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Abstract-Antenna is not active device; they are passive that only guides the signal energy in a peculiar direction in connection
with isotropic antenna. They act as bridging links between transmitter, free space and the receiver. In this work we have
developed a new study concerning low loss microstrip patch antenna by using semicircular-slot loaded patch resonating at single
frequencies 2.4 GHz. The goal from this work was to get better VSWR and minimum return loss to design a better single-band
antenna. The parametric study of the designed antenna has been attempted in this thesis.

The main research aspect of the Microstrip Patch is to minimize S-Parameters. To minimize S-Parameters and to match the
impedance of the Microstrip Patch antenna several techniques were proposed. The slot on the patch, which increases the
fringing fields, remains simple and effective technique. This paper provides an insight in the design of Microstrip antenna and
presents a design of Single band Semicircular shaped slot rectangular Patch Antenna. HFSS the Finite Element Method based
analysis software is used to design the Patch Antenna and to simulate the results.

Keywords- Semicircular Slot, Single-Band rectangular Antenna, Return Loss, Impedance Matching, VSWR, resonant
frequency, High Frequency Structure Simulator.

L. INTRODUCTION

The advancements in microstrip antenna technology ensued its start in the late 1970s. Basic microstrip antenna elements and arrays
in term of design and modeling had been utilized at fair level by the early 1980s. In the last decades printed antennas have been
largely analyzed owing to their merits such as light weight property, miniaturized size, lesser cost, conformability and the easy
integration with active device over other radiating systems. The conducting materials such as copper and gold due to their better
conductivity and adhesive property to substrate are generally used on the outer surfaces of the substrate for the purpose of patch and
ground. The radiating patch and the feed strip lines are usually photo etched on the dielectric substrate. Electromagnetic wave
radiation from microstrip patch antennas occurs primarily by the reason of the fringing fields between the patch edge and the ground
plane[18].Microstrip Patch Antennas has quite a lot of advantages over other antennas due to their light weight, low profile, low cost
of production, and are easily well-suited with optoelectronic integrated circuits (OBICs) and microwave monolithic integrated
circuits (MMICs). Due to these striking features, the researchers are having noteworthy attention towards microstrip antennas.
Microstrip patch antennas are used in extensive range of applications such as in wireless communication and biomedical diagnosis.
In recent years, the widespread proliferation of wireless communication has augmented the demand for compact broadband antennas
for handheld devices, satellite systems, etc. But it has a disadvantage of producing narrow bandwidth and low gain. To overcome
the inherent limitation, many techniques such as probe fed antenna, stacked shorted patches, patch antenna with thick substrate
electrically and slotted patch antenna have been planned and investigated. In general, there are different shapes for Microstrip Patch
Antenna is available, such as Disc sector, Square, Rectangular, Elliptical, Dipole, Circular, Triangular, Circular ring and Ring
sector. Each design has its own merits and demerits. DGS (Defected Ground Structure) is a non-periodic or periodic cascaded
configuration defect, provided in the ground plane of a coplanar or microstrip or conductor backed coplanar waveguide. This defect
provided disturbs the current distribution of the patch antenna, which in turn is due to the change in characteristics of the effective
capacitance and inductance of the microstrip patch antenna. These microstrip patch antennas have caused a tremendous revolution
in the field of space technology owing to their promising.

Wireless Communication is the process of transmitting radio waves or micro waves over a distance between the two points without
any physical wire attachment. It encompasses various types of devices such as Bluetooth, remote control, Hand-held walkie-talkies,
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personal digital assistant, wireless computer mice and so on. Worldwide Interoperability for Microwave Access is a wireless
communications standard designed to provide a high speed data rates. Its capability to deliver high-speed Internet access and
telephone services to subscribers enables new operators to compete in a number of different markets. In urban areas already covered
by DSL (Digital Subscriber Line) and high-speed wireless Internet access, WiMAX allows new entrants in the telecommunication
sector to compete with established fixed-line and wireless operators. The increased competition can result in cheaper broadband
Internet access and telephony services for subscribers. In rural areas with limited access to DSL or cable Internet.

