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ABSTRACT

A single line feed stacked microstrip antenna with help of Photonic Band“Gap (PBG)"Slot,Structure antenna for
dual-band application is presented. The proposed antenna withtwo properly square patches‘is stacked. By creating
a regular square slot on the ground plane, the top patch can perform as a driven element is design on 2.44 GHz and
lower patch is also design on 2.44 GHz. The performanee, of proposed antenna dual band frequency (1.2 GHz and
2.44 GHz). The first frequency exists in GPS frequency hand\and second.is 4G band 2400-2600 MHz Also gating
radiation and antenna efficiency are very high compared to hormal antenna.

Keywords: Dual-Band, Microstrip Patch Antenna; Stacked, PBGiStructure; PBG Stacked, Radiation

Efficiency.

I INTRODUCTION

With technical develgpment in integrated cireuits, thesphysical volume of modern communication equipment’s has
already been dimirished consumedly, so akind of new antenna with very small in physical volume and very light in
weight is needed to mateh with it. MiCrostrip antenna is one of these kinds of antenna with low section, panel
structuredf typical modelwhich developsiwith the request of modern communication development [1]. Due to the
integration of,many mobile communication, and radar communication there is a need for multi frequency antennas
with high bandwidths (BW) [6-13]. Simple microstrip antennas would be unable to fulfill these requirements
because of their“narrew BW < Several techniques used for improving the performance of the antenna [2-3]. The
radiation characteristics can.bé further improved by using a photonic band gap (PBG) structure on one side of the
substrate and the definition of PBG Structure with their applications are also explain [4-5]. In this paper, a stacked

square MSA with slotted PBG ground for 4G System is proposed.

11 ANTENNA DESIGN

The antenna model used for 4G Systems consists of two square patch antennas stacked on separation 4 and 5(Fig.1).
4 and 5 are the thickness of the patches arel.6 mm and having dielectric constant same for simple designing

4.2(glass epoxy) and loss tangent 0.02. The designing frequency 2.44 GHz of both patches. The width W and the
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length L of upper patch (Fig.1 as 2) is 29.6 mm x 29.6 mm obtained by some equations [2-3] and coded by [14]. The
Lower patch (Fig.1 as 1) dimension is 46.78 mm x 29.6 mm due to adjusted similar of upper patch. The top view of
the modified structure of the antenna is shown in Fig. 2. On the bottom side of the lower patch a 58.28 mm x58.28
mm square metallic ground plane has been constructed. Slots of 10 mm x10 mm square holes spaced 1.38 mm apart
forming a 5x5 matrix have been made on this ground plane. The excitation for the antenna is given by a line feed at
on the upper patch which dimension on 50 Q is 17.18 mm x 3.16 mm (Fig.1 as 3). The three dimensional view of

the structure is shown in the Fig.1.The main advantage of using PBG structure is elimination of surface wave

currents which are responsible for low antenna efficiency and degraded pattern.

1

Figure: 2 Top and bottom view of Stacked PBG
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111 RESULTS AND DISCUSSIONS

Simulate the proposed antenna on IE3D simulator based on the method of moment [15]. The newly proposed PBG
structure is compatible with microstrip circuits and can be easily implemented for practical uses because it’s low

physical weight. The various parameters of proposed antenna have been tabulated in Table I.

Table | Parameters of Proposed Antenna

Upper patch width w 29.6 mm
Upper patch length L 29.6 mm A
Lower patch length La 39.08 mm
Inset depth D 7.6 mm
Inset width S 4mm
Feed line length F 9.48 mm
Strip width T m
Gap of depth and strip 0.42 mm
Ground plane length Ly

Ground plane width Wy 58.28 mm
Separation of PBG ATS 1.38 mm
PBG length Ls 10 mm

PBG width s 10 mm Y
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Figure: 3 Re ion coefficient of Stacked PBG Figure: 4. VSWR plot of Stacked PBG
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Figure: 6. Efficiency Vs Frequency plot

Figure: 74Current distribution at1.20°'GHz
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Figure: 9. Radiation Pattern of Stacked PBG at 1.12 GHz Figure: 10. Radiation Pattern of Stacked PBG at 2.44 GHz
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Figure: 8. Current distribution at 2.44 GHz

f=2.44{GHz), E-total, phi=0 (deg)
f=2.44({GHz), E-total, phi=90 (deg)

=2.44{GHz), E theta, phi=0 (deg), PG=2.45112 dB, AG=2.02642 dB
f=2.44{GHz), E-theta, phi=90 (deg), PG=-4.92782 dB, AG=-8.41886 dB

_d—/’/e-ﬁ“s"
oogl

Elevation Pattern Gain Display
(dBi)

8l|Page




International Journal Of Advance Research In Science And Engineering http://www.ijarse.com
IJARSE, Vol. No.2, Issue No. I, January, 2013 ISSN-2319-8354(E)

—sa—  f=2.44(GHz), E-total, phi=0 (deg)

—=s—  f=2.44(GHz), E-total, phi=90 (deg)

—s—  f=2.44(GHz), E-theta, phi=0 (deg), PG=5.92363 dB, AG=1.44309 dB
—=—  [=2.44{GHz), E-theta, phi=90 (deg), PG=-1.4583 dB, AG=-4.94935 dB

oogh

Elevation Pattern Directivity Display
(dBi)

Figure: 11. Radiation Pattern of Stacked PBG at 2.44 GHz Figure: 12. 3D _Radiation Pattern of Stacked PBG
As seen from simulation results, the frequency of operation for the proposed antenna are 1.2 GHz and 2.44 GHz as
Fig. 2(a). From Fig. 2(b) it is seen that the voltagesstanding wave ratio (VSWR) has increased but is still in the
acceptable range.

The radiation patterns for PBGSRMSA have"beensshown in Fig. 3(a) and (b), respectively. The radiation efficiency
of the PBG SRMSA is shown to be hundred percentalt is'also observed,that this structure has an improvement of
around 20% in its antenna efficiency. Further there™is 34% increase In gain and 3% increase in directivity as

compared to the SRMSA antenna preposed in [1].

IV CONCLUSION

It has been obsenfed that by introducingfthe PBG structure the gain and the antenna efficiency can be improved
considerably. The PBG structure suppresses the surface waves, which in turn increases the antenna efficiency. There
is slight ehange in gain and directivity because’gain is a product of the efficiency and the directivity of the antenna.
For the calculation of radiation‘efficiency fo losses are taken into account, whereas in the case of antenna efficiency

losses due to ‘mismatch, ohmic and'dielectric etc. are taken into account.
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