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ABSTRACT.: Microstrip patch antenna is mostly used in modern communication devices over conventional antennas
mainly because of their size. In this review paper a survey is conducted on commonly used techniques and design used
in microstrip antenna papers which has been used by authors for designing of an efficient, low profile, small,
compatible, affordable microstrip antenna, mainly used to designed reconfigurable, multiband and wideband antennas,
after that a initiator patch design is given with dimensions on which technique will be applied for the analysis of
different parameter of antenna.

KEYWORDS: Fractal, Slot, Dielectric, Microstrip, DGS.

I.LINTRODUCTION

In today world of wireless communication, recent developments in wireless communication industry continue to derive
requirement of small, compatible and affordable microstrip patch antennas. A patch antenna is a narrowband, wide-
beam antenna fabricated by etching the antenna element pattern in metal trace bonded to an insulating dielectric
substrate such as a printed circuit board with a continuous metal layer bonded to the opposite side of the substrate
which forms a ground plane [4].The EM waves is produced by an antenna which is so called transducer because it
transform electric current in to EM waves and by receiving vice versa [8]. Radiation of antenna by changing the current
inside a conductor wire is the concept of radiations of antenna. By accelerating or decelerating the current in a straight
wire, the current will create a flow which makes the antenna radiate, if current will not flow antenna never radiate [15].
Common microstrip antenna shapes are square, rectangular, circular and elliptical, but any continuous shape is
possible. The resulting structure is less rugged but has a wider bandwidth because such antennas have a very low
profile, are mechanically rugged and can be shaped to conform to the curving skin of a vehicle [8]. They are often
mounted on the exterior of aircraft and spacecraft or are incorporated into mobile radio communications devices.
Microstrip antennas are best choice for wireless devices because of characteristics like low profile, low weight, ease of
fabrication and low cost. Since it is common practice to combine several radios into one wireless and use single
antenna. Microstrip antenna suffers from disadvantages like they have less bandwidth and gain [16]. For obtaining
multiband and wideband characteristics, different techniques have been used like cutting slot in patch, fractal geometry
[2] and DGS [10]. In order to increase bandwidth DGS has been used. DGS may be realized by cutting shape from
ground plane. Shape can be simple or complex. When DGS has been applied to antenna equivalent inductive part due
to DGS increases and this cause high effective dielectric constant hence bandwidth reduced. It is to be noted that within
particular area of ground different DGS can produce different resonant frequencies and different bandwidth. In this
paper two radiating u slot in ground plane have been cut out. Hence new resonances along with effective current paths
are generated in ground plane, as result wideband characteristics have been obtained [5].

I.LLITERATURE SURVEY
Alsath et al.[1] proposed approach to enhance isolation in microstrip patch antenna arrays is described. A Defect is
introduced called as meander line resonator by creating defect known as band notch function. Resonator is designed to

block surface current at resonant frequency of two patch antenna. This antenna provided an improvement in isolation
by 16 dB with reduced edge to edge spacing of 7 mm. This design and simulation has been carried out using antenna
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simulation software. The resonator is designed to block the surface current at the resonant frequency of the two patch
antennas coupled along H-plane and operating at a frequency of 4.8 GHz. The interelement isolation before and after

the implementation of SMLR has been investigated.

Fig. 1. Proposed SMLR decoupling unit sandwiched between two patch antenna elements[1]
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Khidrewt al.[2] proposed dual beam microstrip antenna, Two radiation beams were obtained by operating patch at
higher order mode instead of fundamental mode. In this, bandwidth of antenna is obtained by making use of u shaped
patch. Conventional U slot patch antenna, parametric analysis is analyzed. Also effect of U slot inclusion on
performance of patch antenna was analyzed. Antenna was designed and simulated using HFSS simulated software and
good effects were obtained between practical and experimental results. The antenna operating frequency range is 5.18—
5.8 GHz with VSWR less than 2, which corresponds to 11.8% impedance bandwidth. It exhibits two radiation beams,
directed at 35 and with 7.92 dBi and 5.94 dBi realized gain,&gspectively at 5.5 GHz
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Fig. 2. Geometry of the proposed U-slot microstrip antenna: (a) top view; (b)side view. [2]

Nasimudin et al. [3] proposed circular symmetric slotted microstrip patch antenna with compact size. This antenna was
obtained by cutting shapes in diagonal directions of microstrip patch antenna. . A measured 3 dB axial-ratio (AR)
bandwidth of around 0.7% (6.0 MHz) with 2.0% (18.0 MHz) impedance bandwidth was achieved. The measured
boresight gain was more than 3.3 dBi over the operating band was obtained. Different shapes for the slots are studied
and compared, based on the fixed overall volume of the antenna for circularly polarized diagonally symmetric slotted
microstrip-patch antennas. This antenna was designed to have compact size of small dimensions.
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Fig. 3. Generalized arbitrarily shaped slots for diagonally symmetric slotted microstrip-patch structures. [3]

Liu et al. [4] proposed triband bowtie antenna using slot technique. This antenna was obtained by inserting two pairs of
slot with different length of isosceles triangle without increasing area of triangle. This antenna is designed to operate
for three different bands applications. Antenna was resonated at three different bands but its dimensions were made for
middle frequency band. This antenna was resonated for 3.5 GHz, 4.5 GHz and 5.8 GHz. Design and simulation was
carried out using antenna simulation software.

