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ABSTRACT: The printed antenna is one of the best antenna structures, due to its low cost and compact design. In this 
project, we present a new approach to improve the performance of antennas by miniaturization of the size which is used 
for many Wireless Applications. This study was made for the frequency band of UWB ranging from 3.13 to 7.66 GHz 
and the geometry of the antenna and the results were obtained using the simulation software CST Studio microwaves. 
The present antenna is used for many wireless application like Wi-Fi, WLAN, Wi-Max, ISM, Telecommunication, 
Satellite and Radar communications. The detailed design and the results are shown and discussed in this paper. 
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I.INTRODUCTION 

 
Microstrip Antenna is also known as Printed antenna. Due to its structure it is considered as Planar or Non planar 
antenna, By reducing its ground structure it is called as Planar Monopole antenna. This Planar antennas are very easy to 
manufacture, Low cost & easily integrated with any Circuit boards. The planar monopole antenna [1]-[4] has attracted 
the most attention since it can be integrated with other devices in the system. The ground-plane effects on planar 
monopole antennas are an important issue and have been investigated by some researchers in the past [5]-[8]. To 
reduce the Ground plane effects on antenna properties. Such as impedance Bandwidth, Radiation patterns etc, we make 
slot in ground plane. 
 
UWB  Antenna :Ultra-wideband (UWB) communication systems draw great attention  in  the  wireless  world  
because of their advantages, like high speed data rate, extremely low spectral power density, precision,  high precision 
ranging, low complexity and low cost since the Federal Communications Commission(FCC) allowed 3.1 to 10.6GHz  
unlicensed band for UWB communication [9]. UWB also have wide applications in short range and high speed wireless 
systems, Here its wide applications like Medical Application, radar imaging technology, WLAN, Wi-MAX, PC 
Peripherals, Wireless mouse, satellite communications etc. To meet the variety of applications in UWB communication 
systems, many researchers around the world have been aroused on the design, research and development of UWB filter 
and antenna [10-11]. Fig.1 shows the UWB Data Rates 
 

.  
Fig.1 UWB Data Rates 
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In this paper, we propose a Planar Monopole antenna which consists of a ring-shaped patch fed by a 50Ω impedance 
feeder. The advantages of this antenna, consists of small size and the antenna design was performed using the CST 
microwaves studio software. The following sections describe the configuration, design and implementation of the 
proposed antenna. The antenna can resonates at dual band with a reflection coefficient below -10 dB. The reduced 
ground plane makes the antenna structure compact and so it can be easily integrated with the packaging device. 
 

II. ANTENNA GEOMETRY 
 

The antenna proposed is composed of a rectangular patch-shaped ring and printed on a substrate (FR4) having a length 
L = 30mm and W = 20mm width. The relative permittivity of 4.3 and thickness of 1.5 mm. The antenna is fed by a 
microstrip line of 50Ω, 12mm length and width w = 3.9mm, all placed on a ground plane of 20x10mm2 dimension as 
shown in Fig.1. Patch ring constitutes the radiating element of the antenna. The design and study of the proposed 
antenna with a bandwidth of operation below - 10dB, which extends from 3.13 to 7.66GHz, are presented and 
VSWR<=2. 

 
Fig.2.Geometry of proposed antenna 

 
III. SLOT IN PATCH AND GROUND PLANE 

 
Microstrip slot antenna is verysimple in structure .It consists of microstrip feed that couples electromagnetic waves 
through the slot above and slot radiates them. A microstrip-fed slot antenna offers a better isolation between the feed 
and the material under measurement compared to the microstrip-fedmicrostrip antenna . They are more flexible in 
integration with other active and passive devices in a hybrid MIC and MMIC design. Furthermore, they are capable of 
producing Omni-directional radiation patterns by simply inserting quarter-wave thick foam and reflector.The ground-
plane effects on planar monopole antennas are an important issue and have been investigated by some researchers in 
the past. It was shown that the ground plane has significant effects on antenna properties, such as impedance 
bandwidth, radiation pattern etc. This is due to the fact that the ground plane may introduce extra resonant modes and 
change the current distribution on the antenna structure, hence to distort its performance. In this design a method of 
cutting slots on the ground plane is introduced to reduce ground-plane effects on antennas. Here a big rectangular slot is 
cut from the top edge of the ground plane to confine the current distribution on the ground around the radiator so as to 
reduce the effects from other part of the ground plane. This method has advantages of being general and easy to 
implement. 
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IV. SIMULATED RESULTS AND DISCUSSION 
 
The simulation gives us two resonance modes centered on 3.62GHz,  and 7.10 GHz frequencies respectively. and a 
return loss of -10dB 3.13GHz to 7.66 GHz which has a bandwidth for  ISM 3.5/5.5GHz, WiMAX and WLAN 5.2/5.7 
GHz bands, Wi-fi 5.2/5.5/5.8ghz with two resonant modes are mainly excited by the presence of a rectangular patch 
ring. Fig.2 shows the return loss of the proposed antenna. We note that this is an ultra wide band antenna with a 
bandwidth between 3.13GHz and 7.66GHz. Two resonance modes are observed, one centered around 3.6GHz and the 
other around 7.10GHz. The presence of these resonances can be explained by the presence of the rectangular ring-
shaped patch. 

