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ABSTRACT

In this paper, E-shaped microstrip patch antennsh vglot is proposed for ISM BAND application.
The proposed antenna project is about microstriprara with meandered ground plane. The design aaaptemporary
techniques; coaxial probe feeding, E-shape patalttste and slotted patch. The composite effecintbducing the
proposed patch, offer a low profile, broadband, Ewd cross-polarization level. The results for tie¢urn loss, VSWR,
gain and co-and cross-polarization patterns aresepted. The antenna operating the band of 2.405H48
shows an comparative impedance bandwidth and itstghle for various shape arrangement. The eptiogct is design

and simulated in an soft HFSS software.
KEYWORDS: E-Shape MSA with Slot, Co-Axial Feed, Return LO8SWR, an Soft HFSS V.11
INTRODUCTION

There is always been an ever growing demand to Isavaller, low cost, and compact wireless systems.
In order to reduce the overall size of the wirekgstems, there is always been a need to have anthtompact antennas.
A small size antenna was highly desirable becauseize of communication devices was decreasedaifitemna should
be designed in planar form to match the rapid dgraknt in wireless communication applications. Barbandwidth is a
serious limitation of these microstrip patch antesThe other drawbacks of basic microstrip strestinclude low power
handling capability, loss, half plane radiation dmditation on the maximum gain. Different technéguare used to
overcome this narrow bandwidth limitation. Thesehtgéques include increasing the thickness of tieéediric substrate,
decreasing dielectric constant and using pargsdtiches[1]. However, research is still continuindaty to overcome some
of these disadvantages. This paper, introducesalysas and designing of E-shape microstrip pattkrama with slots for

wireless communication applications. The E-shapmiofostrip patch antenna with slots as shown gufé 1.

I
Figure 1: E-Shaped Microstrip Patch Antenna with Sots
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ANTENNA DESIGN & STRUCTURE

In this paper, the E-shape microstrip patch antemith slots has been designed with over all dinamsi
W(mm) x L(mm). The designing of E-shaped microsp@ich antenna with slots, the resorfamquency fr = 2.4GHz and
the dielectric substrate glass epoxy is used foridation. The dielectric constant of the substiate = 4.2 and thickness

of the substrate h = 1.59mm to design the E-shapiedostrip patch antenna with slots. The width dmagth of the
microstrip antenna are determine as follows
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Where the dimensions of the patch along its lehgthe been extended on each end by a distabhcwhich is a

function of the effective dielectric constameff and the width to-height ratio (W/h), and thermalized extension of the
length, is
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The actual length of the patch (L) can be deterrame
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Into the rectangular microstrip antenna, it becoare&-shaped patch. The E-shaped microstrip patienaa is
simpler in construction. The geometry of E-shaperastrip antenna with slots as shown in figure 2.
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Figure 2: Geometry of E-Shape Microstrip Antenna wih Slots
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The dimensions of the E-shape microstrip patchrematevith slots at operating frequency 2.40GHz asvshin
Tablel.

Table 1: Dimensions of Antenna

Frequency fr | 2.40GHz
Length (L) 27.5mm
Width(W) 37mm
Height (h) 1.59mm

W1 7.5mm
W2 6mm
LO 9mm
T1 2mm
T2 8mm
Dielectric r) 4.2

EXPERIMENTAL RESULTS

This paper will present the design of the Micrgstaintenna, its development and performance baseitheon
measured results. Finite element method(FEM) soéwddigh Frequency Structure Simulator” HFSS 1114]]
Ensemble was found to give more accurate resultth&input S-parameters. Unfortunately, it doescadculate radiation
patterns accurately near the horizontal plane. Bus reason, HFSS was used for far field calcutetio

The E-shaped Microstrip antenna with slots withberéeed using An soft HFSS as shown in figure 3.

Figure 3: Fabricated E-Shaped Microstrip Antenna wth Slots

Firstly, the Return Loss (-16.59dB), Bandwidth (89%) and VSWR (1.34) at Operating Frequency 2.40
GHz for the E-shaped Microstrip Antenna with Slatgsng HESS Software Determine as shown in Figueg &(4(b).
on the other Hand, Measured Return Loss (-19.598Bhdwidth (100MHz) and VSWR (1.22) at Operatingdtrency
2.40GHz Network Analyzer Determine as shown in Fégh(a) & 5(b) also Figure 6(a) & 6(b) Simulatedn8easured
result of return loss & VSWR.
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Figure 4(a): S11 (Return Loss)
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Figure 4(b): VSWR

Figure 5(a): S11 (Return Loss)

Figure 5(b): VSWR
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Figure 6(a): Simulated & Measured Result of Returrioss
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Figure 6(b): Simulated & Measured Result of VSWR

A probe, which may be an extension of the innerdooior of a coaxial feed line, feeds the patch.
The parameters that characterize the antenna arpaich length and width, the height of the patbh, length of the
middle wing, the widths of the wings and the looatiof the coaxial probe. The centre wing resonatea higher

frequency.
CONCLUSIONS

This paper presents the designing and analysiseoEtshaped antenna with slots using HFSS softaratd-inite
element method (FEM) respectively. In this papke, simulated & measured values of the return logs\&SWR are
shown While making antenna compact there shouldedatffect on antenna parameter. In this desigoamgept of simple
patch antenna is discribed and then different tieetas for size reduction of antenna is discusghiBiantenna the slots are
introduce in patch which affect the flow of curreblue to this current on raidating patch changeemFthe results,
we can say that the E-shaped microstrip antenrasidt gives the better results for return lospedance bandwidth and

VSWR at operating frequency 2.40GHz. The effectasfous with slots parameters of E-shaped patabraat are studied.
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APPENDICES
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Figure 7(a): Effect of Slot on Return Loss When Pdon of X Constant & Y Varies
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Figure 7(a): Effect of Slot on VSWR When Position bX Constant & Y Varies
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Figure 8(a): Effect of Slot on Return Loss When Pdon of Y Constant & X Varies
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Figure 8(b): Effect of Slot on VSWR When Position bY Constant & X Varies
Effect of Slot Dimensions on E-Patch
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Table 2: Effect of Slot Dimensions on E-Patch

F=2.40GHz

- Slotl -10 | -10 S11=-16.59dB
Slot 2 1 | -10 VSWR=1.34

° Gain=1.34dB
Lhk‘ BW=80MHz
F=2.38GHz

S11=-21.12dB

oy RS VSWR=1.19
Gain=1.33dB

BW=60MHz

F=2.35GHz

S11=-27.67dB

’ sS||8ttlz __110 12 VSWR=1.09
Gain=1.34dB

BW=55MHz

F=2.34GHz

S11=-17.67dB

‘ SSIIOttl2 el I VSWR=1.32
° Gain=1.26dB
BW=50MHz

F=2.405GHz

Slotl S11=-18.20dB

sot2 | o° | o VSWR=1.28

(2mm) Gain=1.3dB
BW=70MH

F=2.425GHz

Slotl S11=-15.09dB

sot2 | "¢t 1o VSWR=1.42

(3mm) Gain=1.10dB
BW=60MHz

F=2.425GHz

Slotl S11=-15.09dB

sot2 | 3% | o VSWR=1.42

(4mm) Gain=1.10dB
BW=70MHz







