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Abstract— Wireless Communication is the need of today 

world communication. In the paper proposed antenna is 

designed for enhancing the range of wifi communication. 

Various antenna used for this purpose for example Vivaldi 

antenna, Horn antenna, monopole antenna, folded dipole 

antenna, microstrip patch antenna with slot and defect ground 

structure etc. in the paper firstly proposed antenna is designed 

at  5.8GHz for wifi communication, after that antenna is made 

ultra wide band by applying DGS technology to the ground so 

that the range of wifi communication can be increased. An 

antenna is considered ultra wide band if its bandwidth is 

greater than 500MHz.Designed antenna give the return loss of 

12.71db at 5.793GHz .It gives the bandwidth of 89MHz .It 

also gives the gain of 6.937dB ,and it also give a value of 

Electric field distribution is 22.68*103V/m Now the DGS 

technology applied to the ground plan of the designed antenna. 

It also reduces the size of the antenna. It give the return loss 

15.66dB at 5.10 GHz, frequency is shifted because of using 

DGS in the ground plane. it gives the bandwidth of 1.4GHz 

which is far better than the base antenna in which the 

bandwidth was 89MHz.antenna is also become the ultra wide 

band because its bandwidth is greater than 500MHz.antenna 

gain is 3.503dB it is reduces as compared to the base antenna 

because of bandwidth is increased by very high amount, it also 

verify the relation of gain bandwidth product is constant. 

Electric field distribution with DGS is 34.06*103 it is also 

increased in very high amount. It can be said that antenna 

bandwidth increased in very high amount, it will increases the 

range of wifi communication. 

Key words: Electric field distribution (EFD), Rectangular 

Microstrip Patch Antenna (RMPA), Defect ground structure 

(DGS), gain, return loss, directivity 

I. INTRODUCTION 

A microstrip antenna has become the essential a part of 

Communication System. Microstrip antennas for business 

systems need cheap materials, straight-forward and cheap 

fabrication techniques. Antennas are the essential 

communication link for aircrafts and ships. Antennas for 

cellular phones and every one sorts of wireless devices link 

.Ultra wide band antenna are famous due to their very high 

bandwidth so that they can be used in real time Application 

like video conferencing, live TV etc. [1]. In the paper 

proposed design is quadruple band rejection with ultra wide 

band antenna with three complementary split ring resonator 

.the shape of the antenna achieved finally impedance 

matching  and rejection at resonant frequency is also found. 

Antenna is also too much compact that it can be incorporated 

into the UWB system.[2]In the paper RMPA is designed and 

after that its parameter is compared with RMPA with DGS in 

the paper mainly the antenna became ultra wide band after 

using the DGS with antenna.[3]In the paper ultra wide band 

antenna is suggested for brain tumor detection Bandwidth of 

the antenna is achieved is 2.84GHz.[4]In the paper quad band 

U slot antenna is presented for wimax application. Mostly 

frequency covered by the antenna is 1.43-1.5GHz,2.4-

2.55GHz,3.8-3.98GHz and 5.2-5.4GHz.[5] .U shaped slot is 

used in the paper to make the antenna ultra wide band 

.Antenna is designed for the application wimax its resonates 

at 5.25GHz The proposed antenna increases the bandwidth 

and reduces the losses in antenna to the great extent. [6]This 

paper designed a antenna for efficient rectenna design with 

defect ground structures .The DGS pattern is used here 

basically to reduces undesired harmonics at 2.0131GHz, 

2.457GHz, 2.565GHz respectively. Losses in antenna is also 

reduced by 43.17% for better impedance matching.[7]An I-

shaped microstrip line is employed to excite the sq. slot. The 

turned sq. slot is embedded within the middle of the bottom 

plane, and its diagonal point’s area unit constituted within the 

middle of the strip line and ground plane. to extend the gain, 

four formed slots area unit carved within the ground plane. 

