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Abstract

A compact coplanar waveguide fed reconfigurable antenna with three notch bands are presented in this paper. Proposed antenna recon-
figurability is acquired by placing bar6404 PIN diodes in the S-shaped ground plane in right to left mode and left to right mode. By
switching the diode, reconfigurability achieved for three different operations. The substrate material for the proposed antenna is FR4 with
dielectric constant 4.4 and loss tangent 0.02. The overall dimension of the reconfigurable antenna is around 30x26mm2. It is being ob-
served in this work for the cause of each individual slot on notch band characteristics. The measured gain for the designed reconfigurable
antenna is quite stable at operating frequencies except notch bands. The proposed antenna is suitable for practical wideband applications

with notching.
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1. Introduction

Now days there is more attention on antennas with reconfigurable
characteristics for modern wireless communication systems. Re-
configurability provides ability for the antennas to operate in the
preferred frequency band and rejects the other bands. The recon-
figurable antenna reduces the complexness of hardware and value
of the system. Reconfigurable antennas area unit controlled by
PIN/varactor diodes and MEMS [1-4]. For a frequency-
reconfigurable monopole antenna with three switchable operating
modes: UWB, band-notched UWB and dual band radiator, the
reconfigurability for the three radiating modes is achieved by con-
trolling the bias voltage of p-i-n diodes and single antenna can be
exploited for the three operating modes without changing the
physical dimensions of the structure [5-8] and the reconfigurabil-
ity of a planar monopole antenna with triple notched band in the
band between 3.1 GHz to 10.6 GHz is achieved using two C-
shaped slot and a rectangular slot (open-ended quarter-wavelength
slot) to filter the frequency bands in the ultra-wide band [9-12]. To
achieve reconfigurable band-notch characteristics the two switches
are used in main radiators to activate/deactivate the slots on them,
providing reconfigurable band-notch characteristics for WLAN
[13-16]. To miniaturize and achieve reconfigurability,
PIN/varactor diodes are introduced in the design. Further, by add-
ing PIN diodes strategically placed on the CPW loaded with S-
SRRs, the band stop behavior of the overall structure can be re-
configured to a bandpass behavior [17-18]. Another way to intro-
duce the reconfigurable technique to design a continuously tunable
dual notched-band UWB antenna is by cutting two u-shaped slots
in the radiation patch to generate dual band-notched characteristics
at the central frequency at 3GHz and 5GHz, respectively and two

varactor diodes are placed in the middle of the u-shaped slots
which control the notched-band frequency [19-20].

The novelty of this communication lies in the follow aspects.

1) For wireless systems such as mobile internet devices and smart
phones to access the wireless spectrum of WLAN, WiMAX, and
UWSB, a frequency reconfigurable antenna is employed.

2) The reconfigurable filtering antenna not only realizes multiband
operation, but also achieves miniaturization of the RF front end.

3) The WLAN frequency response is produced by bandpass fil-
ters; it has the potential to be applied to other wireless systems,
such as WiMAX, Bluetooth, and Global Navigation Satellite Sys-
tem by choosing appropriate filter structure. In this paper we pro-
posed reconfigurable antenna with three notch bands. The recon-
figurability achieved by switching the diodes D1, D2 in S-shaped
ground plane.

2. Antenna Geometry and Design

The geometry of the proposed model is shown in Fig:1a. The re-
configurability achieved by placing S-shaped structure in ground
plane shown in Fig:1b. The geometry of S-shaped structure is
shown in Fig:1c. The antenna is printed on FR4 substrate. In top
view of the antenna placed two C-shaped elements with radius of
9.2mm and 4mm.The thickness of the antenna is 0.8mm. The di-
mension of the reconfigurable antenna is around 30x26 mm2.The
antenna is fed to the Co-Planar-Waveguide. The width of the feed-
line 1. 5mm.The antenna parameters are given in Tablel.CPW
feed allows the realization of series as well as shunt connections
on one side substrate. The advantages of using CPW feed are

Copyright © 2018 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.



