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Abstract

A yagi-uda antenna for L-band (1- 2GHz) frequency range is
presented. The designing formulas and related antenna characteristics
such as return loss, radiation pattern and gain were also discussed in
this paper.
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1 Introduction

The yagi-uda antenna is basically an arrangement of dipoles in such a way that
the whole system provides a directional antenna beam in desired direction. That’s
why some times it is called a directional antenna system. The yagi antenna’s
overall basic design consists of a “resonant” fed dipole [1] (the fed dipole is the
driven element which are discussed below).

2 The Elements of Yagi
2.1 The driven element

The driven element of a yagi is the feed point where the feed line is attached from
the transmitter to the yagi to perform the transfer the power from the transmitter to
the antenna. A dipole driven element will be “resonant”when its electrical length
is ¥ of the wavelength of the frequency applied to its feed point [2]. The feed
point is on the center of the driven element.
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2.2 The directors

Thedirectors are the shortest of the parasitic element and this end of the yagi is
aimed at the receiving station. Itisresonantslightly higher in frequency thanthe
driven element, and its length will be about 5% shorter, progressively than the
driven element. The directors length can vary, depending upon the director
spacing, the number of directors used in the antenna, the desired pattern, and
patternbandwidth and element diameter. Thenumbers of directors that can be used
are determined by the physical size (length) of the supporting boom needed by the
design. The directors are used to provide the antenna with directional pattern with
gain. The amount of gain is directly proportional to the length of the antenna array
not by the number of directors used. Thespacing of the directors can range from
0.1 to 0.5wavelengths or more and will depend largely up n the design
specification of the antenna [3].

2.3 The reflector

The reflector is the element that is placed at the rear of the driven element (The
dipole).It’s resonant frequency is lower, andits length is approximately 5% longer
than the driven element. Its length will vary depending on the spacing and the
element diameter. Thespacing of the reflector will be between 0.1 wavelength and
0.25 wavelength [4]. Its spacing will depend upon the gain, bandwidth forward
/backwardratio, andside lobe pattern requirements of the final antenna design.

3 Antenna Design

For this work, brass wire of 0.1mm diameter (0.1 is chosen because the ratio of
D/d is restricted by wavelength (L), where D is the diameter of boom and d is the
diameter of antenna element) is used as antenna element and by using the formula
(A=C/F) the length of the antenna element is calculated and create the separation
between the dipoles is 0.1A which is equals to 3cm.All the physicaldesign
consideration for proposed antenna (in cm)is shown in the figurel.The gain of
yagi antenna is depending on the number of dipoles used in the antenna system
and each parasitic element provides 3db additional gain. [6] The length and
spacing between the elements in terms of wavelength are shown in tablel.

Tablel: Element length and separation between them in terms of wavelength.

Element Length Separation

Reflector 0.55\ 0.1x
Driven 0.50\ or A/2 0.11

Directors 0.45X1,0.401,0.35M 0.1An
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Figurel: Design consideration of proposed yagi-uda antenna.

4 Measurement and Result
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The measurement is taken by the FS-315 spectrum analyzer connected by SWR
bridge and designed yagi antenna. The typical measurement set up is shown in the
figure2.We putthe reference level 75 in the spectrum analyzer and all these values
are taken in the minimum hold condition to create low difference between actual

and measured value

Figure 2: measurement Set-up
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Figure 3: Return loss Vs frequency graph ofproposedyagi-uda antenna.
4.2 Radiation Pattern Measurement:

The radiation pattern of proposed yagi-uda antenna(shown in figure 4), is
achieved at 1 GHz and to generate the signal of 1 GHz an printed Archimedean
spiral antenna have been used which is situated at the transmitting end, and
connected to the signal generator.

Figure 4:Radiation Pattern of Proposed Yagi-Uda Antenna at 1 GHz.
4.3 Gain measurement:

Although the theoritical gain of the proposed antenna is about 13-15 db but the
measured gain is 9.26db just because of standard gain antenna which is used as a
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referene gain antenna.Here a microstrip patch antenna with 2.45 db gain is used as
a referene gain antenna.

5 Discussion

As seen from the figure 3, it is observed that the proposed antenna successfully
works as a multi-frequency yagi-uda radiator and all the radiating frequencies are
falls in the range of L-band which is desirable one and as far as the antenna
radiation pattern is concerned, the proposed antenna shows directionality (from
figure 4) with larger beamwidth which is the basic characteristics of yagi-uda
antenna.

6 Conclusion

From all the analysis of designed antenna, this paper realized that the designed
antenna is successfully works in the L-band frequency range and provides
directional antenna radiation pattern with satisfactory gain, which is the object of
this paper.
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