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Abstract: In this article we presented a creative design of the
frequency reconfigurable micro strip patch antenna that is used
for WLAN applications. Use PIN diode in the designed U-
slot micro strip patch antenna and acting as a switch. The PIN
diode was mounted on U-slot and when a particular frequency
band is worked. The suggested work on the simulation is
performed in HFSS. The simulation test shows strong effects on
the reconfigurable frequency of the WLAN / WiMaX / ISM
program.
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[. INTRODUCTION

Through the development in networking technology,
interest in reconfigurable antennas is increasing, especially
for their applications in specific wireless communication
systems. You may adjust their properties to get the desired
spectrum of wavelengths, direction of radiation, or polari-
sation. Tunable antennas have many advantages over
wireless antennas, such as smaller size, equivalent levels of
radiation in al different frequency ranges, efficient
utilization of electromagnetic spectrum, and frequency
discernment that helps to lessen the antagonistic effects of
co-channel interference and jamming. Find a compact triple
band in this paper 2.7 GHz, 3.2 GHz, and 5.3 GHz
lightweight micro strip patch antenna with two U-shaped
slots and a small ground plane. It was designed for potential
use of WiMAX technology [1, 15]. In this post, we suggest
a new, lightweight, and reconfigurable patch antenna with
variety of frequencies. By changing the switching mode of
two PIN diodes from ON-ON to OFF-OFF; this antenna can
be adjusted to switch between two different mobile
communication systems, respectively 3 G and 4G [2]. This
letter incorporates a very low dot-moved UWB
reconfigurable antenna for use in applications with
cognitive radio (CR). The proposed antenna functions in
two modes:. UWB network sensing mode and narrow /
wideband communication mode for different applications.
UWB antenna mode is achieved by producing three UWB
frequency resonances.
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Different switching states of 5 p-i-n diodes have narrow /
broad touch bands [3]. This letter alows for LTE (2.3
GHz), AMT (45 GHz), and WLAN (5.8 GHz)
implementations  with a  lightweight  frequency
reconfigurable slot antenna. To perform dual-operation, a
U- dot with short ends and an L- slot with open ends are
inserted in the land plane. Fast reconfiguration of three
frequency bands can be accomplished by mounting two PIN
diodes inside the dots over a frequency ratio of 2.62:1[4].
This paper introduces a new concept of frequency-
reconfigurable antenna, using an aperture-coupled technique
as feeding technique and stacked patch technology. Usually,
the proposed antenna consists of three substrates layers
(RT-Rogers 5880), with a filled ar space between
substrates for the feed line with layer 2. Setting the switches
to ON or OFF mode to change the length of the feed line [5]
implements four PIN diode switches (BAP51-02). It offersa
dot antenna that can be reconfigured again with 3
switchable frequencies. The advantage of this design is that
three switches from separate groups alow the electronic
selection of the frequency resonances. Thereby seven
separate states are achieved, and at the same time three, two
Or one resonances are conceivable. The antenna will support
Bluetooth 2.4-GHz and/or WiMAX 3.5-GHz and/or 5.8-
GHz WLAN systems using three sickle- slots in the ground
plane and three pairs of p-- diodes that are soldered between
three metal strips in the dots and ground plane[6]. A
reconfigurable frequency antenna with a microstrip pad is
suggested. Six reconfigurable frequencies are generated at
three switches. These switches are positioned in ot places
underneath the pad. A reflector is placed behind the
antenna. The spatial radiation differences were observed to
be at all frequencies. Simulated experiments are used to
show the antenna performance. It has been found that the
spatial radiation differences are being obtained at all
wavelengths. Simulated experiments are used to show the
usefulness of antennas. The predicted return losses are
described and compared with the proposed antenna's
radiation levels with and without a reflector [7]. This paper
presents a new, unequal U- antenna and is often
reconfigurable. The U-dlot antenna built with two lumped
variable varactors can switch between 2.3 GHz and 3.6 GHz
at six different frequencies. The tiny dots in the ground
plane are used to reduce the effects of parasites on biasing
circuit antenna performance. The uneven U-slot supplied by
an L-shaped feed line would be 30 per cent the height of the
conventional U-dot antenna [8]. We introduce a dual -band,
reconfigurable microstrip antenna for WLAN applications,
based on printed split-ring
modules.
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The written split-ring resonator components have an
electrically compact configuration which can be tuned to
provide single or dual band output with an integrated
switch. In al frequency ranges the antenna also exhibits
consistent radiation patterns [9]. For multiband
implementations, a freguency-switchable, written dipolar
antenna is suggested. The dipole's eectric duration can be
atered by adjusting the location of the pin diodes so that the
antenna can work within three different frequency ranges.
The greater / lesser frequency of the current direction, the
smaller / larger resonance frequency, may be obtained.
Within this range three resonant frequencies are chosen
from 200 to 1400 MHz and all resonant frequencies are
appropriately balanced [10]. This offers a lightweight
double dot frequency antenna for wireless communication.
The suggested antenna consists of a double dot for
frequency reconfigurability, with six RF PIN diodes
positioned at separate positions on the ground plane. This
offers a small double slot frequency antenna, which for
wireless communication can be reconfigured. The planned
antenna consists of a double slot with six RF PIN diodes for
the frequency reconfigurability located at different positions
on the ground plane [11]. This paper introduces a technique
for using microstrip patch antenna implementations from
the S-band and C-band. This suggested research sets forth
the frequency reconfigurable microstrip patch antenna with
three ground level dots. On the ground plane slot, two
switches (copper strip) are positioned to create three
different frequency bands at 3.06, 3.26 for (S) and 4.27
GHz(C-) respectively [12]. Reconfigurable antennas are
generaly named for nowadays because of their durable
nature. A new, reconfigurable patch antenna frequency is
added around a rectangular patch with two metallic ringsin
this article. Reconfigurability of sound can be done by
changing the radiating surface of the antenna [13]. This
article discusses WLAN / WiMAX implementations with a
compact, low- planar microstrip triple- antenna. This paper
attempts to combine WLAN and WiMAX networking
criteria into one device simultaneously by developing a
single antenna that can cause triple band operation [14]. The
organization of paper is first part is introduction, second
section is conventional antenna, third section is modified u-
dot antenna, fourth section is proposed antenna, fifth
section is result and discussion and sixth section is
conclusion.