Ground

(a)
Fig.4. Geometry of the single-band bowtie antenna without slot (proposed parameters).[4]

Moosazadeh et al. [5] proposed small and compact triple band microstrip fed printed monopole antenna for wireless
local area network. This antenna was used for Wireless Local area network applications and Wi-Max application. The
proposed antenna consists of a rectangular radiating patch with L- and U-shaped slots and ground plane. A parametric
study on the lengths of the U- and L-shaped slots of the proposed antenna was provided to obtained the required
operational frequency bands—namely, WLAN(2.4/5.2/5.8 GHz) and WiMAX (2.5/3.5/5.5 GHz). The proposed
antenna was small (15 15 1.6 mm ) when compared to previously well-known double- and triple-band monopole

antennas.
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Fig. 5. Configuration of the proposed antenna.[5]

TABLE 1: TABLE FOR THE COMPARATIVE ANALYSIS OF DIFFERENT TECHNIQUES.

Proposed Antenna

Technique Applied

Remarks

Implementation of Slotted Meander-
1 Line Resonators for Isolation
Enhancement in microstrip Patch

Antenna Arrays

A Defect is introduced
called as meander line
resonator by creating
defect known as band
notch function. Resonator
is designed to block
surface current at resonant
frequency of two patch
antenna.

To enhance isolation in
microstrip patch antenna
arrays and it has
concluded that that
technique only
implemented on array
antennas.

Wide Band Dual-Beam U-Slot

Bandwidth of antenna is
obtained by making use of

The proposed design was

technique

without increasing area of
triangle.

2 microstrip Antenna u shaped patch. used for stationary
Conventional U slot patch terminals of various
antenna, parametric indoor wireless
analysis is analyzed. communication networks.
obtained by cutting shapes 3 dB axial-ratio (AR)
circular symmetric slotted in diagonal directions of bandwidth of around
3 microstrip patch antenna with microstrip patch antenna. 0.7% (6.0 MHz) with
compact size 2.0% (18.0 MHz)
impedance bandwidth
was achieved
obtained by inserting two | Antenna was resonated at
pairs of slot with different | three different bands but
4 Triband bowtie antenna using slot | length of isosceles triangle | its dimensions were made

for middle frequency
band. This antenna was
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resonated for 3.5 GHz,
4.5 GHz and 5.8 GHz.

obtained the required

consists of a rectangular operational frequency
5 Compact and Small Planar radiating patch with L- bands—namely,
Monopole Antenna With and U-shaped slots and WLAN(2.4/5.2/5.8 GHz)
Symmetrical L- and U-Shaped Slots ground plane. and WiMAX (2.5/3.5/5.5
for WLAN/WiIMAX Applications GHz).

I11. ANTENNA DESIGN
In this paper The steps [16] to obtain the dimensions are as follows

Step 1: Determination of the Width (W)
The width of the microstrip patch antenna is given by (1)

W= al )

fo (€ +1)/2

Step 2: Calculation of effective dielectric constant, €..¢ , Which is given by equation (2)
1

(e, +1) (&—1) h12
Ereff = ) + > [1 + 12 W] (2)
Step 3: Calculation of the length extension AL, which is given by (3)
\'\
AL (eretr +03) (1 + 0.264)
T =0.412 W 3)
(eretr — 0.258) (- + 0.8)
Step 4: Now to calculate the length of patch by (4)
L=—20 _ _2AL (4)
fo\/ Creff
Where the effective length of the patch Lk
Ao
Lt =t ey ®
Step 5: Calculation of Ground Dimensions
Ly-6h+L (6)
W, =6h+W 7
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In this paper after review and studying dimensions of patch are taken same with respect to reference paper [1] and
work has been carried out to modify the patch structure to obtain improved results in respect to return loss and

bandwidth at same frequency.

IV.INITIATOR PATCH DESIGN

Microstrip antenna has been used for various applications like defense, airplane and military applications. But these
antenna suffers from disadvantages of small bandwidth, gain and return loss. In order to improve antenna
characteristics, different techniques have been used like use of fractal geometry, defected ground structure and slot
cutting slot. In this dissertation, slots have been cut on side of patch so as to obtain better characteristics; initially patch
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of length 30 mm is taken and analyzed using coaxial feed at (1, 13, 0). FR-4 has been used as substrate with dielectric

constant of 4.4 and loss tangent of 0.02. Design is modified by making a u slot so as to make similar to that of reference
antenna as there are certain draw backs of microstrip antenna.
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Fig. 6. HFSS simulated design of the initiator antenna

TABLE 2: Dimensions of Initiator Antenna

Variable Value
Length of patch 30 mm
Width of patch 30mm
Length of ground 50 mm
Width of ground 50 mm
Thickness of substrate 2.4 mm

Feeding technique used

Coaxial Feeding Technique

Substrate used

FR-4

Dielectric constant 4.4

Loss tangent 0.02

Feed point (1,13,0)
V.CONCLUSION

This paper shows the review and survey of techniques and design for the designing of efficient microstrip patch
antenna. By using one of any above mentioned technique some of the limitations of conventional microstrip
characteristics is improved. This review work is done on some characteristics implemented through different
techniques. Nevertheless, useful solution are still less and suffer from different problems like complexity of structure
,reduced bandwidth, reduction of gain etc. Hence, the author feels that further research and more work is needed in
these areas. After searched the gap of research paper, reached at the point where is the a design has been discussed in
this paper based on HIGH FREQUENCY STRUCTURE SIMULATOR. In this design all the techniques will be used
for analysis the parameters OF ANTENNA.
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