 
Fig. 3.The return loss S11 of the proposed antenna at  Ls =  7.75 mm, Ws=10mm, Lg = 10mm 

 
 Simulated Results for change in Length and Width of slot of patch antenna 

 
Fig. 4 shows the variation of the return loss S11 as a function of the width (Ws) of the rectangular slot in the centre of 
patch. 

 
Fig. 4. The return loss S11 of the antenna functions Ws(width of slot in mm). 

 
By increase in Ws=12mm, gives a Narrow B.W from 3.05-4.31ghz, and decrease gives a slight increase in B.W. 
Fig. 5. shows the variation of the return loss S11 as a function of length Ls of the slit. 

 
Fig.5. The return loss S11 of the antenna functions Ls(length of slotin mm). 
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By slight increase and decrease in Ls, a slight increase and decrease in B.W take place. 
 

 Simulated Results for change in Length of Ground plane 
 

The fig. 6.shows the variation of the S11 parameter as a function of the length of the ground plane. Note that the 
variation of the width (Lg) between 5mm and 15mm gives a shift of S11 parameter as shown in the figure below. 

 
Fig.6.The reflection coefficients of the antenna functions Lg(length of ground plane in mm). 

 
By increasing and decreasing Lg decrease in B.W. take place but gives two narrow bandwidths 2.68-3.30ghz at 
Lg=5mm, & 2.89-3.85ghz at Lg=8mm. 

 
Simulated Results for change in Length and Width of patch 

 
Fig. 7. shows the variation of the return loss S11 as a function of width Wp of the patch  

 
 

Fig.7. The reflection coefficients of the antenna functions Wp(width of patch in mm). 
 
By increasing and decreasing Wp decrease in B.W. take place. 
Fig. 8.shows the variation of the return loss S11 as a function of length Lp of the patch. 

 
Fig. 8. The return loss of the antenna functions Lp(length of patch in mm). 
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By increasing and decreasing Lp decrease in B.W. take place but gives  narrow bandwidth 9.13-9.79ghz at 
Lp=9.75mm, & 2.89-3.85ghz at Lg=8mm. 
 

 Gain of Proposed Antenna 
 

The fig. 9. presents the proposed antenna gain. The maximum value is obtained at 8GHz. The gain increases steadily 
from - -11.6db to 4.8 dB between 1GHz and 8GHz, then decreases steadily until 1.4dB between 8 and 10 GHz before 
returning to growth. 

 
Fig. 9 gain of the proposed antenna 

 
 VSWR of Proposed Antenna 

 
Below figure shows the VSWR of proposed Antenna. 

 
Fig 10. VSWR of the proposed antenna. 

 
We get VSWR<2, upto whole bandwidth from 3.13-7.66ghz. 

 
Directivity & Gain of Proposed Antenna at 3.1ghz & 7.6ghz 

 

 
Fig.11.a.directivity at 3.1ghz 
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Fig.11.b. Gain at 3.1GHz 
 

 
 

Fig.11.c..directivity at 7.6GHz 
 

 
Fig.11.d.gain at 7.6GHz 

 
Fig.11 shows directivity and gain of antenna at 3.1ghz and  7.6GHz 
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VI. FABRICATED ANTENNA 
 

The negative of the designed antenna fabricated design of the microstrip patch antenna is given  in the Figure below. 
The testing of antenna can be done by using Network Analyzer which analyses one port and two port networks. 
 

 
 

Fig.12 Front and back view of Fabricated Antenna 
 

V.CONCLUSION 
 

This Proposed antenna is used for many Wireless applications like W-LAN/IEEE802.11.a (5.15- 5.35GHz, 5.725-
5.825GHz), WiMAX (3.3-3.7GHz, 5.25- 5.85GHz), HiperLAN2 (5.47-5.725 GHz) and HiSWaNa (5.15-5.25 GHz) 
,Wi-fi (5.2/5.5/5.8ghz), Telecommunications(6.6-7.5ghz), Satellite and Radar Communication(6-7.5ghz),ISM(5-6ghz), 
wireless application bands, With low cost and ease of design and fabrication. 
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