[I.  CONVENTIONAL ANTENNA DESIGN AND
STRUCTURE

In this section the traditional MSPA diagram is seen in
figure. 1.A typical micro strip patch antenna modeling
substrate FR-4 epoxy and permittivity (nr=4.4), the height
of the substrate is 1.6 mm. The area length and thickness:
60mmx60 mm. The definition square patch antenna
diameter and length is equal to 29.5mmx29.5 mm. The
feeding procedure used as a quarter wave equivalent to 50
impedance. The thickness and length of the quarter wave
feed line 8.75 mm and 0.5 mm, 50 percent impedance
matching length and thickness 6.50 mm and 3.164 mm.
Traditional return loss as shown in figure.2 and traditional
radiation pattern as shown in figure.3.
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(1. MODIFIED U-SLOT ANTENNA

In this segment, the standard micro strip patch configuration
has been modified by incorporating U-slot MSP antenna as
shown in fig. 4.A modified U-slot MSP antenna modeling
the FR-4 epoxy substrate and permittivity (er=4.4), the
substrate height is 1.6 mm. The length and width of the
ground 60mmx60mm.The design sguare patch antenna
length and width egual to 29.5mmx29.5mm.The U-dot
dimensions length and width 20mmx1mm.The feeding
technique used as a quarter wave 502 impedance matching.
The quarter wave feed line length and width 8.75mm and
0.5mm, 50Q impedance matching 6.50mm and
3.164mm.The modified U-slot MSPA return loss as shown
in figure.5 and radiation pattern as shown figure.6.
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IV. PROPOSEDRECONFIGURABLEANTENNA

Configuration of the reconfigurable antenna with U-dot
frequency is shown in figure 7.The antenna consist of a
sguare patch with a U-dot, two PIN diodes across the slot
and an quarter wave fed line. The micro strip patch antenna
is fabricated on a FR-4 epoxy substrates with a thickness of
1.6mm and relativity permittivity of 4.4mm.The patch has a
dimension of (WxL) 29.5mmx29.5mm.The quarter wave
feed line has length and width 8.75mmx0.5mm and 50Q
impedance match length and width 6.50mmx3.164mm.The
length and width of al sides of U-sots 20mmx1mm.The
proposed antenna return loss when two diodes are on as
shown in figure.8, the radiation pattern two diodes are on as
shown in figure9. With the assistance of the modeling
program Ansoft HFSS.

Published By:

Blue Eyes Intelligence Engineering
& Sciences Publication

© Copyright: All rights reserved.

