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ABSTRACT: The design and analysis of rectangular microstrip patch antenna is studied. For excitation of antenna the
coaxial feeding method is used. The RT-duroid is used as substrate for patch antenna with dielectric constant ¢, =

10.2 and thickness 0.254mm. The various parameters like the return loss, s-parameter, VSWR, smith chart and
radiation pattern are observed. This antenna was designed and analyzed using Ansoft Designer SV2.2 software at
resonance frequency 2.45 GHz for ISM band.
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I. INTRODUCTION

The recent wireless communication field requires a important device like an antenna. These antennas must have light
weight, high gain, simple structure. The microstrip antenna has such properties. Microstrip antenna technology was
developed from 1970. It gives reliability, mobility, easy transferable and requires small mounting surface. The design
parameters like dielectric constant, height of substrate and frequency decides the performance of MCAs. The high
value of dielectric constant miniaturizes the antenna size [1].Microstrip antenna is in form of dielectric substrate
sandwiched between two conducting metals. The upper metal is a radiating patch generally of copper or gold while
lower metal plane is a ground plane. The feeding methods play an important role in impedance matching [2].

Il. RELATED WORK

The comparison of feeding technique was studied by using Ansoft HFSS software. In case of coaxial feeding number
of trial and error methods were done to obtain good impedance matching[2]. These antennas are simulated by using
number of softwares such as IE3D, MATLAB, SONET-LITE[3], ADS, ANSOFT-Designer [4], HFSS[5]. There are
various shapes like rectangular[2], circular [6], elliptical [7], ring, triangular [8], square, etc. of microstrip patch
antenna. In present paper rectangular microstrip patch antenna is designed

I11. DESIGN OF MICROSTRIP PATCH ANTENNA

This antenna radiates mainly due to the fringing field between patch edge and ground plane. The length of
radiating patch in this antenna is usually 0.333A< L< 0.5}, the thickness of patch is very much less than A while
height h of dielectric substrate is ranges from 0.003A to 0.05A,where A is the free space wavelength. The dielectric
constant £, of the substrate is 2.2 < &, < 12 [1]. Thus the geometry of rectangular microstrip patch antenna is as
shown in fig.1.
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Fig.1: Microstrip Patch Antenna

Copyright to JIRCCE DOI: 10.15680/IJIRCCE.2015. 0308121 7245



(131RCCE)

ISSN(Online): 2320-9801
ISSN (Print): 2320-9798

International Journal of Innovative Research in Computer
and Communication Engineering

(An I1SO 3297: 2007 Certified Organization)

Vol. 3, Issue 8, August 2015

The analysis of microstrip antenna can done by using transmission line model and required parameters of antenna
are determined. The fringing field between patch edge and ground plane reduces the value of dielectric constant &, .
The value of effective dielectric constant is in the range of 1<¢,. <&, . This is because the fringing fields are not only
in dielectric substrate but are also spread in air as shown in fig.2[1]

Fig.2: Electric field lines
The parameters of patch antenna are determined by using following various formulae.
1. Width of patch [9],
c

21, (&, +1)
2
Where ¢ = Velocity of light in air.
fr = Resonance frequency

W =

&, = Dielectric constant of substrate
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2. Effective dielectric constant [10] :

et 2 2
where £, = Effective dielectric constant

h = Height of substrate,
W = Width of patch.
3. Extension length [11] :

(W +0.264 j(greﬁ +0.3)
AL = 0.412

(e 0258V 1 0.8
: h

4. Length of patch [10] :

L=— % (2xAL)

2f. /€

r

A. Feeding Methods:

There are different methods can be used to feed microstrip patch antenna. The most useful methods are
microstrip line, coaxial probe, aperture and proximity coupling. For present investigation coaxial feed method is
used. In this method inner conductor of the coax is attached to the radiation patch and outer conductor is connected
to the ground plane. Also it is easy to fabricate and match, and it has low spurious radiation[1]. The location of
coaxial feed is decided in such way that antenna gives desired return loss. In this proposed antenna coaxial feed
position is obtained by changing position of feed for number of times and observed the value of return loss.
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B. Design parameters of antenna :
The dielectric material used for antenna is RT_Duroid. Its dielectric constant (8r) is 10.2 and thickness is

0.254mm. The resonance frequency is taken as 2.45 GHz. The width of the patch (W )and Length of the patch (L )

of proposed antenna is determined as 26.411mm and 19.5881 mm. By using Ansoft Designer SV2.2 softwarethe
rectangular patch antenna with these proper dimensions and feed location is represented in Fig.3 [12].

1. 556 1minm

Fig.3: Proposed rectangular microstrip patch antenna
IV.RESULT AND DISCUSSION

From fig.4 the resonance frequency of the rectangular microstrip patch antenna is 2.38GHz with return loss of
-21.60dB. This indicates 99.21 % power transferred to an antenna[13]. The 3dB and 10 dB % bandwidths are 1.6 and
0.54 respectively.
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Fig. 4: Variation of Return loss with frequency

The value of Sy, is observed to be 0.08 at 2.38GHz.in Fig.5.
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Fig.5. Variation of Sy;with frequency
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At resonance frequency the VSWR is found to be 1.07 shows good impedance matching at feeding point.
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Fig. 6: Variation of VSWR with frequency

The smith chart is presented in Fig.7. indicates good impedance matching at required feed point.

Fig.7: Smith chart

The half power beam width from radiation pattern is found to be 58 degree.

-180

25 0.0 25

Fig.8: Radiation pattern
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V. CONCLUSION

The rectangular microstrip patch antenna with coaxial feeding on RT_Duroid substrate has been designed. The

return loss of antenna is -21.60dB at 2.38GHz frequency indicating optimum impedance matching. The bandwidth of
antenna is noticed to very much narrow. The half power beam width is 58 degree.
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