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ABSTRACT
This paper primary focus on ultra wide banding techniques of patch antenna and thus designing an antenna 

which can be used for C band, X band, Ku band and K band application. 

Introduction
In past few decades technology has grown to a great extent 
every gadget is going for wireless communication. Everything is 
going online, connected to internet. There is a new proposed fu-
ture technology naming internet of thing in which all the things 
around us will incorporate with each other and thus will make 
our surrounding a better place for us to live a luxurious life. For 
such high requirement of interconnectivity with a very compact 
size we need an antenna which can transmit and receive at no 
of different frequencies simultaneously. Here we are propos-
ing an antenna which has a ultra wide band (UWB) bandwidth. 
Benefits of using an UWB is that it is cost effective, can support 
higher data rates, consume low power and techniques like fre-
quency hopping and OFDM can be used. Here we developed an 
antenna on edge of substrate which gives bandwidth of 159%. 
Antenna gives a return loss of less than -10db from 2.6 GHz to 
21.4GHz. Here, we show that by sequentially embedding several 
pairs of rectangular notches and truncating them in two corners 
of the radiation patch, the stability of the radiation pattern is 
improved, bandwidth is  enhanced and matching improvement 
are noticeably obtained. 

Antenna Design And Configuration
Here we had designed a corner truncated stair case antenna 
with FR4 substrate having a dielectric constant of 4.4 and a sub-
strate height of 1mm.  Figure 1 show bottom view of patch an-
tenna. Anternna is properly label and orange color show ground 
plane. All dimensions are in millimeter. Adding a a notch of 0.3 
mm in length just under the feed provides better impendence 
matching for the patch as it provide an inductive load to feed. 
Ground plane has a slot cut out which enhance the bandwidth 
as it has been proved that open slot in ground plane enhance 
bandwidth.

 

Figure 1.Bottom view show ground plane & its parameters

 

Figure 2 Top view showing Patch & design parameters
 
Figure 2 present the top view and the geometry details of radi-
ating patch and feed. All dimensions in mm. a vertical slot has 
been cut on patch which acts divide the patch in two halves. 
These two halves act as capacitive load to each other and bal-
ance the overall impedance at higher frequencies. The feed 
has been given an offset of 0.05mm from the centre for proper 
matching.

simulated and mesured results
Proposed antenna structure is designed and simulated in 
HFSS (high frequency structure simulator version 13.0.0). 
We classify our antenna development in three stages ANT1 
only truncated corners of patch no truncation at staircase 
structure, ANT2 corner truncation at staircase structure and 
shifted and ANT3 (proposed antenna). To simulate we con-
sider two solution frequencies 8.4GHz and 25GHz. Figure 
3, Figure 4 and Figure 5 shows results of ANT1, ANT2 and 
ANT3 (proposed antenna). Comparing these figures we can 
clearly see that return loss and uniformity of patch antenna 
has improved with the design geometry. ANT1 has frequency 
range from 4.4GHz to 17.9 GHz that is an operating frequency 
of 13.5GHz. ANT2 has better return loss and bandwidth re-
sponse. It is a working range from 4.14GHz to 19.5 GHz that 
give us a working range of 15.5GHz. In t he last we have our 
final antenna with all corners truncated and an extended 
ground plane under the patch which provides us with a very 
uniform behavior of return losses and a very wide bandwidth 
ranging from 1.26GHz to 22GHz thus giving us an ultra wide-
band of 20.74GHz.  
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Figure 3 Simulated return loss of ANT1

Figure 4.Simulated results of ANT2

Figure 5 Simulated results of ANT3
 
Conclusion
A printed monopole antenna with a very compact size was pre-
sented and investigated. We showed that by implementing prop-
er corner truncations and slots in patch and addition in ground 
plane exactly like feed with proper dimensions and positions in 
the staircase square patch, very good impedance matching and 
improved bandwidth are obtained. The measured results illus-
trate that the proposed antenna offers a very wide bandwidth 
from 1.26 to 22GHz for Return Loss of -10db. As a result, the 
proposed simple antenna can be very suitable for various appli-
cations of C, X, Ku and K band and the future developed UWB 
systems.
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