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Abstract - An antenna with a low profile as a radio antenna
which is mounted on a flat surface. Normally rectangular
antenna is obtained by folding a patch antenna into a
rectangular waveguide shape. Through this antenna size is
greatly decreased. At the radio frequency 2-4 GHz, Vertical
and horizontal length of an antenna is 150 mm and 140 mm
respectively. The rectangular patch antenna is designed
using the CST designing technique. Antenna resonant
frequency is 1.2636 GHz, reflection coefficient is less than -28,
for the frequency range of 2 GHz to 4 GHz. The substrate used
in this antenna design is made up from FR4 material with
dielectric constant is 4.4. With the help of particular length
(35 mm) and width (3 mm) of a transmission line
rectangular patch antenna various parameter excited for
example S parameter, Voltage Standing Wave Ratio (VSWR),
and characteristic impedance.

1. INTRODUCTION

Microstrip patch antenna is one of the most popular and
frequently used antenna in wireless communication, due to
its structure, light weight, small size, and low
manufacturing cost and can be easily assemble in
microwave circuits [1]. Microstrip antenna consists of
mainly three parts ground plane substrate and patch. It is
very easy to analyse using the transmission line models
which are more and more accurate for thin substrates [2].

Figure -1: Rectangular patch antenna

Patch antenna is basically a directional antenna where the
main power beam is formed on the patch side and very
little radiation can be detected [3]. By using the
Lithography technique a patch antenna is built on a

dielectric substrate [4]. Microstrip have becomes more
appearing technology in mobile phone markets [5],
multiple band and ultra wide technology among the world.
It have been widely used in various applications including
short range communication, Radar, and positioning system
[6]. In this paper we design a microstrip rectangular patch
antenna by using a transmission line fading and get result
by simulation using CST software.

1.1. DESIGNING PROCEDURE AND FORMULATION

For the better performance of the patch antenna, it requires
impedance matching circuits. Input impedance of the patch
antenna is associated with (w/1) ratio. Which is given by

g2 1\2
Zin = 90 & —1 (W)
T

The operating frequency is 2-4 GHz which has been
conceived utilizing the substrate FR4 of dielectric constant
&= 4.4. The height and width of the substrate is 78 mm
and 78 mm [7] [8].

Steps for the development of rectangular patch antenna [9]:

Step1: Simplify €. and h of substrate, a desired resonant
frequency f. and the impedance Z. of the feeding
transmission line.

Step2: Calculate width of patch by using

[ 2
AT e {W<L}
Where:

C = velocity of light (3 x 10*8 m/s)
&, = Dielectric constant of the substrate
f. = resonant frequency of antenna

Step3: Effective dieletric constant
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Step4: Effective length
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Step5: Extension length equation

w
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Ap_qh % 0.412 (ce + 03) (5 )

(2o — 0.258) (F + 0.8)

Step6: Length

L=L 2AL

efr
The patch dimensions is w =3 mm * L = 50 mm
Feed dimensionis w, = 3mm*L; =35 mm

The ground plane length and width is calculated as L, = 150
mm and w,; = 140 mm respectively.

The rectangular patch antenna is designed with the help of
CST simulation software.

1.2. SIMULATION RESULTS

Design and results are done using the transmission line
fading:

A. The size of purposed patch antenna is 150, 140 mm (L,
W). The length of the fading line is 35 mm as shown in
figure 2. In this rectangular patch antenna design of 50 mm
and 3mm sizes are cut to form a rectangular shape
structure. The operated frequency of purposed antenna at
2-4 GHZ. The value of reflection coefficient is -28.616 dB at
operating frequency 1.2636 GHz as shown in figure 3. The
value of a VSWR is calculated at a particular frequency of
1.264 GHz and value of VSWR is 1.0725 as shown in figure
4. As shown in figure 5 the value of characteristics
impedance is 49.1 to 49.4 impedance/ ohm.

Figure -2: A rectangular microstrip patch antenna with slot
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Figure -3: Reflection coefficient
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Figure -4: Voltage standing wave ratio
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Figure -5: Characteristics impedance
RESULTS AND CONCLUSION:

The simulated designed antenna is performed on CST
software. Its result is obtained at the range of 0-8 GHz for
transmission line fading. The reflection coefficient of
transmission line feeding is -28.616 dB and the value of
VSWR is 1.0725.
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