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ABSTRACT

In today’s modern communication industry, antennas are the most important components required to create a
communication link. For all practical wireless applications, miniaturization of antenna has become important.
Micro strip antennas are the most suited for aerospace and mobile applications because of their low profile, light
weight and low power handling capacity .There are number of parameter associated with micro strip antenna such
as gain, return loss, bandwidth, beam width. For the better performance, all these parameters need to be optimized.
Design and simulation of Wideband switchable antenna at 4.9 GHz & 5.4 GHz frequency. Designed and simulate
Dual micro strip patch antenna at 4.9 GHz & 5.4 GHz and achieved return loss -27dB, Bandwidth 649MHz Gain
5.64dB.
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1. INTRODUCTION TO MICRO STRIP ANTENNA CONFIGURATION

Reception apparatus is a transducer intended to transmit or get electromagnetic waves. Micro strip receiving wires
have a some focal points over ordinary microwave reception apparatus and consequently are generally utilized as a
part of numerous useful applications. Micro strip reception apparatuses in its most straightforward arrangement are
appeared in Figl. It comprises of an emanating patch on one side of dielectric substrate (€r<10), which has a ground
plane on other side.
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Fig- 1: Schematic of micro strip antenna configuration

There are Four types of Micro strip Antenna Configuration:
(i) Micro strip patch antennas

(iiy Micro strip dipoles

(i) Printed slot antennas

(iv) Micro strip Travelling wave antennas
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2. INTRODUCTION TO MICRO STRIP PATCH ANTENNA

A MPA consists of a radiating patch on one side of a dielectric substrate which has a ground plane on the other side
as shown in Figure 1.1.The patch is generally made of conducting material such as copper or gold and can take any

possible shape. The radiating patch and the feed lines are usually photo etched on the dielectric substrate.

Patch -

Dielectric Substrate

Ground Plane

Fig- 2: MICRO STRIP PATCH ANTENNA

3. CALCULATION OF PARAMETERS FOR MICRO STRIP PATCH ANTENNA
The first step is to calculate dimension parameters of driven patch, which are defined as follows:

Following equations are used for designing Micro strip patch antenna.

For Width calculation (W):

. B ,2 § - , 2
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The effective dielectric constant of the rectangular micro strip patch antenna:

_ Ept1
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For Length calculation(L):
The Actual Length of the Patch(L):
Lep=L—2A N, il 3)

c
Where Leff = W—ErTﬂ“ ................ 4

Calculation of Length Extension:

(Ereff+0.3)(%+0.264)
(€rers=0.258)(2+0.8)

A _ 0.452
h
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Atfter this calculation, simulation can be done in CST tool.

Parameters Values of Patchl Values of Patch2
Width 18.8mm 17.06mm
Height 1.57mm 1.57mm
Length 14.23mm 12.84mm

Table 1:Calculation Of Parameters

4. DUAL MICRO STRIP PATCH ANTENNA DESIGN AT 4.9GHz & 5.4GHz

Now from above data, the design of Dual Micro strip Patch Antennain CST software is given below.

<
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Fig-3: Dual Micro strip Patch Antenna at 49GHz & 5.4 GHz in CST

The output of Dual Micro strip Patch Antennaat 4.9GHz & 5.4 GHz is given below.

From above Figure-3, we use reconfigurable technique  for a PIN Diode. Here PIN Diode conditions ON-

OFF,OFF-ON & ON-ON show in below.

The length of each stage is show in Fig.(3), which corresponds to an electric length (Eeff) of 900.Using CST tool,
the dimension of the micro strip line viz. length (L), width (W) and Substrate Height(h) between each other are
calculated for the Reconfigurable Micro strip Patch antenna. The width, Height and length of each stage of the
Micro strip patch antenna are derived, as illustrated in Table.
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Table-1: Calculated Dimension of dual Micro strip patch antenna Section

Stage W(mm) h(mm) L(mm)

1 18.8 157 14.23
2 17.06 157 12.84
3 3.55 1.57 11.5
4 125 157 2.2

5 10 157

6 24 1.57

7 2.7 157 9.2

From the data given in above table, the design in CST is given above Fig(3).

Now, Condition of PIN Diode Patchl ON & Patch2 OFF:
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Fig-4: PIN Diode Patchl ON & Patch2 OFF at 4.9 GHz
From above graph, we obtain Return loss aroun -14.536 dB and Bandwidth is 129MHz.

Now, Condition of PIN Diode Patchl OFF & Patch2 ON:
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Fig-5: PIN Diode Patchl OFF & Patch2 ON at 5.4 GHz
From above graph, we obtain Return loss aroun -17 dB and Bandwidth is 234MHz.

Now, Condition of PIN Diode Patchl ON & Patch2 OFF:
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Fig-6: PIN Diode Both Patch ON at 4.9GHz & 5.4GHz
From above graph, we obtain Return loss around -26.6 dB and Bandwidth is 649MHz.
Results Of Gain and Smith Chartare also show in below from the fig.(3)
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Fig-7: Gain at 5.4GHz
From above graph, we obtain Gain around 5.6447 dB
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Fig-8: Gain at 4.9GHz
From above graph, we obtain Gain around 5.6728 dB
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6. COMPARISON OF OUTPUTS RECONFIGURABLE DUAL BAND ANTENNA USING DUAL
PATCH ELEMENT:

There are many technique use foe increase a Bandwidth. Here we use reconfigurable technique and PIN Diode is use
as switch. All Results are show in Table 3.we give better results in Both Patch On condition of PIN Diode.

Parameters ON-OFF OFF-ON ON-ON
Frequency 4.9GHz 5.4GHz 4.9GHz-5.4GHz
Bandwidth 129MHz 234MHz 649MHz

Return Loss -14.5dB -17dB -26.6dB

Gain 5.67dB 5.44dB 5.7dB

Table-3: Comparison of outputs

7. CONCLUSION

By using Reconfigurable technigque, designing of Reconfigurable Dual band Antenna Using Dual-Patch Elements
using CST Software provide very good outputs at the center frequency 4.9 GHz and 5.4 GHz. At the both the center
frequency input return loss S;; and output return loss S,; are greater than -15 dB . In design, outputs are matched
with my targeted specification. we get Return loss -26.6dB,Bandwidth 649Mhz and Gain 5.67dB at the center
frequency of 4.9 GHz and 5.4 GHz respectively.
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