The measured results show that the planned structure retains 

a good electric resistance information measure of 80.07% that 

is 20% better than the reference antenna. The typical gain is 

additionally raised, that is concerning 4.17dBi with a stable 

graph within the entire operational band. [8], Antenna having 

the small size and operates at three frequencies 2.25GHz, 

3.76GHz and 5.23GHz respectively for wimax and 

MSS(Mobile Satellite Communication) application antenna 

used with coaxial feeding in resonates at three frequencies 

discussed above ,Rogers RT duorid material 5880 is used  its 

permittivity is 2.2 and loss tangent is .0009 The 

characteristics of the antenna is compared by the simulation 

result by different software like HFSS and Ansoft.[9]The gain 

achieved in this antenna is 9.41dbi.maximum achievable 3db 

beam width  in azimuth and elevation are 60.88 and 39 

respectively. In the paper antenna consist inverted patch with 

air filled dielectric. Coaxial feeding is used in this antenna. 

The slot used in the antenna make it low profile high gain 

broadband antenna. The wideband impedance of 27.62% at 

10db is achieved.. [10]Novel, compact, probe-fed microstrip 

patch antenna for operation in dual-polarization mode is 

projected. Reduction in patch size of up to fifty one percent 

with relevance a standard dual-polarized square patch 

operational at identical frequency is obtained. Results show 

linear polarizations within the +45 and forty five with a high 

isolation of thirty eight sound units between the 2 ports. 

Moreover, the 50- feed position may be achieved by moving 

the feed purpose on the diagonal of the square patch, resulting 

in ease in fabrication [11]. The paper present the triple band 

h-slot antenna with the help of microstrip feeding technique. 

antenna designed in this article cover the frequency of GSM 

mobile phone system. Antenna also covers the frequency 

range of Bluetooth and wireless local network. The software 

used for designing antenna is CST. [12] A decent return loss 

of - 46.75 dB is acquired for I-Shaped Defected Ground 

Structure (DGS). Additionally I-formed DGS in the ground 

plane found to give a size diminishment of around 5%.A 
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correlation is likewise appeared for the proposed reception 

apparatus with the radio wire structure without imperfection. 

The proposed radio wire reverberates in C-band at recurrence 

of 6.0718 GHz with transfer speed of 132.3 MHz [13]. The 

properties of receiving wire, for example, reflection co-

effective, transfer speed and pick up are resolved and 

contrasted and the properties of single component square fix 

radio wire and measurement of DGS The reproduction 

procedure has been done through Finite Element Machine 

(FEM) based programming High Frequency Structure 

Simulator (HFSS) programming.. Further it's likewise 

watched that proposed radio wire discovers it’s the greater 

part of use in the lower band like IEEE 802.11 and ISM 

Bands.[14] 

II. ANTENNA DESIGNS 

Designing of antenna is done using CST-Microwave Studio 

simulation software and parameters of the antenna are 

displayed by the simulation figures. Antenna physical size is 

the important aspect in the antenna designing system [15]. 

Any technique to miniaturize the size of the MPA has 

received much attention. Antenna design requires the three 

important initial parameter selection of substrate, selection of 

particular frequency according to the application, and height 

of the substrate. In the paper antenna is designed at 5.8GHz 

and material used here Rogers 4003 lossy with dielectric 

constant 3.55 and substrate height is .812mm.  

1) Substrate Height =.812mm 

2) Dielectric Constant=3.55 

3) Loss Tangent=.02 

Designing of two antennas RMPA and Rectangular 

Microstrip patch antenna with DGS is designed and their 

respective results are shown by Graph or figure. There are 

slandered formulas to find out The Length and Width of 

Microstrip Patch Antenna. Given in References books [15], 

and all other parameter like cut width, cut depth straight patch 

are calculated for lowest reflection coefficient. Rectangular 

Microstrip patch antenna and all its parameter like return loss, 

bandwidth, gain, Electric field distribution all are shown by 

the simulation figures below. [16]. 

