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Abstract: Microstrip Patch Antenna (MPA) is generally used in modern communication devices, and a large 

part of day-to-day communication is done through it. Study of the literature of past few year shows that, the 

progressing work on MPA is focused on designing compact sized broadband microstrip antenna. But inherently 

MPA have narrow bandwidth, so to enhance bandwidth various techniques are used. This review paper 

describes some commonly engaged techniques to fabricate MPA with broader-bandwidth since last few 

decades. One of the advantages of microstrip patches over conventional antennas is their small size. However, 

there are many present day applications where even these small radiators are too large. A microstrip antenna 

incorporated with a single shorting pin is found to provide reduction in overall area with respect to a 

conventional patch. The compact circular polarized patch antennas can be achieved by slot loading on patch. In 

this paper the review on various techniques of compactness by Conductive bias, planar meta-material unit cell 

and slot loading on microstrip antenna are presented which are reported in literature. 

 

Keywords: Compact patch, Pin loading, S-shaped impedance matching network with planar meta-material 

unit cell, Conductive . 

 

I. INTRODUCTION 
 A Microstrip Antenna in its simplest form consists of a radiating patch on one side of dielectric 

substrate and ground plane on other side. Microstrip Patch Antennas are popular for their well-known attractive 

feature, such as a low profile, light weight, and compatibility with Monolithic Microwave Integrated Circuits 

(MMICs). Modern Communication System, Such as those for satellite links (GPS, Vehicular, etc.), as well as 

emerging applications, such as Wireless Local Networks (WLAN), offers antennas with compactness and low-

cost, thus rendering planar technology useful, and sometimes unavoidable. Conventional microstrip patch 

antennas has some drawbacks of low efficiency, narrow bandwidth (3-6)% [1,2]of the central frequency, its 

bandwidth is limited to a few percentage which is not enough for most of the wireless communication 

system[3]. There are several designs have been investigated and reported to decrease the size of antenna [4] and 

to improve the bandwidth of antenna [5,6].  

It has many applications in military, radar systems, mobile communications, global positioning system 

(GPS), remote sensing etc. In this review paper discuss on various techniques of compactness by pin and slot 

loading on microstrip antenna. A microstrip antenna incorporated with a single shorting post at proper position 

and size is found to provide reduction in overall area with respect to a conventional patch antenna. Also, the 

compact Circular polarized patch antennas can be achieved by slot loading on patch. The load of the slots or 

slits in the radiating patch can cause meandering of the excited patch surface current paths and result in lowering 

of the resonant frequency of the antenna, which corresponds to a reduced antenna size and compared to a 

conventional circularly polarized microstrip antenna at the same operating frequency. The size of the microstrip 

patch antenna is inversely proportional to the operating frequency of the antenna and the Bandwidth of the 

microstip patch antenna is directly proportional to the substrate thickness and inversely proportional to the 

square root of the dielectric constant of the substrate. Mostly low dielectric constant is used because it has a very 

high water absorption capability. Higher dielectric constants are used in microwave circuits because they require 

tightly bounds fields to minimize radiation and coupling and lead to smaller element sizes.  

Practically bandwidth of a Microstrip Patch Antenna is narrow but, today wireless communication 

systems requires higher operating bandwidth, such as about 7.6% for a global system for mobile 

communication(GSM;890-960 MHz), 9.5% for a digital communication system(DCS;1710-1880 MHz), 5% for 

a personal communication system (PCS;1850–1990 MHz)And 12.2% for a universal mobile telecommunication 

system (UMTS;1920-2170 MHz) 
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II. BANDWIDTH ENHANCEMENT OF DUAL ANTENNA DESIGN 
Microstrip patch with DGS to increase its parameters and mostly bandwidth of the radiator is proposed. 

