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Abstract— Modern communication device support higher 

radio band applications. So, the antenna required for such 

applications should have wider bandwidth and it must be 

small in size. It is easier to fabricate, low volume and not so 

costly microstrip antenna and are widely used in wireless 

communication applications. But there are some factors like 

low gain, narrow bandwidth which limits the performance of 

microstrip antenna. The purpose of this paper is to provide a 

review of the various functions and techniques of microstrip 

antennas under ISM used in wireless communication system 

to provides better efficiency and better bandwidth without 

any enhancement in weight, volume and its cost. 
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I. INTRODUCTION 

Antennas are an important part of communication system. 

Several types of antennas are designed for various functions. 

In today’s wireless communication antennas which can 

function on more than frequency and are in compact in size 

are preferred. Microstrip antenna are commonly used as per 

the requirement in nowadays communication system.    In the 

wireless communication era, the use of ISM band industry 

has increased by the people for communicating with devices 

on regular basis. Microstrip antenna is proposed in 1950. It 

was the idea of Engineer named G. A. Deschamps. Microstrip 

patch has three main components like substrate, patch and 

ground plane. The wavelength at which microstrip antenna 

operates should be the double of length and width of patch. 

ISM enables a seamless connection between the networking 

and the physical world through ISM band technology. The 

low profile, light weight, ease of fabrication and integration 

of active and passive components are some of the advantages 

that makes microstrip patch antennas popular in next 

generation wireless networks and applications. The ISM band 

(industrial scientific medical band) is a band that is primarily 

open for use by three major organization; industrial, scientific 

and medical. Generally, patch is placed over substrate and can 

be of any geometrical shape i.e., square, rectangle, circle etc. 

[5]. ISM band have frequency of 2.4GHz-2.48GHz, these 

antennas got attention because of the advantages like they can 

be easily fabricated, and doesn’t cost much, and because of 

their compactness [4].  An antenna is a transition structure 

between space and a conductive transmission line. Today, 

circuit manufacturing technology has made it possible to 

build very useful thin antennas. Such antennas are called 

microstrip antennas or printed circuit antennas. PCB 

engineering can be used to design low-frequency antennas for 

low cost [6]. Wireless systems are a big part of our life and in 

which antenna is the main thing. Many wireless 

communication technologies have arisen in recent years such 

as wireless local area network (WLAN) (2.4GHz, 5GHz), 

Wireless inter-operability (Wi-Max) (3.4GHz, 5GHz) for 

microwave access broadband (2.3-3.39 GHz) etc. The main 

components of patch antennas are dielectric substrate, the 

ground plane & metallic patch which radiate [2]. Microstrip 

antennas have a small band width by design, however in most 

applications, bandwidth expansion is necessary. Research to 

get dense and large band functions of microstrip has 

increased. Advances in layout of microstrip antennas with 

broadband, twin frequencies twin polarized and benefit are 

achieved in recent times. In this paper we've got compared. 

The microstrip antennas suggests the planar antenna that has 

the coolest impedance in matching huge band [4]. With the 

speedy improvement of wi-fi conversation methods, the 

demand for low profile, low weigh antennas demand has also 

increased. WLAN and Wi-MAX are crucial wi-fi technology 

and can be used on the equal time in unmarried hand. To fulfil 

the need for multiband, the slotting technique is very useful. 

The antenna offers accurate bandwidth from 5.12 to 5.39 GHz 

and from 5.72 to 5.98 GHz for WLAN application. Below 

table shows the IEEE standards for different wireless 

services. 

 
Fig. 1: Layers of Microstrip Antenna 

 
Table 1: IEEE Standards for Different Services 

II. ANALYSIS OF DIFFERENT PERFORMANCE ENHANCEMENT 

TECHNIQUES FOR MICROSTRIP PATCH ANTENNAS 

A. Defective Ground Structure 

For improving the performance of microstrip antenna, 

defective ground structure (DGS) technique is employed [1]. 

D. Guha was the first to develop defective ground structure 

for antenna approach. In this process the ground plane below 

the patch is removed from itself. This will affect the 

properties of transmission line and disturb the current 

distribution. This will allow to control the inhibition and EM 

propagation through the substrate. There are some advantages 

of using DGS such as improve in return loss and VSWR, 

impedance bandwidth and microstrip antenna with DGS can 

be used to suppress cross polarization. It is important that the 

microstrip patch antenna suppresses harmonics.[1].   
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Fig. 2: Antenna with DGS. 

B. Slot Loading 

In slot loading a part of radiating patch is etched out. Slot 

loading can benefit in more than one way like this technique 

will increases current distribution path length, increase in 

bandwidth and a size reduction can be achieved by using this 

slot loading techinique.it is observed that there’s improve in 

gain and bandwidth by reduction in slot area. This technique 

is widely used in microstrip patch antenna. Resonance 

frequency can be reduced by increase of the electrical length 

[1]. 

 
Fig. 3: Slot loading in Patch 

C. Meander Line Technique 

This technique is famous for when we have compact antennas 

in which we have to reduce the size by overlapping the 

conductor side to side. Meander line technique has also its 

own advantages like easy configuration, and parts can be 

easily integrated to antenna, and as the size is reduced the 

radiation resistance is also decreased [1]. 

 
Fig. 4: Meander line technique 

III. CONCLUSION 

This paper represents a review on various methods used in 

designing microstrip patch antenna for various purposes at 

multiple frequencies. The use of DGS, slot loading and 

meander line technique at different frequency bands can be 

used to improve the parameters affecting its performance 

such as gain, bandwidth & directivity and by making slight 

changes in their dimensions. In further research, few methods 

can be used to design and enhancing the performance of 

various types of microstrip antennas for various purpose or as 

per requirement. 
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