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ABSTRACT

A new frequency reconfigurable microstrip antenna is presented for wireless applications. Initially individual
patch antennas are designed for GSM, Wi-Fi, Wi-MAX. Later, these antennas are combined and diodes are
introduced to generate the frequency reconfigurability. Based on the ON/OFF condition of the diodes, frequency
agility is achieved at 1.8 GHz, 2.4 GHz, and 3.4 GHz bands.
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l. INTRODUCTION

There is a tremendous growth in the field
of wireless communications. Reconfigurable
antennas have attracted the many antenna designers
because of the capability of dynamically change of
their characteristics. Based on the type of
parameters, antennas are known as frequency,
radiation, polarization reconfigurable antennas.
Nowadays all the wireless devices supports various
applications at several frequency bands. During
traditional days separate antennas are used for
various bands. So, these antennas occupy lot of
space. If a single frequency reconfigurable antenna
is used for all these applications, space on the
board can be saved and cost of the system can be
reduced.

In 1981 D. H. Schaubert came up with a
novel technique to control the operating frequency
and polarization of the microstrip antennas [42].
The control is accomplished by putting shorting
posts at proper locations inside the patch
boundaries. Frequency tuning can be done by
changing the location and number of the posts.
With the use of shorting posts frequency change is
obtained without altering the input impedance and
without increasing the complexity of the feed
network. Here microwave switching diodes are
used as shorting posts to achieve the frequency
reconfigurable radiation. These shorting posts
between the patch and ground plane also reduce the
size of the microstrip antenna [43]. By using four
metallic posts at appropriate locations and an L-
probe feed, a circular patch antenna is
demonstrated for wideband frequency agility [44].
The antenna is operated at 1.85 GHz frequency
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with VSWR < 2 bandwidth of 24%. A novel
defected ground structure resonator antenna with
coplanar waveguide (CPW) feeding technique is
proposed by Heba B. El-Shaarawy et al for
reconfigurable frequency operation [45]. Here, two
separate square resonator slots with a small
thickness are etched on the ground plane. Further
PIN diodes are used to form closed and open loop
for both the slots. By switching ON/OFF these
three diodes, frequency agility is achieved. H. A.
Majid has presented a novel frequency
reconfigurable design with a slot in the ground
plane [46]. Reconfiguration is achieved by
positioning five PIN diodes as switches on the slot.
By toggling the switches, frequency switching is
obtained at six frequency bands between 2.2 and
4.75 GHz. Abdel-Fattah Sheta et al have designed a
slotted rectangular patch antenna with shorting
posts at patch edge for frequency reconfigurable
operation [47]. PIN diode switches are used as
short circuit posts to the ground plane. Several sub
bands are obtained between the 620 to 1150 MHz
frequencies with this antenna. A microstrip line fed
E-shaped patch and slotted ground plane with PIN
diodes is suggested by Huda A. Majid et al for
frequency reconfiguration between the 1.98 and
3.59 GHz frequencies [48]. A frequency tunable
antenna with loaded short circuited posts between
the ground plane and slotted rectangular patch is
discussed by Yufeng Yu et al in [49], while the
posts are placed at the patch edges. An L-shaped
slot structure with PIN diodes, lumped capacitors
and bias network is modeled for reconfigurable
frequency by M. I. Lai et al [50]. Several antennas
are proposed for frequency agility in open literature

46|Page




V.V.Reddy Journal of Engineering Research and Application

ww.ijera.com

ISSN : 2248-9622 Vol. 9,Issue 5 (Series -111) May 2019, pp 46-50

[10] — [12]. In this paper a frequency agile antenna
using square patches and diodes are proposed.

I1. ANTENNA CONFIGURATION
At first, three different square patch
antennas are designed for GSM, Wi-Fi and Wi-
MAX bands. The specifications of simulated
antennas are: the thickness (h) of the substrate is
3.2 mm, relative permittivity (s.) is 2.2, loss
tangent is 0.0019. The cross sectional view of the
antenna is pictured in Fig. 1. To resonate the
antenna at GSM band the square patch side length
is considered as 24 mm, whereas for Wi-Fi, Wi-
MAX antennas dimensions are 34mm and 48 mm.
The diodes (Dl, Dy, D3, Dy, D5, De, D, Dg) are
introduced along the x and y axes. A simple probe
feed is used here for feeding purpose. The top view

of the presented structure is portrayed in Fig. 2.
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Figure 1. The proposed antenna cross sectional
view.
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Figure 2. The presented antenna top view.
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1. RESULTS AND DISCUSSIONS

To simulate the proposed antenna, finite
element method based HFSS EM simulator is used.
Antenna structure resonating at Wi-MAX band is
shown in Fig. 3. When all the diodes are OFF, the
smaller patch with 24 mm side length resonates at
3.5 GHz. From the Fig. 4, it is observed that strong
current distributed along the sides of the smaller
patch. The simulated reflection coefficient is given
in the Fig. 5.

1] 25 50 (mm)

Figure 3. The Wi-MAX band structure.
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Figure 4. Current distribution on Wi-Max patch.
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Figure 5. Reflection coefficient of Wi-MAX patch.

For reconfiguration of frequency band,
four diodes (Di, D,, Ds, D,) are switched ON.
When these diodes are ON 24 mm side length, 34
mm side length patches are connected and the
antenna shifts the resonating band to Wi-Fi. The
proposed antenna, current distribution, and
reflection coefficient are given in Fig. 6, 7, and 8
respectively. It is dentified strong current
distribution along the 34 mm side length patch.
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Figure 6. The Wi-Fi band structure.
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Figure 7. Current distribution on Wi-Fi patch.
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Figure 8. Reflection coefficient of Wi-Fi patch.

When all the diodes are ON, all three
patches are connected each other and becomes a
single patch of dimension 50mm. Now the antenna
resonates at GSM 1.8 GHz frequency. The
corresponding GSM band antenna structure,
current distribution, and reflection coefficients are
given in Fig. 9, 10 and 11.
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The 3D polar plot of the proposed antenna
at the three resonating frequencies 1.8 GHz, 2.4

GHz, and 3.4 GHz is shown in Fig. 12. The
bandwidth obtained at resonatng GSM, Wi-Fi, and
Wi-MAX bands are 49.4 MHz, 65.2 MHz, and 130
MHz respectively.
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Figure 11. Reflection coefficient of GSM patch.
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Figure 12. The 3D polar radation patterns.
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IV. CONCLUSION

In this paper square patch antenna is
designed for frequency reconfigurable operation.
The bandwidth generated at the three resonating
1.8 GHz, 2.4 GHz, and 3.45 GHz frequencies is 2.7
%, 2.6 % and 3.7 % respectively. The proposed
antenna is also giving a gain of more than 3 dBi at
the bands. So, the proposed antenna is a good
choice for all the handheld devices which supports
GSM, Wi-Fi, and Wi-MAX applications.
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