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Abstract-A broadband circularly polarized square patch
antenna is proposed for ultrahigh frequency (UHF) &
identification (RFID) applications. It could be worked at
universally. The antenna is composed of three coen truncated
patches and a suspended microstrip line with operircuited
termination. The main patch is fed by four probes vhich are
sequentially connected to the suspended microstriiged line.
The measurement shows that the antenna achieveseturn loss
of -15 dB, gain of 8.4 dBic, axial ratio (AR) of 2 dB, and over
the UHF band of 818-964 MHz .Therefore, the propose
antenna is universal for UHF RFID applications worbiwide at
the UHF band of 840-960 MHz. In this, RFID applicaibn to
improving the gain and coverage of the antenna thatan
operate universally.

Index terms- RF identification (RFID); ultrahigh frequency
(UHF); axial ratio (AR); broadband antenna, circularly polarized
(CP); sequential feed.

I. INTRODUCTION

RF IDENTIFICATION (RFID), which was developed
around World War I, the allied wanted to distingluits own
aircraft from the enemy aircraft. At that time thégveloped
the Identification Friend-or-Foe (IFF) system. eTH-F
system was developed so that a transponder wahettdao
an allied aero plane. This transponder receiveij@akand
sent an adequate signal back. This technologyeib#sis for
the world is air traffic control systems today.Because of
the high cost and large size of components, thiy eae of
radio identification through the 1950.s was gengiahited
to the military and research labs. When more compad
cost-effective technologies, for example IC and
microprocessor, arrived, RFID as it is known todagre
developed.
introduced new uses for RFID for less complex ammtem
widely used applications.

Thirunavukarasu.R,

theand a suspended microstrip

MRS.VANITHA.L,
Asst.Professor-ECE Dept.
Loyola Institute of Technology,
Chennai-602103.

The RFID technology that provides wireless ideatifion
and tracking capability. In recent years, RFID tedbgy has
been rapidly developed and applied to many seividestries,
distribution logistics, manufacturing companies] goods
flow systems [1], [2]. In an ultrahigh frequencyH{B) RFID
system, the reader emits signals through readenaas. When
an RFID tag comprising an antenna and an applicaecific
integrated circuit (ASIC) is located in the readizume of the
reader antenna, the tag is activated and interddat its
content information by the reader. The queryingnaidgrom the
reader must have enough power to activate the 81§ £o
perform data processing, and transmit back a meehlikstring
over a required reading distance. Since the RFHB taie
always arbitrarily oriented in practical usage #meltag
antennas are normally linearly polarized, circyladlarized
(CP) reader antennas have been used in UHF RFtBrsggor
ensuring the reliability of communications betweeaders and
tags [3], [4].

Globally, each country has its own frequency allioca
for UHF RFID applications, e.g., 865-867 MHz in iad
840.5-844.5 and 920.5-924.5 MHz in China, 866-86% M
in Europe, 902-928-MHz band in North and South of
America, 866—869and 920-925 MHz in Singapore, and s
on, so that the UHF RFID frequency ranges from 840955
MHz (a fractional bandwidth of 12.75%) [5]. Theredp a
universal reader antenna with desired performanoesa the
entire UHF RFID band would be beneficial for RFliBstEem
configuration and implementation, as well as cesdtiction.

In this paper, we propose a sequentially fed sth€ke patch
antenna for UHF RFID applications.

The antenna comprises three suspended trahpatehes
line. The main patch is
sequentially fed by four probes which are connedtethe

In the late 1960.s and 1970.s comganignicrostrip line. A parasitic patch is positioneght above the

main patch for enhancing the bandwidth. The coroéithe
patches are truncated to enhance the axial ratiR) (A
performance. The proposed antenna is designedver tloe
UHF RFID band of 840-960 MHz with acceptable
performance in terms of gain, AR, and impedancechiiag.
Meanwhile, the antenna configuration is simple aady for
fabrication.
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The remainder of this paper is organizedfai®ews.  Fig.1.Configuration of the proposed antenna. (apléced

Section |l describes the geometry of the proposedrma. view.
The simulated results, analysis, and discussiorpagented

in Section Ill. Section IV presented antenna cosicln and :
discussion. L,=156 T

Unit; mm

-

II. ANTENNA CONFIGURATION

CP antennas can be realized when two orthogon:
modes of equal amplitude are excited with a 90 eleghase
difference [6]. In general, the feeding structurefs CP
antennas can be categorized into single and hybeds. A
single feed of a CP antenna has the advantagesnpfes
structure, easy manufacture, and small size inysarra
However, the single fed single patch CP antenriis isimple
form has inherently narrow AR and impedance banthsid
of 1%—-2% [7]. To improve the bandwidth, a variefyGP
antennas have been studied, where in the bandwidéR,
impedance matching, and gain have been enhanaedbeg.
modifying the radiator shape, designing feedingicitires,
and optimizing antenna or array configurations [8H-
Usually, a CP antenna with the hybrid feed featuraside
AR bandwidth, but suffers a complicated structesgansive
manufacture, and increased antenna size.

