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Abstract: In this paper a dual-band antenna is designed. Our main objective is to design dual-band antenna so that a
single antenna can be used for WLAN and UWB applications simultaneously. The antenna design is consist of a U-
shaped patch and a rectangular monopole. The proposed antenna is fed by 50Q microstrip line and designed on a FR4
substrate of size 42mmx24mmx1.6mm. This antenna is radiating at 2.45 GHz (WLAN) and 4.3GHz and 7GHz (UWB
application). Design results of Return loss S;1, VSWR, gain and directivity is shown in this paper. Design results are

obtained by a CST Microwave studio.
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I. INTRODUCTION

In the modern communication industry, antennas are the
most important component to create a communication
link. There are various types of the antenna, among them
patch antennas are well suited for aircraft, satellites and
mobile applications. This antennas have many advantages
like the low volume, light weight, low cost etc[1].
Nowadays, multiband antenna is very popular because a
single antenna can be used for many applications[2-4].

UWB antennas and the multiband antennas serve to
overcome the bandwidth limitations of the simple patch
antenna design. Large bandwidth of UWB antennas can be
used to support high data rate indoor applications. While
multiband antennas serve indoor or outdoor wireless
applications whose specified spectrums are entirely
separated[4]. UWB antenna can be designed with
additional bands to support WLAN, GPS, GSM. Thus,
multiband antennas can be designed to support two, three
and sometimes four applications simultaneously
[71[8][10]. In this paper, we proposed a dual band antenna
design which is used for UWB and WLAN.

1. DESIGN OF A TRI-BAND ANTENNA

In this section, we will introduce the design of our
antenna. The front and back view of the proposed antenna
are shown in Fig.1 and Fig.2. There are two patches, a U-
shaped patch and a rectangular patch. This antenna is fed
by 50Q microstrip line. Substrate is of FR4 material with
relative permittivity &,=4.3 and thickness t=1.6mm.
Dimensions of the substrate is 42mmx24mm. The antenna
structure is a variation of circular monopole antenna. The
radius (R) of the circular monopole is obtained using the
following equation:
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Where g is the gap between the radiating patch and ground
plane. f_ is the lowest resonant frequency. The optimum
impedance bandwidth is obtain with g=1mm.

The rectangular monopole resonates over the WLAN
frequency band and the U-shaped monopole resonates
over UWB. The length of the rectangular monopole is a
quarter wave long at the central WLAN frequency:

L=— (03

So, the dimension of the rectangular monopole is
optimized to resonate at 2.45 GHz. While the dimensions
of U-shaped monopole is optimized to resonate over the
3.1-10.6GHz frequency range.

There is symmetrical slots on both the side of the ground
plane (shown in Fig.2) to improve the impedance
bandwidth.
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Fig. 1. Front view of dual-band antenna
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Fig. 2. Back view of dual-band antenna

TABLE I shows all the dimensions of the designed dual-
band antenna. The actual CST model is shown in the
Fig.3.

TABLE | DIMENSIONS OF DUAL-BAND ANTENNA
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1. SIMULATION RESULTS

CST Microwave Studio is used for design and simulation.
Fig.4 shows the return loss vs. frequency plot of the dual-
band antenna. The structure is optimized such that return
loss S;; <-10dB over the UWB frequency range. TABLE
Il shows values of return loss for different resonant
frequencies.
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Fig. 4 Return loss of dual-band antenna

Parameters Dimension TABLE 111 RETURNLOSS VALUES
Height of substrate 1.6mm
Length of substrate 22mm BAND | FREQUENCY | RETURN Loss (DB)
Width of substrate 24mm FIRST 2.45GHz -17
Outer radius 10.2mm SECOND 4.3GHz -45
Inner radius 4mm THIRD 7GHz -30
((::entral am Ier)gth 22mm Fig.5 shows the Voltage Standing Wave Ratio (VSWR)
entral arm width 1.5mm .
: - vs. frequency plot of dual-band antenna. The desired value
Left and right arm width 6.2mm of 2 VSWR is <2
Left and right arm length 3.1mm -
Gap between patch 1mm TS
and ground plane iﬁ T 3 : 3 .
Ground plane dimensions are also optimized to achieve i: JH\ : | |
the desired dual-band operation as it affects the resonant A f |
frequencies and operating frequencies of both bands. =© l[ k.L : : :
There are symmetrical step slots of size Immx3.5mm (as ! A ! !
shown in Fig.2) on both sides of the ground plane, which .1 [ 1
improve UWB impedance bandwidth. ! \\ / - : :
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Fig. 5 VSWR of dual-band antenna

TABLE 111 shows values of VSWR for different resonant
frequencies.

