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 

Abstract: This paper presents an ultra wideband(UWB) 

antenna which is in rectangular shape is designed and analyzed 

by Microwave Studio Computer Simulation Technology(MS 

CST).The antenna uses FR-4 substrate. The rectangular patch 

which is excited by micro strip line is printed on the top of the 

substrate and a partial ground plane is printed on the other side. 

The basic structure of antenna produces ultra-wideband 

characteristics. But these characteristics can further be improved 

by cutting the lower left corner of  the patch as stair case and 

observed the simulated results like return loss(S11), voltage 

standing wave ratio(VSWR), gain and bandwidth(BW). 

 

Keywords : UWB; rectangular patch; return loss; VSWR; gain; 

bandwidth.  

I. INTRODUCTION 

  In Feb. 2002, the Federal Communications Commission 

of United States (US FCC) was issued part 15 rules, according 

to which the frequency band, 3.1 - 10.6 GHz is meant for 

un-licensed use of UWB for indoor and short-range wireless 

communications and having low emission power spectral 

density of -41.3 dBm/MHz [1].Antenna is an important 

component of UWB system. Designing of patch antennas is 

easy, but having low efficiency and low bandwidth [2]. The 

required characteristics for UWB antenna, for many of the 

applications, are low-profile, stable and omni-directional 

antenna radiation patterns, VSWR (voltage standing wave 

ratio) ≤ 2, Return loss  <-10 dB, high radiation efficiency, 

linear phase and constant group delay [3].A.K. Gautam, et al. 

also tried to increase the bandwidth and to produce multiple 

resonances[12], the antenna size is reduced and the ground 

plane is slotted [4]. In paper [5] by Nasser Ojaroundi has 

presented a new antenna design having partial ground in 

which two rotated slots which are in L-shaped are cut to 

enhance the matching characteristics and BW. In [6], S. K. 

Mishra, et al. proposed a fork shaped antenna which has a 

rectangular plane of ground for bluetooth and UWB 

characteristics. Anjaneyulu katuru and A.Sudhakar are trying 

to improve the matching characteristics and to enhance the  

impedance bandwidth, which consists of UWB frequency 

range, by using a matching  transformer placed between the 

feed line and patch and a ground structure which is defected is 

used in the rare side of the patch [7]. 
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In [8], Anjaneyulu Katuru and Sudhakar alapati is presenting 

a new design which provides UWB characteristics by 

modifying the circular antenna with a defected ground 

structure. A compact CPW fed single layer rectangular p 

patch antenna has a shape of half elliptical slot and two similar 

stubs on either ends of the ground are enlarged to provide 

ultra wideband and impedance matching properties [9]. In this 

paper, we have presented a rectangular UWB patch antenna 

that has a stair case cut at one of the corners to improve the 

performance of the antenna[13][14]. 

II. ANTENNA CONFIGURATION 

  The structural configuration of antenna is represented in 

terms of parametric values such as Ls=Substrate length=35 

mm, Ws= Substrate width=30 mm, h= Substrate height=1.6 

mm, lp= patch length=14.5 mm, wp=patch width=15 mm, 

tp=patch thickness=0.1 mm, lf=Feed length=13.5 mm, 

wf=feed width=3.2 mm, the first stair case cut=Lnt1×Wnt1 

mm
2
 (1×1.5 mm

2
), second stair case cut=Lnt2×Wnt2 mm

2
 

(1.5×1.5 mm
2
), lg=ground length=12.5 mm, wh= ground 

width=30 mm.  

III. SIMULATION RESULTS 

The antenna fundamental structure and partial 

ground plane are depicted in figures 1 & 2 and the proposed 

antenna is represented in fig. 4.The observed simulation 

results are shown in figures 3 & 5At the resonating frequency 

(fo=3.9 GHz) the results[10][11] we observed for 

fundamental structure are return loss (S11)=-22.2 dB, 

VSWR= 1.16, Gain(G)= 2.56 dB, and bandwidth=7.87 

GHz(3.19-11.06 GHz).This antenna supports UWB 

characteristics. At the resonant frequency, fo=6.8 GHz, the 

simulated results of proposed antenna are S11=-29.9 dB, 

VSWR=1.06, gain=3.14 dBi, BW=3.13 to greater than 12 

GHz. We obtained the wide bandwidth [15][16]when 

compared to former case due to stair case cut at left corner of 

the patch and we also achieved better return loss VSWR, 

gain.Omni-directional radiation patterns are obtained from 

this antenna. The proposed structure also exhibits UWB 

characterization. 

 
Figure :1 Antenna basic design 
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Figure 2: Partial ground plane 

 

 
(a) 

 

 
(b) 

 

 
(c) 

Figure 3: (a) Return loss parameter, (b) VSWR 

parameter, (c) Gain pattern parameter 

 

 
Figure 4: Proposed Design 
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(b) 

 

 
(c) 

Figure 5: S11, VSWR, and antenna gain pattern are 

shown in (a), (b), & (c). 

IV. CONCLUSION 

   A UWB antenna with a partial ground plane and a stair 

case cut at lower left corner of the rectangular patch was 

designed and simulated by utilizing CST. The partial ground 

and staircase cut provides wide impedance bandwidth. This 

antenna also produced S11<-10 dB, VSWR<2, gain<5 dBi 

and ultra wideband i.e. 3.1GHz  to 10.6 GHz. From these 

results it is obvious that this antenna supports UWB 

applications  
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