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Abstract
A square shaped dielectric resonator antenna has gain of 5.28 dB with bandwidth of 343MHz .1t could be
developed for possible application in many systems which are wireless system like WLAN if properly scaled to
frequency band allowed. Mounted on another square substrate. The groove technique is applied. The result is
experimentally investigated with CST studio software 2011 and Ansoft HFSS 13 software. A circularly polarized
square DRA is designed at 4.27GHz for C band application as in wireless communication, OFDM and military

purpose.
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Introduction

Micro-strip antenna has many advantages in
the field of military as it is light weight, compact size,
conformable structure and low cost. Different
antennas are designed by using several techniques.
DRA got attention this time it has application in
wireless hand set and LAN.

| SUBSTRAIE

GROOVE

PATCH

CERAMIC

(@)

GROUND

COAXIAL FEED

(b)
Figure 1. Design of MSA (a) top view & (b) bottom view

Here square shaped DRA with square patch
is explained to get bandwidth along with high gain.
Along with ceramic substrate €, -10, another substrate
of er-5 is used in MSA which has square groove in top
side. It is well known that the value of Q-factor can be
controlled by adjusting the effective dielectric
constant [10].

To design a coaxial feed square DRA micro
strip patch antenna is the main aim of this paper and
analyze the effect of parameter variation such as
length ,height and substrate dielectric constant on the
bandwidth and gain. This grooved structure of
substrate is used to improve antenna gain and beam
width.

Antenna Configuration and Design
This design operating from frequency 4.1
GHz to 4.45 GHz therefor Bandwidth (BW) of 343
MHz, Beam width 8.19 % and its peak Gain (G) is
about 5.287dB.various formulas are :-

BW = fH- fL
. fH- fL
Beam width =T>< 100%

G =er XD

To design square patch following formulas are used:
Step 1. Width (W)

c
W=———F——-
2fovVer+1/2
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Step 2. Effective Dielectric Constant (Eref)
eEr+1 er—-1 h
Ereff = + [1+ 125] 1/2
Step 3. Effective length (Lef)

c

Leff = ————
1t 2f0VE eff

Step 4. Length extension (AL)

AL = 0.412h(Eeff+0.3)(%+‘3.264)

(Eeff—0.264)(5+0.8)

Step 5. Actual length of patch (L)
L = Leff —24

A square shaped DRA is made of ceramic
substrate of €-10 of height “H1” and side length “D”
which is mounted over substrate of €, -5 which has
square groove.

|

Figure 2. Schematic diagram of DRA MSA

Figure shows the groove of height “HI1” is
made over substrate of €, -5 which has height of “H2”
and side length “S”. A square shaped patch of length
“P” is attached to the ceramic substrate. The ground of
length K is placed below the substrate of &, -5.1n this
DRA coaxial feeding technique is used which is
convenient for impedance (Z) matching .by varying
the value of “X” and “Y” .The dimensions of proposed
antenna design is shown below in table no.1.

Table no. 1

S H1 | H2 | G D K P X Y

496 | 36 | 56 | 6.605 | 248 | 37.21 | 9.303 | 478 | O

Result

The design is simulated by using 2 software
which are CST microwave studio 2011 and
HFSS13.Simulations result of both software are
compared by the diagram shown below. The result of
CST 2011 is taken finally.
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Figure 3. (a) CST microwave studio2013, (b)HFSS13
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Figure 4. Polar plot (a) CST microwave studio2013, (b)
HFSS1
E-Field-
Farfield Directivity Abs (Phi=90)
0
Phi=90 30 30 phi=270
60 60 el (4.2 1]
90
120
150 Frequency = 4.27
Main lobe magnitude = 5.2 dBi
Man lobe drecion = 0.0 deg.
Theta / Degree vs. dBi Anguarwidth (3 ¢B) = 102.7 deg.
(a
Radiation Pattern 6 HFSSDesignt _;'r
| %
of
- - (b) - -
Figure5. E-field & (a) CST microwave studio2013,(b)
HFSS13
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Figure 6. (a) CST microwave studio-2011 & (b) HFSS-
13

By varying the parameters, suitable return loss
S11 is achieved as result. This antenna works on the
broad side radiation of the band. Some of the values
are optimized and some them are fixed .By varying
some parameter in this design impedance matching is
achieved, which is for achieving the return loss sl11
and other result too.

The above figure shows the return loss curve in
which CST microwave studio 2011 as well as hfss 13
shows same nature of simulated curve .Both results are
approximately same .The centre frequency achieved
4.27 GHz of -32dB return loss. The simulated results
shows the highest gain of 5.287 dB and band width of
343 MHz .

PARAMETERS

BANDWIDTH 343MHz
BAEMWIDTH 8.19%
GAIN 5.287dB
SUBSTRATE €-5, €-10
FEEDING METHOD coaxial
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Conclusion

The new square shaped DRA with square patch
can be easily manufactured it is very convenient for
commercial use. Rigidity is provided by using groove
technique. Square patch is used with square DRA to
create electric field. The gain which is achieved in C
band is very attractive feature of antenna. This antenna
is compatible for OFDM and military purpose. This
antenna could be developed for possible application in
many systems which are wireless system like WLAN
if properly scale to frequency band allowed.

Reference

[

[2

[3]

[4]

[5]

[6]

[7]

(8]

[9]

Constantine A. Balanis , * Antenna Theory,
Analysis and Design’’, Third Edition, John
Willey & Sons, Inc.

D.M. pozar, “Micro strip Antenna aperture-
coupled to a micro strip line.”’ Electron .
Lett.’ Vol21, jan 1985.

A New Compact Aperture-Coupled Micro
strip Antenna With Corrugated Ground
Plane IEEE ANTENNAS AND WIRELESS
PROPAGATION LETTERS, VOL. 11, 2012.

“Conformal Strip-fed shaped cylindrical
Dielectric resonator: improved Design of a
wide band wireless Antenna “* lucia C.Y.Chu
Member ,IEEE ,Debatosh Guha ,Senior
Member, IEEE, and yahia M>MAntar
,Fellow,|IEEE.IEEE Antenna
andPropagation Letters, Vol.8,2009

D.M. Pozar and D. H. Schaubert, Microstrip
Antennas: The Analysis and Design of
Microstrip Antennas.

Gupta, K. C., and Benalla, A. (Eds.) 1988.
Microstrip Antenna Design , Artech House,
Canton,

J.R. James and P. S. Hall, “Handbook of
Microstrip  Antennas”. London:  Peter
Peregrinus (IEE), 1988

CST microwave studio suit 2011 release
version 2011Portions of this software are
owned by Spatial Corp.© 1986

HFSS - Ansoft Corporation:  ‘High
Frequency Simulation Software (HFSS)
Version 10.0° (Ansoft Corporation, USAMA )

[10]R. K. Mongia and lttipiboon ,”Theoretical

and  experimental investigations  on
rectangular dielectric resonator antenna
"IEEE Trans Antenna Propag. Vol.45,no.
9,pp.1348-1356,sep. 1997.

ISSN: 2277-9655
Impact Factor: 1.852

http: // www.ijesrt.com(C)International Journal of Engineering Sciences & Research Technology

[7069-7072]



