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MULTI - LOOP ANTENNA FOR RADI O FREQUENCY | DENTI FI CATI ON

APPLI CATIONS Field of Invention The invention rel ates
wgenroagd2y to antennas. In particular, it rel aPes/SGeooan00231

antenna for radio frequency identification

applications. Background Radi o frequency (RF)

conmmuni cation technology ig widely used in nodern

comuni cation systenms. One exanple is a radio

frequency identification (RFID) system In an RFID

syst eMUBTILOOR ANTENNAFOR BARKY RREQURNGY and

receive RF signals to and fr respectively, RFID

tags. | nfor rEDENTBIKATION Kﬁggmﬁ&ﬁ@\ﬁfi s usual ly

editabl e and therefore updateable. The RFID systemis

therefore commonly used in |ogistical applications,
FickM6Indention @ war ehouse for managi ng i nventory fl ow

Near field RFID S){sterrs normaf |y use | gop ant ennas for .
The tiyphtignyroftesses el o aiRaey | Indiariaquiagltrolalss 4An AR ARlgAna for

have | : - : ffective comunication wth
1ad{%fé§o§lg}1@ {dgg%ﬁ%ﬁlgﬁ? gﬁ%{?gs%sﬁi entation of the RFID tags.

Furthernore, nmany of the |oop antem as have

conplicated structures that are undesirably difficult
Bagkgroundt |y to fabricate. Hi gh fabrication cost is

hiac i efecRiolédie ik opRleBNtiBBMAS alcelern
Ra!rifge gg&%g%@ﬁgg@%gl%gg& red c;o%/y(eer age. ,%e[e S
commenihtome sgsteresd Gnsr examplnisem wadie drequencxrdenteiicstiam REFD)

I NCr easi over ag d_i nprovi fi.Ci :
sl i 5 BB TR R D TP MRLAR G0 Ry e
RINGELINA bR o, rBiPeBtiapp REM tapes Ihftamaiioc seaskin the RFID

coverage and i nprove cost efficienc élﬁz‘gﬁccor danc

t e

tagwi it usaallye pditadlarend tesreforre UPGRIEARIS: ot system 1S Sherefore
di scl osed an,an LiibRdisQc hEIHENWirehouse for managin
comgionty Hrealt cl)oarfelsttﬁzﬁg%%@% gtﬁé}lgs’ c?g(r:rpra |§ses a first gme
inveafbratfloRg el enent having at |east one | oop el ement and
a second radi ating el ement spatially displaced
Near field RFID systems normally use loop antennas for coupling RF signals.
However, existing loop antennas have limited coverage for effective communication

with the RFID tags due to the orientation of the RFID tags.

Furthermore, many of the loop antennas have complicated structures that are
undesirably difficult and costly to fabricate. High fabrication cost is incurred when a

large number of the loop antennas are needed to provide the required coverage.

There is therefore a need for an antenna for an RFID system for increasing coverage

and improving cost efficiency.

Summary

Embodiments of the invention are disclosed hereinafter for RFID applications that

increase coverage and improve cost efficiency.
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fromthe first radiating element and having at |east
two interconnected |oop el ements. The antenna further
woangrisees a coupler for electrically coupli ngPC8G2006/000231
first and second radiating elenents. Specifically,
when a first current flows in the first radiating
el ement for generating a fprst magnetic field and a
In a%@&r%glgceqyﬁﬁ eR it @¥ert r&f e inerond thadi At HREosddes® intenna
enerating a second magnetic field, one of the
for fmcnstfreqnmcs/eldemdimgm etThe ant@nwogm@éea Apbsletadiaipg element

ot her th d
b i 6T 56° AP0 FEEIEFDAAL T Or g A Sepisth Slutofly gisplaced
fro@thd Bt fré.dia?dngaé'l@in&ﬁca‘ﬂﬂdla{/l@glaﬂldaﬁtgw@ 1ﬁt§ﬁdmﬁectdadlloop elements.
accordance with another enbodjnent of the IP
The heemaj @rtu¢rsctohmfmés a caeRlpioYr elsetricalty peuingghapr ﬁf@ fepqnd
rad aﬁ\l)glr dlggl t%‘lre gch%lil d?’@%}.{ A ﬁt%{ 'cﬁ?el}tl?@wggfl ;’tﬁ? rfirst radiating
cleBkRMRP belddmingta Afst h@gﬁétlooﬁi]ﬂd |aﬂd)|a seéoeldmmtreahﬂoWhel the egeond

