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Abstract 

A novel modified Ultra Wideband (UWB) compact planar monopole antenna fed by a 

50-Ω micro stripline suitable for ultra wideband applications is presented. This 

microstrip-fed antenna, consisting of two L-shaped slots on the radiating patch and 

consisting of two rectangular slots and a square slot on the ground plane. The designed 

antenna has a small size of 11×16×1.6 mm
3 

and operates over the frequency band 

between 4.1 and 12 GHz for VSWR < 2, with an impedance bandwidth of 97.23%, and is 

suitable for applications of wireless communications and high resolution microwave 

imaging systems. The proposed UWB antenna is simulated by using the CST Microwave 

studio. Details of the proposed antenna design and the simulated results are presented. 

 

Keywords: Ultra Wideband (UWB) antenna, monopole antenna, Microstrip-feed 

 

1. Introduction 

Nowadays, the antennas with wideband characteristics are in high demand to meet the 

requirements of current high data rate wireless communication systems. To achieve this 

wide band width requirement Microstrip Antennas are used. The Microstrip antennas are 

the most preferred one for small handheld devices and WLAN cards due to their number 

of inherent advantages. A microstrip antenna basically consists of a radiating patch placed 

on a dielectric substrate attached to a ground plane. The conducting patch is usually made 

with copper or gold and it can be designed in variety of shapes. The conducting patch and 

the feed lines are connected to the dielectric using photo etching method.  

These antennas radiate primarily because of the fringing fields developed between the 

radiating patch and the ground plane. For achieving larger bandwidth and good radiation 

efficiency, usually the antennas with high dielectric constant and low permittivity value 

are desired. However, it increases the antenna size. Hence, a compromise is to be reached 

between antenna performance and antenna size. These antennas are fed with different 

feeding mechanism like microstrip feed, coaxial feed, aperture coupled feed and 

proximity coupled feed.  In the first two methods, the RF power is fed directly to the 

radiating patch and these are known as contacting schemes. In the later two methods, the 

electromagnetic coupling is used to transfer the power from microstrip line to the 

radiating patch and these are known as non contacting schemes. The microstrip antennas 

are available in different shapes like square, rectangular, circular, elliptical, triangular, etc.  

Since, the Federal Communication Commission (FCC) introduced the unlicensed 

ultrawideband (UWB) frequency band from 3.1 to 10.6 GHz (i.e., a 109.5% fractional 

bandwidth) for commercial communication application, many types of UWB antennas 

have been developed.  Ultra Wide Band (UWB), a radio transmission technology which 

occupies an extremely wide bandwidth exceeding the minimum of 500 MHz or atleast 

20% of the centre frequency, is a revolutionary approach for short-range high bandwidth 

wireless communication. Differing from traditional narrow band radio systems(with a 

bandwidth usually less than 10% of the centre frequency) transmitting signals by 

modulating the amplitude, frequency or phase of the sinusoidal waveforms, UWB systems 
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transmit information by generating radio energy at specific time instants in the form of 

very short pulses thus occupying very large bandwidth and enabling time modulation.  

Due to transmission of non-successive and very short pulses, UWB radio propagation 

will provide very high data rates which may be up to several hundred Megabytes per 

second, and it is difficult to track the transmitting data, which highly ensures the data 

security. For the same reason, the transmitting consumption of UWB systems is extremely 

low in comparison with that of traditional narrow band radio systems. Moreover, the short 

pulses give rise to avoidance of multipath fading since the reflected signals do not overlap 

the original ones. Because of these alluring properties, UWB technology is employed in 

many applications such as indoor positioning, radar/medical imaging and target sensor 

data collection. One of the challenges for the implementation of UWB systems is the 

development of  a suitable or optimal antenna. The first important requirement for the 

designing an UWB antenna is the extremely wide bandwidth. 

Recently, Ultra wideband (UWB) technology has been widely used in various 

communication systems and wireless applications, for enabling high data rates, increased 

communication security, low power consumption and simple hardware configuration in 

practical applications. The United States, Federal Communication Commission (FCC) 

define frequency band from 3.1 to 10.6 GHz for unlicensed wireless communication 

including VSWR less than 2.0, omnidirectional radiation patterns, minimum distortions in 

the received waveforms, etc., [1]. Among the various UWB antennas, the planar 

configuration has been of particular interest because of its superior performance 

characteristics. Those include compact size, lower profile, and simpler structure, which 

lead to lower costs, easy fabrication, and convenient integration with monolithic RF 

circuits. The performance of the UWB antennas in both time and frequency domain are of 

equally importance which makes the UWB antenna design a challenging and interesting 

field of research [2-5]. As the key component of the UWB wireless communication 

system, the UWB antenna has drawn increasing attention [6]. 

