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ABSTRACT: This paper is illustrated the small and wide band edge & inset fed circular microstrip antenna for on body
communication. This work proposes an antenna consisting of a circular patch of radius 14 mm and two square slits of 5mm? and
10mm?. The partial ground plane is used having dimensions of 28mm X 86mm in which the antenna is radiating with patch of
copper foil. To describe the wearable applications, top and bottom planes of proposed antenna are separated by light weight jeans
fabric of dielectric constant of 1.7 and thickness of Imm. Further, the different antenna parameters are analyzed for the operating
frequencies of 2.45 GHz, 6.47 GHz and 11.95 GHz for WiFi, WiMAX application. The results indicate that the enhanced bandwidths
are achieved at these frequencies of the order of 811 MHz and 4.48 GHz for inset line feeding and 4.32 GHz and 1.19 GHz for inset
feed with slot at feed point. Also this antenna has been tested on body and provided the enhanced bandwidth & good efficiency.The

organization of the paper is as follows.

KEYWORDS: C band, Circular microstrip, returns loss, SHF, Wi-Fi, WiMAX.

1: INTRODUCTION

Wireless body area network (WBAN) is emerging field in the
wireless communication in today’s era, due to ease of
fabrication & light in weight of wearable microstrip antenna
is preferred as compared to conventional antennas. The
microstrip patch antennas are usually prepared for wireless
communication due to its properties light weight, compact
size etc. Due to use of textile material for the development
wearable antennas, wireless body area network (WBAN) has
been rapidly increasing in the field of wearable technology.
The wearable antennas easily fabricated into clothes and it is
used for medical, sport wear, civil & satellite applications etc.
Circular microstrip antennas are beneficial over other
structures, due to its characteristics such as low cost, light
weight and ease of fabrication. The present scenario of
wireless communication needs the multiband antennas for
SHF applications and IEEE radar C band applications.

The textile material used for antenna designing can be
categorized into 2 types, natural and man-made textiles. The
electro-textile material is obtained by using synthetic man-
made material which is combination of copper & cotton
polymer. Normally the textile material used to enhance the
bandwidth of microstrip antenna, because textile material has
very small dielectric constant. It also minimizes the surface
wave losses. But the physical dimensions of antenna
increases in case of textile antennas compared with large
dielectric substrate antennas.

The microstrip textile antenna can be designed by considering
the different properties of textile fabric such as bending,

stretching & wetness conditions. The bending may change
antenna performance due to change in operating length of
antenna, so select the textile material which could not affect
the antenna performance. The frequency range Wi-Fi
application varies from 2.4GHz to 2.483GHz. The frequency
band used for WiMAX is of 2.3GHz to 3.3GHz in India.
Nikhil Kumar Singh. et al. (2016) observed that proposed
antenna operating at three frequency bands of 3.42GHz,
9.73GHz & 11.17GHz and it has been used for multiband
application. The wearable antenna has been designed on jeans
material and used for on human body communication [1].
H.K.Bhaldar. et al. (2020) studied the microstrip textile
antenna for Wi-Fi communication and antenna has been
resonating at frequency of 2.45GHz & provided return loss of
-15.76dB with directivity of 8.05. The antenna is designed
with rectangular shape & jean as dielectric material to get
wide bandwidth [2]. Carlos. et al. (2018) designed on body
wearable antenna designed at ISM band of frequency
2.45GHz & radiated at -18dB of return loss & also a robust
snap on button textile antenna designed at 2.45GHz and
provided return loss of -25dB [3,4]. Pranita Manish et al.
(2018) observed and analyzed the microstrip textile antenna
simulated at 2.45GHz with different dielectric fabric
materials such as Cotton, Polyester, Cordura and Lycra. The
values of return losses at 2.45 GHz frequency for respective
textile material have studied -32dB, -35dB,-29dB and -31dB
[5]

Anurag Saxena. et al. (2018) designed the antenna operating
at the multiple frequencies from 5.3GHz to 10.15GHz and
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provided the bandwidth of 62.78%, return loss of -25dB at
5.44GHz & -24db at 8.05GHz. The author used the moon
strip line structure of patch [6]. Idellyse and Rama Reddy.et
al.(2018) proposed the circular polarized textile antenna and
U slot conical antenna which is designed at ISM band of
frequency range 2.4GHz to 2.45GHz, the values of S11
parameter -35dB & -20dB are observed at resonating
frequencies [7-8]. Sweety Purohit.et al. (2014) simulated the
light weight wearable antenna using jeans material at the
resonant frequency of 2.45GHz. When antenna used for on
body communication, the SAR is very important parameter
considered for wearable application and the standard SAR
value used is of 1.6 W/kg of tissue [9]. Jiahao Zhang et.al
(2017) observed the miniature feeding network for aperture
coupled antennas designed at frequency of 2.4GHz -
2.483GHz with gain of 5.6dBi. The author has studied
various shapes of coupling aperture such as ring, H-shaped,
rectangular, E shaped, cross etc. at various frequencies in
ISM band [10].