0 rovi di d d
ladmug&eé%%@'t Aol osmrerng a seonbnatt Jtas i the At hof sgeond
ma net | easls & 1f1 o%E %n@tﬁ&egf LRORrsEhBIMRBdchd ThRghdiR ek for
£UF 0

ther i i e step of providing a coupler for
ge@k&ﬁigrammldnpgaﬂom lregn@n irhthefrieas fiekinef be doridandasticad fryliating
| el enents. Specifically, when a first current flows in
eeﬂﬁé“flrst radi ati ng el ement for generating a first
magnetic field and a second current flows in the
second radi ating elenent for generating a seco
In aagnEnce witheindtheo nmbodlmeh‘éOE ihe deveakgn ég%f@ﬁﬂ Wﬁg’ﬁﬂ 3 qethod

f' el dﬁ{lﬁéjgﬁ?éh OS or 15@ 0 fred u%{lcap dehﬁﬁ%aftfoﬁstTl?é"ﬁileﬁl%QCiH@olves

an interrogation region
the dleg Ji‘ie;n Beiaingd ﬁﬂsﬂra@iatﬁlﬁ%leﬁmdm ha\aﬂgﬁi asslea ode i cd¢mery and the
el enents. In accordance with y oai])y

stephef ipraséding oh seedisy gadiading; §]@}T’8§E(§P*§l théﬁllrjage&fl pith tthe first
1acf ont ‘%?1{1'%@%8%9& eRM&st Qo fn?%i;] SinkE€AUSI Hements. The method

i‘on ap Ilcat I ons e systemhas a host for

fuSiendhvigveante sepeif \plrmgdldgtaacouiﬂbe faydearvalyswuphing thtelirshand
gateway that is coupled_t

h
seqmd ERStaENE cFeMERSS .o n PESIR ?ltyhé(v Bg?l? tﬁrftgéurg% R{}? Ol Ir ggtl ¢ first
1ac§1la1t%§ﬁjé1§m%ﬁ)t%k %g 1@1‘9&11%1@ fﬁ’ﬁtlﬁa‘@ﬁéufz Pe]d farh RecondBudrent ﬂows in

ency sig e systemf urther cont ai ns at
thé eashd omBatant denentf for geneanéng 2 s¢aogd araenede deld age phHcofrst

and second magnetic fields superimposes the other of the first and second magnetic
fields for generating an interrogation region in the near field of the first and second

radiating elements.

In accordance with yet another embodiment of the invention, there is disclosed a
system for configuring an antenna for radio frequency identification applications. The
system has a host for sending and receiving data. The system also includes a gateway
that is coupled to the host for controlling the data sent to and from the host, and an
RFID reader that is coupled to the gateway for reading radio frequency signals. The
system further contains at least one antenna for transmitting and receiving radio
frequency signals, each of the at least one antenna having a first radiating element and

a second radiating element, and an antenna multiplexer that is coupled to the gateway
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frequency signals, each of the at | east one antenna
having a first radiating el enent and a second

woadi7assarg el enent, and an ant enna rmul ti pl exer PCAG2008/000231
coupl ed to the gatewayand the RFID reader for
sel ecting the at | east one antenna for reading data,
wherein when a first current flows in the first

and; ﬂlg'lglgﬁj]geaﬁleﬁ el dgfcﬂﬁg gehef fl’éa'stngo& fddi§iname@netdaging data,
I'el’'d ‘and a second current flows in the second

