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Abstract: Design of Concentric Circular Antenna for
Multiband Applications should be presented in this paper. In this
paper the concentric circular antenna has been designed and
propound and then operatesat S, C, X, Ku, K, Kaand Q bands. In
order to improve the radiation characteristics the concentric slots
are introduced. The designed antenna operated at a frequency
from 1 to 40 GHZ for return loss -10dB. The designed antenna
substrate length (L1) and width (W1) are 34 mm x 36 mm and it
coated with FR4 epoxy material. The line capacitance and
inductance of circular patch are increased by use of concentric
circular slots. The concentric circular antenna is studied and
simulated to operate at seven different frequencies at 3.43GHZ,
7.63GHZ, 10.51GHZ, 15.98GHZ, 24.58GHZ, 30.28GHZ and
35.67GHZ. The concentric circular antenna uses HFSS v.13.0
(High Freguency Structure simulator) for design and simulation
purposes.

Index Terms: Concentric circular antenna, Circular dlots,
Multiband.

. INTRODUCTION

In modern communication systems micro strip patch
antenna effectively used device and it is the most effective
printed antenna. The design of the micro strip patch antenna
are very easy and the cost should be low. The micro strip
patch antenna made up of radiating patch placed on substrate
on one side and ground plane on other side. The conducting
material needed to made patch is copper or gold and can take
any possible shapes. In present wireless communication
systems micro strip patch antenna plays outstanding role. In
this paper we design concentric circular dots on radiating
patch. Circular antennas have important interest in a various
of applicationsand it can be compare sonar, radar, and mobile
and commercia satellite applications systems. In recent years
circular antennas are becomes more popular because they
have ability to perform the scanin al directions. In concentric
circular antenna consists of many circular rings and it has the
different radius by using the number of elementsit has many
advantages including flexibility. In this paper we use
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concentric circular antenna using different circular rings. The
circular rings has the different radius and the concentric
circular antenna gives best performance. This research paper
explains concentric circular antenna for

Multiband applications using circular slots in the patch. The
radiating patch can have the different shapes and sizes with
the size compatibility and demand of applications. The
proposed antenna have the return loss less than -10dB and it
occursat seven different frequenciesand low VSWR and high
antennagain. The different shapes of radiating patch shownin

below figure 1.
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Fig 1. Different Antenna shapes

Il. ANTENNA DESIGN

The concentric circular antenna shown in the figure 2. The
length and width of the substrate is 34mmx36mm. The
substrate having the thickness of 1.6mm and it has the
dielectric constant of 4.4 and the tangent loss (tan d) is 0.02.
The antenna excited through 50Q input impedance of the feed
line. The designed antenna bottom view and 3D view should
be showninfig 3, fig 4.
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Fig 3: Bottom view of the designed antenna.

Fig 4:3D view of the concentric circular antenna.

Table 1: Detailed parameter of proposed antenna

Parameter Unit{mm)
Length of the substrate 34

Width of the substrate 36
Diameter of the circular patch 18

Width of the transmisaion line(TW1) 2.5
Length of the transmission line{TL1) ]

Width of the transmission line (TW2) 3

LA
A

Length of the tranamission line{TL2)

Length of the ground plane(LG) 11

Fadius of the circle1(R1)

Radius of the circle2{R2) 5.5
Radius of the circle3({R3) 3.5
Eadius of the circled({E4) 2
Thickness between the patch and .1 2
Thickness between the Rlland R2 1.3
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applications can be designed and simulated by HFSS (High
Frequency Structure Simulator). The substrate length and
width of the designed antenna are 34mmx36mm and the
height should be 1.6mm. The concentric circular antenna
gives the better results and it should be operated at seven
different frequencies and then it gives high antenna gain and
low VSWR. Thereturn loss of the concentric circular antenna
less than -10db they occurs at the frequencies of 3.43GHZ,
7.63GHZ, 10.51GHZ, 15.98GHZ, 24.58GHZ, 30.28GHZ,
and 35.67GHZ. The frequencies of the concentric circular
antenna occurring at seven band and they are S, C, X, Ku, K,
Ka, and Q bands.

A. Returnloss

Return loss is used in micro wave circuits where the
impedance matching isimportant. The propagation of asignal
that is reflected back as a result impedance mismatch. For
perfect matched transmission line the return loss is zero.
Normally calculated as follows.

RL = —2ULI:|£_1_D |r' | (dB)
The simulated results of S11 of concentric circular antenna
are
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Fig 5: S11 of the concentric circular antenna

B. VSWR
The ratio of maximum amplitude of the transmission lines
voltage to the minimum amplitude of transmission line
voltage gives the degree of mismatch at the load.
1+ |r' |
VEWR = ———
1- |r' |
The simulated voltage standing wave ratio are shown in fig 6.
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Fig 6: simulated VSWR of the concentric circular
antenna.
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C. Gain dB(GainTotal)
Itistheratio of power produced by antennafrom afar-field 5. 3181e+000

source on the antenna beam axis to the power produced by a . R

hypothetical lossdess antenna. The simulated gain of the 2. 7646e-001

concentric circular antenna are 8.85dB. L joile-0e0
-3.8846e+000

-4, 7652e+00@

- -6. 4457e+000
dB(GainTotal) -8.1263e+000

8. 8514 e+000 -9, 5068e+000
6. 8503e+000 -1.1487e+001

l 4. 8492e+000 -1.3168e+001
2.8481e+000 -1.4848e+001
8. 4694 e-0@1

-1.6529+0@1
-1.8210e+001
-1.9890e+081
-2.1571e+001
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-1.9164e+001
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Fig 10: Gain at the 10.51 GHZ(X band).
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Fig 7: Gain of the concentric circular antenna. . 1. 675564000
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Fig 11: Gain at the 15.98 GHZ (Ku band).
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Fig 8: Gain at the 3.43 GHZ(S band). 1.8294e+000
-2.1086e-002
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Fig 12: Gain at the 24.58 GHZ (K band).

Fig 9: Gain at the 7.63GHZ(C band).
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Fig 13: Gain at the 30.28GHZ(K a band)
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Fig 14: Gain at the 35.67 GHZ (Q band).

D. CURRENT DISTRIBUTION:

The current distribution of the concentric circular antenna
at J, E, H fields are shown in fig15, fig 16, figl7.
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Fig 15: Current distribution at J field.
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Fig 16: current distribution at E field.
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Fig 17: current distribution at H field.

1V. DISCUSSION

The concentric circular antenna designed and simulated by
HFSS v.13.0. The Design of Concentric Circular antenna
having the return loss should be less than -10dB and it occurs
at seven different frequencies and it having the seven different
bands. The below table shows the Gain, vswr, return loss of
the concentric circular antenna occurring at seven different
frequencies.

Table 2: Characteristics of the concentric circular antenna

Frequency | Returnloss | Gain(dB) VSWR
(GHZ) (dB)

343 -12.23 3.55 1.64
7.63 -24.90 5.69 111
10.51 -34.90 531 1.04
15.98 -36.17 5.98 1.03
24.58 -16.64 7.38 134
30.28 -28.48 12.2 1.07
35.67 -59.93 12.2 1.00
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V. CONCLUSION

Design of concentric circular antenna for multi band
applications is studied and smulated. The parametric study
carried out by various parameters. The proposed antenna
obtained by good return lossand gain at different frequencies.
The design should be applicable for various bands like S, C,
X, Ku, K, Kabands. Thedesign of concentric circular antenna
for multiband applications can be simulated by using the
HFSS (High Frequency structure simulator) software. The
concentric circular antenna can be used in satellite and radar
applications.
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