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ABSTRACT: The emerging field of Antenna design in wireless communication is miniaturization since Small device
size is needed.There are many conventional antennas like Yagi-Uda, Helical, Horn which have high gain and
bandwidth but they have typical 3D structure and also large size that is not suitable for wireless system. Micro strip
antenna is the one which is best suited for wireless systems.A comparative Analysis of slotted miniaturized microstrip
patch antenna with microstrip feed and coplanar waveguide feed and its analyzed results are discussed in this paper.The
antenna structure is designed and simulated by a simulation tool such as Method of Moment based IE3D V14.0 which
is a fullwave electromagnetic simulation tool specially for planar antenna structures.The antenna is simulated and the
analyzed parameters such as Return loss (dB) ,VSWR,antenna gain,Antenna radiation efficiency,radiation pattern and
Radiated power.parametric analysis also have been taken for various feeds.Miniaturization is achieved by one of the
size reduction technique Meandering the current path.The designed Antenna has been well suited for Tri band wireless
application band of 2.6GHz,5.2GHz and 5.6GHz.
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I.INTRODUCTION
PLANAR ANTENNA -MICROSTRIP PATCH ANTENNA

A microstrip or patch antenna is a low profile antenna that has a number of advantages over other antennas It
is light weight, inexpensive, and easy to integrate with accompanying electronics. While the antenna can be 3D in
structure[1],the elements are usually flat hence their other name, planar antennas. Note that a planar antenna is not
always a patch antenna.Patch antenna is also used for its for attractive features such as compatibility with Microwave
Integrated Circuits and Monolithic Microwave Integrated Circuits[1]-[6]. This paper proposed a new design of Slotted
CPW planar Microstrip Patch Antenna with 2 numbers of meander line for Wireless Systems applications. In proposed
antenna,Feeding mechanism[5][10] plays an important role in the design of microstrip patch antenna.On one side there
is the board dielectric, and on the top is usually air. The technique that has been developed to handle this challenge
uses, as was mentioned above, the concept of effective relative dielectric constant, geff.[5] This value represents some
intermediate value between the relative dielectric constant of the board material, er, and that of air (assumed equal to 1)
that can be used to compute microstrip parameters as though the strip were completely surrounded by material of that
effective relative dielectric constant.

One obvious advantage of the microstrip structure is the "open™ line[9] which makes it very easy to connect
components.The main drawback of this microstrip patch antenna is low bandwidth but there are some techniques to
improve our patch antenna’s system bandwidth[6]
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FEEDING MECHANISMS:

Feeding is a method of giving input signal to the antenna element to radiate electromagnetic signals in free
space.Various feeding techniques are available for microstrip patch antenna [6]

The most popular feeding methods are,

» Strip line

» Micro strip line

» Slot line

» Finline

» Coplanar Waveguide

COPLANAR WAVEGUIDE AND MICROSTRIP LINE FEED:

The popular two feedings are microstrip line and coplanar wave guide .Since the microstrip feed line is very simple in
design and compact but the major drawback is its low bandwidth and poor efficiency.Hence coplanar wave guide
(CPW) feed is most widely used in many antenna design.It will improve antenna’s efficiency,good return loss and
hence bandwidth will be improve.Another advantage of CPW feed is adding of series and shunt components to the
antenna is easier than microstrip feed lines. The comparative analysis of both microstrip and CPW feeds are discussed
later.

The literature survey has been taken about miniaturization of planar antenna’s for various wireless
applications such as fractal geometry,meta material.Various miniaturization have been analyzed so far.Among them
meandering the current path is an efficient method to achieve size reduction and bandwidth.By introducing meandering
line ,the electrical length of the antenna is increased.

