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ABSTRACT: . Micros strip rectangular patch antennas are attracting the attention of antenna designer, because of
attractive advantages such low profile, light weight, easy of fabrication etc. but it also suffering with some drawbacks of low
gain, narrow band width. These drawbacks can be overcome by some extent by taking care in design of antenna. There are
many parameters effecting the radiating characteristics of antenna but in present project we are considering feeding of
power to antenna because this plays important role. Here we are considering three different feed methods such as coaxial
feed, inset feed and cut feed and their effects on radiating characteristics were analyzed on comparing with one to each other
all the antenna parameters. The design was done in Ansoft HFSS version 13. The results of return loss, gain, bandwidth and
FBR are presented.
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I. INTRODUCTION L
Patch —

The increasing popularity of indoor wireless LAN
capable of high-speed transfer rate is prompting the
development of efficient broadband antennas. Due to
increased usage in residential and office areas, these I
systems are required to be low profile, aesthetically
pleasing and low cost as well as highly effective and
efficient. Microstrip patch antennas are well suited for
wireless LAN application systems due to their T Ground Plane
versatility, conformability, low cost and low sensitivity Fig 1:Microstrip patch antenna

to manufacturing tolerances. Conventionally patch
antennas have showed a narrowband response,
implicating low bit rate transfer. Recently importance

v

Dielectric Substrate

A. Transmission line model:

has been placed upon creating patch antennas that show This model represents the microstrip antenna by two
broadband properties, capable of high-speed data slots of width W and height h, separated by a
transfer. The aim of this project is to design and analise transmission line of length L. The microstrip is
the effect of feeding metods on radiation characteristics essentially a nonhomogeneous line of two dielectrics,
of patch antenna, their parameters are compared. So that typically the substrate and air.

antenna designer can get an opportunity to choose better
feed as per their application. Here design was done on
Ansoft HFSS v13.

Il. DESIGN OF MICROSTRIP PATCH ANTENNA

The microstrip patch antennas are better analyzed as the
transmission line model, cavity model, and full wave

model (which include primarily integral Fig 2: Electrical field lines between ground and plane
equations/Moment Method). The transmission line

model is the simplest of all and it gives good physical By observing field distribution diagram shown above in
insight. Hence in present paper we are considered the which most of the electric field lines reside in the
transmission line model for explanation of our proposal. substrate and parts of some lines in air. As a result, this
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transmission line cannot support pure transverse
electric- magnetic (TEM) mode of transmission, since
the phase velocities would be different in the air and the
substrate. Instead, the dominant mode of propagation
would be the quasi-TEM mode. Hence, an effective
dielectric constant must be obtained in order to account
for the fringing and the wave propagation in the line.
The value of effective dielectric constant is slightly less
than dielectric constant of substrate, because the
fringing fields around the periphery of the patch are not
confined in the dielectric substrate but are also spread in
the air as shown in Figure above.

The expression for effective dielectric constant is

1
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greff = Effective dielectric constant
¢, = Dielectric constant of substrate
h = Height of dielectric substrate
W =Width of the patch

the microstrip patch antenna is represented by two slots,
separated by a transmission line of length L and open
circuited at both the ends. Along the width of the patch,
the voltage is maximum and current is minimum due to
the open ends. The fields at the edges can be resolved
into normal and tangential components with respect to
the ground plane.

The normal components of the electric field at the two
edges along the width are in opposite directions and thus
out of phase since the patch is A2 long, hence they
cancel each other in the broadside direction. The
tangential components which are in phase, means that
the resulting fields combine to give maximum radiated
field normal to the surface of the structure. Hence the
edges along the width can be represented as two
radiating slots, which are A/2 apart and excited in phase
and radiating in the half space above the ground plane.
The fringing fields along the width can be modeled as
radiating slots and electrically the patch of the
microstrip antenna looks greater than its physical
dimensions. The dimensions of the patch along its
length have now been extended on each end by a
distance AL, which is

(6,07 + 0.3{}E + 0.264J
1

(C 0.258{%4— 0.8}
1
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Actual Length
L=L,;-2AL
Patch width

AL =0412h
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111 FEED TECHNIQUES

Microstrip patch antennas can be fed by a variety of
methods. These methods can be classified into two
categories- contacting and non-contacting. In the
contacting method, the RF power is fed directly to the
radiating patch using a connecting element such as a
microstrip line. In the non-contacting scheme,
electromagnetic field coupling is done to transfer power
between the microstrip line and the radiating patch. The
three most popular contact feed techniques are presented
in my proposal of work in comparison with each other.

A. Coaxial Feed

The Coaxial feed or probe feed is a very common
technique used for feeding Microstrip patch antennas.
As shown in below figure. Where the inner conductor of
the coaxial connector extends through the dielectric and
is soldered to the radiating patch, while the outer
conductor is connected to ground plane. The main
advantage of this type of feeding scheme is that the feed
can be placed at any desired location inside the patch in
order to match with its input impedance However, its
major disadvantage is that it provides narrow bandwidth
and is difficult to model since a hole has to be drilled in
the substrate and the connector protrudes outside the
ground plane, thus not making it completely planar for
thick substrates. Also, for thicker substrates, the
increased probe length makes the input impedance more
inductive, leading to matching problems. It is seen
above that for a thick dielectric substrate, which
provides broad bandwidth, the microstrip line feed and
the coaxial feed suffer from numerous disadvantages.

