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Abstract: The antennas proposed in this paper are consisting of the tapered patch radiator, square slot and rectangular
radiator strip for good radiation performance at radiating frequencies in the UWB range. The proposed antenna has a
capability to operate in the quad band of frequencies (3.2GHz, 4.1GHz, 5.7GHz and 10.6GHz) in the ultra wide band range
is presented. The antenna has been top loaded with multiple rectangular radiator strips for radiating at quad band of
frequencies in the UWB range. A novelty of this designed antenna is able to propagate multichannel (quad band) in the
UWRB range. The proposed antenna designed with substrate of FR4 with a planar size of 30mm x 41 mm with a thickness of
1.6mm. The proposed antenna is a simplified model with a substrate er=4.3 and 0.1mm of conducting layer. The feed point
and Ground planes are separated by 0.35mm gap at both the sides. The feed line thickness is fixed to 2.5mm, to achieve
better impedance matching at the operating frequencies. The final goal is to get antennas for quad band applications in
wireless communication with a good return loss, VSWR, Gain and increased directivity in the UWB range. The reported
simulation results of this antenna are the evidence for the high directionality with respect to conventional printed
monopoles. It is examined that the printed monopole exhibits better return loss, gain, constant directivity and improved
radiation pattern at an operating frequencies.

Keywords: CPW, UWB, compact, FCC, DGS, Quad, Slotted

and triple band (3.32GHz, 4.69GHz and 9.70GHz) antennas
in UWB range. The proposed antenna in this paper finds
quad band (3.2GHz, 4.1GHz, 5.7GHz and 10.6GHz)
application in the UWB range.

I. INTRODUCTION

The Federal Communication Commission declared that
the frequency from 3.1GHz to 10.6GHz for ultra wide band
application in the year 2002. For small distance

communication CPW antennas find many advantages in II. OVER VIEW OF THE ANTENNA

remote sensing, low cost, less propagation power and
improved data rate. Also the UWB antennas are plays a vital
role in the sensor networks, imaging human parameters and
wireless communications. In medical applications the
miniaturized antennas are required for imaging cancer cells
in the human breast and tumours. Due to this the varieties of
CPW-fed antennas were proposed by the researchers. The
CPW-fed antennas are having bidirectional radiation
characteristics, as with micro-strip line excitation. The
antennas proposed in this paper are consisting of the tapered
patch radiator, rectangular slot and rectangular radiator strips
for good radiation performance at various resonance
frequencies in the UWB range. Arc shaped edge in the
ground plane provides defective ground structure (DGS) for
improved radiation performance. The Fig.1 (a)-(c) shows the
structure of single (3.36 GHz), dual (3.88GHz and 9.99GHz)
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An antenna with multiple resonances at the UWB range is
essential when it’s interacted with various applications. The
CPW antennas placed below are simplified model with a
substrate Er=4.3 and 0.1mm of conducting layer to represent
the multiband function.

A. Antenna Structures
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(a) Single band antenna (b) Dual band antenna
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(c) Single band antenna (d) Dual band antenna

Fig.1 Antenna Structures

III. THE ANTENNA DIMENSSIONS

The proposed quad band antenna shown in Fig.1(d) has
feed point and Ground planes are separated by 0.35mm gap
at both the sides. The feed line thickness is fixed to 2.5mm,
to achieve 50ohm characteristic impedance at the resonant
frequencies. The final goal is to get antennas for multiband
applications in wireless communication with a good return
loss, VSWR and increased directivity in the UWB range.
The following parameters of the antennas are in mm.
L1=41;L2=14.5;1.3=13;L4=8;L5=10.5;L.7=5;L.8=5;1.9=1.5;
L10=3;L11=15;W1=30;W2=8.4;W3=10;W4=2.5;W5=8.75;

IV.SIMULATIONS RESULTS

The return a loss of the proposed antenna shown in Fig.3
is compared with return loss of the single, dual and triple
band antennas designed in UWB range. The return loss of
the proposed antenna at UWB range with good VSWR is
achieved. Simulated results of proposed quad band antenna
shown below. It has good directivity and gain at these
frequencies. It is observed that by etching the bottom edges
of the rectangular patch, introducing slot at patch and top
loading rectangular strip are acceptable transition from one
resonant frequency to another has received. The impedance
matching for wide range of frequencies is also good.
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Fig.2 Return Loss of Single, Dual and Triple band Antenna
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Fig.3 Return Loss of quad band Antenna

Valtage Standing Wave Ratio (VSWR)

Fig.4 VSWR of quad band Antenna

A. Radiation Patterns
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Fig.6 Dual Band
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(a) At 3.32GHz (b) At 4.68GHz (c) At 9.70GHz
Fig.7 Triple Band
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The gain and directivity of the proposed quad band
antenna are finds good in the measured simulated result
shown in Fig. These frequencies are finds many applications
in the wireless medical equipments like medical telemetry
and wireless image scanning of human tissue. The simulated
results are in good agreement.

The radiation patterns (E- and H-Plane ) are plotted at this
quad band of frequencies are shown in Fig.7 respectively.
It’s observed that the radiation patterns are broadside and bi-
directional in the E-plane and nearly Omni-directional in the
H-plane. The measured peak antenna gain at those
frequencies is also in acceptable levels. The antenna
parameters have to be adjusted to obtain a required radiation
pattern.
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Fig.8 Gain vs Frequency of Single, Dual and Triple band Antennas
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Fig.9 Gain vs Frequency of quad band Antenna
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(d) At 10.7GHz
Fig.10 E-Plane and H-Plane patterns of quad band antenna

V. CONCLUSION

The properties of the compact, low-cost antennas for
wireless communication at frequencies in the UWB range
are analyzed, with added rectangular radiators at top in
existing structure. The modified tapered rectangular patch
with rectangular slot fed with 50QQ CPW line. The arc
shaped edge at top corner of the ground plane gives partial
defected ground structure. The reported simulation results of
the proposed quad band antenna are the evidence for the
high directionality with respect to conventional printed
monopoles. It is examined that the printed monopole
exhibits better return loss, constant directivity and improved
radiation pattern at an operating frequencies. The VSWR,
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Return loss, Gain and directivity at (i) 3.2GHz is 1.10,
-26.99dB, 3.07dB and 2.25dBi (ii) 4.1GHz is 1.45,
-14.76dB, 2.17dB and 2.24dBi (iii) 5.7GHz is 1.38,
-16.21dB, 3.61dB and 4.02 (iv) 10.6GHz is 1.02, -42.76dB,
5.72dB and 5.86dBi respectively.
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