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Miniaturized Microstrip Patch Antenna for
Microwave Imaging Application
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Abstract: This paper present the brief view to design of a
microstrip rectangular patch antenna.  Microstrip patch
antennas are used because of configuration such as low profile,
conformal, light weight, and easy fabrication. The linear
polarization and circularly polarization of microstrip patch
antennas have attracted more attention recently. These antennas
are significant due to their ability to improve the benefits of
microwave imaging application. The Federal Communication
Commission (FCC) has approved the frequency limit for
narrowband and wideband antenna. One of the advantage of the
narrow band technology is the design of feasible compact
conformal antennas. Therefore a compact miniaturized
microstrip rectangular patch antenna has been proposed to
design for microwave imaging application. The miniaturization
of microstrip patch antenna has been done to obtain the better
narrow bandwidth, return loss and Voltage Standing Wave Ratio
(VSWR). Ultra Wide Band (UWB) is achieved by using certain
techniques which is used for expansion of bandwidth. The
rectangular patch antenna with a 50Qmicrostrip feed is
fabricated on the FR4 substrate.

Index Terms: MSA, return loss, VSWR, bandwidth, UWB

I. INTRODUCTION

Microstrip rectangular patch antenna is preferred and

choosen because of their specification such as low profile and
conformal structure. Microstrip patch antennas have
advantages like low profile, compatibility with planer as well
as non planer surfaces, suitable for multi frequency operation
and simplicity of manufacturing [3]. Microstrip patch
antennas are widely used in compact devices such as mobile
phones, laptops, USB dongles based n wireless
communication etc., and Microstrip patch antenna plays an
important role for the miniaturization of these devices [6].

At lower frequencies the size of the microstrip antennas
becomes large band technology. The radiating patch and
ground plane. [3]. The metallic patch can take many
configuration 1. Rectangular patch 2. circular patch. There
are variety of techniques are used to reduce the size of the
microstrip antennas. A most important technique used to
reduce the size of a patch is to eliminate one of the radiating
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edges with a circuit [5]. However, there are certain
limitations in designing of a microstrip antennas due to its
narrow bandwidth. These types of microstrip patch antennas
are popularly known as ‘printed resonant antenna’ and are
used for narrow-band microwave wireless link [6].
Generally, rectangular and circular microstrip patches are
commonly used for simplest and demanding applications.

Il. DESIGN OF MICROSTRIP PATCH ANTENNA

Initially a microstrip patch antenna is designed. The antenna
with a dielectric substrate of height 'h', relative dielectric
constant er and antenna operating frequency fr. The efficient
antenna design parameter is calculated by,

W = c/2f [(€r + 1) /2]-1/2 and L = ¢ / 2f Vee —2Al
W here, €e Al can be calculated from [8].
A.Radiation pattern
The radiation pattern of microstrip miniaturized
rectangular patch antenna is a half wavelength long. The

fringing at both side of the patches are responsible for
radiation pattern.
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Fig. 2 Fringing field

I1l. PROPOSED SYSTEM

The proposed system is based on designing of miniaturized
microstrip rectangular patch antenna for microwave imaging
applications. The proposed antenna is designed to achieve
the narrowband and wideband frequency approved by the
FCC. The Computer Simulated Technology software can be
used for the design purpose. Miniaturization is done by size
reduction of the microstrip rectangular patch antenna to
attain the better narrowband and wideband is obtained by
introducing slots in the ground rectangular plane.
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IV. SIMULATION RESULT FOR NARROWBAND

A. Microstrip patch

Fig. 3 Front view of MSA

Fig. 4 Perspective view of MSA

B. S Parameter

S parameter is calculated based on the reflection coefficient
of the microstrip patch antenna. This parameter explains the
amount of an electromagnetic waves is reflected by an
impedance matching discontinuity in the transmission range.
The representation of s parameter of microstrip patch made
of dielectric substrate FR-4 material.
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Fig. 5 S Parameter of MSA
A rectangular patch antenna fed by microstrip line has been
designed and obtained 7GHz resonant frequency and VSWR
of 1.061 and return loss of about-48.8db. Miniaturization can
be done by size reduction of the rectangular patch. The range
of VSWR has to be less than 2 denotes that impedance
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matching between the transmitter and the receiver. Return
loss denotes the amount of power reflected from the antenna
resonant frequency denotes the radiation.

C. VSWR and return loss

Voltage Standing Wave Ratio (VSWR) is a function of
reflection coefficient which describes the power reflected or
radiated from the antenna. The various parameters such as
VSWR, RETURN LOSS is represented here.
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Fig.6 VSWR of MSA

VSWR is the measure of impedance matching of source loads
to the characteristics impedance of the transmission line.
VSWR should be less than 2 denotes the better performance
of the antenna.

: e el
; B — m 4@5 § —3
4 ' - : o
3 \ //
A -
p AN/
3 Al
4 ‘
5 1 :
'm T T T ; ;
; 5 i B s 1 a
: Py
Fig. 7 Return loss of MSA
V. ULTRAWIDE BAND
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VI. SIMULATION OUTPUT FOR UWB discontinuity in  the transmission medium. The
representation of s parameter of microstrip patch made of
A .Reduced Ground Plane dielectric substrate FR-4 material is shown in Fig

Ultra wide band is achieved by various techniques and one of

the method is reduced ground plane. Ground plane reduction ‘s , : : :
is achieved by reducing the length of the ground in the D\ e i g
microstrip patch antenna to the minimum in this some ; : ' = :
bandwidth enhancement will be obtained. Microstrip patch 1
antenna is narrow band antenna because the radiation will :
occur only on both the side of the patch. By reducing the il
ground plane the entire patch will radiate this will improve [}
the bandwidth. The reduced ground plane is shown in the — ¥ N S N +
below fig. ) R R T A A O O T
- - Frequenty | (Hz
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Fig. 11 Resonant Frequency

Bandwidth enhancement technique such as slot introduction

Y increases the bandwidth up to 30% and then increasing the

substrate thickness also increases the bandwidth to achieve

the ultra wide band frequency. Introducing partial ground

: and then reducing the dielectric constant both of these

: increases the fringing filed and then increases the resonant

e frequency. Accurate Ranging information, Radar and
Imaging

Fig. 10 Reduced Ground plane of MSA

B. Slotted ground plane TR }‘WSWW?‘“‘W

Ultra wide band is achieved by various making the slot in the v !
ground plane of the microstrip rectangular patch antenna. i B s R i
Microstrip patch antenna is narrow band antenna because the @ —_— :
radiation will occur only on both the side of the patch. By
introducing the slot in ground plane the entire patch will .
radiate this will improve the bandwidth. The slot introduced Ko e
antenna is shown in the below fig. [ - -

Fig 12. VSWR of MSA

V. CONCLUSION

The microstrip patch antenna is narrowband antenna, so
ork has been done to miniaturize the microstrip patch
4=@ntenna by reducing the size to increase the bandwidth of the
antenna. The performance analysis of rectangular microstrip
antenna for narrowband application has been done in current
work. Firstly, a rectangular patch antenna fed by microstrip
] line has been designed and obtained 7GHz resonant
Fig. 11 Slotted ground plane frequency and VSWR of 1.061 and return loss of
about-48.8dh. Ultra wide band is achieved 3-12.1GHZ of
resonant frequency and VSWR of 1.996.

C. UWB S PARAMETER

S parameter based on the reflection coeffiecient of the
designed antenna. This parameter describes how much of an
electromagnetic waves is reflected by an impedance
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