wheéraihi whémg fiedt enenit flovs gethe rﬁaitlrﬂ@a‘ang element forgararpiéng a first

field fthe second nmagnet I
magisgisr i081h * FEOBE HETEBT TCRS 11 16t GRUC sigpE ' ment fo
gerﬁﬁa@ﬁgta Geddr@l Hsa ﬁ&fc felaeoat i Tuthanfiisntaad regatd amgnety dields
In the near f|e d of the first and second ra |at|ng
supehmpemssthe Brthest oDdec firsstand nsespndDmagPelifs Hekds 0@ rasestipg an
nvent i on r @M th
1nt?r1éqgg{;%%£e§1qn in tﬁé fe ?g%ﬁndfqﬁgﬁfsp vﬁcf%:e%blgld %ﬁgﬁhgg nigints
schematic diagram of an antenna having two radiating
el ements interconnected at a first pair of | oops,
Brig€ Desctipiipn of Rrawings enbodi nent of the invention; Fig.
Emlb%dfn?_en?s %tﬁg ‘T’n\%ﬁﬁ&lh R es MRW iR Hethll BcRMARP @\/1tqﬁfreﬁlreglce to the
I's a schematic di agram show ng the antenna
d1a©\fmé§|,glw]1whnterconnect ed at a second pair of |oops;
Fig. 3is a plan view of one of the two radiation

el ements of the antenna of Fig. 1; Fig. 4 illustrates
Flg;:h?a W %El‘lé?l@aﬁlc B{agﬁﬁﬂl pbfe §in Odntdina h@dh@tﬂw@g 1z&ilﬁhgnbleﬁ’fents
3, Fig. 5is a graph showi ng the nmagnetic

mtdmsmltelcbdtalt efirgfpairied leops cavsardyts tFilagﬁfs'ﬁlfmﬂﬂ?dgme’GBt 9f§h%\1n"ent1°n
graph showi ng the neasured returned | oss of the
antenna of Fig. 1; Fig. 7 illustrates exenplary

F@ingﬂt Eiogbectibafasewbs theentenopsf Bik. the antenna of Fig.

8 is a schematic diagram showi ng two shaped
segnents of the antenna of Fig. 1 fornmed on the sane
.side of - i b X at a

Figchit gurBeaRs SRt o 85w 18, AL R, B Bhikotnd

sedond$airbP ldapsl3 are exenpl ary inplenentations of the
antenna of Fig. 1; and Fig. 14 is a block diagramof a
system for RFID applications. Detail ed Description

Flé’v 3 4 ?a{nexyl &% ohQof A€ +H6 MR cl@NeRObLME anfeafia &f Figdi;o
requ ncy entl I cation (RFID)

Fig. 4 illustrates the operational principles of the radiating element of Fig. 3;

Fig. 5 is a graph showing the magnetic field distribution of the antenna of Fig. 1;

Fig. 6 is a graph showing the measured returned loss of the antenna of Fig. 1;

Fig. 7 illustrates exemplary geometrical shapes of the loops of the antenna of Fig. 1;

Fig. 8 is a schematic diagram showing two shaped segments of the antenna of Fig. 1

formed on the same side of a substrate;

Figs. 9a and 9b are exemplary configurations of the loops of the antenna of Fig. 1;
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system accordi ng to enbodi nents of the invention is
di scl osed for increasing coverage and inproving cost
wehbti7oseney. For purposes of brevity and cl ari PgT/SGR@6/000231
description of the invention is limted hereinafter to
near field RFID applications. This however does not
precl ude various enbodi nenys of the invention from
ot her applications that require simlar operating
performance as the near field RFID applications. The
Figop@rtatl B anadxearndarf umpleimenttionr ofitbé phtesnd efifianssndl to
t he enbodi nents of the invention are comon throughout
the various enbodi ments. In the detail ed description
1P PN L Redf Ly sRAdor RFUS bplida@oss. pr ovi ded in
FlgFFg}é.adt?gﬁlﬂﬁ%%aof taﬁdé’ dr aw ngs, {)L?ke el emrents are
identified with |ike reference nunerals. Enbodi nents
of, e invention are described in greater detail
Deﬁ"é‘?éﬁ?ﬁ?rﬂ%ﬁml} or an antenna for an RFID systemfor RFID
WisPRk &Rkt B diiidys! &f aremadot oraigirequencrideatifieaiiva (RFID)
100 according to an enbodj ment of .the i Vﬁnti op _has_a._.
systdnt sAccerdiigatto rignkadinene ol gf? ANENHOR dE ofielPsedi g‘fri Higreasme
ele . - ' nd second radiating el enents
Covfbafa%%ﬂaﬂégl%g]}ng %Ste%fg%g?}s parallel to each other and
spaced apart. The first and second radi ati ng el enents

