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A novel and high performance UWB antenna is designed in the present work. The proposed antenna consists of a slotted 
circular disk with Defected Ground Structure (DGS). The rectangular and bevel-shaped slots are inserted in the circular 
radiating patch and on the top edge of the partial ground plane, respectively, to change the mode behavior and exhibit 
multiple resonance modes. Characteristic Mode Analysis (CMA) is the latest emerging technique in understanding the 
radiation phenomena of the antenna. The developed antenna is analysed by using CMA and various modal parameters like 
characteristic angle, modal significance and modal patterns are used to study the performance of the antenna for wideband 
operation and stable radiation pattern. The antenna has the low-profile structure and small dimension of 38 ×35 ×1.6 mm3 
giving an impedance bandwidth ranging from 2.47 to 14.31 GHz for Voltage Standing Wave Ratio (VSWR) < 2 and a 
maximum gain of 3.9 dBi and a maximum radiation efficiency of 90%. Within its operating band, the antenna exhibits stable 
radiation patterns. The simulated and measured results of the proposed antenna are in good agreement. 
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1. Introduction 
 

The present advanced wireless applications demand 

antennas with low power and wideband operating 

capabilities. The antennas covering the band 3.1 to 10.6 

GHz known as UWB antennas meet these requirements 

[1]. The power levels in UWB are restricted to -41.3 

dBm/MHz for wireless applications. Also, the operational 

bandwidth for UWB technology is defined to be 7.5 GHz. 

The significant features of UWB are low power handling 

capability, feasibility to higher data rates for short distance 

communications at lower implementation costs. In 

addition, UWB is a vibrant technology with numerous 

applications such as in high-resolution ground-penetrating 

radar, vehicular radars, short-range high-speed data 

communications and measurement systems [2]. UWB 

antennas should be lightweight, low profile and very 

compact to fit into the portable devices such as wireless 

media players, mobile phones, wireless storage devices, 

digital cameras and so on. Planar monopole antennas are 

the good choice for satisfying the requirements of UWB 

system for use in portable devices owing to the planar and 

simple structure [3].   

The main challenge in the design of UWB antennas is 

achieving low profile with stable radiation patterns. Most 

of the UWB antennas are planar monopole antennas owing 

to their ease of fabrication, planar like structure and 

wideband properties. Defected ground plane, orientation of 

the patch and size of the antenna are significant factors in 

attaining the UWB band of frequency during the antenna 

design process. UWB antennas with various shapes like 

circular, square, rectangular, inserted arc-shape etc are 

presented in the literature [4]. In order to obtain wideband 

properties, various techniques are used in the literature, 

such as truncated slots, defective ground structures, 

changing the radiating patch, introducing slots at the patch 

and ground plane, etc. [5]-[6]. 

In [7], a novel UWB MIMO antenna using decoupling 

structure was developed. In [8], the modified bow-tie-

shaped vertical radiator worked well with the L-shaped 

and one inverted U-shaped combination. When the 

antenna's seven resonant modes are combined together, it 

can cover a wide range of frequencies, from 3.035 to 17.39 

GHz. In [9], a novel method of UWB design using hybrid 

optimization method is presented. The method uses this 

optimization method for parametric tuning for getting 

UWB spectrum. In [10], a novel shape compact microstrip 

antenna for ultra-applications is presented. The developed 

antenna operates from 3.3 to 11. 5 GHz giving a maximum 

gain of 1.4 dBi with omnidirectional radiation 

characteristics. A novel method of UWB antenna design 

using fractal structure is developed for microwave imaging 

in [11]. In [12], a novel UWB antenna with Defect Ground 

Structure (DGS) is proposed for wireless applications. 

These antennas achieve a wide impedance bandwidth, 

good gain, and a stable radiation pattern, but they do not 

focus on providing the underlying physical insights 

required to generate ultra-wideband. 

In this work, a novel dual-slot circular disk monopole 

antenna with Defected Ground Structure (DGS) giving 