Knowing that the patch size is inversely dependent to the substrate permittivity, thus, substrate with higher permittivity is needed to
ensure the patch compactness. Fiber Reinforced (FR4) is good in this regard, also its low cost is another benefit. Nevertheless, more
permittivity is increased, more the patch suffers from losses inherent the substrate due to the surface waves that propagate along the
substrate. These waves, will also lead to increased coupling between adjacent elements and can cause ripples in the radiation pattern

1. ANALYSIS OF ANTENNA
The length of the patch is denoted by L and width of the patch is denoted by W. Because the dimensions of the patch are finite along
the length and width, the fields at the edges of the patch undergo fringing. Since some of the waves travel in the substrate and some
in air, an effective dielectric constant eref f is introduced to account for fringing and the wave propagation in the line.

o 40 80 (mm)

Figure 1 Basic Geometry of Circular Microstrip Patch Antenna

A. Coaxial Probe Feed

The Coaxial feed or probe feed is a very common technique used for feeding Microstrip patch antennas. 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 the
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 drawback 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.

Patch

Substirate

Coaxial
Connec tor

Figure 2 Coaxial Probe feed rectangular microstrip patch antenna[2]

Ground Plamne
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A Probe Fed antenna consists of a microstrip patch fed by the center conductor of a coaxial. The outer coaxial conductor is
electrically connected to the ground plane. Due to the absence of a microstrip feed line, the substrate thickness and permittivity can

be designed to maximize antenna radiation.
However, the probe center conductor underneath the patch causes undesired distortion in the electric field between the patch and

ground plane and produces undesired reactive loading effects at the antenna input port [1,2]. The undesired reactance can be
compensated by adjusting the probe location on the patch.

1. DESIGN AND RESULTSOF ANTENNA

A. Design of Semicircular-Slotted Patch Antenna using Rectangular patch using Coaxial Probe feed:
In this design we introduce semicircular slot in patch to made rectangular antenna as according to reference paper and design a

single band antenna.
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Figure 3Semicircular slotted Patch antenna
B. Observation from -10dB return loss
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Figure 4 Return loss graph of square patch antenna
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The Proposed antenna is resonating at 2.4 GHz frequency means provide a single band as described below:
Resonant frequency = 2.4 GHz at -51.94 dB( S-parameter)

C. Observation from VSWR
The proposed antenna give the value of VSWR is very close to ideal value one at resonating frequency which is practically best.
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ERED = Curve Info
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Figure 5 VSWR graph of square patch Antenna

VSWR at Resonant frequency 2.4 GHz is 1.0051

D. Smith Chart
The smith chart curve of Proposed Antenna is shown in Figure.

Impedance Matching at maximum VSWR frequency (2.4 GHz) = 0.9975 x50= 49.88 ohm
Smith Chart 1
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Figure 6 Smith chart curve of square patch antenna

E. Conclusion between Reference Antenna and Proposed Antenna:
So the proposed antenna give the better result in terms of better S-Parameters, better VSWR and impedance matching.

Table 1 Difference Table between Reference and Proposed antenna

Serial Number with | Frequency RETURN LOSS | BANDWIDTH IMPEDANCE VSWR

Antenna Used (GHz) (dB) (GHz) MATCHING

1.Reference Antenna 2.4 -39.58 About 500MHz Not Mentioned in | 1.0212
Reference Paper

2.Proposed Antenna 2.4 -51.94 700 MHz 49.88 ohm 1.0051
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IV. CONCLUSION
In this thesis, a microstrip patch antennas for a single frequency 2.4 GHz (that cover ISM Band) with only coaxial probe feeding
technique is presented. The various parameters like return loss, radiation pattern, smith chart, electric field and VSWR are plotted
for each antenna.
The proposed antenna can be suitably employed for WLAN, Wi-Fi, Bluetooth communication applications. Results show very low
loss, about ideal VSWR Value, good impedance matching and good radiation patterns in the operating band.
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