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Abstract— The antenna proposed in this paper is a
printed dual band monopole antenna for UWB and
Bluetooth applications with  WLAN band notch
characteristics to remove the interferences between
UWB and WLAN systems. The proposed antenna is
small, low cost and can be easily integrated into
existing systems. It has a fork shaped radiating element
fed by a

50 ohm micro strip line. Dimensions of the central arm
govern the Bluetooth band while dimensions of the U-
shaped monopole govern the UWB band. A pair of L-
shaped slots is etched on the ground to obtain the
WLAN band notched characteristics. Adjusting the
total length of the L-shaped slot in the ground plane ,
the desired band notched frequency can be controlled
to minimize the potential interferences between the
UWB system and the WLAN system.

The proposed antenna is designed and simulated using
HFSS v3 software and the characteristics are plotted.
The dimensions are varied to get the desired radiation
and rejected bands.

The proposed antenna is then fabricated on FR4

substrate and measurements are carried out. The

measured and simulated results are compared to

confirm the design.

Index Terms—Ultra wide band, Monopole
antenna, High frequency structural simulator.

L. INTRODUCTION

Due to the consumer needs of higher capacity, faster
service, more secure wireless connections and new
enhanced technologies, the ability to incorporate more
than one communication standard into a single system
has recently become an increasing demand for modern
portable wireless communication devices. Due to
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limited space it requires an antenna to operate at several
bands Hence Ultra wideband comes into play.

Ultra wideband (UWB) is a radio technology known for
its high data rate, low power, high bandwidth and short
distance communication. Ultra wideband radio
technology is a revolutionary approach in wireless
communication field in the sense it transmits and
receives radio pulse based waveforms in nanoseconds,
compressed in time domain rather than

frequency domain unlike the traditional narrow band
technology. One of the important features of UWB,
along with its huge bandwidth which provides insight
for future development is that it is a zero carrier
technology i.e.: No carrier is required for transmission of
pulses. Its popularity increased, in February 2004, when
Federal communication commission (FCC) allocated
unlicensed frequency band of

3.1-10.6GHz for UWB applications. This opened doors
for the development of numerous applications in UWB
technology. [1].Moreover planar monopole antennas can
be easily

designed for UWB (3.1-10.6GHz) and Bluetooth (2.4-

2.48GHz) applications at low cost and low power along
with high data rate. Also both the bands have the
advantage of license free operation in the ISM band .
However the Wireless Local Area Networks (WLAN)
applications operating in the range 5.15-5.825 GHz
interfere with the UWB systems. Hence band-notched
characteristics have to be intergraded in the planar
antennas for interference mitigation.

1. ANTENNA DESIGN

In this paper, a small and low cost antenna is
proposed that can be fabricated easily as well as
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integrated_into existing systems. A small monopole . SIMULATED RESULTS

antenna with U-shaped radiator and a rectangular

plane is chosen as shown in fig 1 along with its This antenna was designed using the HFSS software
dimensions. A monopole antenna is chosen over a and then the following graphs were simulated, to
dipole because only half the antenna is required in analyze the characteristics and operability throughout
a monopole and the ground acts as the other half, the bandwidth.

whereas in a dipole the full antenna is required The fig 2 shows the simulated graphs for Return
hence increasing size and cost The U-Shape is loss and group delay.

chosen because it gives an isotropic radiation

pattern. The ground plane of the antenna serves as Fig 2 (a) Return Loss

an impedance matching circuit and also tunes the

UWB and Bluetooth with notch uw

resonant frequencies. The antenna is fed using a
matched 50 Q micro strip line. 2]
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govern the UWB band. A pair of L-shaped slots is
etched on the ground to obtain the WLAN band
notched characteristics. Adjusting the total length of
the L-shaped slot in the ground plane , the

Dimensions of the central arm govern the Bluetooth band
while dimensions of the U-shaped monopole desired
band notched frequency can be controlled to minimize
the potential interferences between the UWB system and
the WLAN system[21[31[41.
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) IV.  VARIATION OF PARAMETERS
From figure 2a we can observe that from 5GHz to

6GHz the UWB band which OVerIapS the WLAN a) Variation of Thickness Of U_Shaped
frequency range is being rejected a s the return loss monopole The values fixed for Outer Radius( 10.18mm)
is above -10 dB. and (Inner Ra- dius 4.02mm) with a thickness of 6.16mm
) o were plotted along with a greater and a smaller value. The
Moreover, to confirm the notch characteristics we can thickness is kept con- stant. As seen from the graph only
observe that in figure 2b.There is a sudden the values fixed give a good result. The other values tend
mismatch in group delay from 5GHz to 6Ghz to shift the graph towards the left hence changing the
proving that antenna can filter the WLAN band, thus bandwidth rejected that is above -10 dB . Thus our fixed
eliminating the need for an external filter to avoid values are verified.
interference.
Figure 3 is the 2D and observed at different Fig 4: Variation Of inner and outer radius

frequencies for the final design with the band notch
characteristics. All the figures represent the radiation

pattern for 0% < & < 360% \yhere, @ = 07 and 90° Lol
.Figure a Represents the radiation pattern at A f‘g* f\
10.6GHz,Figure b at 7.5Ghz,Figure ¢ at 5.35GHz "I i ! ‘/ ‘\\

|
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] b) Variation of Bluetooth length