The Yiye Sun. et al. (2014) designed the circular patch with
thin feed line and has rectangular ground plane. The
bandwidth of designed antenna has been enhanced due to use
of tapered feed line. The proposed antenna used at ultra-wide
band application for frequency range of 2.8GHz to 16GHz
[11]. Punith S. et al. (2020) studied and the implemented the
multiband antenna resonating at 23.9GHz, 35.5GHz and
70.9 GHz and used for 5G communication. The antenna has
been analyzed to achieve the return losses of -19.97dB, -
22.73dB and -21.96dB for the above mentioned operating
frequencies [12]. S. Kumar. et al. (2018) analyzed and
implemented the co-planar fed antenna at ISM band for
implantable on the body with bio sensor for on body
communication. The proposed antenna designed with loop
structure and it is radiating with return loss of -37dB [13].
Seyed Mohsen. et al. (2019) designed the multiband CPW fed
microstrip wearable antenna for operating frequency of
3.2GHz to 16.3GHz for ultra-wide band application. The
compact antenna is implemented on the body and in the air;
the efficiency observed on the body is greater than in the air
located antenna [14]. Sandeep Singh Sran. et al. (2020)
studied and analyzed the wearable fractal antenna operating
at 2.53GHz, 4.9GHz and 7.6GHz for S, C, and X band
application. The proposed antenna improved the gain and
bandwidth at these resonant frequencies [15]. A. Deviovanni.
et al. (2018) proposed the high gradient linacs for hadron
therapy for the frequency range of 3 to 5.7GHz. The proton
beams are radiated by using hadron therapy with energies 70
and 230Meyv [16].

Ground
plane

In the wide band antenna design the different line feeding are
used. In this paper edge & inset line feeding methods are used
to design antenna for wearable application. The feeding
methods used to design microstrip antenna is categorized in
to two types given below.

1. Contact type

2. Non-Contact type
Contact type: In this type, the thin microstrip line is directly
attached to the radiating patch of an antenna. The antenna is
excited by voltage source connected to this fed line & RF
power is transferred. The total power delivered to antenna
depends upon the proper impedance matching between
source and antenna. So depends upon microstrip feed line
width, the antenna impedance is calculated & matched with
source impedance. The contact type feeding also has two
categories as follows.

I. Edge line feed: This feeding method is ease to fabricate
and provides low bandwidth. In this type, the microstrip
line is directly attached to the edge of radiating patch.
The size of feed line is very small as compared to
geometry of patch.

II. Inset line feed: This method is best to improve the
bandwidth and efficiency of antenna. To get proper
impedance matching small cut is inserted on both side
into the patch. The size and location of cut is adjusted
to get exact impedance matching. If impedance is
properly matched, applied RF power will be transferred
to an antenna. This will lead to enhance the efficiency
& bandwidth of an antenna.

Non- Contact type: In this method, radiating patch is not

directly attached to feed line. In this method electromagnetic

coupling principle is used to transfer RF power to an
antenna. It also has two types- Proximity & Aperture

Coupling.

The section 2 describes the antenna design and detailed
configuration followed by results and discussions in section
3. Section 4 discusses measured results and comparison
between simulated and fabricated results followed by
conclusions in section 5.
Section 2: Antenna Design & Configuration

In today’s era microstrip antenna frequently used in
wireless communication for different frequency bands. The
geometry of microstrip antenna has resonating patch &
bottom ground plane made of conducting material which is
separated by the dielectric materials such as FR4, Rogger etc.
as shown in figure 1.

