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Abstract – A thorough literature survey of the different 

methods used for designing wideband microstrip patch 

antenna is carried out. Some of the techniques used for 

achieving larger bandwidth are examined along with the 

common antenna configurations. Various techniques are 

compared in this paper.  
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I. INTRODUCTION 

 

n recent years, the wireless communication devices have 

increased the demand of compact wideband microstrip 

patch antenna. A small antenna size is required for portable 

communication systems. Microstrip patch antenna is used, 

because of its low volume and small structure. Different 

methods or techniques are used by the researchers for 

achieving wideband such as: changing the physical 

dimensions of the antenna, changing the shapes of ground 

plane, Coplanar Wave Guide (CPW) fed technique are 

discussed in this paper. This paper is organized as follows: 

In section II different techniques used for wideband 

enhancement are discussed in detail whereas section III 

covers comparative analysis of UWB techniques. Finally the 

paper is concluded with remarks and future scope of work. 

 
II. TECHNIQUES USED FOR WIDEBAND 

ENHANCEMENT 
 

In 2012 Tapan Mandal et. al. [1] has discussed, a 

hexagonal monopole antenna fed by a microstrip line for 

ultra wide bandwidth which is shown in figure 1. This 

antenna is modified for band rejection at the wireless local 

area network (WLAN) (5.15–5.88 GHz) through an 

inverted U-shape slot within the radiating patch. It was 

observed that the impedance bandwidth, can reach at a 

value of 10.04 GHz (3.11–13.15 GHz), while the band stop 

is done at frequency bands of 5.15–5.88 GHz. The peak 

gain also varies from 1.53–4.05 dB over the whole 2.74–

11.05 GHz excluding in 4.95–5.92 GHz notch band. This 

antenna is used for various communication applications 

with WLAN band rejection facility. 

In the other technique given by S. Adnan et. al. [2], a 

circular printed monopole antenna for the Ultra-Wideband 

(UWB) applications is used which is shown in figure 2. 

This antenna achieves the bandwidth of 120% from 

operating frequency from 3.1 to 11.5 GHz for return loss 

less than -10dB. 

 
Figure 1.    Configuration of U-shape slot hexagonal shaped microstrip 

antenna [1] 

 
The antenna was fabricated on FR4 substrate with 

dielectric constant (εr) 4.4 and loss tangent (tan δ) of 0.02. 

The thickness of the substrate is 1.6mm and the antenna is 

fed through microstrip feed line. The simulation was done 

with the help of High Frequency Simulation Software 

(HFSS). The size of the substrate was 34mm×36mm while 

the diameter of the circular patch was 18mm and the width 

of transmission line varies. 

 
Figure 2.  Geometry of Circular printed UWB microstrip antenna [2] 

 

In 2012 Sonu Agarwal et.al. [3] gives another technique of 

hexagonal shaped monopole fractal antenna for UWB 

application which is shown in figure 3. The wideband 

comes in the frequency range 2.64-6.96 GHz having 90% 

bandwidth. In this antenna the dielectric substrate FR4 is 

used having 1.55 thick and having relative permittivity 4.4 

and fed by microstrip line. The EM simulator CST studio 

suite is used for finding the results. The best return loss i.e. -

I 
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35dB comes out at 6.5 GHz in this antenna. It was observed 

from this antenna that impedance bandwidth is very much 

affected by the ground slot and a band notch is also created 

at desired frequency by using ground slit, which is tunable 

with the length of the slit. 

 

 
 

Figure 3.  Geometry of Hexagonal shaped Fractal Antenna [3] 

 
In 2012 Nijee Jeevanandham et.al. [4] gives another 

technique of dual-band circularly polarized hexagonal 

shaped slot antenna is shown in figure 4, in which 

microstrip feeding is done with L-shaped stub. By using L 

shaped slot and two slits, the impedance and 3 dB axial ratio 

bandwidths is improved for 3.5 and 4.5 GHz. In this 

antenna, an impedance transformer is also used for the 

improvement of the impedance matching of slot antenna. 

The FR4 substrate material is used for fabrication of slot 

and feeding structure. The simulated results of this antenna 

show good agreement with the measured antenna. This 

antenna can be used for wireless communication 

applications such as WiMAX and WLAN. 