From the graph it can be seen that only the one value gives
the proper rejected bandwidth where the return loss in
/ greater than -10 dB. Other values lead to shift in graph
towards right hence changing the rejected WLAN
bandwidth. Also the return loss around the frequency range
of 9 to 10 GHz increases for the other values and the graph
changes abruptly. Thus a value of 27.4 mm is chosen.
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Figure 3: 2D Radiation Pattern at a)10.6 GHz
b) 7.6 GHz c) 5.35 GHz d) 3.85 GHz
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c) Variation Of Rectangular Ground Plane , and a thickness of 1.6 mm.The dimensions of
From the graph it can be seen that variation of the substrate are W=24mm and L=50mm.50 ohm
ground plane leads to the change in bandwidth. Also impedance line.

the return loss increases with decrease in value at the
lower frequencies and vice versa at the upper
frequencies. Thus the optimum value chosen is 12.7
mm.

Vaaonof Grund Pane N

5 (a) Top view (b) Bottom view
o
i

Fig 8: Picture of fabricated

Ll antenna
‘ e v+ a1 2m o o o, i A
5 t o L o e e . i . .
- b The measurements were carried out using the Network
—— Ana- lyzer, Spectrum Analyzer and Function Generator.

UWB Results:-

Fig 6: Variation of

UWB-Return Loss
Ground Plane
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d) Variation Of Back L (edges) =

, \W N
From the graph it can be seen that with increase in - -

value , the graph shifts towards the right hence
changing the entire band- width. Also the negative
peak at the upper resonance fre- quency (9GHz)
changes abruptly .Hence accordingly the best plot is
obtained from the value of 3.5mm .
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Fig 9: UWB Return loss
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V. MEASURED RESULTS

The antenna was fabricated using FR4 substrate of
dielectric constant £=4.25 , tangent loss tand = 0.015
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UWB and Bluetooth Results:-

UWB-Bluetooth:Return Loss
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Fig 10: UWB and Bluetooth Return loss

UWB and Bluetooth with WLAN notch Results:-

UWB-Bluetooth with WLAN notch:Return Loss
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Fig 11: UWB and Bluetooth with WLAN notch Return
loss

VL. CONCLUSION

A simple, compact and low cost antenna for Bluetooth
and UWB applications with WLAN band notched
characteristics is proposed. Dimensions of the central
arm govern the Bluetooth band while dimensions of
the U-shaped monopole govern the UWB band.
Adjusting the total length of the L- shaped slot in the
ground plane , the desired band notched frequency can
be controlled to minimize the potential interferences
between the UWB system and the WLAN system. The
proposed antenna provides a good antenna efficiency
and gain over the desired frequency bands. The
radiation patterns are nearly omnidirectional over the
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desired bands except in the WLAN notched band. The
antenna is fabricated and the measured results obtained
are similar to the simulated results hence confirming
the design. Thus the proposed antenna is a good
candidate for integrated Bluetooth and UWB systems.

REFERENCES

[1] Antenna Study and Design for Ultra Wideband Communication
Applications By Jianxin Liang.

[2] S. K. Mishra, R. Gupta, A. Vaidya, and J. Mukherjee. “Printed Fork
Shaped Dual Band Monopole antenna  for Bluetooth and uwb
applications with 5.5Ghz WIlan Band Notched Characteristics”,
Progress In Electromagnetics Research C, Vol. 22, 195{210, 2011.
[3].A. Kerkhoff and H. Ling, “Design of a band-notched planar
monopole antenna using genetic algorithm optimization,” IEEE Trans.
Antennas Propagat., vol. 55, no. 3, pp. 604-610, Mar. 2007.

[4] Design of a Small Size UWB Antenna with Band rejection
Characteristics-Emad Tammam1, Lingsheng Yang2, Ahmed Allam1,
Mohammed Ragabl, Kuniaki Yoshitomi3, Ramesh Pokharel3, and
Keiji Yoshida

[5] Design of a Tuning Fork type UWB Patch Antenna H. M.
Zahirul Alam, Rafiqul Islam, and Sheroz Khan

[6] Design and simulation of an Ultra Wideband (UWB) Antenna for
wireless Communication -D. K. Raghuvanshil, A. K. Somkuwar2,
Poonam Sinha3, T. K.Gupta4 and Ashish Patle

[7] Printed Fork Shaped Dual Band Monopole Antenna For Bluetooth
And UWB Applications with 55 ghz WLAN Band Notched
Charecteristics-authors are :- S.K.Mishra , R.Gupta , A.Vaidya and J
Mukherjee.

[8] M. E. Bialkowski and A. M. Abbosh, "Design of UWB planar
antennawith improved cut-off at the out-of-band frequencies," IEEE
Antennasand Wireless Propagat. Lett., vol. 7, pp. 408-410, 2008

WwWw.ijareeie.com 54