Top patch

Substrate

Figure 1: Microstrip Patch Antenna
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In the proposed study, the circular microstrip textile
antenna with edge & inset line feeding method is designed at
ISM band of frequency of 2.45GHz. The microstrip antenna
is designed with maximum efficiency for wireless
applications in the frequency band of 2.4GHz to 2.485GHz
for Wi-Fi communication. The radius of circular patch is of
14mm calculated using equation 1 and top patch consist of
two square slits of dimension 5mm? & 10mm? as shown in
figure 2. The bottom ground plane is made partial of size
86mm x 28mm which provides the additional two frequency
bands at 6 GHz & 12GHz.The top patch & ground plane made
with copper foil of thickness 0.035mm. The jean is used as
substrate material with dielectric constant 1.7 with substrate
thickness of 1mm, so that designed antenna is wearable, light
in weight & compact in size. The antenna design is
demanding for flexible textile (fabric) antennas, in which
textile antenna can easily attach to the clothes. The selection
of the proper feeding method for microstrip antenna is an
important task, to get proper impedance matching. In this
proposed study, the comparative analysis of edge and inset
line feeding methods has been carried out to design the
wearable circular microstrip antenna.

The proposed microstrip antenna with edge feeding is
proving three frequency bands 2.32GHz, 6.47GHz & 12GHz
as shown in figure 2a. These frequency bands are used for
Wi-Fi, WIMAX communication. The mobile WIMAX used
in three frequency bands which are 2.3-2.4GHz, 2.5- 2.7GHz
and 3.4- 3.6GHz.As per the IEEE 802.11 to 16, the WiMAX
is used in broadband wireless communication. The frequency
band allocated to WiMAX IEEE 802.16a is varying from 10

2a

— 16GHz and for IEEE 802.16d or IEEE802.16-2004 varies
from 2- 11GHz. This frequency band is implemented to
interface with OFDM or OFDMA for broadband wireless
communication.

The designed antenna with inset line feeding is also proving
three frequency bands 2.37GHz, 5.23GHz & 6.89GHz and
the design is further modified with inset feed, small slot is
inserted at the feed point of proposed antenna. Because of this
slot at feed point the bandwidth of antenna is increased to
large extend & it provides four frequency bands at the
operating frequency of 2.45 GHz, 3.18GHz, 5.91GHz
&11.70GHzwhich is shown in figure 2b. It has been observed
that bandwidth increased from 700MHz to 4.32GHz with
inset line feed compared with edge feeding method. The
designed antenna is used for Wi-Fi, WIMAX, SHF and IEEE
radar C band applications of frequency range of 2GHz to
11.56GHz.The analysis of feed line width & its reference
impedance have been calculated for various dimensions of
feed line width.

The analysis of both edge and inset line feeding methods are
carried out in this paper to compare the various parameters of
antenna such as return loss, VSWR, directivity & bandwidth
as shown in table 2.The designed antenna is excited with
voltage source connected to microstrip feed line of
impedance 50ohm.The proposed antenna has been simulated
in CST Microwave Studio the various antenna parameters
have been observed. The figure 3 shows geometry of
fabricated microstrip textile antenna and the fabricated
antenna is tested with Anritsu VNA.

£ (et
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Figure 2: Proposed antenna 2a: Top view of proposed antenna with edge feed& 2b: Top view of proposed antenna with
inset & partial ground plane
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Figure 3: Picture of fabricated circular microstrip textile antenna. 3a: Top & Bottom view with edge line feed, 3b:
Top & Bottom view of inset line feed.

The radius of circular patch microstrip antenna is calculated Where

for resonant frequency of 2.45GHz & dielectric constant of ¢ = speed of light

1.7 by using equation 1[2]. Fmn = Resonating frequency for mn mode
fron = ﬁx’mn eq (1) a = Radius of patch

Xmn= Constant for mn mode
er= Relative dielectric constant of substrate

The table 1 shows design parameter of circular microstrip antenna.

Table 1 : List of Antenna Parameter

Antenna Parameter Dimensions (mm)
Dielectric constant er 1.7
Radius of patch a 14mm
Length of slitL1 Smm
Width of slit W1 Smm
Length of slitL.2 10mm
Width of slit W2 10mm
Length of ground plane Lg 28mm
Width of ground plane Wg 86mm
Width of feed line Wf 4mm
Substrate height hs Imm
Substrate thickness ht 0.035mm

Section 3: Result & Discussion

In order to get best analysis & validation, the comparison of I Return Loss: The S| parameter must be maintained
simulated and the measured return loss, VSWR and minimum at -10dB, to get good radiation. From figure 4, it
bandwidth values of proposed antenna are discussed. has been observed that designed antenna have three different

return loss graphs as follows:
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a) Figure 4a shows the return loss of designed antenna
with edge feed, it has been seen that antenna provided
the three frequency bands & the values of return losses
are -31.827dB at a frequency of 2.3268GHz, -20.227dB
at a frequency of 6.47GHz and -14.42 dB at a frequency
of 11.952GHz.The bandwidth observed at these
frequency bands are 700MHz, 3.43GHz and 2.75GHz.

