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ABSTRACT

This paper propose a novel design of microstripi¥#tp antenna at 2.45 GHz for ISM (industrial, stitc and
medical) band application. The proposed antennaistsnof pair of reflector, a driven element ande¢hdirectors.
The antenna had achieved directivity of 5.95 dBingf 4.496 dB, return loss of -41.5 dB and hifficiency. It has been
fabricated on the FR-4 substrate with dielectriostant of 4.4, loss tangent of 0.02 and substitghh1.6 mm.

Computer simulation technique (CST) MW studio seftsv was used to simulate the design antenna.

The parameter of antenna such as directivity, deindwidth and antenna were analysis and alsostisdu

KEYWORDS: Microstrip Yagi-Uda Antenna, Computer Simulatioachnique (CST) MW Studio Software, Radiation
Pattern, Smith Chart, Printed Circuit Board (PCBYJA Connector

INTRODUCTION

The Yagi-Uda antenna array generally consists oéflector, a driven element and one or more directo
The driven element of Yagi-Uda antenna is direetlgited by the source and current is induced imgiBc element by
mutual coupling. The current distribution in drivelement and parasitic element control the chanatiteof antenna such

as directivity, gain, bandwidth and efficiency [1].

In order to enhance the antenna characteristic ¥agi-Uda antenna a driven element and all the giiica
elements are arranged on the same substrate [Zhdme the beam of the antenna the parasitic etemigmopen circuit
stubs is tited in a desired direction [3]. Nowadayagi-Uda antenna is used for TV application adl &e for wireless

communication also [4-5]. It also radiates the Brelbeam with driven element and several parasigenents [6].

In this paper the design antenna consist of twiectdrs, a driven element and three directors. § luieectors
were used to increase the gain of antenna. A faneftector has been used to increase the dirégtiof antenna.

The ground plane of design antenna is truncatedhwihiprove the results.

Antenna efficiency was also increase by the triettaround plane. The antenna was design at resgnati
frequency of 2.45 GHz which found many applicatidios industrial, scientific and medical (ISM) barahd in
communication system. The designed antenna is atediby Computer simulation technique (CST) MW itusbftware
[71.

DESCRIPTION OF ANTENNA

The proposed microstrip Yagi-Uda antenna is showrfigure 1. The antenna has been analyzed on FR-4
substrate with dielectric constant of 4.4, losgy&art of 0.02, substrate height 1.6 mm and length0O6f mm and width of

100 mm. The back view of proposed antenna is shioigure 2.
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Figure 1: The Design of Proposed MicrostricYagi-Uda Antenna

Figure 2: The Back View of Proposed Microstrip Yagi-UdaAntenna

The design microstrip Yadilda antenna consists of pair of reflectors, a drieeement and three directo
The ground plane of the antenna is truncated length and width of 91 mm and 39.8 n As the ground plane is
truncated the pair of reflector can be easily pdaghichhelps to improve the radiation efficienThe fabricated layout of

proposed antenna is shown in figur&t& parameter of desi@ntenna is given in table 1.

Figure 3: The Fabricated Layout of Proposed Microstrip Yagi-Uda Antenna
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Table 1: Parameter of Design Antenna
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Dimension Dimension
Parameter Parameter

(mm) (mm)
L, 65 D, 24
L, 39.8 D 5
Ls 32 DY 10
L4 28 Dy 6
Ls 24 Ds 5
Le 34 W, 2
L, 34 W, 29.6
Lg 91

L, = length of microstrip feed line.

L, = length of driven element.

Ls, Ly & L5 = length of directors.

s & L; = length of reflectors.

D = distance between driven element and reflector.
D = distance between microstrip line and reflector.

3 = distance between driven element and director.

D & D5 = distance between directors.

W = width of patches.

lg & W, = length and width of ground plane.

RESULTS AND DISCUSSIONS

The Computer simulation technique (CST) MW studiftvgare was used to simulate the proposed micpostri
Yagi-Uda antenna. The proposed antenna is desithie aesonating frequency of 2.45 GHz. It had aadethe directivity
of 5.952 dBi, gain of 4.496 dB and bandwidth of DMHz. The design antenna had the return loss df-4B. The

comparison of simulated and measured return Iegshgis shown in figure 4.
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Figure 4: The Return Loss Graph of Proposed Microsi Yagi-Uda Antenna

The directivity and gain of proposed antenna isshim figure 5 and figure 6.

ani
5.95
415
2.74
1.26
[
-9.29
-17.5
~25.8
-au

Type Farfield
Approximation  enabled (KA >> 1)
Honitor Farfield (F-2.85) [1]
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Figure 5: Directivity of Proposed Microstrip Yagi-Uda Antenna at 2.45 GHz
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Type Farfield
fpproximation  enabled (ki >> 1}
Hond tor Farfield (F=2.4%) [1]
Conponent abs

output Gain

Frequency 2.4

Rad. effic.  -1.a56 dB

Tot. eFfic. ~1.457 a8

Gain H.A96 0B

Figure 6: Gain of Proposed Microstrip Yagi-Uda Antenna at 2.45 GHz

The smith chart was used to analyze the impedarstehing [8]. The design antenna has been completely

matched with the feed point at 2.45 GHz. The swlithrt is shown in figure 7.
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Figure 7: Smith Chart of Microstrip Yagi-Uda Antenna
CONCLUSIONS

In this paper a microstrip Yagi-Uda antenna witlo teflectors, a driven element and three diredsoposed
and simulated. The proposed antenna had achieeedirérctivity of 5.95 dBi, gain of 4.49 dB and netdoss of -41.5 dB
at the resonating frequency of 2.45 GHz with propepedance matching. The design antenna can be insetany
application of ISM (industrial, scientific and medi) band and in communication system such as m&ve oven,

wireless sensor network, Bluetooth, wireless LANd & cordless phone.
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