Fig.1.shows the configuration of the proposed ardefhe
antenna comprises four layers of conductor, whittiude ALs=17
three suspended radiating patches, a suspendedstnigr
feed line, and a finite size ground plane. Air dtdis is used
in this configuration to achieve higher gain, bread
bandwidth, and lower cost. The microstrip feed lmiea
width of 24 mm is suspended above the ground p(266
mm x250 mm) at a height of h1=5mm. One end of #weal f
line is connected to an RF input, while the othee & open
circuited, which simplifies the antenna structufée main
radiating patch of 156 mm x156 mm and with a trtiocaof
AL1 =24.5 mm at two diagonal corners is placed alibee
feed line at spacing of h2=20mm.

(b

Truncated parasitic patch

Truncated main patch

Ground Plane

Open-circuited
termination

Microstrip line
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Fig.2.Antenna detailed dimensions(a)Mainpatch @naBitic
patch (c) Microstrip feed line.

The main patch is fed by four probes which are eoted to e |

the microstrip line. The probes are of diametedo2.2 mm, g

to enhance the bandwidth, two truncated parasitichpwith -

a both dimension of 139 mm x139 mm. The truncatbn = 6—

AL2 of 17 mm andAL3 of 12mm is placed right above the T, ]

main patch with the spacing of h3=10mm and h4=5na.T g: 4__

truncated patches produce additional degeneratiogesn = 5_|

necessary for widening the AR bandwidth and aid of i

simulation by ADS Agilent technologies, which issked on 0—

the method of moments, the antenna is optimizedthed &

prototyped. The prototype and detailed dimensisashown 2o o 2 [N A BN NN [N [
in Fig. 2. The truncated patches, feed line, amdimd plane é g g :'5 'g =S ‘8‘

o

are all made of copper and fixed using plastic sgad-our
metallic screws are used as the probes to conrect t THETA
microstrip feed line and the main patch. A coaxiable is
directly connected to the microstrip feed line tm@ify the
assembly of the antenna, where the coaxial caldplisinto
two wires(screen and core) and the wires are seddir the
suspended feed line and the ground plane separately

Fig.3 (b) Simulated antenna gains for the proposed
antenna

Fig.3 (b) shows the simulated graph of antenna gain
and directivity at more than 8.3dB, the operatirggéiency
of UHF band at different bandwidth in generally dea

. . . __antenna depends on gain value; it becomes high \giim
The antenna was designed for simulation Processing, ering good reading and distance

only; it will become fabrication and here after medng all
the parameter by using network analyzer.
Fig. 3(a) shows the simulated of S-parameter and

[ll. R ESULTSAND DISCUSSION

return loss of the antenna -15dB. Exhibits the &ied AR 50
at bore sight. The simulated 2.1dB AR bandwidtB18-964 |
MHz is obtained. The simulated S —parameter istitated. 40—
3 30—
S11 g __
: g 20 i
0 10—
Eu '5_ 0 [ T 1 T E T I. T ! T I T I T [ T I T I T
= 404 - - F N - -
% o
= 15 THETA
20~ Fig.3 (c) Simulated axial ratio for the antennalid
-25
0.4 ' 0.|6 ' 0.|8 ] 1!0 ' 1_|2 ' 1_|4 ' The axial ratio for simulated. anter}na} should be than 3dB.
Fig.3 (c) shows that, the axial ratio is only 2.1dBerefore,
Frequency we can achieve circular polarization.
Fig.3 (a) S-parameter
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IV. CONCLUSION 580, Jan. 2005.

In this paper, a broadband sequentially fed CH15] R L. Li, G. De\.]ean, J. Laskar, and M. M Tenszenin\(gstigation of
stacked patch antenna has been presented for saivglF cwcularly polarized Ioopn antennas with a parasigtement for
RFID applications. By using a simple feeding stwetand bandwidth enhancement,”IEEE Trans. Antennas Propad. 53, no.

L . . 12,pp. 3930-3939, Dec. 2005.
comb!nlng several banq broadenmg techniques, thﬁe] R. L Li, D. C. Thompson, J. Papapolymerou, J.keasand M.
Optlmlzed antenna has achieved th? desired .perfmmaver M.Tentzeris, “A circularly polarized short backfiemtenna excited by
the UHF band of 840-964 MHz with the gain of mdrart an unbalance-fed cross aperture,”IEEE Trans. AmterPropag., vol.
8.4 dB, AR of less than 3 dB, return loss of ldsmnt-15dB. 54,n0. 3, pp. 852-859, Mar. 2006.
Therefore, this universal design can be applieglltthe UHF  [17] W. K. Lo, J. L. Hu, C. H. Chan, and K. M. Luk, “Bawidth
RFID applications worldwide. The reading range enhancement of circularly polarized microstrip hantenna using

measurement has validated that the proposed antambe multiple L shaped probe feeds,"Microw. Opt. Techrigitt., vol. 42,
incorporated into the multiband RFID readers or sgatlers no. 4, pp.263-265, Aug. 2004.
operating at different RFID bands to achieve désieading
range.
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