International Journal of Scientific & Engineering Research, Volume 5, Issue 6, June-2014 518

Offset-Fed Microstrip Patch Antenna for
Multiband Communication Purpose in the field of
Communication

ISSN 2229-5518

Laxmi Sharma, Satya Narayan Vijay

Abstract— Many techniques have been introduced to increase the number of bands, including the use of feed line asymmetry and fractals.
Feeding system plays an important role to increase the number of bands[3].0One of the original excitation methods for the microstrip patch
antenna is edge fed or microstrip line fed technique. The proposed antenna structure consist of a I-shaped microstrip feed line and open slots of
very small size in ground. Offset Feed increases overall performance of antenna to fulfill requirements of multiband communication. Further

relationship of slots cut in ground to bandwidth performance has been analyzed.
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1 INTRODUCTION

For some applications in wireless communications, it is
quite desirable to design a patch antenna covering two or
three frequency bands which are close to each other
[1].Wireless applications such a radar, telemetry and
communication system require high gain, high efficiency,
low profile, light weight and low cost along with the
research in miniaturization of system devices being

undertaken [5].

It is very difficult to get all such requirement in a single
antenna. The high conductor loss reduces the gain and
efficiency [8]. Various methods can be used to increase the
bandwidth of Microstrip antennas such as using thicker
substrate or substrate with lower dielectric constants,
employing numerous feeding techniques and using slot
antenna geometry. Although the bandwidth and the size of
antenna are generally mutually conflicting[9]. Improving
one characteristic normally results in degrading the other
outcome[7].

o Laxmi sharma is currently pursuing masters degree program in Digital
Communication in Rajasthan Technical University, Jaipur, PH-
9530043600. E-mail: laxmi.sh9@gmail.com

e SatyaNarayann Vijay has completed his masters degree program in,

Rajasthan Technical University, Jaipur, Country, PH-9413206287, E-mail:
vijay.sn@rediffmail.com

The conductor loss can be reduced by constructing the feed
network using low transmission media such as microstrip
line offset feed [12].Further to improve results defected
ground structures(DGS) has been used,which includes slots
in ground of different sizes and shapes[6]. DGS is realized
by etching the ground plane of microstrip antenna, this

disturbs the shield current distribution in the ground plane
which influences the input impedance and current flow of
the antenna. The geometry of DGS can be one or few etched
structures which are simpler and do not need a large area
to implement it. [4]. This paper discusses the influence of
rectangle shape DGS towards the improvement of
impedance bandwidth and radiation properties[8]. By
adding the DGS, the surface wave propagation in the
dielectric layer is suppressed, resulting into enhancement in
impedance bandwidth by retaining almost the same
radiation pattern and gain[2].

An efficient performance of the antenna requires a proper
feeding structure, which here employs feed line on back
side of ground [6]. One merit of this configuration is a good
isolation between the incident radiation and the feeding
circuits [5]. The width of feeding microstrip is W,
corresponding to characteristic impedance of 50
Q.Coupling between the microstrip and the slot is achieved
with microwave open stub [1].This paper introduces
contacting feed method using off set microstrip feed line in
which microstrip feed line is slightly offset from the middle
[2].Results shows multiband operated microstrip patch
antenna with VSWR<I.

I ANTENNA CONFIGURATION

ANTENNA GEOMETRY

The proposed antenna structure consists of a cross-shaped
microstrip feed line and multiple open slots in the ground
surface[4]. By properly selecting dimensions of slots
various bands can be obtained. Initially no slots are cut on
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the ground and results are observed. Further by

introducing slots on the ground, effects on bands are
observed. A compact micro strip-fed slot antenna with
multi band operation is presented for wireless
communication system. Substrate used is FR4 with the
relative dielectric constant of 4.4.Thickness of antenna is
1.6mm.The overall dimension of the proposed antenna is
34X14X1.6 mm3.Slots are cut on ground to introduce more
bands .On the other hand. The slots are electromagnetically
fed by a microstrip feed line on the other side of board. The
modified feed line is shown further, which is protruded
with stub of width W.