ot Qo 20 e 350 B PR AR s

hettefngﬁémot 1af kv kP BhpiRatiags - THiBBohkv&tdornaospeolinde various
radi ati ng el enents 102a, 102b are preferably spatiall

entibsipleatseaf thy iaventieddtasm oflive pplqssieny fish 1pgUiA similar operdting

upporting, substr.at.e 10 i N i [ :
perpIBAABPS 3F 16 SOH il }s‘%%ia&?ﬁ%*@f‘%pl@&?%%&%é‘af pnd functional
prifipRE dusk @t catdl R (18] &ABEised 24 HidRlventivh frercopmoyi thireughout

the predeterm ned separation h between the first and
thewrionsembadistenisg el enents 102a, 102b. The amount of
separation It is dependable on the configuration of
each of the first and second radi ating el ements 102a,
In 1Q24taiTEd lesdtfipion tpragdslibstinatie ab04llusraiors progisied in Figs. 1 to

pl anar and has a | ongitudinal .s .. The supporti
14§ o dram Bres ke SepFRY BieaBTYLRd QBT TS i abR ALaE e
materi al such as foam paper or wood. Alternatively,

the first and second radiating el enents 102a, 102b y
Embodiments of the invention are described in greater detail hereinatter for an

antenna for an RFID system for RFID applications.

With reference to Fig. la, an antenna 100 according to an embodiment of the
invention has a first radiating element 1022 and a second radiating element 102b. The
first and second radiating elements 102a, 102b are preferably parallel to each other
and spaced apart. The first and second radiating elements 102a, 102b are used for
transmitting powering up signals to RFID tags and receiving RFID signals transmitted
by the RFID tags.

The first and second radiating elements 102a, 102b are preferably spatially displaced
by a predetermined separation /1. A supporting substrate 104 (shown in Fig. 1b) is

preferably used for spatially displacing the first and second radiating elements 102a,
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be separated by free space. A feed 106 is connectable

to the radiating el ements 102a, 102b for providing the
woawrissgo up and RFID signals to and fromthe padisaronagoo23i

el enents 102a, 102b respectively. An inpedance

mat chi ng network 108 is connected between the

radi ating el enents 102a, 1@2b and the feed 106 for

fching the | Lo
1027555 o By M TR B SR BR o PO P isP PRI ond
radting lgenddiiten0za, 10Qbi sTixndeowitt ¢ sephmtionde ig dependable on the
x-axis, a yaxis apd a z-axis. .The thre
congen TR ER O T DA GieneH FETK SRy zbs Rt end
al ong the supporting substrate 104 and are coi nci dent

therewith. In particular, the x-axis extends central
Thakwpyrtitgesiboinge t10di in prefepphly phnartpaddiag Fgao}‘opgiﬁlgimal span. yFhe

surgprimesopidy Tbh tubBuRt PEA homtdidul i BERHSL R8s foum.
pagedbPwebd.t Retefratisély amd fiseeandedond radihtiigy cbmemts(l624022h may

