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ABSTRACT

In this project focused on proposed the simulation petlormance evaluaton of the designed
microstrp patch antenna, configured for wireless simulation uswe in vingle and quad array+.
aperating at two diflerem frequencies. 3.8 and 4.7 Gz, s presented

The antenna s made by the substrate of T R-4 with a athickness af | # mm and declectre constant
ol 4 3 The retum bas (S D of a patch antenna s 40161774 1) at 3 L4372 Gally whereas it 14 -
J4 S8IS20 U1 at 4 7006 GH2. This indicates near-perfect impedance matching of an antenna. the
ratches are put togeether

The company's power supply ensures equal power and phase integrity across the antenna, alwo the
same feedline ensures the performance of the device. This feed design helps minimize integration
and demanstrate integration of benefits selectnn options.

This research will give an integral. comprehensive analvsis and techmiques for the design of

mirostrip patch antenna arrays for various uses in the ficld of communication that s hased on
wireless,

Keawords used in this project: -

Shot of rectangular shape

Feedline of the patch

Array of patch

Microstrip patch antenna

Radiation Efficiency of the proposed design
Gam (farfield)

The VEWR

S-parameters also known as Retumn loss
Directivity (in the farficld)
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ACRONYM

CST - Computer Simulation Technology

VSWR - Voltage Standing Wave Ratio

MPA - Micro-strip Patch Antenna

MIMO — Multiple Input Multiple Output
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CHAPTER 2: SOFTWARE USED

Csl Studio dﬁmt._ l‘-}“ computational electromagnetics tool developed by the expert software
O TCCTS £ IS TS ' ¢ i i - hi
engineers and researchers r.:-l'[?.hwult Systémes Simulia to meet the industrics requirement af high
accuracy at low wwrn around time.

Multiphysics can be used, as well as many different simulation methods, including Finite
Integration Techmque (FIT), Finite Element "-!i.thud (FEM). Transmission Line Matrix { TLM).
Multilevel Fast Multipole Method (MLIMM), and Particle Flement Method (11C). Other physics

analyzers related 10 electromagnetics can provide simulation results with less simulation time and
more.

CST Studio Suite, formerly MAFIA, is sold by CST, a subsidiary of the Technical University ot
Darmstadt. founded in "’“?"‘ 1o commercialize the FIT initiative created by Thomas Weiland in
1977. Although the software was designed for particle accelerator laboratories, it quickly found

application in Microwave engineering: therefore, FIT was used in CST Microwave Studio (CS1
MWS) in 1998 and became CST Studio Suite in 2005,

CST was acquired by Dassault Systemes in 2016, making CST Studio Suite a Simulia product by
now. since that time. The time domain FIT method uses a meshing technique known as Perfect
Boundary Approximation (PBA) to represent the field in the hexahedral mesh and also has a
frequency domain FEM solver.,

Alternative methods include MLFMM and radiation therapy. There are also many solutions such
as PIC. Wekefield, Thermodynamics and Process Systems. Neidt= 201l and Tnrel Naos Phi both
provide hardware acceleration

b T
..-'\" | 2 b
a | "
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antenna array for3 .45 GHz

L‘nmpfmcnt name Lenuth (unit) Width (unit) Heieht (unit)
Ground 3§mm $hmm 11.035mm
Sul:'rs-iratr: 35mim ddmim B | .6mm
Paich 19.192mm 274126mm T 003 smm
Feedline 7.342mm imm ~ 0.035mm
Table (3) Dimensions of the single Element MPA a1 4.7 Gz
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i-".g (4) Structure of single element antenna for 4.7 Gllz

Component name Length (unit) Width (uniny Height (unit)
Ground 2Y9mim 4 mim 0.035mm
Substrate 29mm 140mm 1.6mm
Paich 14.389mm 27.813mm 1.035mm
Feedline 7.416mm Jmm 0.035mm

Table (4) Dimensions of the Four Elements MPA at 4.7 Gz
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CHAPTER 7. Scorg OF IMPROYV
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¢ can be improved wi .
The ﬁu“;i;q;:wmmi‘;u numh-clrh{:?:lg:ﬁ“ curve and more frequency band be cover under the -
TS LR, g2 . HHONS and mare precise 1aking

) i : : 3 . ne of veters ol the
th. W wth '"_""l' simulated hc"“.!h‘ of the antenna's patch compo : - Gyt M obe
promise W ith the overall gain of the system PR e eI a0

EMENT

jeng
L\\ﬂ‘

\lso, We can go for FEMAVING certain portion from
il make the antenna as defective cround and in
pespectiy cly.

the Ground or patch near the feedline. which
sert feedline patch Micro-strip patch antenna

Not enly. we are limited 1o the designing of the antenna. one can v different materials with

Jif¥erent .Lln:l_cc!rlc Fﬂl‘lﬁl&ll!l m?lm_d of FR-4 which has epsilon value of 4.3. one can use Copper
in annealed from tor the fabrication of patch, ground. and feedline. This some times can give

worse results then the pervious selection, but one can do the iteration on patch and ground size
1o vet better results,

As of the dillerent materials has different epsilon values so different values of the patch and
ground dimensions will be required 1o get the same or better results then one from the other.