A) Design |

Fig 1 shows the configuration of the proposed offset fed
microstrip patch antenna. It consists of a I-shaped radiator
with offset position and a ground without any slot in it. The
first step of designing is to determine the size and
dimensions of patch. The antenna is fabricated on a low
cost FR-4 substrate with the thickness of 1.6mm, a relative
permittivity of 4.4 and a total size of W X L. The radiated
microstrip line has size Wp X Lp.A stub is further attached

to micrstrip line to enhance the results.

?

Fig.1. Patch Antenna initial geometry

Simulated Results
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Fig. 2.Return Loss v/s Frequency

The calculated result shows that the return loss reaches a
minimum value of about 31.66 dB at 0.7 GHz, 3.6 GHz &
6.5 GHz of the offset fed slot antenna. The design gives
bandwidth of 547% and 18.09 %the antenna is resonant at
frequency 3.66 GHz with single band operation. This
antenna proposes a microstrip line patch antenna for
WIMAX application at 3.6 GHz frequency.

Radiation Pattern 2
o

Fig. 3.Radiation Pattern

Fig.4. 3D Radiation Pattern

Fig.3 and Fig.4 shows radiation characteristics of antenna
across the operating frequency. From an overall view, the
antenna behaves nearly unidirectional.
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Fig.5. Current Distribution
B) DesignII

Results obtained from design I are not adequate, to
improve the result a slot of size aXb is cut on the ground
plain and observations are made for the same.

ELET

Fig .6.Single Slot in Ground Plane

The slot etched in ground plane reduces the ,enhancement
of the surface wave propagation in the dielectric layer.It
effects bandwidth of antenna although return loss may be

improved.

Simulated Results
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Fig. 7. Return Loss v/s Frequency

Antenna is simulated by HFSS and this design gives three
bands which are resonated at 0.8 GHz, 3.3GHz & 6.4GHz.

Radiation pattern is calculated, which is partially
unidirectional as shown in Fig.8.
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Fig.8.Radiation Pattern Measurement

C) Design III

Further to improve results, two more slots are cut in the
ground plate. These slots in ground plate improve results
obtained.Antenna design is simulated and results observed
gives enhanced bandwidth with multiple number of bands
in comparison to previous design[11].

Fig .9.Triple slots in ground plane
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Fig .10. Return Loss v/s Frequency

Simulated Results
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Simulated results show bandwidth of 288%,58% & 23%. Fig .14 Return Loss v/s Frequency
These bands are resonated at 0.5 GHz, 3.7GHz & 6.7GHz.

Simulated results give bandwidth of 377%,58% and 20%
respectively, which is better than results of previous design.
Antenna is resonated at frequencies 0.4, 3.7 GHz and 6.7

GHz. This antenna is suitable for applications in S and C
bands[12]. Also this antenna configuration is well suited for
WIMAX application[10].

Fig.11. 3D Radiation Pattern

an(reTota1)

Radiation Pattern 5

. . Fig.15.3D Radjiation Pattern
Fig.12.Radiation Pattern
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Fig.16.Raidation Pattern Measurement
Radiation pattern is partially unidirectional, which shows
strong radiation in a particular part of antenna.
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Fig.17 VSWR Measurement
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It is obtained from fig.17 that VSWR is partially equal to 1

,which is desirable in almost all antenna configurations[7].

CONCLUSION

It is shown that in cases where the bandwidth of printed
planar antenna is limited because of restricted ground
plane size, the feed line asymmetry can significantly
increase the bandwidth [11]. For small size ground planes,
the antenna bandwidth is unattractive unless feed-line
asymmetry is used[15]. The resultant antenna can achieve
wide impedance bandwidth with multi number of bands
[14].Also the VSWR for each geometry results <1 for the
resonated frequencies. These types of antennas are suitable
to applications such as TV broadcasting, WIMAX ,Mobile
LAN,Bluetooth, GPS,Broadband
Wireless FWA,RF Powered System and various other

Phones,Wireless

applications.[5]
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