seen that antenna provided the two frequency bands &
the values of return losses are -11.27dB at a frequency
of 2.45GHz and -14.70dB at a frequency of 11.7GHz.
The 1% band provided the large bandwidth at the
resonant frequency of 2.45GHz is of 4.32GHz & the
bandwidth at 2nd resonant frequency band is of
1.19GHz. The bandwidth is enhanced in inset line feed

b) Figure 4b shows the return loss of designed antenna as compared to edge line feed due to square slot is used
with inset feed, it has been seen that antenna provided at feed point and the size of ground plane is reduced to
the two frequency bands & the values of return losses 28 x 86mm.The above said bandwidths have been
are -19.17dB at a frequency of 2.378GHz and -22.25dB enhanced by using low value of dielectric constant of
at a frequency of 5.23GHz. The bandwidth observed at jean and partial ground structure.
the 1% resonant frequency band is of 811MHz & the The fractional bandwidths are also calculated & the results
very large bandwidth at 2nd resonant frequency band is are improved which is shown in table 3, when value of S11 is
of 4.48GHz as compared with edge feed. less than -10dB.

¢) Figure 4c shows the return loss of designed antenna
with inset feed with square slot at feed point, it has been
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Figure 4: Return loss versus frequency plot of proposed antenna: 4a: Edge feed, 4b: Inset feed &4c: Inset with slot at feed

1)) 3D Radiation pattern proposed antenna: It has
been observed that, From the figure 5, 3D radiation pattern
of the antenna with edge & inset feed. The designed antenna
have provided 3 different directivities for edge feeding at the
frequencies of 2.4GHz, 6.47GHz & 12GHz are 1.89 dBi,
3.98 dBi& 4.86 dBi as shown in 5a, for inset feeding at the

S5a

5b

5¢

frequencies of 2.37GHz, 5.23GHz & 689GHz are 1.95 dBi,
4.03 dBi & 4.62 dBi as shown in 5b and for inset with square
slot at feed point at the frequencies of 2.45GHz, 5.91GHz &
11.7GHz are 1.87 dBi, 3.86 dBi & 4.5 dBi as shown in 5c.It
has been concluded that inset line feed provided good results
compared with edge line feeding method.

e T o gy aba
LA P 0N =) 10 G0 b=

Figure 5: 3D Radiation pattern the proposed antenna 5a: edge feed, 5Sb: Inset feed& Sc: Inset feed with slot.

111) 2D Radiation pattern of proposed antenna: From
figure 6, it has been concluded that polar plot of designed
antenna with edge & inset line feed. The 2D polar plot of edge
feeding is shown in figure 6a, It has stated that the main lobe
direction of 175°, 168° & 129°at and angular bandwidth of
78.8° with magnitude of 1.58dB, 67° with magnitude of
3.77dB & 67° with magnitude of 3.77dB at three frequency
bands 2.5GHz, 6GHz &12GHz.

The 2D polar plot of inset line feeding is shown in figure 6b,
It has seen that the main lobe direction of 157°, 17° & 126°at
and angular bandwidth of 162.2° with magnitude of 1.92dB,
92.1° with magnitude of 3.98dB & 84.9° with magnitude of
2.99dB at three frequency bands 2.5GHz, 6GHz &11GHz.
The 2D polar plot of inset line feeding is shown in figure 6c,
It has seen that the main lobe direction of 153°, 17° &116°at
and angular bandwidth of 170.4° with magnitude of 1.86dB,
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95.7° with magnitude of 3.83dB & 84° with magnitude of It has also observed from figure 6, that the back radiation is
2.96dB at three frequency bands 2.5GHz, 6GHz & 11GHz. very small at all three frequency bands due to use of proper
ground plane.
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Figure 6: Polar plot of the proposed antenna 6a: Edge feed, 6b: Inset feed & 6c: Inset feed with slot

IV)  VSWR of proposed antenna: From figure 7, it has been concluded that the value of VSWR for different feeding methods
as shown below.

