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Design, Simulation & Fabrication of Multiband
Octagonal Patch Antenna
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Abstract - Due to rapid improvement in population multi band
antenna are required because of a single antenna can work for
multiple applications and antenna should behave as a versatile. In
this paper a new model of multiband octagonal patch antenna is
developed. The main advantages of multi band antennas are its
reduced size and for multiband operation. The proposed
multiband octagonal patch antenna can be operated in six
different frequencies and 5 frequency bands. The developed
antenna is applicable to C, Ku, K, Q and U-bands transmission.
The proposed antenna has been designed, simulated by using
HFSS (High Frequency Structural Simulator) software 15.0 and
Fabricated, analyzed by combinational Analyzer. The simulated
return losses obtained are -12.2dB, -14.0dB, -17.4dB, -17.8dB,
-20.5dB and -10.9dB at 7.6GHz, 12.0GHz, 24.5GHz, 37.7GHz,
43.2GHz and 47.9GHz respectively and obtained VSWR (Voltage
Standing Wave Ratio) valuesare 1.6,1.4,1.3,1.2,1.1and 1.7. The
measured (fabricated) return losses obtained are -11.9dB,
-13.9dB, -17.1dB, -17.5dB, -20.1dB and -10.6dB at 7.6GHz,
12.0GHz, 24.5GHz, 37.7GHz, 43.2GHz and 47.9GHz respectively
and obtained VSWR (Voltage Standing Wave Ratio) values are 1.5,
1.4,1.2,1.1, 1.1 and 1.6. The obtained VSWR values are <2 (ideal
case is 1). It is observed that good agreement between measured
(fabricated) and simulated results. The measured results are
analyzed by combinational analyzer. The proposed antenna is
capable of handling C, Ku, K, Q and U-band applications in an
efficient manner.

Index Terms: Octagonal patch antenna, C-band, Ku-band,
K-band, Q-band, U-band, HFSS, Return loss, VSWR.

l. INTRODUCTION

A multiband antenna is that, the designed antenna can

operate on several bands. Due to rapid population in world a
single antenna can act as a versatile and it may have lower
than average gain or physically larger in compensation. The
development in use of electronic gadgets in everyday life
rolled out improvements in remote correspondence
frameworks. Expanded utilization of radars for
correspondence reason causes request in little, multi band
receiving wires. Because of this prerequisite Patch radio wire
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innovation utilized generally despite the fact that they have
slender band radiation, poor polarization immaculateness,
low productivity, low gain and restricted power limit. Aside
from this impediments the fix reception apparatuses having
following favorable circumstances. They are ease, low
volume structures, less weight and simple to create. In Some
extraordinary applications the correspondence frameworks,
for example, radars, satellites and Global Positioning System
will be worked in multi recurrence applications. Right now
the utilization of number of various single band reception
apparatuses can be dispensed with by utilizing single small
scale strip fix radio wire. The design of multiband patch
antenna is simple as compared to multi frequency and broad
band patch antennas. Due to this a Multiband Octagonal
Patch Antenna has been designed for working in six different
frequencies presented in multi band (C, Ku, K, Q and
U-bands). Main applications of these bands are used in
terrestrial microwave communications such as radar,
satellite, aircraft, mobile and space craft communications and
for radio astronomy.

Il. ANTENNA DESIGN

Micro strip patch antenna consists 3 layers ground,
substrate and patch. The ground and patch are metallic plates
where the radiation occurs.
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Fig.1: Proposed Antenna Model

The substrate used is Roger RT/Duriod 8330 with a
dielectric constant er=2.2 and height (thickness) of substrate,
h=1mm.antenna consists of a single lumped port as input
excitation with 50Q micro strip line.

The measurements of designed antenna are in mm range.
The overall dimension of the designed antenna is 24 x 21 x 1
(in mm).

Published By:

Blue Eyes Intelligence Engineering
and Sciences Publication (BEIESP)
© Copyright: All rights reserved.

