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Abstract— In recent years, the most innovative topics in 

antenna theory and design is the planar monopole antenna 

and are progressively finding large application in modern 

microwave system. In this  paper start with the different type 

of feeding techniques employed for the planar monopole 

antenna and then focus on the parameter enhancement 

technique in the planar monopole antenna technology that 

have been made in the last few year. 
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I. INTRODUCTION 

The most used antennas in the mobile communication 

systems is the monopole antenna and its family. The 

simplest member of the monopole antenna family is the 

quarter wave monopole. With the increase in the radius of 

the cylindrical stub, the impedance bandwidth (BW) of the 

quarter wave monopole antenna increases. When the 

cylindrical stub is replaced by the planar element then the 

planar monopole antenna is formed. First planar monopole 

antenna was described by the Meinke and Gundlach in 

1968. Dubost and Zisler described it in details in 1976. In 

1998, Agra wall discovered the Circular and elliptical disk 

monopoles. By replacing the wire element with planar 

element, surface areas of the monopoles increases. Circular, 

elliptical, square, rectangular, hexagonal and pentagonal are 

the various shapes of the planar monopole antenna, which 

provide the very large impedance bandwidth. 

A monopole antenna consists of straight rod-

shaped conductor which is mounted perpendicularly on the 

ground plane. The gain of the monopole antenna is greater 

than the gain of the dipole antenna by 3 db since it radiates 

the half the space of the dipole antenna. Various advantages 

of monopole antenna are less interference, secure, low cost, 

multi-path propagation immunity and easy hardware 

configuration [1]. Flat structure monopole antennas are 

widely used for dual band, ultra wideband and super 

wideband applications. 

II. FEEDING TECHNIQUES 

In planar monopole antenna two types of feeding techniques 

are widely used first one is the microstrip line feed and 

second one is the coplanar waveguide (CPW). In microstrip 

line feed the radiating element is on the back side of the 

ground plane and in coplanar waveguide the radiating 

element is on the same side of the ground plane. Due to this 

quality of CPW antenna has gained wide acceptance as 

compared to the microstrip line feed. Also coplanar 

waveguide is easy to integrate with monolithic microwave 

integrated circuit [2]. Due to the useful characteristics of 

CPW feed line like on-plane geometry, simple 

manufacturing and circuit combination, makes CPW 

antenna more applicable as compared to the microstrip line 

feed. Some drawback of the CPW feed antennas are Narrow 

bandwidth and poor gain. In microstrip line feeding 

technique, microstrip patch is directly connected to the 

conducting strip as shown in fig 1(a).As compared to the 

patch, the width of the conducting strip is small. The 

advantage of this type of arrangement is that feed can be 

etched on the same substrate to provide a planar structure. 

Fig 1(b) shows the equivalent circuit diagram of microstrip 

feed line. 

 
(a) 

 
(b) 

Fig. 1: (a) Rectangular Patch Antenna with Strip Feed, (b) 

Circuit Diagram of Micro strip Feed 

III. PARAMETER ENHANCEMENT TECHNIQUE OF PLANAR 

MONOPOLE ANTENNA 

A. Gain 

Parasitic element technique, folding the ground plane 

technique, suspended ground and metamaterial superstrates 

technique are used to enhance the Gain of the planar 

monopole antennas. In [3], inserting slits technique and 

metal patch reflection technique are employed to improve 

the gain .Yagi-Uda antenna is used in the parasitic element 

technique. To increase the antenna gain and bandwidth L-

shaped arm is used. One another technique to enhance the 

gain of the antenna is the fractal antenna concept [4]. 

 
Fig. 2: Schematic diagram of Fractal Antenna 
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B. Bandwidth 

Impedance bandwidth of planar monopole antenna is 

increases by exponential tapering [5-7], klopfenstein 

tapering [8] and triangular tapering [8-11]. Apart from that, 

techniques like adding shorting posts, beveling technique 

[12], rounding the lower edge, double-feed technique and 

use of trident-shaped feeding strip are used to enhance   the 

bandwidth performance and reduce the antenna height. Fig 3 

(a) and (b) shows the planar monopole with asymmetrical 

beveling and symmetrical beveling. Fig 4.Shows the square 

planar monopole with shorting pin. 

 
(a) 

 
(b) 

Fig. 3: (a) Square planar monopole with asymmetrical 

beveling (b) Square planar monopole with symmetrical 

beveling 

 
Fig. 4: Square planar monopole with shorting pin 

C. Polarization 

Circularly polarized antenna has various advantage as 

compared to linearly polarized antenna due to high degree of 

mobility, easy alignment between transmitter and receiver, 

anti-interference in bad weather, reduction in multipath 

reflection [13] .For WLAN and Wi-Fi applications, 

Circularly polarized antennas are more popular than linearly 

polarized antennas. An unequal width ground plane is used 

to excite circular polarization [14]. Fig 5 shows the 

geometry of the circularly polarized antenna. 

 
Fig. 5: The schematic geometry of the circularly polarized 

antenna 

D. Efficiency 

The range of dielectric constant microstrip antennas are 2.2 

< εr< 12.  If the permittivity of the substrate decreases, 

Bandwidth and efficiency of the antenna increases, due to 

the fringing fields becomes wider and better radiation 

obtained. By decreasing the permittivity, input impedance 

decreases and the size of the antenna increases .Antenna 

efficiency will be decreases if the thicknesses of substrate 

increases due to surface waves are produced within the 

substrate as a result of this undesired radiation occur and 

introduces spurious coupling between antenna elements. 

IV. CONCLUSION 

This paper has concentrate on modern developments in 

planar monopole antenna technology and the enhancement 

techniques of antenna parameters. A fraction of the large 

volume of work on this antennas performed by researchers 

throughout the world has been given in the comprehensive 

list of references. 

One of the most novel topics in antenna technology 

is the Planar monopole antennas these days, and this trend 

will be continued because the features of monopole antennas 

make them very fascinating from a systems perspective. 

Besides   electrical characteristics of the planar monopole 

antenna, it also shows mechanical and fabricational features 

such as low profile, less weight, easily fabrication, 

integration with other MMIC devices and omni-directional 

radiation characteristics. 

Research and development in recent years that has 

gone toward improving the electrical characteristics of the 

planar monopole antenna, such as novel feeding techniques, 

antenna parameter enhancement technique. 
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