11.PROPOSED ANTENNA DESIGN

The antenna structure discussed here is a slotted patch structure with meandering lines connected to both sides of
slots. The overall antenna size is about (W*L*h) 25*34*1.6mm.The antenna is modeled over FR4 substrate which has
dielectric constant of about 4.4 and loss tangent chosen is 0.02 .The proposed antenna structure and its parameters are
shown below

F s.no Parameters values
1 Dimension(W*L*h) in mm 25*34*1.6
L) 2 Substrate FR4
34mm 3 Permitivitty 4.4
4 L oss tangent 0.02
5 Thickness (mm) 1.6
3

&

(W)Z3mm
Fig no:1 (a) Proposed antenna structure (b) Design parameters

1I.PARAMETRIC ANALYSIS
Parametric Analysis of the design has been discussed.Initially, a simple rectangle patch antenna design is made with a
dimension of 25*34*1.6mm over FR4 substrate material which is widely used because of its low cost and easily
available .Then the rectangle patch is etched at both the sides to made slotted structure .The etching is made to produce
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like “I” shaped antenna and this structure is excited by a microstrip feeding and the result is about poor return loss and
hence the antenna bandwidth is much lower .In analysis 2,the same structure is excited by a Coplanar waveguide feed
by introducing two ground plane at both sides of the strip feed which will act as a signal plane.As a result, Its bandwidth
is much improved than strip feed.In final analysis ,meandering line is added to the structure .The antenna is now
produced tri band wireless applications

. .

@) (b) (©

Fig no.2 parametric Analysis (a) Analysis 1 (b) Analysis 2 (c) Analysis 3-meandering with cpw feed

The return loss Analysis is given below which will describe the antenna‘s performance whether the designed antenna is
suitable for wireless applications or not.
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Fig no:3 Comparative Analysis of Return loss(dB)
IV.RESULTS AND DISCUSSION

The proposed antenna design is designed ,simulated in Method of moments based software IE3D IE3D is a full-wave
electromagnetic simulation and optimization package for the analysis and design of 3D and planar microwave circuits,
MMIC, RFIC, RFID, antennas, digital circuits and printed circuit boards (PCB) .The important antenna parameters to
evaluate its output characteristics are Return loss(dB),VSWR,antenna gain,Efficiency ,Bandwidth and its current
distribution and Radiation pattern(2D and 3D).
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(1) RETURN LOSS(dB) and VSWR:

Return loss of an antenna is an important parameter in any antenna design analysis.it gives the measure of how
much amount of power will be reflected back from the antenna.it is represented in decibel.it should be kept as
minimum as possible.the simulated result has good the return loss of below -10dB as shown in the figure.The return
loss of the antenna can be calculated theoretically as follows,

Return loss(dB) = -20 log(IrI)

The obtained return loss of -19 dB,-13.5dB and -25dB for the Triband wireless applications.Where r is a reflection co-
efficient and it must be low as possible. The next important parameter is VSWR it is voltage standing wave ratio which
determines whether calculated bandwidth is useful or not .it also gives the ratio of peak maximum to peak minimum of
the standing wave.

VSWR=Vmax/Vmin

S-Parameters Display for cpw feed
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Fig no:4 Return loss(dB) Fig no:5 VSWR display

(2). RADIATION PATTERN

The 3D radiation pattern of an antenna is used to describe the 3 dimensional radiation characteristics. It includes type of
pattern and coverage,flux density,radiation intensity and polarization of antenna.There are generally 3 types of pattern
available like,

Isotopic,

directional and

omni directional pattern.

The radiation pattern obtained from the simulation is omni directional radiation pattern which has maximum radiation
in all the directions with uniform gain.2D & 3D characteristics of the antenna is taken 2 Dimensional radiation patterns
like antenna’s Elevation pattern and Azimuth pattern are analyzed and calculated for phi and theta values of 0 degree
and 90 degree. The radiation pattern obtained from design is omni directional radiation pattern.omni directional pattern
shows that the desired antenna produce uniform radiation in all the directions.

Copyright to JAREEIE WWW.ijareeie.com 8373



' ISSN (Print) : 2320 - 3765
= |)AREEIE §&
r‘;"a AF ISSN (Online): 2278 — 8875

Pt |

-

International Journal of Advanced Research in Electrical,
Electronics and Instrumentation Engineering

(An I1SO 3297: 2007 Certified Organization)

Vol. 3, Issue 4, April 2014

E-tatal, dBi[Gain)

37715

32715
27715
22715
1.7715
1.2715
07715
02715
-0.2285
07285
-1.2285

—l (e 2 A {GHERELA=

e A=, S GHE Rl E= a7 1= 2.4 [GHE fiheta=

—  T=2.8 (GHEplai=TH0 el e, Y [GHE T 2
I =52 {GHzplsi=0 .