TABLE I1111 VSWR VALUE

ror o ol N G

BAND | FREQUENCY | VSWR

FIRST 2.45GHz 1.31
SECOND 4.3GHz 1.01

THIRD 7GHz 1.06
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Fig.6 shows the Gain plot of the designed dual-band
antenna. And TABLE IV shows values of Gain for
different resonant frequencies.
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Fig. 6 Gain of dual-band antenna

TABLE IV GAIN VALUE

BAND | FREQUENCY | GAIN

FIRST 2.45GHz 2.3
SECOND 4.3GHz 2.6

THIRD 7GHz 34

Fig. 7 shows the directivity plot for the designed dual-

band antenna.
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Fig. 7 Directivity of dual-band antenna

IV.CONCLUSION

Here dual-band antenna is designed for WLAN (2.45GHz)
and UWB (4.3GHz and 7GHz) applications. The U shaped
monopole is radiated over UWB frequency and the

rectangular monopole radiated over WLAN application.
This antenna provides more than 90% antenna efficiency.

The simulated results obtained from CST Microwave
studio. Further design can be modified to have multiband

for other applications.
REFERENCES

[1]
[2]

C. A. Balani, “Antenna Theory”, Wiley.

Jayanta Mukherjee, “A  Compact

Copyright to IJARCCE

Sanjeev Kumar Mishra, Rajiv Kumar Gupta, Avinash Vaidya and
Dual-Band Fork-Shaped
Monopole Antenna for Bluetooth and UWB Applications”, IEEE

IJARCCE

International Journal of Advanced Research in Computer and Communication Engineering

31

[4]

[5]

[6]

[71

(8]

[9]

[10]

DOI 10.17148/IJARCCE.2016.55123

ISSN (Online) 2278-1021
ISSN (Print) 2319 5940

ANTENNAS AND WIRELESS PROPAGATION LETTERS,
VOL. 10, 2011.

Ali Foudazi, Hamid Reza Hassani, and Sajad Mohammad ali
nezhad, “Small UWB Planar Monopole Antenna With Added
GPS/GSM/WLANBands”, IEEE ~ TRANSACTIONS ON
ANTENNAS AND PROPAGATION, VOL. 60, NO. 6, JUNE
2012.

Falih M. Alnahwi, Khalid M. Abdulhasan, Naz E. Islam, “An Ultra
Wideband to Dual Band Switchable Antenna Design for Wireless
Communication Applications”, IEEE Antennas and Wireless
Propagation Letters 2015.

Mohamed Lashab, Chemss-Eddine, Fatiha Benabdelaziz, “Dual
band CPW-Fed Antenna Based on Metamaterial”, Recent Advances
on Electroscience and Computers,April 2015.

Jigar M. Patel, Shobhit K. Patel, Falgun N. Thakkar, “Comparative
analysis of S-shaped multiband microstrip patch antenna”,
IJAREEIE, Vol. 2, issue 7, July 2013.

S. K.Patel, Y. P. Kosta, “Triband microstrip based radiating
structure design using SRR and CSRR”, Microwave and Optical
Technology Letters, vol. 55, No. 9, September 2013, Wiley
periodicals.

Zygmond Turski, Aly E. Fathy, David McGee, “Compact
multiband planar antenna for mobile wireless terminals”, IEEE
2001.

Bashir D. Bala, Mohamad Kamal A. Rahim, N. A. Murad,
“Bandwidth Enhanced Microstrip Patch  Antenna  using
Metamaterial”, |EEE Asia-Pacific conference on Applied
Electromagnetics (APACE), December, 2012.

Mr. Muktesh P. Shah, Prof. Shobhit K. Patel, Prof. Mayank A.
Ardeshana, Mr. Jigar M. Patel, “Design of Multiband microstrip
Radiating structure for C band Application”, International Journal
of Advanced Research in Computer and Communication
Engineering Vol. 2, Issue 12, December 2013.

478