To attain an imperative bandwidth development, it has been suggested a rectangular formed symmetrical DGS 

in the surface plane. This DGS on the ground plane increases the fringing field which reluctantly increased the 

parasitic capacitance. This enhances the pairing between patch and surface which prepared the bandwidth to 

amplify from the crucial patch radiator. Size and shape of the DGS and site of the same plays a key role in the 

progress of the parameters or the bandwidth itself. Computer Simulation Software was utilized for simulation 

purpose.  

 

 
Fig. 1 Rectangular compact segment radiator at 1.65GHz. 

 

To intend the radiator first step is to calculate the required parameters which are involved in designing. 

After getting these required values, the simulated outcomes are obtained by using CST microwave studio (CST-

MWS) simulation software.  The Figure 1 shown above represents the structure of rectangular compact segment 

radiator at 1.65 GHz whose specifications for designing are mentioned below. 

 

 
                                 Fig  2 Simulated Result of RMPR illustrating return loss of -13.1dB at 1.65GHz. 

 

Output of MPR illustrated in fig 1 is shown in fig. 2 & 3. Simulated results in figure 2 shows 

comparison of frequency and return loss in GHz and dB respectively. Simulated output of patch designed at 1.65 

GHz shows the return loss at 1.65 GHz of -13.1dB and bandwidth of 13. 9MHz. In fig. 3 there is a Radiation 

pattern of the designed patch. 
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Fig. 3 Radiation pattern at 1.65GHz. 

 

The smith chart of the designed patch is shown in figure 4 below. This smith chart shows the perfect impedance 

matching which is 31.5 Ohm as compared to 50 Ohm, it has to be improved up to 50 Ohm. 

 

 
Fig. 4 Smith chart of the proposed RMPR prior DGS introduction at 1.65GHz. 

 

The axial ratio is defined as the ratio between the minor and major axis of the polarization ellipse. 

Recall that if the ellipse has an equal minor and major axis it transforms into a circle, and we say that the 

antenna is circularly polarized. In that case the axial ratio is unity. 

 

 
Fig. 5 Axial ratio graph of the proposed antenna at 1.65 GHz. 
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The axial ratio is defined as the ratio between the minor and major axis of the polarization ellipse. 

Recall that if the ellipse has an equal minor and major axis it transforms into a circle, and we say that the 

antenna is circularly polarized. In that case the axial ratio is unity 

 

 
                                          Fig. 6 Theta pattern at 1.65GHz of the proposed antenna. 

 

Theta waves generate the theta rhythm a neural oscillatory pattern in electroencephalography (EEG) 

signals, recorded either from inside the brain or from electrodes glued to the scalp. 

 

 
                                                   Fig. 7 Phi pattern at 1. 65GHz of the proposed antenna. 

 

Antennas typically have a single peak direction in the radiation pattern; this is the direction where the 

bulk of the radiated power travels. The radiation pattern is a plot which allows us to visualize where the antenna 

transmits or receive power. 
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Fig   8 Phi/Theta pattern at 1. 65GHz of the proposed antenna. 

 

Results of the simulated patch is not up to the mark and not fulfilling the requirement, so some 

amendments wants to be required, for that purpose DGS is introduced in the surface of patch radiator. This 

introduction of defect in ground plane modifies MPR characteristics to a large level e. g. return loss [34] and 

bandwidth after introduction of defected structure.  

 

 
Fig. 9 Proposed DGS in the surface plane of MPR at 1.65GHz. 

 

The DGS which enhances the MPR characteristics [33] is illustrated in figure 10 and result after 

simulation for applied operating frequency illustrated in figure 11 and figure 12. These simulated results after 

amendment gives the results of return loss -30dB and bandwidth 36.6MHz. 
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Fig.10 This is the simulated output of design proposed on surface plane in figure 10, dip at 1.65 GHz. 

Fig.10 Shows the return loss and bandwidth of proposed design at 1.65 GHz. 

 

     
Fig. 11 Output at operating frequency 1.65GHz. 