Exploring Innovation


https://www.openaccess.nl/en/open-publications

Design and Development of Frequency Reconfigurable U-Slot M SPA for WLAN/ WiMaX/ISM Applications

EAL

65

875
L)
un

60
Return Loss dB

20 4

25 —Jeasured

— Simulation
24 | 0 i 2 3 : : 8 7
Freq [GHz]

Fig.10 Proposed reconfigurable antenna return loss
Simulation and Measured at 2.3,4.99GHz ( Both the
diode D1,D2 turns ON)

osed Reconfigurable Antenna
:..1,. ;> - ,g-,v

XY by L e
4 e

-180

Fig.11 Proposed Reconfigurable Antenna Radiation

Pattern 2.3 GHz (Both the diode D1, D2 turns ON)
Radiation Pattern 2

Fig.9 Experimental Setup Usi‘g VNA

-180
Fig.12 Proposed reconfigur able antenna Radiation
Diode D1 and D2 -ON pattern 4.99GHz (Both thediode D1, D2 turns ON)

Retrieval Number: D8036049420/2020©BEIESP Published By:
DOI: 10.35940/ijeat.D8036.049420 Blue Eyes Intelligence Engineering
Journal Website: wwww.ijeat.org & Sciences Publication

1582 © Copyright: All rights reserved.

Exploring Innovation



e aMCESS International Journal of Engineering and Advanced Technology (IJEAT)
| SSN: 2249 — 8958 (Online), Volume-9 I ssue-4, April 2020

3750

25004

ABVSWR(1))

1250 4

7 Name Y
4 m1 23700 |1.1055
m2 50200 | 3.0665

0.00

Curve Info

— dB{VSIWR(1))
Sefup1: Sweep

— — —
Frea[GHz!

10‘ “2.60“ ‘5.60“

XY Plot2 HFSSDesign! 4.

600

Radiation Pattern 2
0

-180
Proposed reconfigurable antenna Radiation

pattern 5.11GHz (Two diodes D1, D2-OFF)

3500

XY Plot2 HFSSDesignt &

30,00
2500

000

dB(VSWR(1))
s

10.00

Curve Info

— dB{VSWR(1))
Setup?: Sweep

500 1" Name

4 m

1 m

0.00

100

150 200 250 30 ;

oo 35 400 45 500 550
Freq[oHe]

Fig.17 Proposed reconfigurable antennaVSWR  2.43

Fig.13 Proposed reconfigurable antennaVSWR 2.3 and Fig.16
4.99GHz (Both the diode D1, D2 turns ON)
o Two diodes D1,D2-OFF
0
)
T
w
&8-10 - *
—
c
E;
]
o
-20
(Measured)
== ( Simul ation)
0 ' y ; 6

2 Frequency(Ghz)‘1

Fig.14 Proposed reconfigurable antenna return loss
Simulation and Measured at 2.3,4.99GHz (Two diodes

D1,D2-OFF)
Radiation Pattern 1

-180
Fig.15 Proposed r econfigurable antenna Radiation
pattern 2.43GHz (Two diodes D1, D2-OFF)

Retrieval Number: D8036049420/20200BEIESP
DOI: 10.35940/ijeat.D8036.049420
Journal Website: www.ijeat.org

and 5.11GHz (Two diodes D1, D2-OFF)

. Diode D1-ON, D2-OFF

DI1-ON-D2-OFF

Return Loss dB

)
i
1

&
&
1

= (Measured)
= (Simulation)

&
&

0

2 4 6 8
Frennencv((Ghz)

Fig.18 Proposed reconfigurable antenna return
loss Simulation and M easured at 2.2,4.98,6

Published By:
Blue Eyes Intelligence Engineering
1583 & Sciences Publication

GHz (DiodesD1-ONandD2-OFF)

© Copyright: All rights reserved. Exploring Innovation


https://www.openaccess.nl/en/open-publications

Design and Development of Frequency Reconfigurable U-Slot M SPA for WLAN/ WiMaX/ISM Applications

-160
Fig.19 Proposed reconfigurable antenna Radiation
pattern 2.2GHz (Diodes D1-ON and D2- OFF)

-180
Fig.20 Proposed reconfigurable antenna Radiation
pattern 4.98GHz (Diodes D1-ON and D2- OFF)

Radiation Pattern 3
0

-180

Fig.21 Proposed reconfigur able antenna Radiation
pattern 498GHz (Diodes D1-ON and D2- OFF)

Retrieval Number: D8036049420/2020©BEIESP
DOI: 10.35940/ijeat.D8036.049420
Journal Website: www.ijeat.org

XY Plot2 HFSSDesign! 4.
Curve Info

— dB{VSWR(1)
Setup1: Sweep

Name | X Y

mi 2200025810
m2  |48800|23847
m3  |6.0000| 0475

3500

30.00

2500

10004

5004

000 | |
100 200 300

0 500 510 0 800
FrealoHd

Fig.22 Proposed reconfigurable antennaVSWR 2.2, 4.98,
6GHz (D1-ON, D2- OFF)
. Diode D1-OFF,D2-ON

