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ABSTRACT

Asymmetric coplanar strip fed pattern reconfigurable antenna is presented. An asymmetric coplanar strip feed line
isintroduced for the first time to design a simple pattern reconfigurable antenna. The antenna consists of two arms
placed orthogonally on an asymmetric coplanar strip feed line. Omni directional reconfigurable pattern is attained
by alternately switching the radiating arms. A prototype of the antenna is developed and tested, the simulated and
experimental results are compared and are found to be in good agreement. The antenna is suitable for different
wireless applicationsin the 2.4GHz band.
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INTRODUCTION

Reconfigurable antennas are receiving much attentiecause of its ability to tune the charactasslike resonant
frequency, pattern, and polarization accordingetuirement. Recently considerable amount of rebelzawe been
undertaken to the design of pattern reconfigurasigeennas. The pattern should be reconfigurabléhersame
frequency of operation without adding much compiexn structure. A pattern reconfigurable antenre the
potential to reduce the interference by altering thull positions, to save energy by directing tigmal toward
intended users, and to provide larger coveragetbgring the main beam [1-7]. The possibility to dpiithe
radiation beam’s directions electronically usingeable switching devices adds more flexibilitylie intenna [2].

Various designs have been proposed to achieveti@tigattern reconfiguration in literature. Liuatproposed a
square-ring radiating patch and four shorting wallsvhich antenna can radiate two complementaryepat by

controlling the states of PIN diodes [3]. A recguiiable antenna based on a folded dipole and tefleses four
switches to steer the beam in the desired dire§4ibrA parasitic planar patch antenna capable oitirdirectional

pattern reconfiguration is presented by Jusoh ¢blalThe main driven circular patch is surroundsdseveral
parasitic circular patches, and four pin diode elés are used to short/open the parasitic patchgsound. A
reconfigurable microstrip antenna with pattern aothrization selectivity is obtained by using arfevay power
divider to feed different radiating elements [6].n#ficrostrip-fed truncated monopole arranged sideidg with a
common ground plane achieved the required pateranfiguration by alternately activating the monlegq7].

All the above pattern-reconfigurable antennas &kl complicated with more switching devices. Agymmetric

coplanar strip line is used in [8-9] to design cacipantennas. Compact size is achieved by virtigngle lateral
ground strip instead of twin lateral ground stiipshe CPW feed.

In this work, a simple pattern reconfigurable angnising an asymmetric coplanar strip (ACS) feegrésented
for the first time. The antenna consists of twoiatidg arms which are placed orthogonally on anmasgtric
coplanar strip feed line. The proposed antennaadpgiat 2.4 GHz covering WLAN band. The performarafehe
antenna such as reflection characteristics, radiatharacteristics and gain are also presented.

ANTENNA DESIGN

The geometry of the proposed pattern reconfigurabtenna is shown in Fig. 1. The antenna is prioted FR4
substrate of relative dielectric constant 4.4 aeigifith =1.6 mm. A vertically oriented inverted L shapechawith
lengthLs+L4 and a horizontally oriented arm with lendthforms the radiating part. Width of arvily and ground
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W, are optimized so as to get improved matching. ditenna is excited by an asymmetric coplanar EiipThe
width W; and gapG are derived using standard design equation fé@ Bfpedance. The two radiating arms are
placed orthogonally on the feeding strip. The améenan be made to radiate at two orthogonal palioizs by
exciting either of the radiating arms. Thus theiaddn pattern can be switched betwaen andx-z planes. The
optimized parameters atg=21 mm,L,=21 mm,L;=20 mm, L,=12 mm Lg=8 mm,L,=12.5mm,W,;=6.5mm,W; =3
mm, W;=3 mm,G = 0.5mmh=1.6mm,s= 4.4
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Fig. 1 Geometry of the proposed reconfigurable antenna i ) Frequency, GHz o
Fig. 2 Simulated and Measur ed reflection characteristics
The radiation pattern is electronically controll®dusing two switches;&nd $ (At present Copper link is used for
proof of concept). There are two S1 switches siamdbusly operated in order to get the requirednasty length
for x-polarization. The resonant lengtlg+ Ls+L, and L;+L, are designed to yield resonance at 2.4 GHz. The
optimized dimensions of the proposed pattern regordble antenna are, = 21 mm,L, = 21 mm,Lg = 8 mm,
Ls=20 mm,L,= 12 mm.

