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Abstract-A Novel Rectangular Microstrip antenna with
Electromagnetic Band Gap (EBG) cells for performance
enhancement. By loading the uniplanar EBG cells on the ground
maximum gain is 4. 71dBi. The antenna operates for (4GHz-
12GH 7). The virtual sive reduction of 28% is ohiained compared
to RMSA, The proposed antenna designs are simulated by using
LE3D simulation software. This antenna may find applications
in WLAN, WiMax and other wireless communication
applications.

Keywords -rectangular Microstrip antennag, uniplanar EBG cells,
Bandwidrh,

I.  INTRODUCTION

Today, the reliability of digital circwit system is attend to
more and more challenged with that, the ceaseless increase of
the frequency of system clock, the enlarge size of the digital
ICs, the sharp increase of the organ density on the Prmted
Circuit Board (PCE)|1]. Immense growth and advancement
in wireless communication technology increases the demand
for highly efficient compact devices. 1t is a challenge to be
compatible with a wide range of small- scale applications
while maintaining good performance, In the RF and
microwave research arena, microstrip patch antennas are a
smart solution for compact and cost cffective wircless

volume, low profile, low fabrication cost, robusiness, case of
mounting on the host surface and integration with printed
circuits led their use in a wide range of applications, However,
compared to non-printed antennas, these types of antennas
suffer from a number of drawbacks. such as narrow
bandwidth, low gain, and poor radiation performance due to
excitation of surface waves, stc. Considering these factors
and the advantages of microstrip patch antennas, the
incorporation of electromagnetic Band Gap (ER() structures
is an atrractive research idea in the antenna community. The
term "EB(Y' is modeled after PhotonicBband Gap (PBG)

plame the antenna is resonating af four frequency points. The
overall bandwidth of the RMSA-UCEBG is 41.72% and the

structures m optics because of then analogous properties of
wave propagation and restriction at certain frequency ranges,
which is known as a Band Gap [2].A periodic lattice of
metallic or diclectric unit cells causes an eleciromagnetic
band-gap (EBG). In recent years, there has been significant
interest in mvestigating EBG stuctures, and varieties of EBG
structures  have  been  proposed  for  application  in
clectromagnetics and antennas community, As typical uses, it
has been integrated with antennas to enhance the gain and to
reduce the backward radiation by suppressing surtace wave,
thus improving efficiency |[3] Photonic Band Gap (PBG)
structures are periodic structures in which optical waves are
forbidden in certain frequency bands. PBG stuctures can be
ong-, Iwo- or three-dimensional periodic structures Due to the
analogy  between  electromagnetic wave propagation  in
muladimensional periodic  structures and  electron wave
propagation in crystals, PRG structures find applications in
both the optics and microwave regime, Although one- and
two-dimensional  periodic  structures have  long  been
mwestigated in the microwave community, new concepts and
idcas recently developed im the oprics regime have sparked
new mterest in the microwave area [4]. On the other hand. the
EBG structures also reflect back a part of the energy that
circulate along the substrate of the antenna, thus acting as
reflecting walls across the antenna and thereby the cavity
clfect. With clite rows of EBG structures, minus energy is
reflected back and the pavasitic effect becomes prevailing,
This contributes to the sigmificant enhancement in the
bamdwidths, As the number of rows 15 increased, more of the
energy circulate along the substrate is reflected back and the
cavity effect becomes prevailing, This in turn enhances the
O-factor of the cavity made by the EBG  structures
surrgunding the antenna and come down the bandwidths of
the antenna [5-6].
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IL Description of Antenna Geomelry

The proposed antenna repocted in this study is designed using
low cost glass epoxy malterial of thickness h=1.6mm and
permittivity er=4.4. Fig. 1 shows the geometry of RMSA, o .
The conventional antenna RMSA is designed for 6GHz with He 3 Sinale enlarged uniplanar
dimensions W=15.24mm and L=11.33mm respectively by a e
5002 centre  feed  microstrip  line  feed  having Parameter
(Li50, Wi50) = (6.18mm, 3.06mm) wough a guarter wave
translormer oF dimension (Lt, W) = (4.92mm. 0.50mm). The A g
ground plane of the pateh is Le=40mm &Wg=40mm.

Further the study has been carried out by loading uniplanar B ?
EBG cells on the ground plane of the RMSA, for bandwidth
enhancement by maintaing all the parameter of the radiating
patch constant, The geometry of the proposed antenna N 3
RMSA-UCEBG is as shown in Fig. 2. There are 4x4 EBG
cells with dimension of 9mmX9mm, the other parameters t 1
s=3mm and =1mm.The characteristics of these antennas are
studied & compared with RMSA. The single enlarged unit of
uniplanar EBG is as shown in Fig.3. The mahlel shows the
various parameters of the uniplanar EBG cells of RMSA-
UCEBG.

RMSA-ERG
in )

Tablde |- Varims dimansions of unipdanar ERG cells

W

1T, Results and Discussions

The conventional microstrip antenna RMSA s showing a
bandwidth of 2.88% (176MHz). The reason for this very
narrow bandwidth i3 given in the introduction part with
respect to the presence of surface waves in the patch subsirate.
The variation of return loss versus frequency of RMSA is as
shaowm in Fig.4,

Fig 4 Variation of return loss versus frequeney of RMSA

The EMBSA ground plane was replaced by uniplanar EBG
Fiz.1 Geometry of the RMSA
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Fig.2 Geometry of RMSAUC-ERG

cells m RMSA-UCEBG. The enhancement in bandwiadth 15
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altributed by loading a uniplanar EBG cells on the ground

The highest gain o the RMSA-UCEBG is 4.71dBi is as shown

plane which is acting as inductance and capacitance. The
return loss characteristic of RMSA-UCEBG is as shown in
Fig.5 uniplanar cell gives enhanced bandwidth of  41.72%.
The antenna gives the virtual size reduction of 28%. The
results of the proposed antennas are as shown in the table3.

m Figé, The radiation pattern of RMSA-UCEBG 15 as shown in the Fig.7.

Table 2: Results of RMEA and RMEA-UCEBG

—— f=4,2{GHz), E-total, phi=0 {deg)
—o— f=4.2(GHz), E total, phi=280 (deg)
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I COMNCLUSION

I this paper, an attempt 15 made to smdy the rectangular
microstrip antenna with umiplanar EBG cells on the ground
plane of the RMSA, From the results it is found that in
RMSA-UCEBG there is an enhancement in bandwidth by

Fig. 5> Fariation of veturn loss versus frequency af  RMSA-UCERG

Total Field Gain vs. Frequency 41.72%. In the proposed antenna the virtual size reduction is

289%, The proposed antenna is light weight, use low cost

=+ MaxTotal Fiekd Gain a substrate material and is simple for construction. With these
2 features, the antenna may find applications in wireless

cormmunication.
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