I =5, 2 GHE bl =100 ] =5, 1 GHE A=

(180-q)

5.03.C LIl

Lol Sl S
vosL 0og-
Elevation Pattern Gain Display Azinmith Pattern Gain Display
(cIBi) {dBi)

Fig no: 7(a) Elevation pattern (b) Azimuth pattern

Fig no 6:( a) 3D radiation pattern for E-total at 5.2 GHz ( b) Right hand polarizarion at 5.2 GHz band

2D RADIATION CHARACTERISTICS
(3). RADIATION EFFICIENCY:

Antenna efficiency determines how much of power can the antenna will radiate the energy.the antenna efficiency
should be high as possible. The simulated antenna radiation efficiency shows about maximum and the antenna

efficiency about 49% for 2.6 GHz band,62%for 5.6GHz and 65% for 5.2GHz.figure no-8 shows antenna radiation
efficiency
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Fig no 8 : Antenna radiation efficiency

(4).GAIN AND BANDWIDTH

Gain of an antenna is defined as a measure of how much of energy does the antenna can extract from the wavefront
.gain and directivity is related by the equation, G=n * D. The gain obtained from the simulation is about 2.5 dBi for 5.6
GHz band and 4dBi for 2.7 GHz frequency band wireless applications

Total Field Gain vs. Frequency

——" Total Field Gain at {0,0) =" Total Field Gain0,90

[ [
4 4
2 2
;._1—:“ 0 0
] -2
-4 -4
-6 -6
-8 -8
-10 11

1 1.8 2 25 3 348 4 4.5 ] 5.5 G

Frequency (GHz)

Fig no 9: Antenna Total Field Gain .

Bandwidth of the antenna is defined as the spectrum at which we can transmit and receive signals effectively .The
calculated bandwidth of the design is about ,

(ful) =2.85 GHz and (fl1) = 2.5GHz , Bandwidth of Band1 is 300MHz

(fu2) =5.4 and (fl2) =4.8GHz, Bandwidth for Band2 is 600MHz

(f13) = 4.9GHz and (fu3) =5.48GHz, Bandwidth of Band 3 = 580MHz

(5).CURRENT DISTRIBUTIONOF THE ANTENNA:

Antenna current distribution is an important parameter to describe about its Electric field distribution during excitation
.This structure shows that it has good Field distribution at its meander line at 5.2 GHz and on its edges at 2.6GHz band.

Copyright to JAREEIE WWW.ijareeie.com 8375



ISSN (Print) : 2320 - 3765
ISSN (Online): 2278 — 8875

International Journal of Advanced Research in Electrical,
Electronics and Instrumentation Engineering
(An ISO 3297: 2007 Certified Organization)

Vol. 3, Issue 4, April 2014

Fig no 10 :Antenna current distribution (a) at 2.6GHz and (b) at 5.2 GHz
V.CONCLUSION

A miniaturized slotted patch CPW fed antenna with meander line has been designed and its parametric
Analysis also taken for wireless application (Tri band )of 5.2GHz WiMax/HIPERLAN,5.6GHz and also 2.6GHz band.
In the band of operation , the antenna can generate a good omni directional radiation pattern and good radiation
characteristics such as Return loss below -10dB .The simulated Return loss of about -19dB at 2.6GHz,-25dB at 5.6
GHz and -13.5 dB at 5.2 GHz and VSWR is below 2 and antenna radiation efficiency is about 49% for 2.6 GHz,,62%
for 5.6GHz and 65% for 62%. The antenna is designed and simulated over IE3D version 14.0 .The total field gain of
the antenna is obtained as 2.5dBi for 5.6GHz and 4dBi for 2.6GHz band.
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