 

 

 

 

 

 

 

 

 

 

 
Figure 4.  Geometry of Dual-band Circularly Polarized Hexagonal-Slot 

Antenna [4] 
 

In 2012 Tapan Mandal et.al. [5] gives another method, a 

printed regular hexagonal slot antenna fed by a coplanar 

wave guide line was used for ultra wide bandwidth is shown 

in figure 5. 

 
 Figure 5. Configuration of Hexagonal slot   antenna with c-slot 

[5] 
 

The hexagonal shape stub is used which was further 

modified for particular band rejection at the wireless local 

area network (WLAN) (5.1-5.8 GHz) by a C-shape slot 

within the exciting stub. It was also observed that, this 

antenna has UWB in the frequency band of 6.5 GHz (3.10 

to 9.6 GHz) for VSWR≤ 2 with WLAN band rejection. The 

antenna gain varies from 4 dB to 5.3 dB over the whole 

operating band excluding the notch band. This antenna is 

good for various UWB applications. 
 

In 2015 Y.S. Santawani et.al. [6] gives another technique, 

the hexagonal shaped patch antenna fed by CPW is shown 

in figure 6. In this antenna a substrate having a dielectric 

constant of 4.4 and thickness of 1.6mm was used. The 

antenna shows a maximum return loss of -30.95 dB ranges 

from 2.9 GHz to 12 GHz which is used for Ultra wide band 

applications. The dimensions of this antenna are 25.1 mm × 

20 mm × 1.6 mm which is a very compact size. The inner 

slot is having a rectangular cut while the radiating element 

is of hexagonal shape. The results were simulated through 

IE3D simulation software. At 3.1 GHz frequency the 

efficiency was 90% while the efficiency all over the 

frequency range from 2.9 to 12 GHz is 50 to 70% which 

also shows that this antenna is applicable for UWB 

applications. 

 
 

Figure 6. Configuration of Hexagonal shaped antenna with CPW feed. [6] 

In 2013 Akkata Subbarao and S. Raghavan [7] gives another 

technique of a novel compact coplanar waveguide-fed 
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antenna is shown in figure 7, in which a triple band-notched 

characteristics are obtained. A C-slot is etched in a novel 

patch to avoid interference from WiMAX band. The antenna 

has bandwidth of 2.8–11.2 GHz with three notched bands of 

3.3–3.7 GHz, 5–6 GHz, and 8–8.4 GHz for avoiding 

interference from WiMAX, WLAN, and ITU 8 GHz bands, 

respectively.  

 
 

Figure 7. Configuration of Compact CPW Fed UWB Slot Antenna. [7] 

 

The results were measured with Agilent E8363B network 

analyzer and are analysed through IE3D electromagnetic 

simulator. An anechoic chamber was used for finding the 

radiation patterns, in which the antenna shows stable omni 

directional radiation patterns in H-plane and bi directional 

radiation patterns in E-plane. There was sharp decrease in 

gain at 3.4, 5.5, and 8.2 GHz, which shows the effect of 

notched bands. Hence, this antenna is applicable for anti 

jamming. The three notched bands are obtained by etching 

C-slot, a pair of CSRR slots, and a pair of L-slits in radiating 

patch and ground plane. The antenna has good impedance 

matching and stable radiation patterns. Good agreement is 

reached between measured and simulated results.  
 

In another technique, Jia-Wei Zang and Xue-Tian Wang [8] 

made a compact structure shaped UWB antenna with a band 

notched characteristic which is shown in figure 8. This 

antenna consists of a modified ground plane and a circular 

radiating patch connected to a microstrip for achieving a 

wide impedance bandwidth from 3 to 13.4 GHz with return 

loss less than -10dB. With the help of arc shaped slot in 

radiating patch, the notch frequency band at 3.4–3.7 GHz 

was obtained. The antenna was printed on FR-4 substrate 

with relative permittivity 4.4,    and loss tangent 0.02, and 

thickness 1.4 mm. 

 
Figure 8. Geometry of Compact Circular UWB antenna.(a) 

Top View, (b) Bottom View [8] 
 

The width of the microstrip feedline was 2.7 mm for 

obtaining 50Ω characteristic impedance. The simulation 

software High-Frequency Structure Simulator (HFSS) was 

used for designing and optimization process. Simulated and 

measured results shows that this antenna has good 

impedance matching, stable radiation patterns and constant 

gain. Thus this antenna is applicable for UWB systems.  
 

