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Abstract-

A new high gain, wideband H-shape slot loaded micstrip patch antenna is presented in this paper. Thantenna is
printed on a dielectric substrate, backed by a metaboard, and directly fed from a 50Q coaxial cable. Using IE3D
software package of Zeland, according to the setzs, the antenna is simulated. The composite effesf integrating these
techniques and by introducing the novel slotted pah offers a low profile, wide bandwidth, high gainand compact
antenna element. The computer simulation results shw that the antenna can realize wide band character With adjusted
parameters, it exhibits a broad impedance bandwidti{VSWR < 2) of about 19% at a frequency of 2.42 GHz.
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I. INTRODUCTION

The rapid development of wireless communicationtesys has increased the demand for compact
microstrip antennas with high gain and widebandratireg frequencies. Microstrip patch antenna hasathges
such as low profile, conformal, light weight, siraplealization process and low manufacturing costwéier, the
general microstrip patch antennas have some distaty@s such as narrow bandwidth etc. Enhancemettteof
performance to cover the demanding bandwidth iessary [1]. There are numerous and well- known oustho
increase the bandwidth of antennas, including mmeeof the substrate thickness, the use of a l@hkediric
substrate, the use of various impedance matchiddesing techniques, and the use of multiple raswa [2-7].

In this paper a printed wide-band antenna fed lopaxial probe is presented. The antenna is sintilate
using IE3D, 12.32 version of Zealand. The resuftsws the impedance bandwidth has achieved a goodhmat
Besides to make sure that the antenna designéidsipaper can be applied into practice, a slot-cghHpe is cut to
generate lower frequency.

II. ANTENNA DESIGN

The dielectric constant of the substrate is closelgted to the size and the bandwidth of the msicip
antenna. Low dielectric constant of the substrabelyces larger bandwidth, while the high dieleateastant of the
substrate results in smaller size of antenna. deti@f relationship exists between antenna sizebamdiwidth [9].
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(c)Dimensions of the antenna.

Figure.1. Geometry and dimensions of the proposéshaa.

The resonant frequency of microstrip antenna amdsike of the radiation patch can be similar to the
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Where f is the resonant frequency of the antenistte free space velocity of the light, L is Hetual length of the
current,s, is the effective dielectric constant of the sultstandAl is the length of equivalent radiation gap.

The geometries of the H-shaped slot antenna aersiin figure 1. The antenna is built on a glasexgp
substrate with dielectric constant 4.2 and heigbf 4.6 mm. A substrate of low dielectric constantelected to
obtain a compact radiating structure that meetsdéreanding bandwidth specification. The geometryhef top
view and side view of the proposed antenna is shiowfigure 1 (a) and (b) respectively. The dimensiof the
slotted patch are shown in figure (c).

Reducing the size of the antenna is one of thef&etprs to miniaturize the wireless communicati@vides.
However, reducing the antenna size will usuallyumdits impedance bandwidth as well. Thereforeghésgy a
small antenna with a wide impedance bandwidth wrsekisfies future generation wireless applicatisnai
challenging work, especially having stable radmtaatterns across the operating frequency band 211 this
paper coaxial probe feeding, slot on the patchigeothe wide bandwidth and gain enhancement.
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Figure.2. Simulated return loss of the proposedrard.
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Figure.3. Radiation pattern of the proposed antef@)&levation and (b) Azimuth.

The performance of this antenna was simulated atidhized by “IE3D” 12.32 version of Zeland. This
was used to calculate the return loss, impedancdwidth and radiation pattern. The simulated -10réf8irn loss
of the proposed antenna is shown in the figureh& Jimulated result shows that the resonant fregukercates at
about 2.42 GHz covering from 2.2 GHz to 2.65 GHze Simulated impedance bandwidth of 19% is achietetiO
dB return loss. The simulated radiation patternthefelevation and azimuth of the proposed antemeahown in
figure 3. It can be observed that the proposednaaténave the same radiation patterns over theeeinéigquency
band.

V. CONCLUSION

A novel compact, slot loaded microstrip antenna éahancing gain and bandwidth has been designed,
simulated and analyzed theoretically. Simulatiosults of a wideband microstrip patch antenna coge#i.2 GHz
to 2.65 GHz frequency have been present. Good matparformance and impedance matching can be eddhy
adjusting the probe position and the dimensionghefpatch. The proposed microstrip patch antenh&éees a
fractional bandwidth of 19% at -10 dB return ld$san be concluded from the results that the deigantenna has
satisfactory performance and hence can be useéddoor wireless applications.
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