http://creativecommons.org/licenses/by/3.0/

128

International Journal of Engineering & Technology

el

----

1]
N
-> :

=

(b) (©)

Fig 1: (a)Antenna Top view, (b)Bottom view, (c) S-shaped structure

reduction in size, simple structure, ease of impedance matching,
makes integration of active devices easier. The reason for using
low dielectric substrate is to reduce radiation loss

Antenna Dimensions Antenna Dimensions
parameter (mm) parameter (mm)
Alpha 0.6 L1 52

L 30 L2 1.8
w 26 L3 2.3
d1i 6 R1 9.2
d2 R2 4
H 0.8 t 0.8

wl 0.3
w2 1 w3 0.5
wf 15 wp 25

In the ground plane of the proposed antenna placed diode D1 in
left to right(LR) mode it is shown in Fig:2(a). Then placed diode
D2 in right to left (RL) mode. By making diodes D1 and D2 on
and off obtained the reconfigurable characteristics.
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Fig 2: S-shaped ground plane with PIN Diode in LR mode(b)in RL
mode(c)Diode equivalent structure

The diode equivalent circuit is shown in Fig:2(c). When the diode
is in ON condition the elements L and Rare placed in series com-
bination. When the diode is in off condition the elements R and C
are connected in parallel combination. By applying proper biasing
make the diode on and off.

3. Design of CPW Feeding

Fig3: Cross section of a classic coplanar waveguide structure

The effective permittivity of CPW structure is given by
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4. Results and Discussions

Diode state Operating band
D1 ON 5.4-5.8 GHz
D1 OFF 3.7-3.9 GHz

Fig 4: Reflection coefficient when diode D1 is connected in LR mode

The simulated result for reflection coefficient when diode D1 is
connected in left to right to the ground plane of the antenna. When
the Diode D1 is on antenna operated in the range 5.4 GHz to 5.8
GHz.1t is shown in Fig-3 in dotted lines. When diode D1 off an-
tenna operated between 3.7 to 3.9 GHz. It is shown in straight line
in Fig 4. By switching the Diode D1, achieved the reconfigurable
characteristics.

Diode state Operating band
D1 ON 4.8-5 GHz
D1 OFF 5.8-6.3 GHz

Fig 5: Reflection coefficient when diode D2 is connected in RL mode

The simulated result for reflection coefficient when diode D2 is
connected in right to left to the ground plane of the antenna. When
DiodeD2 is on operated in the range 4.8 GHz to 5 GHz.It is shown
in Fig-4 in straight lines. When diode D2 off it operated between
5.8 to 6. 3GHz.It is shown in dotted line in Fig 5. By switching the
Diode D2 achieved the reconfigurable characteristics.

For different frequencies the surface current distribution of pro-
posed antenna is analysed notch frequencies 3.7GHz and 5.4GHz
the current distribution is shown in Fig 6a, b. The surface current
is allocated invariantly over the entire antenna. In the ground
plane at S-shaped structure a strong current distribution is oc-
curred and at slot S1 also a strong current distribution occurs.

Fig 6a, b: Current distribution at 3.7GHz and 5.4 GHz

The two dimensional and three-dimensional radiation patterns of
the reconfigurable antenna at different frequencies are shown in
Fig 7, 8. Omni directional radiation pattern observed at lower and
higher frequency bands. Antenna is producing gain more than 5dB
in the operating band and negative values in notch bands. The
frequency vs gain plot is shown in Fig 9.

Fig 8: Radiation pattern of antenna at 5.4GHz
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Fig 9: Frequency vs Gain plot
5. Conclusion

A switchable reconfigurable antenna is designed and analysed
with monopole configuration in this paper. Antenna with S-shaped
structure demonstrated, and diodes are placed in that structure. By
making diode on and off conditions fine-tune the notch bands in
this work. All the antenna parameters with respect to switching are
analysed and presented. The radiation characteristics and corre-
sponding directivity and gain parameters are presented and ana-
lysed. The designed model is simple in structure and easy to fabri-
cate and it is useful for UWB applications.
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