Ronghua Shi, Xi Xu, Jian Dong and Qingping Luo [9], has 

designed a novel UWB antenna with dual band-notched 

characteristics which is shown in figure 9. The band 

rejection was obtained by an arc H-shaped slot on the 

radiating patch. In this antenna, the second notched band 

was obtained by etching narrow slots on the ground plane. 

By tuning the parameters of these slots, this UWB antenna 

works from 2.9 GHz to above 10 GHz, except for the 

bandwidth of 3.3–3.6 GHz for WiMAX application and 5.1–

5.9 GHz for WLAN application. This antenna was fabricated 

on FR4 substrate with the dimensions of 35.5×30×1.6 mm3, 

relative permittivity 4.4.The antenna was fed by a CPW line 

which was designed for 50Ω characteristic impedance. By 

etching narrow slots on the ground plane, this antenna 

rejects the WiMAX and WLAN bands. Simulated and 

measured results show that this antenna is excellent for band 

rejection and is applicable for UWB applications. 
 

 
 

Figure 9. Geometry of the arc H- shaped slot. [9] 

 
In another technique, J.Xu et.al. [10], discussed a small 

novel UWB antenna with dual band notched functions was 

designed which is shown in figure 10. The dual band 

rejection was achieved by etching two C-shaped slots on the 
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radiation patch. The measured VSWR shows that this 

antenna operates from 3.05 to 10.7 GHz with VSWR less 

than 2, except two stop bands at 3.38 to 3.82 GHz and 5.3 to 

5.8 GHz for filtering the WiMAX and WLAN signals.  

 

 
 
 
 
 
 
 
 
 
 
 
 

(a)              (b) 
 

Figure 10. Geometry of dual band-notched antenna. (a) Top View, (b) 

Bottom View [10] 

Radiation patterns are simulated by HFSS and verified by 

CST. This antenna has a very compact size and easily 

installed into portable UWB devices. The antenna was 

fabricated on FR4 substrate and has a shovel-shaped 

radiation patch, which results in a compact size of 22 mm × 

18 mm × 1.5 mm. Two C-shaped slots are etched on the 

small patch for obtaining 3.5 GHz and 5.5 GHz dual band 

notched functions. This dual band notched UWB antenna is 

useful for compact portable UWB devices to eliminate 

abundant electromagnetic interferences. 
 

A novel, “A” shaped monopole like slot antenna was 

designed by Manoj Kr Shrivastava, A.K. Gautam and 

Binod Kr Kanaujia [11]. This antenna is shown in figure 

11, it consists of an A shaped radiating patch for achieving 

UWB frequency.  

 

 
Fig. 11.    Schematic configuration of A-shaped monopole like slot 

antenna. [11] 

The ground plane is also cut into two rectangular slots and 

extending four rectangular stubs. The ground plane works 

like a radiator which resonates at lower frequency and added 

stubs resonates at higher frequencies. The antenna size is 

25×25×1.6 mm3 which achieves good impedance matching. 

The antenna gives desired results at 9.6 GHz and at wide 

frequency range from 2.9 – 11.5 GHz. In this antenna, the 

ground plane is not a solid plane, it is cut into two 

rectangular slots of 16×19 mm2 and 11×2 mm2, further four 

stubs are etched on the other side of the dielectric. Width of 

microstrip feed line is fixed at 3 mm to get 50Ω 

characteristic impedance. The antenna is designed and 

fabricated on FR4 substrate having relative permittivity 4.4, 

loss tangent 2.2. The Ansoft HFSS simulator is used to 

investigate the antenna configuration. The simulated results 

show UWB from 2.9 – 10.9 GHz with four bands at 2.9, 

4.55, 6.2 and 8.0 GHz. This antenna is good for UWB 

applications and systems and a constant group delay is also 

achieved from this antenna. 

 
III. CONCLUSION 

Bandwidth enhancement and size reduction are the major 

design considerations for practical applications of microstrip 

patch antenna. Many designs of patch antennas are used till 

now to achieve wideband. This paper shows the survey of 

various such methods or designs. CPW technique gives 

maximum bandwidth while the size is the major part of 

consideration. With continuing advances being made to 

structure shape, more work can be done in this area for 

achieving wide bandwidth and for practical applications. 
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