 

The Directivity plot (figure 12) represents amount of radiation intensity i.e is equal to 6.44 dBi. The 

simulated antenna radiates more in a particular direction as compared to the isotropic antenna which radiates 

equally in all directions, by an amount of 6.44 dBi from polar plot view of the directivity, it can be seen that at a 

frequency of 1.65GHz, directivity is 6.44dBi.  

 

 
Fig. 12 Figure shows the perfectly matched smith chart with impedance 46.5Ohm at 1.65GHz. 
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The above fig 12 shows the smith chart of the proposed design at 1.65 GHz. Smith chart is important 

chart for impedance matching and finding reflection co-efficient. This chart helps in finding reflection co-

efficient and return loss of the proposed radiator.  

 

 
                                    Fig 13 Axial ratio graph of the proposed antenna at 1.65 GHz. 

 

The axial ratio is defined as the ratio between the minor and major axis of the polarization ellips. Recall 

that if the ellipse has an equal minor and major axis it transforms into a circle, and we say that the antenna is 

circularly polarized. In that case the axial ratio is unity. 

 

 
Fig 14 Theta pattern at 1. 65GHz of the proposed antenna. 

 

Theta waves generate the theta rhythm a neural oscillatory pattern in electroencephalography (EEG) signals, 

recorded either from inside the brain or from electrodes glued to the scalp.   
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                                                Fig. 15 Phi pattern at 1.65GHz of the proposed antenna. 

 

Antennas typically have a single peak direction in the radiation pattern; this is the direction where the 

bulk of the radiated power travels. The radiation pattern is a plot which allows us to visualize where the antenna 

transmits or receive power. 

 

 
Fig 16  Phi/Theta pattern at 1. 65GHz of the proposed antenna. 

 

The comparison chart will be presented in below, the comparison of MPR after and before the 

introduction of defect in the ground plane will be presented, initially the designed patch at 1.65GHz showing 

radiation at 1.65GHz was not having the suitable parameters so to fulfill the need of current demand some 

amendments were made and after introducing the defected structure in ground plane a significant improvement 

is shown and comparison of the same is shown in Table 1  

   

S. no. Parameters MPR at 1.65 GHz Post DGS implementation at 1.65 GHz 

1 Return loss -13.1 dB -30 dB 

2 Bandwidth 13.9 MHz 36.6 MHz 

3 Directivity 5.783 dB 6.445 Db 

4 Efficiency 66.23% 68.77% 

TABLE 1: COMPARISON CHART 
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After the comparison, it has been viewed that the projected DGS ameliorate the parameters up to a huge level, 

the proposed DGS method improves the return loss and increased the bandwidth above 100%. 

 

III. CONCLUSION 
Communication plays a very important role in today’s world as the switching of communication 

systems from “wired to wireless” has been very rapid. Antenna is one of the most important elements of 

wireless communication systems allowing the tranmission and reception of electromagnetic waves in free space. 

The design of an efficient, small size antenna providing large operating bandwidth for recent wireless 

applications is a major challenge. Thus, antenna design has become one of the most important and demanding 

aspect in the field of wireless communication. One of the most popular and frequently used in modern world 

antenna in this field is microstrip patch antennas. Microstrip antennas are widely used for its low profile, easy 

manufacturability, simple structure, low cost and omni directional radiation patterns[1].These features have 

much more advantage over the traditional ones. But the drawback of this kind of antenna also sometimes 

confine their applications, especially the narrow bandwidh. So, new technologies is invented to overcome these 

shortcomings. One such technique that can be used to overcome these limitations is Defected Ground Structure 

(DGS). Recently there has been an increasing in the use of DGSs for performance enhancement of microstrip 

antennas. These structures are realized by etching off a simple shape defect from the ground plane of microstrip 

patch antenna [2] 

 

IV. SUMMARY OF THE CHAPTER 
The designed antenna is designed to use in L band. Antenna will be able to work in the L band by 

applying a resonant frequency of 1.85 GHz. Return losses of the propagating frequencies increased from -10.1 

dB to -35 dB as well as Bandwidth of the antenna increased up to 100 % after introduction of DGS.  
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