The values of VSWR for egde feeding are 1.05, 1.21 & 1.46 at 2.32GHz , 6.47GHz & 11.95GHz frequeincies as shown in figure
7a. The values of VSWR for inset feeding are 1.28, 1.16& 1.21 at 2.45GHz, 6.99GHz & 11.95GHz frequeincies as shown in figure
7b and for inset with slot at feed point are 1.93, 1.19, 1.59& 1.5 at 2.4GHz , 3.18GHz, 6.99GHz & 11GHz frequeincies as shown
in figure 7c. The VSWR value describes the proper impedance matching between feed line & source applied so it must be between
1 to 2 for effiecient working of antenna. The simulated and fabricated VSWR values are perfectly matching as shown in figure 7.
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Vokage Standng Wave Rato (VSWR)
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Figure 7: VSWR of simulated & fabricated antenna 7a: Edge feed, 7b: Inset feed & 7¢: Inset feed with slot

V) Efficiency: The efficiency of anenna gives idea of
the amount of incident power is utilized for radiation. The
radiation efficiency antenna differs from the total efficiency
of antenna due to loss takes place because of the impedance
mismatching.
The total efficiency is given by equation 2
Et=Z1* Er eq (2)

where Et = Total Efficiency , Er = Radiation Efficiency
& Z1 = Impedance mismatch loss.
From Figure 8, it has been observed that the proposed
antenna radiated at 3 frequancy bands. The radiation and
total efficiecy for edge feeding are 78.83% & 76.61% at a
frequency of 2.32GHz, 97.98% & 95.63% at a frequency

of 6.47GHz and 97.88%& 94.21% at 11.95GHz as shown
in figure 8a.

The radiation and total efficiecy for inset line feeding are
82.07 % & 80.7% at a frequency of 2.37GHz, 98.38% &
97.79% at a frequency of 5.23GHz and 97.24% & 96.31%
at 6.89GHz as shown in figure 8b.The radiation and total
efficiecy for inset line feeding with slot at feed point are 90.5
% & 84% at a frequency of 2.45GHz, 99.19% & 97.88%
at a frequency of 591GHz and 99.33% & 97.98% at
11.7GHz as shown in figure 8c.

It has been concluded from above discussion that inset line
feeding provided the 99% total & radiation effeciencies.
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Figure 8: Radiation & total efficiency of the proposed antenna, 8a; Edge feed, 8b: Inset feed & 8c: Inset feed with slot

VI) Reference Impedance: The input impedance of
antenna depends on the width of feed line & the position of
X-Y axis. If the proper impedance matches the radiation
efficiency of antenna increases. The Zref has been analized

Table 2: Analysis of Zref for inset line feeding

by selecting the different values of inset feed line width to get
50ohm impedance & X-Y position at Xmin = -3.5mm,
Xmax=3.5mm, Ymin=-43mm & Ymax=-37mm which is
shown in table 2.

Xmin in mm Xmax in mm

Ymin in mm

Ymax in mm Zref in ohm

-5 5 43
-6 6 -43
-5 5 -43
45 4.5 -43
-4 4 -43
-4 4 -43
35 3.5 -43
3 3 -43

-32.5 30
-33 29
-32 32
-31 35
-38 38
-37 40
-37 49
-35 59

Section 4: Measured Results: From figure 9, it has been
observed that the return loss of fabricated antenna operating
at three frequency bands of 2.46GHz with return loss of -
17dB, 6.33GHzwith return loss of -18.03dB and10 -12GHz
with return loss of -15dB for edge line feed as shown in
figure 9a. In the inset feed the return loss of -12dB, -15.03

& -11dB at the operating frequencies of 2.47GHz, 3.2GHz
& 4GHz as shown in figure 9b and for inset with slot at feed
point the return loss of -10.6dB, -10.03dB & -27dB for the
frequencies of 2.45GHz, 3.2GHz & 12-14GHz as shown in
figure 9c. For designed antenna simulated and
experimentally tested results are approximately same.
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Figure 9: Return loss of fabricated antenna, 9a; Edge feed, 9b: Inset feed & 9c¢: Inset feed with slot

The table 3 shows that the comparison of simulated results of
designed antenna for edge & inset line feeding methods and
table 4 shows that the comparison of proposed work carried
out & previous work done. The table 4 also

Table 3 Simulated Results

Seetn (W [X)

el mack Mesh 21

illustrates that inset line feed method provides the proper
impedance matching of 50ohm of X-Y position at Xmin = -
3.5mm, Xmax=3.5mm, Ymin=-43mm & Ymax=-37mm
which is shown in table 2. This size of feed line provides the
enhanced bandwidth & better efficiency shown in table 4.