DI-OFF-D2-ON

-10 4

Return Loss dB

290 4

e (Measured)
e (Simulation)

0 2 4 5
Frequency(Ghz)
Fig.23 Proposed reconfigurable antenna return loss
Simulation and Measured at 2.2,5.3 GHz (DiodesD1-
OFF and D2-ON)

Radiation Pattern 1

-30

0

-180
Fig.24 Proposed reconfigur able antenna Radiation
pattern 2.2GHz (Diodes D1-OFF and D2- ON)

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

1584 ¢ Copyright: All rights reserved. e



OPEN aACCESS

Radiation Pattern 2

International Journal of Engineering and Advanced Technology (IJEAT)

Fig.25 Proposed reconfigur able antenna Radiation

-180

pattern 5.3GHz (Diodes D1-OFF and D2- ON)

37.50

XY Plot 2

HFSSDesignt A

25.00 —

ABOVSWR(1))

12,50 —

Trame | x | v

4 mi 22000 16380

m2 |50300|09782

Curve Info

— GBVEWR(1))

Setup! : Sweep

000 ;
100 150

T
200

250

abo ako
Freq[GHz]

T
400

ko sho

5

0

Fig.26 Proposed reconfigurable antennaVSWR 2.2,
5.3GHz (Diodes D1-OFF and D2- ON)

| SSN: 2249 — 8958 (Online), Volume-9 I ssue-4, April 2020

V. RESULT AND DISCUSSION

Comparison of simulated result and measured outcome of
prototype antenna was discussed in this section. The
simulation and measured values are obtained respectively
via HFSS and VNA. The different antenna parameters for
the proposed antenna's four switching states are listed as
below.

(a)Return Loss

1.The return loss of first state i e D1 and D2-ON means
both the diode on then return loss of simulation and
measured is shown in figure.10.The measured values is
dight different from simulation result because fabrication
process. The simulation result shows red line and measured
result black line.

2. The return loss of first state i e D1 and D2-OFF means
both the diode off then return loss of simulation and
measured is shown in figure.13.The measured values is
dight different from simulation result because fabrication
process. The simulation result shows red line and measured
result black line.

3. Thereturn loss of first state i e D1-ON and D2-OFF then
return loss of simulation and measured is shown in
figure.17.The measured values is dight different from
simulation result because fabrication process. The
simulation result shows red line and measured result black
line.

4. The return loss of first state i e D1-OFF and D2-ON then
return loss of simulation and measured is shown in
figure22.The measured values is dight different from
simulation result because fabrication process. The
simulation result shows red line and measured result black
line.

The Radiation Pattern and VSWR shown in figures. The
comparison result Bandwidth, Gain, Return loss and VSWR
simulation and measured resullt.

Tablel. Conventional and Modified Micro strip patch Antenna

Resonant Return
Frequency loss Bandwidth
Switch Switch ) . Simulation | Measured M easured M easured
Simulation
D1 D2 Resonant | Simulation | Bandwidth indB %
Frequency Return
State (GH2) lossin dB % (GH2)
2.3 -28.553 8.98 22 202222 65
45 -13.454 4.1
1 ON ON 4,99 -16.1337 5.05
241 -20.5521 4.18
242 -27.6561 5.69
4 -18.4224 3.99
2 OFF OFF 5 -22.9453 4.25
2.2 11.0022 4
2.46 -13.4781 4.54
491 5.19
4.4 20.4251 4.98
3 ON OFF -28.9404
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245

4.92
4 OFF ON

224 -18.5282 3.98

-20.7475 4.3

321
4.4 20.1553 2.8

-37.9365

Tablell. Proposed Reconfigurable Micro Strip Patch

Antenna
Resonant Return Bandwidth

Type of Frequency lossin

Antenna (GH2) dB %
Conventional

Antenna 2.35 -44.1473 2.96

243 -20.2073 2.38

Modified

Antenna
Using U-slot 3.87 -14.7106 0.842

VI. CONCLUSION

The experimental study shows that the frequency
reconfigurable antenna is fairly easy to design and produce
and very efficient to improve the operation of multiband
frequencies, providing a better pattern of broadside
radiation. The other parameter of the antennaincluding gain,
VSWR and loss of return is found to be perfect for this
antenna. This antennaisideal asit uses low-cost substratum
meaterial and finds applicationsin WLAN, WiMAX and ISM
band frequency ranges as in conventional wireless
communication systems.
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