Monopole antennas with microstrip feed line are widely used in designing UWB 

antenna because of low profile, low cost, light weight, easy fabrication, designing in 

desirable shape and integration with printed circuit boards. They also have UWB 

impedance matching (more than 100%). The printed monopole antenna showed 

advantages due to its compact size, simple structure, wideband realizable characteristic, 

omnidirectional radiation patterns, high radiation efficiency and low cost. The patch of 

this type of reported antennas has different shapes such as rectangular, disc, triangle and 

elliptical forms [7-9]. There are many techniques that consist of changes on patch, feed 

line, and ground structure which is introduced as the most important of all to enhance the 

bandwidth and access to UWB bandwidth. Nowadays slot antennas are a typical kind of 

UWB antenna [10-25]. 

The proposed work, UWB monopole antenna is designed to operate in the UWB 

frequency range from 4.1 to 12 GHZ.  
 

2. Antenna Design 

The geometry and configuration of the final optimized UWB monopole antenna with 

microstrip line feeding is shown in the Figure 1. The designed antenna features a compact 

size of 11×16 mm
2
 and it is printed on conventional FR4 substrate with thickness of 1.6 

mm and relative permittivity (  ) of 4.3. The basic structure of the proposed UWB 

antenna consists of a rectangular radiating patch, a feed-line, two rectangular slots and a 

square slot on ground plane. The dimensions of the proposed UWB antenna are as shown 

in the Table 1. 
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Table 1. Dimensions of the Proposed UWB Antenna 

Parameter  mm Parameter mm Parameter mm Parameter mm Parameter mm Parameter mm 
Wsub 11 Lsub 16 hsub 1.6 Wf 2 Lf 5.5 W 9 

L 8.5 W1 .1 L1 2 W2 1.8 L2 .1 Wg 11 

Lg 2.5 Wr 4 Lr 1 Ws 1 Ls 1 -- -- 

The front view of the prosposed antenna is shown in Figure 1(a). The radiating patch is 

printed on the surface of the substrate with the dimension of 11×16 mm
2
. There are two L 

shaped slots are etched on the radiating patch and the ground plane is etched along with 

the slots as shown in Figure 1(b), to achieve the ultrawideband bandwidth ranging from 

4.1 and 12 GHz for VSWR < 2. 

 

(a) Front view 
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(b) Back view 

Figure 1. Geometry of the Proposed UWB Antenna 

There is a lot of flexibility in choosing the width of the radiating patch. This parameter 

mostly affects the antenna bandwidth. As width decreases, so does the antenna bandwidth, 

and vice versa. The length of the radiating patch depends on a number of parameters such 

as the radiating patch width, thickness and dielectric constant of the substrate on which 

the antenna is fabricated. The above proposed antenna is fed by a microstrip feed line. 

The optimized dimensions for the proposed antenna are shown in Table 1. 

 

3. Simulation Results 

The proposed UWB antenna structure is simulated with CST Microwave studio that is 

based on Finite Integration Technique (FIT) in the time domain []. The simulated return 

loss of the UWB antenna Figure 2. From Figure 2, the simulation results of the proposed 

UWB antenna have a wide bandwidth ranging from 4.1 GHz to 12 GHz. The VSWR plot 

is shown in Figure 3. The designed antenna shows good characteristics for UWB, 

satisfying good VSWR less than 2 in the frequency band 4.1 to 12 GHZ. 
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2. Return Loss of the Proposed UWB Antenna 

 

Figure 3. VSWR Plot of the Proposed UWB Antenna 

The radiation patterns of the proposed antenna at 4.99 GHz, 7 GHz, 9 GHz and 10.45 

GHz are shown in the Figure 4. The 3- Dimensional Farfield radiation pattern of the 

proposed antenna for the above frequencies are also simulated and shown in Figure 

5.  
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E-Plane at 4.99 GHz    H-Plane at 4.99 GHz 

 

E-Plane at 7 GHz     H-Plane at 7 GHz 
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E-Plane at 9 GHz     H-Plane at 9 GHz 

     

E-Plane at 10.45 GHz     H-Plane at 10.45GHz 

Figure 4. Radiation Patterns of the Proposed UWB Antenna at 4.99 GHz, 7 
GHz, 9 GHz and 10.45 GHZ 
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at 4.99 GHz                     at 7 GHz 

   
at 9 GHz                       at 10.45 GHz 

Figure 5. 3 - Dimensional Farfield Radiation Patterns of the Proposed UWB 
Antenna at 4.99 GHz, 7 GHz, 9 GHz and 10.45GHZ 

4. Conclusion and Future Scope 

In this paper, a UWB monopole antenna with Ultra Wideband characteristics is 

simulated and presented, by etching two L-shaped slots in the radiating patch and one 

square slot, two rectangular slots in the ground plane. The antenna impedance bandwidth 

with reflection coefficient less than -10dB is from 4.1 and 12 GHz for VSWR < 2 

covering almost the UWB frequency band for communication systems. The antenna can 

be used for UWB applications since it has a bandwidth ranging from 4.1 GHz to 12 GHz 

with a stable radiation pattern. In future, this work can be extended by notching bands 

presented in UWB in order to reduce the interference due to existing of several 

narrowband wireless standards.   
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