 
Fig. 1: Simple RMPA for 5.8GHz Communication 

 
Fig. 2: Simulated Return Loss vs. Frequency of Simple 

RMPA is-12.71dB at 5.7394GHz 

 
Fig. 3: Bandwidth of Simple RMPA is 89MHz 

 
Fig. 4: Total Gain of Simple RMPA is 6.937dB 

 
Fig. 5: Total Directivity and radiation pattern of the Simple 

RMPA is 7.079dB 

Frequency(

GHz) 

Retur

n 

loss(

dB) 

Gain(

dB) 

Bandwidth(

MHz) 

Total 

Directivity

(dBi) 

5.8 12.71 6.937 89 7.079 

Table 1: Parameter of Simple Rmpa For 5.8ghz 

Communication 
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As it is very clear from the Fig. 1, Fig. 2, Fig. 3, Fig. 

4, Fig. 5 and Table I that, antenna is working on 5.7394 GHz 

and giving return loss 12.71, Directivity 7.079dbi, bandwidth 

of 89 MHz that is more enough for working of an antenna. 

 Now the DGS applied to the ground plane of the 

antenna and antenna became ultra wide band that may be used 

for enhancing the range of wifi communication. 

 
Fig. 6: RMPA with partial ground plane and DGS for wifi 

Communication 

 
Fig. 7: Simulated Return-loss of RMPA with rectangular 

DGS is -15.63dB at 5.1031 GHz 

 
Fig. 8: Bandwidth of RMPA with DGS is 1.46GHz 

 
Fig. 9: Total Gain of RMPA with DGS is 3.503dB 

 
Fig. 10:  Total Directivity and radiation pattern of the 

Simple RMPA is 3.511dBi 

 
Fig. 11: Dimension of the proposed RMPA with DGS 

TABLE II. PARAMETER OF SLIT -SLOT RMPA  

Frequency(5

.8GHz) 

Retur

n 

loss(

dB) 

Gain(

dB) 

Bandwidth

(MHz) 

Total 

Directivit

y(dBi) 

5.1031 

-

15.6

3 

3.503 1460 3.511 

III. CONCLUSION 

The paper concluded from above discussion that antenna 

became ultra wide band when used with DGS shown in above 

figures. The paper concludes from above figures and tables 

that the DGS Structure of Antenna has improved 

characteristics like return loss, bandwidth and Electric field 

distribution, due to this improvement in parameters 

maximum output is achieved. In the paper bandwidth is 

increased in such a manner that antenna became ultra wide 

band, antenna designed in the paper can be used in enhancing 

the range of wifi communication. 

IV. RESULT 

Comparative study of both the antenna is done as shown, in 

Fig. 6 and Fig. 1 the size is reduced. From Fig. 2 and Fig. 7 

the Return-loss of antenna is decreased about 22.97% 

Antenna directivity is decreased due to increasing the 

bandwidth of the antenna  clear from Fig. 5 and Fig. 

10.antenna gain are also reduced  as shown in figure 4 and 9, 

bandwidth is increased from 89MHz to 1460MHz as shown 

in Fig. 3 and Fig. 8  and this is the novelty of the work done 

in this antenna .all these results can be justified from Table I 

and Table II, Dimension of DGS of Patch antenna is also 

shown in fig 11.This antenna is became ultra wide band when 

used with the DGS it can be used to increase the range of wifi 

system.  



Design of Ultra wide band antenna with DGS for WIFI communication 

 (IJSRD/Vol. 4/Issue 10/2016/091) 

 

 All rights reserved by www.ijsrd.com 382 

REFERENCES 

[1] John D. Kraus. Antennas. 2nd Edition.McGraw Hill 

International, 1988. 

