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50 % is achieved.

ABSTRACT
Microstrip patch antennas are well suited for low volume profile, light weight and easily integration. These antennas
are generally useful for mobile communications, Wireless communications applications which requires very wide
bandwidth. This paper presents a three layered rectangular microstrip patch antenna with parasitic patches and a
single probe feeding to the lower patch. The ultra wide band utilizes the frequency band 3.1-10.6 GhZ. Here the
proposed antenna is simulated by ansoft designer and The Bandwidth of the antenna is 2.8 GHz and the % Bandwidth
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1. INTRODUCTION

From long time the microstrip antenna has been
intensively used due to its significant Merits of small size,
light weight, low profile and easy integration [1, 2].
However, the microstrip antennas inherently have a
narrow bandwidth. To overcome it’s inherent Limitation
of narrow impedance bandwidth and to increase the
bandwidth various techniques have been suggested such
as probe fed stacked antenna, microstrip patch antennas
placed on electrically thick substrate, slotted patch
antenna and stacked shorted patches, Parasitic patches.
In general, the bandwidth of a patch antenna is
proportional to the antenna volume, measured in
wavelengths. However, by using three stacked patches
and two parasitic patches on right and left side of lower
patch one can obtain enhanced impedance band width.
In the present paper, a novel probe fed stacked three layer
rectangular patch and two parasitic patches wideband
microstrip antenna is presented. The simulation of the
proposed antenna has been carried out using ansoft
designer. A bandwidth of 2.8 GHz and %Bandwidth of
50% is achieved. Radiation and other characteristics of
the proposed antenna have also been investigated.

2. ANTENNA DESIGN

The proposed antenna configuration is shown in Figure
1[6, 7]; the design consists of three stack layers and two
parasitic layers respectively. By making use of stacked
patch concept one can obtain enhanced impedance and
using high permittivity can enhance the AR bandwidth.
The value of various parameters which is used for design
of the antenna is shown in Table 1.
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Figure 1: The Proposed Three Layer Stacked Patch Antenna

Table 1
Design Specifications of the Proposed Antenna

Specifications Symbol values
Length of lower patch L1 1525 mm
Width of lower patch W1  9.07 mm
Height of lower Substrate hl 3.048 mm
Dielectric Constant of lower substrate erl 3
(Rogers RO 3003(tm))

Permeability Sl 1
Loss Tangent tand 0.0013
Length of middle patch L2 125 mm
Width of middle patch W2  9.07mm
Height of middle substrate h2 3.048 mm
Dielectric Constant of middle substrate er2 3
(Rogers RO 3003(tm))

Permeability M 1
Loss Tangent tand 0.0013
Length of upper patch L3 125mm
Width of upper patch W3  9.07mm

Table Cont’'d
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3. SIMULATION RESULTS

Height of upper substrate h3
Dielectric Constant of upper substrate er3
(Rogers RO 3003(tm))

Permeability 1)
Loss Tangent tand
Length of Left parasitic patch LI
Width of Left parasitic patch WI
Height of Left parasitic substrate hl

Dielectric Constant of Left parasitic substrate erl
(Rogers RO 3003(tm))

Permeability U
Loss Tangent tand
Length of Right parasitic patch Lr
Width of Right parasitic patch Wr
Height of Right parasitic substrate hr
Dielectric Constant of Right parasitic err
substrate (Rogers RO 3003 (tm))

Permeability H
Loss Tangent tand
Feed point location of probe (x0, y0)

1524 mm Referring to the configuration shown in Figure 1, the
3 polarization depends on choosing the feed point location.

By changing the signal feed positions the polarization is

1 obtained. The proposed antenna is simulated by ansoft

0.0013 designer at a center frequency of 5.5 GHz. Figure 2 shows

9.83mm that the simulated return loss (S11 in dB) of the proposed
9.07mm antenna are less than -10 dB over 4.14 GHz to 6.94 GHz.
3.05mm The return loss is shown in Fig. 2. Figure 3 shows the 2D

3 radiation pattern of the antenna it is a variation of angle
? with Gain dB from this plot the gain of the antenna is
1 found tobe 5.8 dB. Figure 4 shows the input impedance

0.0013  loci for the antenna from the impedance plot we get 4 to
11.26 mm 7 GHz impedance is very close to 1 hence we are getting
9.07mm the 10 dB return loss. Figure 5 shows the current
3.05mm distribution diagram of antenna here the current is

3 radiated along x direction. Figure 6 shows the radiation

pattern at 5.5 GHz, the same radiation pattern has been

1 obtained throughout the operating frequency band.

0.0013  Figure 7 shows the variation of VSWR with frequency
(6.93,0)  here the VSWR is found to be 1.27.
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Figure 3: 2D Radiation Pattern of the Proposed Antenna

Figure 2: The Return Loss Plot of the Proposed Antenna

Smith Chart 1

Figure 4: Impedance Plot (Smith Chart) of the Proposed

Antenna

Figure 5: Current Distribution Diagram of the Proposed
Antenna
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Figure 6: 3D Radiation Pattern of the Proposed Antenna
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Figure 7: Variation of VSWR with Frequency

4. CONCLUSION

In this paper, a new small microstrip antenna for ultra
wideband applications is designed, optimized Simulated
by ansoft designer. It is very useful for wireless and
Mobile communications. Here we obtain 50% bandwidth
and gain of 5.8dB. It was found that the proposed antenna
achieves the main requirements needed for UWB sectoral
applications.

REFERENCES
[1] C.A.Balani, “Antenna Theory Analysis and Design”.

(2]

Ramesh Garg, Prakash Bhartia, Inder bahl, Apisak
Ittipiboon “Microstrip Antenna Design Handbook”.

Shrivastava Bhargava J. “ Aperture Coupled Wide Band
Microstrip Antenna Design”.

Girish Kumar, “Broadband Microstrip Patch Antenna”.

P K. Singhal, Bhawana Dhaniram, and Smita Banerjee,
” A Stacked Square Patch Slotted Broadband Microstrip
Antenna”, Journal of Microwaves and Optoelectronics, 3(2),
August 2003.

Yashar Zehforoosh, Changiz Ghobadi, Javad Nourinia,
“A Novel Multilayer Microstrip Antenna for Ultrawide-
band Applications”, Proceedings of the 5th WSEAS
International Conference on Telecommunications and
informatics, Istanbul, Turkey, May 27-29, 2006 pp. 239-242.

Huan-Cheng Lien and Huei-Chiou Tsai, “ A Wide-band
Circular Polarization Stacked Patch Antenna for the
Wireless Communication Applications”, PIERS
ONLINE, 4(2), 2008.

N.T. Markad, Sunil Kr. Singh, S.K. Kundu, Ravi Prakash
“Microstrip Stacked patch Antenna for Next Generation

GSM”, International Journal of Engineering and Technology,
2(4), December 2009 ©Eashwar Publications.

Hassan Ghannoum, Serge Bories and Christophe Roblin,
Member, IEEE “Probe Fed Stacked Patch Antenna for
UWRB Sectoral Applications”, ENSTA UEI 32 Bd. Victor
75739 PARIS FRANCE.