Exploring Innovation


http://www.ijitee.org/
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/

Design, Simulation & Fabrication of Multiband Octagonal Patch Antenna

The Designed multi frequency octagonal patch antenna And
has been shown in fig.2. The overall performance is good at PR +1 L& -1
some individual frequencies -12.2dB, -14.0dB, -17.4dB, @ o [ 2
-17.8dB, -2050B and -10.9dB at 7.6GHz, 12.0GHz Ytz )

24.5GHz, 37.7GHz, 43.2GHz and 47.9GHz respectively and
obtained VSWR (Voltage Standing Wave Ratio) values are
1.6, 1.4, 1.3, 1.2, 1.1 and 1.7. These results are drawn by

Where, fr=resonant frequency (in Hz), L=length of patch
(in mm), W=width of patch (in mm), h=height of substrate (in

using HFSS. mm) and er=relative dielectric constant. Basically h/w << 1for
. ] better gain and bandwidth.
The measured (fabricated) return losses obtained are To achieve better performance, slot should be introduced

-11.9dB, -13.9dB, -17.1dB, -17.5dB, -20.1dB and -10.6dB al  jny5 natch. The slot is of 0.5 mm wide which is inserted into
7.6GHz, 12.0GHz, 24.5GHz, 37.7GHz, 43.2GHz and
47.9GHz  respectively and obtained VSWR (Voltage
Standing Wave Ratio) values are 1.5, 1.4, 1.2, 1.1, 1.1 and
1.6. The obtained VSWR values are <2.

the patch as shown in the figure. Single slot were arranged to
improve the overall performance in the proposed Design.

I1l. HFSS SIMULATION RESULTS

This antenna is designed and optimized with the aid of
Ansoft HFSS ver. 15.0.

A. Return Loss:

S11 discusses how much power is reflected from the radio
wire, and in this way is known as the reflection coefficient or
return misfortune. The return loss of the planned antenna is
shown in the Fig. 4 and it can covers C, Ku, K, Q and
U-bands with frequencies of 7.6GHz, 12.0GHz, 24.5GHz,
37.7GHz, 43.2GHz and 47.9GHz and a return loss of
-12.2dB, -14.0dB, -17.4dB, -17.8dB, -20.5dB and -10.9dB
respectively.
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Fig.2 Proposed Multi Band Octagonal Patch Antenna
Model
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Fig.4 Return loss for Proposed Multi Band Octagonal
Patch Antenna Model

B. VSWR:

_ . _ ) VSWR is a measure of how effectively radio recurrence
The antenna is designed using HFSS (High Frequency  control is transmitted from a power source, through a
Structural Simulator) Software 15.0. For an efficient gain, the  transmission line, into a heap. The VSWR values are shown

Fig.3 Fabricated Multi Band Octagonal Patch Antenna

width of octagonal patch antenna becomes in below Figure.5.
L 1 2 The VSWR of the antenna at the frequencies 7.6GHz,
= 2 f Ju ” % e 1 12.0GHz, 24.5GHz, 37.7GHz, 43.2GHz and 47.9GHz is 1.6,
SN " (1) 1.4, 1.3, 1.2, 1.1 and 1.7 respectively which signifies that a
1 decent impedance matching is attained and maximum power
= ")AL -
L= 27 \/e \/€ P T - is transferred to the antenna.
ry eff 070
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Fig.5 VSWR for proposed multi band octagonal patch
Antenna model

C. GAIN:

It is defined as the ratio of the power delivered by the
antenna from a source on the antenna's beam axis to the
power delivered by a lossless antenna. The proposed antenna
is having a stable gain of 8.98dB shown in Fig.6 and the
individual gains are shown in figures from 7-12.
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Fig.6 Overall gain for Proposed Multi Band Octagonal
Patch Antenna Model
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Fig.7 Gain at 7.6 GHz
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Fig.8 Gain at 12.0 GHz
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Fig.9 Gain at 24.5 GHz
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Fig.10 Gain at 37.7 GHz
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Fig.11 Gain at 43.2 GHz
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Fig.12 Gain at 47.9 GHz

IV. MEASURED RESULTS

The measured (fabrication) return loss, VSWR results
have been shown below. Thisresults conclude that the
multifrequency antenna is applicable to multiband operations
and it is observed that good treaty between measured and
simulated results. The measured results are analyzed by
combinational analyzer.

Fig.13 Measured Results Analyzed By Combinational
Analyzer
The measured (fabricated) return losses obtained are
-11.9dB, -13.9dB, -17.1dB, -17.5dB, -20.1dB and -10.6dB at

7.6GHz, 12.0GHz, 24.5GHz, 37.7GHz, 43.2GHz and
47.9GHz  respectively and obtained VSWR (Voltage
Standing Wave Ratio) values are 1.5, 1.4, 1.2, 1.1, 1.1 and
1.6. The obtained VSWR values are <2. Shown in Fig. 14 &
Fig.15.
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Fig 14 Returnloss for Proposed Multi Band Octagonal
Patch Antenna Model
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Fig 15 Measured VSWR for Proposed Multi Band
Octagonal Patch Antenna Model

It is observed that good agreement between
measured (fabricated) and simulated results. The
measured results are analyzed by combinational
analyzer. The proposed antenna 1is capable of
handling C, Ku, K, Q and U-band applications in an
efficient manner.

