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Abstract - In this paper a compact UWB microstrip antenna is
proposed. Simulation studies o f the proposed structure are
studied and analysed using Computer Simulation Technology
(CST) microwave studio. The radiating patch is placed on a
FR-4 dielectric substrate (er = 4.3, tand = 0.025) with
conducting ground. The Co-axial feeding technique is used. In
the operating frequency range of 5.2 to 5.4 GHz -10 dB return
loss is achieved for WLAN applications. Effective return loss
of -40 dB is achieved at 5.25 GHz for application of earth
satellite services. The fabricated antenna results very nearby
to results of simulation.
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. INTRODUCTION

In [1] 2002, Federal Communication Commission
announced that the 3.1 to 10.6 GHz range for ultra
wide band applications. This led to lot of research in UWB.
The antennas are having sound importance in wireless
communication transmitters and receivers. As UWB is
higher frequency spectrum, the microstrip patch antennas
are very much suitable due to their lesser dimensions (i.e.
A=c/f), because size of the antennas are proportional to
wavelength.

In microstrip structure, the narrow conducting patch
produces inductance, and the entire structure gives amount
of capacitance. As impedance due to these parameters

varies with frequency [Z.=joL and Zc:ﬁ], a single

microstrip line will produce different impedance for
different frequency levels.

By creating discontinuities in conducting patch, the
microstrip line will be made to radiate the EM energy. In
antenna point of view, if microstrip line produces low
impedance, we get high return loss (in negative scale), if it
produces high impedance, we get low return loss. For
propagation, antenna should deliver high return loss and for
elimination low return loss to be delivered.

The radiating gain of the microstrip antenna depends
on the dimension and discontinuities on the patch and the
type of the dielectric substrate used.

Monopole antennas [2] were developed for UWB
range with different notch functions. There are six
monopole antennas performances were compared and
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studied in [3]. The characteristics of UWB antennas were
analyzed in [4]. In [5], [6] &[7] different UWB microstrip
antennas were developed with different notch functions.
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Fig. 1. Proposed Microstrip Patch Antenna

I THE DESIGN OF RECTANGULAR
MICROSTRIP PATCH ANTENNA
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Fig. 3. Photograph of fabricated antenna (Top and Bottom sides).

The design of rectangular microstrip patch
antenna is based on L and W of the patch and height of the
dielectric substrate. For fabrication convenience the height
of the substrate (FR4-lossy) is fixed to 1.6 mm.

The microstrip patch antenna, is to operate in the
frequency of 5.25 GHz effectively, the f, is chosen as it. So
the width of the patch is selected from equation (1).

W=C/2f.,/(er +1}/2 D

As the inclusion, the dielectric property of the air
present in substrate, the eeff iS calculated.

er+1 =r-1 1
Eeff = + 2
M 2 AJ1+12R/w @)

For radiation purpose, the length of the
rectangular patch will be adjusted to AL,

(zeff+ 3]{(%)+ 0.264)
(zeff-0.2 53]{(‘5% 0.213)

AL=0.412h ©)

Lt = C/2f/zeft @)
Then, the finalized length of the rectangular patch
L=Legr -2AAL (5)
The width and length of the ground will be,
W, = W+6h (6)
Lg=L+6h )

By making these calculations, the dimensions of
the rectangular microstrip antenna are finalized as in table-
1 after the trial and error methods in simulation. (Ref.
Fig.2)
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TABLE-1. Designed Microstrip Antenna Parameters

Parameters Dimensions in mm
Wy 26.33
Lg 22.148
W 16.73
L 12.548
H 1.6
X¢ 3.2257
Y 8.365

1. FEEDING TECHNIQUE

Although the numbers of feeding techniques are
available for microstrip patch antenna, the coaxial feed is
selected to achieve the good impedance matching to 5042.
The feeding points are selected from the following
equations:

X = LI2Veert (8)

Y= W/2 )
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Fig 4a. Simulation Result for Return Loss

Fig. 4b.Tested Result for Return Loss
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Vokage Standng Wave Ratio (VSWR)
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Fig 5a.Simulation Result for VSWR

Fig. 5b. Tested Result for VSWR

V. SIMULATION AND RESULTS

In order to investigate the performance of the
microstrip antenna for frequency of 5.2 to 5.4 GHz range is
used to simulate and measure for performance in detail.
The dimension of the antenna is given in Table-1 and the
simulated and fabricated antenna’s are shown in fig. 2 and
fig. 3. Using the network analyser, the measured returned
loss of the proposed antenna is obtained. It was shown -10
dB return loss in simulated and tested results from 5.2 to
5.4 GHz and achieved the peak value at 5.25 GHz. Where
VSWR < 2 is achieved throughout the band of 5.2 to 5.4
GHz.
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V. CONCLUSION

In this paper, we designed a low-cost UWB microstrip
patch antenna is fabricated on FR4 (lossy) substrate (Fig.3)
and measured with vector network analyser. The measured
results (Fig.4b and Fig.5b) have good agreement with
simulation. Thus, this antenna can be very much used in
UWB WLAN applications.
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