developed on FR-4 substrate with a relative permittivity of 

4.4 and thickness of 1.5 mm. The size of the ground plane is 

(Wg ∗ Lg)mm  and radiating patch is fed by a wave guide. 

III. RESULT ANALYSIS: 

The performance of the proposed antenna and reference 

antenna is compared. The proposed antenna has better 

performance than the reference antenna. Both the antennas 

are designed with the same dimensions and operated at 

1.84GHz 
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Parameter 
Reference 

antenna 

Proposed 

antenna 

Resonant 

frequency 
1.84GHz 1.84GHz 

VSWR 1.49 1.05 

Return loss -14.05 -31.21 

directivity 5.302 dBi 5.155dBi 

Gain 7.633 6.457 dB 

Main lobe 

magnitude 
7.63 dBi 5.15 dBi 

Main lobe 

direction 
10 20 

Angular 

width(3dB) 
102.80 105.80 

Side lobe 

level 
-5.5 dB -5dB 

Table 2: Result analysis 

From Table 2 it is obvious that the proposed antenna 

has good results compared to reference antenna. More 

negative values of Return losses give the better results and the 

proposed antenna has the better return loss. Closer the value 

to 1 better is the VSWR, and proposed antenna has the better 

VSWR. Lesser the directivity more is the gain and proposed 

antenna has the better directivity. Lesser the Angular width 

better are the Radiation patterns, and proposed antenna has 

better radiation pattern. 

 
Fig. 1: reference antenna 

 
Fig. 2: VSWR of reference antenna 

 
Fig. 3: Return loss of reference antenna 

 
Fig. 4: directivity of the reference antenna 

 
Fig. 5: Gain of the reference antenna 

 
Fig. 6: Polar plot of reference antenna 

 
Fig. 7: Proposed antenna 

 
Fig. 8: VSWR of proposed antenna 



Rectangular Micro Strip Patch Antenna for L Band Applications 

 (IJSRD/Vol. 5/Issue 04/2017/485) 

 

 All rights reserved by www.ijsrd.com 2004 

 
Fig. 9: Return loss of proposed antenna 

Figure 9 shows the result of the return loss of the 

proposed antenna. It is observed that the resonance frequency 

appeared in the range 1 to 2 GHz at 1.84 GHz under L band  

 
Fig. 10: polar plot of proposed antenna 

 
Fig. 11: Directivity of proposed antenna 

Directivity is a measure of how focused and intense 

the radiation pattern is of the antenna. For proposed antenna 

the directivity is 5.155 dBi at operating frequency. 

 
Fig. 12: Gain of proposed antenna 

Both reference antenna and proposed antenna shows 

better performance on perspective of return loss, VSWR, gain 

and efficiency for applications. But from the perspective of 

return loss, VSWR, main lobe direction, angular width and 

side lobe level the proposed antenna shows better 

performance. The reference antenna shows better 

performance on gain and directivity. 

IV. CONCLUSION AND FUTURE SCOPE 

 A rectangular patch antenna is designed and simulated using 

CST software. The proposed antenna is designed on a glossy 

epoxy FR-4 substrate with dielectric constant of 4.4 with 

thickness 1.5mm.This antenna can be used for L band 

applications. Simulation results describes that the antenna has 

50 ohm impedance and resonance frequency at 1.84GHz with 

a return loss of -31.21. The antenna performance 

considerations like return loss, VSWR and gain have been 

computed. Simulation results prove that the proposed antenna 

could be a good choice for L band applications. Future works 

involve the improvement procedures for the band width of 

such antennas. Designs using various substrate and structure 

can be taken into deliberation for further research. Different 

patches, designs and feeding techniques may also influence 

the performance of the antenna. 
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