102b preferably conprises a first shaped segnent 110
be sapdragescherisPsbaped segment 118. The first shaped

segnent 110 is preferably continuous and wave shaped.
The first shaped segment 110 conprises a plurality of
A FebehepRr édnaegatld 2o ahé esdiatinigngembuiat102he 102t forsproVideng the

| obed ti 112 f | i
powdene 45 8nch QI HoR B Sertib e SOARANE SRBEragee 02
resﬁ&ft%@?déﬂ bﬁ%ﬁﬁﬁﬂ[}]&l }%tdh%ggin'é%rﬁamw i@l Rdedte® between the
-axi's. Each of the

obed portions 112 preferably
radéatirgndanaltonepd, 62y ank its faed 1 0méy matoling e impedpacedipgveen

term nates at S ereo ach of the | obed
ﬂ“ﬁ@?@?ﬁ%gkﬁfﬁmﬂ§&oH@EEPQ%H§f%%LHggted at a junction 114
where one or both ends of the | obed portions 112 are

comi ected to an adjacent |obed portion 112 through a
The doliering degctiptivh ef ﬁ@mﬁ@ngﬁﬁ%@dng@gwgmrefg@gcq to an x-axis, a y-

r ef.er abl. aced apart fr . '
o 0 SR e DR e AR s QSRR e IRRF TTRSOR aes
ex{eﬁg %g)n@?hé :sLliﬁb&rt%?sluaﬁeht@ otvhend aesointilenhdereavith. In particular,
subst an ' i
B! B SERSE00 2128, 88 L2t b
lOg ehuse lgoial?@ieﬁt\/\@itﬁ SUEL S ?%I SN Ihsit He SESRNFhISiAR%ments
O2:glr(r)t;gt I's substantially a duplicate of the firrst
102a, .

Each of the first and second radiating elements 102a, 102b preferably comprises a
first shaped segment 110 and a second shaped segment 118. The first shaped segment
110 is preferably continuous and wave shaped. The first shaped segment 110

comprises a plurality of lobed portions 112 alternating about the x-axis.

The lobed portions 112 preferably have a geometrical shape such as a polygon or
semi-circle and are preferably arranged substantially longitudinally along the x-axis.
Each of the lobed portions 112 preferably extends along the y-axis and away from the
x-axis and terminates at two ends thereof. Each of the lobed portions 112 is
preferably connected at a junction 114 where one or both ends of the lobed portions

112 are connected to an adjacent lobed portion 112 through a connector 116.
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shaped segnent 110, the second shaped segnent 118 is

preferably flipped about the xaxis and therefore
woioe7msedow th respect to the first shaped segremsG2@6/000231

In this way, the | obed portions of both the first and

second shaped segnents 110, 118 are positioned

| ongi tudinally along the Xx-@xis. In particular, each

Thé g&gnﬁ’o dﬁ%ﬁ ﬁ@gm&{t tihe fié ndrembPafdacaonpit #34 the first

stanti ectly opposes a correspondi ng
shalpseal segnecht |10 Be dhecetinshaped ssgmenel k&wﬁ@a@ﬁépé dpbed portions

118
ARG RaRaEE g 16 1R o bur ey oHaTa s GRB; AR pze g i
sh ’é‘& oRgmehened meerrNts al:hibve Isk8nhewve etden greotwed rseglabnts

hapes, such as a rectan Each | oop 120 o
Alfhpwgt theastoand rijapdde agen hH0%k 1§r5é¢’$5?~1§tﬂ”9’ Iq&élpﬁxcate of the first

shag)igérs?e élgegl r%g&lotgggé’ci)g@ lsha?)@@ﬁ%ntl&t 318 B dr ed about the x-

second ra atlng | ement
axit QRO thekr éfoﬁﬁ@lirtdr@dil wﬂfhaeipebm phd A6t siapetisedmergt] 10. In this way,

radi ati ng el enent. 102 bl b
the, abeq pPRY G 1o dhe pEY AR Hecae LUET SSRURRInGI0- 118 are

pogﬁg%édqg_ﬁélﬂﬂlﬁa c]r%othggi -k 18 QRRQIaE agbitdbed pEHRAEINE of the

S nea t the cen er-to-center spaCIng of
ﬁradsIapmtseglmpsl mthsslnndﬂbs dinttlyanopeseh st acprr@sapmd}ng eirrored

me for th the first and sec di at
obggamriadty okt raih AERe GrSTRY. 115 G cratlaefy JERAY £ loop
12@Ienent 102a is also preferably laterally displaced