V. RESULT ANAYSIS

The measured results are compared with simulation results
and observed that good agreement between measured
(fabricated) and simulated results. The below tables
represents the comparison.

Table: 1 Simulated Results

S. Frequenc Return VSWR Gain | Ban
No y in GHz loss in in dB d
dB
1 7.6 -12. 20 1.6 4.4 C
2 12.0 -14. 00 1.4 4.2 Ku
3 24.5 -17.40 1.3 5.5 K
4 37.7 -17.81 1.2 8.8 Q
5 43. 2 -20. 57 1.1 7.7 U
6 47.9 -10. 90 1.7 8.5 U
Table: 2 Measured Results

S. Frequency | Return Loss VSWR Band
No in GHz in dB

1 7.6 -11.90 1.5 C
2 12.0 -13.90 1.4 Ku
3 24.5 -17.10 1.2 K
4 37.7 -17.50 1.1 Q
5 43. 2 -20. 10 1.1 U
6 47.9 -10. 60 1.6 U

VI. CONCLUSION

The developed multi band octagonal patch antenna is of
compact size which is capable in operating the antenna in five
bands C-band, Ku-band, K-band, Q-band and U bands.
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The proposed octagonal patch antenna can be used for
VSAT applications, Intelsat, INSAT, AsiaSat, Galaxy in
C-band, Military requests like missile management, marine
radar, air-borne tracking for X-band. Ku band is part into
many sectors separated into topographical areas, as the ITU
determines. Fixed satellite service (FSS) like television
transmission, Broadcast Satellite Service (BSS) like
telecommunication, wireless communication and Satellite
altimetry. The proposed antenna has been designed,
simulated by using HFSS 15.0 and measured by using
combinational analyzer.

ACKNOWLEDGMENT

The author, like to thank the authorities of Andhra
University and thanks to coordinators of Centre of
Excellence in VLSI Design and Antennas Laboratory in
Acharya Nagarjuna University to use HFSS software.

REFERENCES

1. S. Chakrabarti and A. Chakraborty, "Dual-band dual sense microstrip
antenna with improved characteristics,” in Electronics Letters, vol. 54,
no. 20, pp. 1149-1150, 4 10 2018.

2. B.S Nagakishor, R.S Kalyan "Design of a Novel Coaxial Feed Triple
Frequency Patch Antenna with Slots and Shorting Pin", Procedia
Computer Science, 1877-0509, Vol. 85, 2016, 345-351.

3. Vasujadevi, M., Madhav, B.T.P., Shiva Skandan “Maple leaf shaped
array antenna for multiband applications”, International Journal of
Engineering and Technology (UAE), 2018.

4.  X. Liu, Y. Wu, Z., "A Dual-Band PatchAntenna for Pattern Diversity
Application," in IEEE Access, vol. 6, pp. 51986-51993, 2018.

5. Vasujadevi, M., Naga Kishore, B.S., Batchu, M., Prasanna Kumar, A.,
Maheshbabu “Performance optimization of multiband microstrip patch
antenna by incorporating EBG structures”, Journal of Advanced
Research in Dynamical and Control Systems, 2017.

6. R. Masood, "Dualmode dual-port pattern diversity antenna for
2.45-GHz WBAN" IEEE AWP Lett. vol. 16 pp. 1064-1067, 2017.

7. B. S Nagakishore, "Design & Simulation of Tripple Frequency
Triangular Patch Antenna by Using HFSS 14.0", International Journal
of Applied Engineering Research, vol. 10, No. 20, 2015, 1087-1090,
18585-18588.

8. M. Sekhar, B.S.N.Kishore "Triplefrequency Circular PatchAntenna"
IEEE ICCIC, 2014, pp.1231-1233.

9.  AAlieldin,"Tripleband  Dualpolarized IBS  Antenna  for
2G,3G,4G&5G Applications," in IEEE Access, vol. 6, 49209-49216,
2018.

10. Vasujadevi, M., B.S. Nagakishore“Performance optimization of
multi-band microstrip patchantenna by incorporating EBG structures,
JARDCS, 2017.

Published By:

Retrieval Number: B2549128218/18©BEIESP Blue Eyes Intelligence Engineering

Journal Website: www.ijitee.orc and Scier_]ces Publi_cation (BEIESP)
55  © Copyright: All rights reserved. Exploring Innovation



http://www.ijitee.org/