[2] D.-O. Kim, N.-I Jo, H.-A. Jang, And C.-Y. Kim Design 

Of The Ultrawideband Antenna With A Quadruple-

Band Rejection Characteris-Tics Using A Combination 

Of The Complemen- Tary Split Ring Resonators In 

Progress In Electromagnetics Research, Vol. 112, 93-

107, 2011 

[3] P.A. Nawale1, Prof. R.G. Zope2  Rectangular 

Microstrip Patch Antenna For 2.4 GHz Communication 

Using Defected Ground Structure. International Journal 

of Advance Foundation and Research in Computer 

(IJAFRC) Volume 2, Issue 1, January 2015. ISSN 2348 

– 4853 

[4] Hemant Gupta1, Vikas Maheshwari1 and Vandana 

Vikas Thakery2 “Brain Tumor Detection by Microwave 

Imaging using Planner Antenna” in  International 

Journal of Bio-Science and Bio-Technology Vol.8, 

No.5 (2016), pp. 201-210 

[5] Swaraj Prasad,Mithlesh Kumar “Quad band U-Slot 

Microstrip Patch Antenna in International Journal of 

Scientific Research Engineering & Technology 

(IJSRET), ISSN 2278 – 0882 Volume 3 Issue 1, April 

2014 pp 145-148 

[6] Sukhbir Kumar, Hitender Gupta “Design and Study of 

Compact and Wideband Microstrip U-Slot Patch 

Antenna for Wi-Max Application”In IOSR Journal of 

Electronics and Communication Engineering (IOSR-

JECE) e-ISSN: 2278-2834,p- ISSN: 2278-8735. 

Volume 5, Issue 2 (Mar. - Apr. 2013), PP 45-48 

[7] Hemant Kumar Gupta,P.K.Singhal “ Patch Antennas 

Designs with Different Shaped Defect Ground Structure 

Pattern in Efficient Rectenna Design for Wireless Power 

Transmission” in IJECCT open access journal 

(Malayisa) Vol. No.3 Issue No.1. 

[8] M. Samsuzzaman, M. T. Islam, J. S. Mandeep, and N. 

Misran “Printed Wide-Slot Antenna Design with 

Bandwidth andGain Enhancement on Low-Cost 

Substrate” in Hindawi Publishing Corporation 

Scientific World Journal Volume 2014, Article ID 

804068, 10 pages 

[9] Biplag bag “Microstrip Slot Antenna for Triple Band 

Application in Wireless Communication” World 

Academy of Science, Engineering and Technology 

International Journal of Electrical, Robotics, Electronics 

and Communications Engineering Vol:8 No:6, 2014 

[10] M. T. Islam M. N. Shakib and N. Misran “MULTI-

Slotted Microstrip Patch Antennafor Wireless 

CommunicationProgress In Electromagnetic Research 

Letters, Vol. 10, 11-18, 2009 

[11] Keyoor Gosalia, Student Member, IEEE, and Gianluca 

Lazzi, Senior Member, IEEE “Reduced Size, Dual-

Polarized Microstrip Patch Antenna forWireless 

Communications” in IEEE TRANSACTIONS ON 

ANTENNAS AND PROPAGATION, VOL. 51, NO. 9, 

SEPTEMBER 2003 

[12] Omar Noori, Jalel Chebil, Md. Rafiqul Islam and Sheroz 

Khan Design of a Triple-Band h Slot Patch Antenna in 

2011 IEEE international RF and Microwave 

conference(RFM 2011),12-14 decemeber 2011 

seremban,Malaysia 

[13] Gurupreet singh ,rajni,ranjit singh momi “Microstrip 

Patch Antenna with Defected Ground Structure for 

Bandwidth Enhancement”in International journal of 

computer application Vol.73 No.9 2013 

[14] Vidyadhar S Melkeri1 P V Hunagund2, Lakshmi G K3 

“Enhancement of Antenna Parameters and Multiband 

Operation with Change in Shape and Size of DGS in 

Microstrip Antenna” in International Journal of 

Innovative Research in Computer and Communication 

Engineering Vol.3 Issue 10,October 2015 

[15] C.Balinies,“Antenna Theory”, Wiley, 2nd addition 

chapter -14 ISBN 0-471-59268-4., (1997). 

[16] http://www.cst.com/content/products/mws/overview.as

px © 2012 CST Computer Simulation Technolog 

 

 