Wi th respect to the corresponding loop 120 of the
second radi ating el ement 102b by a predeterm ned

| at er I spla nt_/ The | I I
Alf:?ll @]gaié’b ﬁilgp Eﬂbsﬁ éo%ﬁhogs L lgxofl;t%e Ifﬁ"éte%?lt ?eghll?cp shaped sc @él[né]btls 10,
11094 OReddednhrida ehdpes, Sticl I&E‘daﬂge el ement 102a is

preferably laterally displaced along the x-axis and
with respect to a correspondlng | obed portion 112 of

Pelo%gl P%bj orfaﬁfea'ﬁ'rsqgra a %nélexﬁmggtb 18%a QFe%?}'? q{aF‘bﬁle&ifferent

ter I spl acenent ustrate Fig. ,
gebinegicaBpithps &6 Qincbrﬁdsp@lﬁlﬂng egarbappmgﬂmp 12@ 8>fdhe seronflj radipting

radi at I 102 |y
el %}Eﬁﬁ%gl dQE’gsﬁH ggydétpona ac pog gaﬁ fg]étg{r r@ag{nghg gment 102a
p1é1%fa%(§g RS ﬁfbsﬂhtlalﬁ’ rﬂml: asra : 1ﬁt@1e106br Stacipd a5 etie n@orrespondmg

segnent s 0, of the second radiatin
oveflem:emg 144G b2Goé tber sec@nébrmyaﬁm eiseneah 18pposihie na,qaa%§hat the

of
center-to-center spacing of adjacent loops 120 is constant and substantially the same

for both the first and second radiating elements 102a, 102b.

Each loop 120 of the first radiating element 102a is also preferably laterally displaced
with respect to the corresponding loop 120 of the second radiating element 102b by a
predetermined lateral displacement /. The lateral displacement [ is preferably along
the x-axis. In particular, each lobed portion 112 of the first radiating element 102a is
preferably laterally displaced along the x-axis and with respect to a corresponding
lobed portion 112 of the second radiating element 102b by a predetermined lateral

displacement L.
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second substrate 105b that has a thickness of h . The
first and second shaped segnents 110, 118 of each of
woheo7fosse@d and second radiating el ements 102a, PCDRG2@6A00231
therefore spatially separated except at a connecting
poi nt 119. The connection of the first and second
?hapgd segnents 110, 118 isypreferably achieved by
:QNnEUCtihv [ t [ ' 1
Asy PlRRLIRUREC T T (5, 80 HREERIRGRL P aR] M0 sOthe
first padidtiagt. elebhent fl0R s aremmefemblyniyriet e oe nppasdi aidies of a first substrate

referably, ti . h ' [
105 ERa o S HE T o G ARG eveane by Pl 110,
118 BENS Q6 rhaidind ElBScRl BTBNRLe JBRaHIS fRhRidemalypysiad sdesaof a
conti nuous cogper track that 1s |laid on the opposite
semnd emibgtfate HOSh etbainfas abbiokaes af0Bh. Tie firstrand agegnd shaped
secon t r.at es 5 [
SR I S e B L PR R e 108 0% ar

theT@bRY dpatisllsuphradal $:x@apn at papanecting poind.1 9A TheuphesctidB80f the
is preferably used for interconnecti he f.irst. an

firgeanshderondi shapag wpwmait 510 0bS s @ el aghjgpide PY 1 Sming
corgc{eu%ti% Vot %ﬁ?@fifé&%ﬁrrl p&félgrsltl 9 GONRRCHE MG oWebRedi32 18Nd1 R are

cond connectin The first connecting wre
cletBally ehglabl y connects the first shaped segnent 110
of the first radiating element 102a to the first
shaped segnent 110 of the second radiating el ement