When the switch Sis ON and $is OFF the condition is defined as State 1, andnv is OFF and Sis ON the
condition is defined as State 2. The simulatiodlisiof the antenna are carried out using AnsoB8&IFL0] and are
experimentally validated using Rohde & Schwarz ZUBRetwork Analyzer [11].

RESULTSAND DISCUSSION

A prototype of the designed antenna is fabricatedl tested. Fig. 2 shows the simulated and meagefkttion
coefficients of the antenna in different statese Tdntenna shows almost similar impedance bandvadih
resonances during state 1 and state 2. The anéahilzits a 2:1 VSWR bandwidth of 18.5% and 10.5%tiel at
2.41 GHz during state 1 and state 2 respectivehys & wide enough to cover the 2.4 GHz IEEE 802MUIAN
band. It is observed that both simulated and measuaflection characteristics match well.

The surface current distribution and 3-D radiatattern of the proposed antenna during state 1statd 2 are
shown in Fig. 3 and Fig. 4 respectively. When tideana is in state 1 a large surface current Higidgn is
observed along the horizontal arim# L, which corresponds to 0.5§ at 2.41 GHz. It is equivalent to a dipole and
X axis directed pattern is obtained, which providgsal power along-z plane and a null alongaxis.

During the state 2 the current dominates alongoadrarm and half wave variation can be observedgthe length
Ly+LatLs The inverted L resonates like a dipole. The Xedied current along the ground pldgeand the strig,
are in opposite direction and are expected to ¢aazh other in the far field. Thus the currentngle; dominates
and radiates with polarization along Y direction.$ate 2 producesyaaxis directed pattern, in which tlez plane
displays equal power and a null alopgxis.
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Fig. 3 Surface current distribution a) state 1 b) state 2

44



Ashkarali et al

Euro. J. Adv. Engg. Tech., 2015, 2(6):43-46

a

dB{rETotal)
2. B4BBe+BB1
1. 8797e+081
1. 718Ee+281
1,5575e+881
1,3963e+801
1.2352e+281
1,6741e+861
9, 129%+288
7.5181c+280
5, 906Ge+000
Y4, 2955&+0688
2. 68Y43e+000
1,8730e+280
-5, 3830e-B@1
-2, 1496e+086
-3, 760964088
-5, 3721e+088

Fig. 4 3D radiation pattern a) state 1 b) state 2

The measured radiation pattern and gain of theqs®g antenna is given in Fig. 5 and Fig. 6 respelgti Bothx
directed andy directed pattern have omni directional patterrghér cross polar level in radiation pattern is thue
feeble current variation along the andL, during state 1 and state 2 respectively. The nmedsaverage gain of the
antenna obtained in the 2.4 GHz band is 1.6dBi.diberepancy in measured results can be mostipuatidd to the
measured environment and the tolerances in the faemung process. The proposed pattern reconfiera
antenna can be used in mobile and wireless apiplisat
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Fig. 5 Measured radiation pattern during a) state 1 b) state 2
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Fig. 6 Measured gain during a) state 1 b) state 2

CONCLUSION

2.8 3.0

An asymmetric coplanar strip fed pattern reconfidple antenna is presented. The possibility of A&&ifline for
the design of compact uniplanar reconfigurable rameis explored for the first time. The antenna has
radiating arms which are placed orthogonally onféeeling strip. The radiation pattern is electratiiccontrolled
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by using two switches S1 and S2. The antenna hgdesistructure compared to complex geometriegénaiures.
A prototype of the antenna operating at 2.4GHzalwitated and analyzed the characteristics atrdiffestates.
The antenna exhibits good radiation characteristicsthe bands of operation suitable for 2.4-GHz chan
applications.
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