F4
11.7GHz

-14.70
1.19

4.5

99.33

97.98

1.19GHz

10.70

Edge Line Feed Inset Line Feed Inset Line Feed with slot
Parameter
S F1 F2 F311.95 | Fl F2 F3 Fl F2 F3
2.32GHz | 6.47GHz | GHz 2.37GHz | 5.23GHz 6.89GHz |2.45GHz |3.14GHz |5.91GHz
Applicati
i pplicatio |y, WiMAX | 5G WiFi WiMAX | 5G SHF & IEEE C band Radar communication
S11 dB 31.82 22022 1442 |-1917 | -2254  |2012 [-1127 |-2134 | -20.19
VSWR 1.05 121 1.46 1.28 1.16 121 1.89 1.44 1.50
Directivity |} ¢4 3.98 486 1.95 4.03 462 1.87 1.90 3.86
in dBi
Radiation
Efficiency | 78.83 97.98 9788 | 82.07 98.38 97.24 90.50 98.23 99.19
(%)
Total
Efficiency | 76.61 95.63 9421 | 80.70 9779 9631 84.00 97.18 97.88
(%)
Bandwidth | 700MHz | 3.43GHz | 2.75GHz | 811MHz | 4.48GHz 432GHz
%fractional
S’\;]ac onat 30,17 53.00 23.00 | 3421 85.82 108.75
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Table 4 Comparison between proposed antenna design with other literature reported

Refer chnique Substrate Operating Overall S11 Bandwidth/ VSWR  Applications
Ence and er frequency Dimensions Parameters % Mentioned
GHz mm dB Bandwidth

[1] Circular shape Jeans Triple Radius 14 -17,-18,-26 50MHz, NA Wireless power
& edge line Er=1.7 bands 3.4, ground plane 200MHz & transmission
feed 9.7,11.17  86x30 700MHz

[2] Rectangular Jeans er = Single W=45, L= 53, -15.76 60MHz 1.38 Wi-Fi
shape & Inset 1.67 band 2.45 Hs=2.84 & full communication
feed ground

[3] Dual mode, On body Single Patch 522 x -31 NA NA On Body
Rectangular phantom  band 245  52.2 ground communication
ring and inset plane 80 x80
feed

[4] Reconfigurable Foam Dual band L1=60,WI1=55 -15&-18 NA Between Wearable textile
antenna, back with air 245 & 5.8 1to2 antenna
to back snap on
button

[5] Rectangular Cotton 2.4 WxL=46x53, -32, - 97, 40, 2.4, NA
patch for 1.60, 43x50, 43x50, 35, - 50, 48 1.0879,
different Polyester 48x54 29, - 1.0944,
substrate 1.90, 31 1.0917

Lycra
1.90 and
Cordura
1.50

[6] Moon strip Jeans er = 5.44 & Moon diameter -24 & -23 NA NA Satellite
shape for 1.7 10.15 26 & substrate application
Multiband 50 x 50

[7] Circular — Thin ISM 2.4 Diamond -35 7.2% NA Wearable
polarized textile s=23.3, fractional garments
textile antenna spacer ca=5.6,1g=17.28
diamond shape 1,65 to line feed

1.75

[8] Dual band, Jeans Dual band Wp=25,Lp=40 -24,-18 100 & 30 1.86 & Military
rectangular cloth er 3.17 & 1.79
dual L shape =1.7 5.04

[9] Wearable Jeans er 245 Rectangular -32.57 NA 1to2 Wearable
textile antenna  =1.6 shape Wp=54, application

Lp=46.6

Proposed Circular Jeans er Triple Circular patch -31.8,-20.2 700, 3430 & 1.05, Wi-Fi,

Work shape patch =1.7 band 2.45, R=14, slits of & -14.4for 2750 for 1.21 WiMAX, SHF,
with edge & 6.47 & 5x5 & 10x10, edge. -14 edge.4.48GHz &1.46 IEEE C band
inset line 11.95 Ground plane to -22 for & 4.32GHz for radar
feeding 86 x 28 inset for inset feed edge. communication

1.19 to
1.5 for
inset

Section 5: Conclusion

In the proposed work, the comparative analysis of edge & line
feeding for circular microstrip textile antenna is done. The
circular microstrip textile antenna has been designed at the
ISM band of 2.45 GHz frequency. From the comparison

results of edge & line feed, it has been observed that, the inset

line feeding provided the best results at 2.45GHz, 3.18GHz,
5.91GHz& 11.7GHz frequencies. From obtained results, it
has been concluded that the bandwidth is enhanced of order
4.48GHz &4.32GHz due to use of inset line feeding method.
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Also it has been concluded that the proposed antenna is
radiating with efficiency around 99% at multiple frequency
bands from 2.45GHz to 12 GHz.
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