ThE % raa_igﬁn%a@ﬁ’l@ﬂt L2ANE plekidabIMalBndBdbuBlcBhsdrakkl that is laid on

connects the second shaped segment 118 of the first
the ephicatte sigeebEthe firsii0Rsirate 10 Frewhide Biedeerntndiasiag stepent 102b

..118 of the second radiating el.ement . LT

s BHESEEIND § SOHG R EROAPE (Eb3n g5 hg PhfosttsRles of the

seRIr@f &ibaldty 109BNEThe drdt hihe Ugborddneubstups €054,01 GSheare preferably
i npedance matchi ng network 108 and furt her coqnec ed

printedt ¢irsuitdwards (B CBshopatetmadg| fmonggaAugvetpensly §‘t‘°thaar§of°am=
second shaped segnents 110, 118 of the second

PmP?ﬁ?@PWﬁ)'elenent 102b is connected to a terninal of

the inpedance matching network. 108. As shown in Fig.
2, the inpedance matchihg. network.

A conpleti 2@ 1§ predsrablysused doy g@ggoqugtn%go ’ﬁ}ekﬁrsﬁ)éggﬁ%c%rnidl 1¥diating
el%%%{rtgg%%% &?%Emﬁlégg@?a "1‘5‘?‘ gé&er%glg cofmptriﬁes ?_ﬁrst connecting wire
132astidat isagorell mmmtirfgg@ae\gmé. t %he é‘mu&oesnecimgl. \C\fi?fthelﬂ preferably
connects the first shaped segment 110 of the first radiating element 102a to the first
shaped segment 110 of the second radiating element 102b. The second connecting
wire 134 preferably connects the second shaped segment 118 of the first radiating
element 102a to the second shaped segment 118 of the second radiating element 102b.
The first and second radiating elements 102a, 102b are preferably connected through
the coupler to the impedance matching network 108 and further connected to the feed
106. In particular, each of the first and second shaped segments 110, 118 of the

second radiating element 102b is connected to a terminal of the impedance matching

network. 108.

As shown in Fig. 2, the impedance matching network 108 is exemplarily connected to

one of the loops 120 of the second radiating element 102b and to the corresponding
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i npedance matching network 108 is connectable to any
part of the radiating el ement 102b and is dependent on
wdesi7ghasan system requi renents. The arrangenenPColSGRo06/000231
| oops 120 of the first and second radiating el ements
102a, 102b causes the flow of an electrical current i
in any loop 120 of the firg radiating el ement 102a to
ovekP ﬂ;ﬂé 198 ii@&f{hleﬁrﬁ'rﬁdhhﬁﬁg didnfGt 110Da 38a e coupler 130. The
ding loop 1 of the second radiating_el enent
unﬁeﬂﬁime mhtehmlgermtwolﬂ{aﬂ()%& eprrectable tolamwings 9ftherdiating element

1o PGPS artee el os S Sl PBelty Cpposi o

rotatlonal directi ons. In thls way, the electrica

currents i that flow.in tw correspondjng.| 0o 120
The etraegamant of fthe d0parld0fdha dirstaand af’t%P%A Ito éelﬁ}@‘?té 102,

IO%tg(rZ?k‘)ué ﬁ{ ﬁlec ?léﬁ Mdc¥idal c{?lhéiﬁg Wi qo§ﬂ1 e26beqld ﬁf‘s@ kadiating

'ow'in two adjace oops 120 of each
eleffent DE2af ﬂﬁr‘tﬁet 1n&ﬂfht1$ﬁﬂl}nﬁ1mlaﬂdm¢dtmg asltearemtespanding lap2120 of
are in phase

the sgaped MG MBSt 1085 HRSOBCHIER 06 ACIOGE TRy o
adjggen o%%% rl?ﬁ_%k eddhld ?Pﬂat fidst dOWBotd@ARERE leetenil 1020 NED2D are in

he con |gurat|on of the | oops 120 causes
oppdite frbawondl dlieetlmse cItnrhhcsaWajc uhe eh:t:tricai eurgangs | dhep flpppin two
to be.in_one r

r.ect,i
congppeiinBaats B Rivepabe il SR eahaniie iRt AR o2
ard E‘(ﬁ{s@@)’en@@tiﬁelﬂla% tv@ﬂﬂ@ ghé REcRENetriréntd [ UMatt fowdn ftonneijacent
the ' x-axis. In this way, the electrlcal curr