Patch

Fig 3:Top view of coaxial feed
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Fig 4: Side view of coaxial feed
B. Micro Strip Feed

In this type of feed technique, a conducting strip is
connected directly to the edge of the microstrip patch as
shown in below Figure . The conducting strip is smaller
in width as compared to the patch and this kind of feed
arrangement has the advantage that the feed can be
etched on the same substrate to provide a planar
structure.

Mi

Microstrip Feed

Patch

0.00 —
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g
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-15.00
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Fig 5:Microstrip line feed : - - -
200055 150 2.00 250 3.00
Freq [GHZ]
C. CutFeed MICROSTRIP FEED METHOD
The purpose of the inset cut in the patch is to match the -2.00-]
impedance of the feed line to the patch without the need
for any additional matching element. This is achieved = 450
by properly controlling the inset position. Hence this is - :
an easy feeding scheme, since it provides ease of & 7.00-
fabrication and simplicity in modelling as well as § ’
impedance matching. However as the thickness of the
dielectric substrate being used, increases, surface waves A
and spurious feed radiation also increases, which
hampers the bandwidth of the antenna. The feed 2008180 3200 250 300 350
radiation also leads to undesired cross polarized Freq [GHz]
radiation.
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Fig 6: Cut feed method

IV RESULTS & DISCUSSION
A. Return Loss

Return loss is a parameter which explains amount of
power from feed point to radiating element is supplied
effectively. The return loss value of coaxial feed
microstrip patch antenna is -18.8037 at operating
frequency of 2.0420GHz, for microstrip feed -11.1503
at 2.1503GHz, for cut feed -19.7630 at 2.0947GHz.
Hence by above information we can say that cut feed is
giving good results comparing with remaining two.
COAXIAL FEED METHOD
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CUT FEED METHOD

B.Impedance

COAXIAL FEED METHOD C.Gain_2D

This is a parameter which is giving figure of merit of
antenna. This two dimensional gain is plot of teta vs
total gain of antenna which gives phi 0 deg and 90 deg.

CO AXIAL FEED METHOD

—— dB(GainTotal)
Setup1 : LastAdaptive
| Freq="2.0736GHz’ Phi=0deg’

| —— dB(GainTotal)
Setup1 : LastAdaptive
| Freq=2.1503GHz Phi=0deg’

—— dB(GainTotal)
Setup1 : LastAdaptive

| Freq=2.1503GHz Phi=90deg’ ||

0.00
Theta [deg]
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MICRO STRIP FEED METHOD

1000+ CUT FEED METHOD
] dB{GainTotal)
5.00 6. 3260e+800
] 4, 5004 e +800
000 2, 6747 +000
on 8. 4902e-0@1
~] 3 Curve Info -9, 7665e-801
A “|— dB(GainTotal) -2, 8023e+000
-10.00 Setup1 : LastAdaptive
] | Freq=2.0847GHz Phi=0deq’ -4, 6280e+000
-15.00- |— dB(GainTotal) 1 -6. 4537 +000
5 ?f::‘z:z : &ma;m:ww _ : -8, 2793 +000
2095800 7100.00 0.00 100.00 200.00 agpasons
Theta [deg] -1.1931e+001
 -1,3756e+001
-1.5582e+001
D.Gain 3D l -1, 74@5e+001

This 3D gain clearly showing the peak value of gain of
antenna for coaxial feed 7.6243dBi, for strip feed

6.3260dBi and cut feed 7.6867dBi respectively

CO AXIAL FEED METHOD

dB{GainTotal)

7. 6243e+000@
5.5787e+000
3.5331e+800
1. 4875e+880
-5.,5805e-801
-2, 6836e+800
-4, 6492e+000
-6, 69438e+0B0
-8, 7484e+000
-1.8786e+081
-1.2832e+8@1
-1, 4877e+081
-1.6923e+8@1
-1.8968e+8@1
-2.,1814%e+081
-2, 306Be+B@1
-2.5185e+881
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-1.9233e+881
-2.16859%e+881
-2.2885e+001

CUT FEED METHOD

dB(GainTotal)

7. 6867e+8008
5.9887e+B800
4, 2746e+0B0
2
8

. 5685e+800

.B242e-001
-8, 4366e-001
-2.5497e+808
. 2558e+000
. 9619e+000
. 6650e+000
. 3741e+B00
. 1888e+001
. 2786e+001
4492e+B881
. 6198e+801
. 7984%e+001
. 9611e+001
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TABLE |
ANTENNA PARAMETER
Parameter/feedType | Coaxial Strip Cut
Max U 0.0028368 0.0031544 0.0046223
Peak Directivity 6.0168 4.5092 6.1806
Peak Gain 5.7867 4.2914 5.8705
Peak Realized Gain 3.5976 3.964 5.8087
Radiated Power 0.005925 0.008791 0.0093989
Accepted power 0.0061605 0.009237 0.0098947
Incident Power 0.0099091 0.01 0.01
Radiation Efficiency | 0.96176 0.95171 0.94989
FBR 88.703 704.05 188.01
WWww.ijarcce.com 1280




IJARCCE

Vol. 2, Issue 2, February 2013

After observing the obtained results and antenna
parameters we can clearly say that out of three feed
techniques i.e coaxial feed, Microstrip feed and Cut feed,
the cut feed is giving efficient results. The gain,
directivity are higher on comparing with others.

I11. CONCLUSION

The feed of microstrip antenna also effecting the
radiation characteristics of radiating element, hence
while designing antenna a care must taken while
deciding the proper feed.
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