But there is no limit in this field of Micro-strip Path antenna. one can go out of box and use
different designs instead of single and array, like there are options for MIMO i.c. Multiple Input
Multiple Output.
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Cuarren SIWORKING OF 3.45 & 4.7 GHZ
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CHAPTER 3:WORKING OF 3.45 & 4.7 GIZ

The MPA works with a very basic structure, when we put a dielectric material in between Two
-mduL‘l‘mg plates. !'f.nd.cnmhinc the patch with the ground via a port. Then it’ll start conducting
and radiates a certain frequency. In this work, we have taken a diclectric material of type FR-3
which has a dielectric constant of 4.3 and this substrate is sandw ich betwcen two olates of PEC.
Bottom one is called ground and other the top one is known as patch of the given antenna.

Normally: the area (length and width) of ground and substrate are same for a given MPA.
difTerence been the thickness of the 2 lavers. Here. the cround has a thickness of 0.035 mm
whereas the patch is taken to be of 1.6 mm thick. The patch is also of thickness 0 035mm. Some
times i order 1o get better results, the proposed design can be defected by remon ing some of the
‘portion from ground or from the patch, which when do in optimal way will help in increasing the
overall results parameters such as Gain, Directivity, Return losses and radiation efficiency.

‘In designing of the micro-strip patch antenna. the main part is to cakulate the dimensions of the
patch. These dimensions are calculated by the mathematical formulas and then, iterations are done
by increasing or decreasing the length and width of the patch to get the maximum gain from the
‘anienna at the target frequency below -10dB of reflection coefMicient.

In order to simulate the design for the micro-strip patch antenna: we'll first calculate the requ red
length and width of the patch and then move on to consider the dimensions of the ground and

substrate with the reference of the mathematically calculate parameters. And do multiple iterations
until the required results are obtained.

Component mame | Length (unit) Width (umit) | Hereht (unit)
Ground 39mm 44mm 0.035mm
Substrote 35mm * trem ' brm
Paiwch 19 744mm 37.236mm 0.055mm |
Feedline 7.342mm imm 0.033mm
Table (1) Designming of the single Element MPA at 545 Gliz
LT =
CST Studio Swite
E:l Fown g (St s | .-
i ] d i
_.?‘_____‘_ﬂ_q__ -1 ‘I\
T

Pl e

-[\I‘_m “——-.h

e—

P

Fig (2) Shuctuﬁ: of single element antenna for 3.45 GHz

Component name Length (unit) Width (unit) Height {unit)
Ground I5mm 200mm 0.035mm
Substrate 35mm 200mm I.6mm
Patch 19.908mm 37.436mm 0.035mm
Feedline 7.342mm Jmm 0.035mm

Table {2) Dimensions of the Fﬂl.ll"l! MP

r g

A
3
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CHAPTER 1: INTRODUCTION

Microstrip Patch Antennas are one of the most explored snd wsed scde
types of praded sefctea Vs
because they play an importamt role in wireless communicaoms Myoosrp Accoors e
microstrip technology and are very easy (0 design and mamufacture. The mucromwr g oo wre™
generally consists of three parts: these are the electric light on the side of the dubeorre w7

M“wm"".hdhmm 43 “*w oy ) 1Y et
can be seen in the image below . ! o pes

fig (1) Structure of Single clement anennz crampic

It can take geometric shapes such as rectangle oval rangle or other shuges on of the Wt
exampics is shown in the figure (1).

The ficld may also be removed in some areas. Emitied patches and feed ey wrc pomeme )

onto the substrate of diclectric property. The radmtion of ths macrowrny percs
antenna mainly originates from the fringe ficld between the ofge of the patch and e grownc
plane. For antenna performance, a thick diclectric subsirate with low diglecire comem (<6 ©
required as it provides better performance, larger bandwidth snd beticr power. Bar st o
arrangemen! makes the antenna larger. Therefore. we need 1o strike 2 balance botweors amons
size and antenna performance. Stimulation directs 2 source of clectromegnetic enerpy 10t faes.
creating a negative charge around the feed point and 2 positive charge in other parts of the gues
This voltage difference creates electricity in the antenna, causing the smicnns 10 breai. The fru
part is emitted into space, which is the "known™ radistion for the rosal The woomd & S
difference wave that bounces back into the gap between the fickd and the grownd and hoign = S
actual transfer of electricity. The tip of the wave remains in the dickectric submrate duc 1o the 10
reflect

" Microstrip antennas can be divided into four types:

~ 2 Microstrip dipole antenna,
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