1oqpst1|29toffe|admf fhet fiyst arx,dcﬁea@ljlda@élwﬁmw&f‘@%eni? % 402D are 1A phase
o copsequently in phase opposition. The electrica

PRO¥P%ht i energizes the | oops 120 and thereby produces

a magnetic field 200, as illustrated in Fig. 4, that

interacts to create an interro 202.
Flg nt showyane oA th@quéﬁlrgo@emgnta é%% MS '11%28}&e6at10n Vs'hen an

elec e c@{ Sl ﬁg&vﬁgg&lspac gga\ﬁQ thO PR 4128, ante RShNB@RALENDS the

jacen oops apart by the junction 114 or
lod‘iﬁnmtaﬁrsss fhk6flomsofwhe leleasidaheuneitune atyoloepal?d teeboip one
the antenna 100. The magnhetic, fie

o SO SR D A0 DR KPR PP BB i RO Retone]
due Gl 2Aahd r@f;‘y Eﬁﬂle@ilte%ga%ngm&n%é Buk a9Be Zthed along the x-axis.

sequent generate
In thls way, the electncal currents i that flow in the two adjacent loops 120 are

consequently in phase opposition.

The electrical current i energizes the loops 120 and thereby produces a magnetic field
200, as illustrated in Fig. 4, that interacts to create an interrogation region 202. The
interrogation region 202 is defined by a space immediately surrounding each loop 120
and between two adjacent loops 120 spaced apart by the junction 114 or connectors

116, as well as the volume above and below the antenna 100.

The magnetic field 200 energizes and powers up RFID tags 204 that are provided
within the interrogation region 202. The RFID tags 204 subsequently generate RFID
signals that contain tag data stored therein. The RFID signals are in turn received by

the antenna 100 and transmitted to an RFID reader via the antenna 100.
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signal s that contain tag data stored therein. The RFID
signals are in turn received by the antenna 100 and
wonremaasd2bed to an RFID reader via the ant ennaP@0BGIH06/000231
phase opposition of the electrical currents that flow
in two adj acent |oops 120 advant ageously produces the
magnetic field 200 that isgubstantially uniformin

Thé?_ﬁmgéé Lb%?oélﬁ&?u&h% eﬁe'&ﬁwaf‘tcﬁfrélﬁg thATdveal 8o d8deent loops

rguration of the radiating el enent 102 and
128 hévagmgeowsly prodotest the magnéior ﬁﬁlﬁalj)@e@ﬂtlsfﬁuéﬁtém@éb’ uniform in

erro
am&@gﬁa}l @gag{hf dﬁteggg%gﬁl}‘éé%l %% 2?1;%115 ?8 11' élﬁ'gl!ll(%l d@il t éér:]) ig;'ldlatlng
e1e91feni he2 odrde micAlbbtaiddn o ahé agsfoR@4magheics tﬁehh goou within the
the magnetic field 200 is dependabl e on

ntTomes eraien PUE gy el e RALD At toukis g agistly
1nd{%ﬁ%1dt1ggfst wsgllgﬁgt{g%n tgee%ﬁg?@m adj acent | oops 120. \Wen

secon Ing el enents 102a, 102b are
in operatlon each of the first and second radi ati ng
el ements 102a, 102b gener

Thrséipngfhises thfe Stagniés gt 2 {) i§ ePS‘i‘ q“ﬁ% thﬁellnggm & gfsthe
eleg@ggle(g{rf“en]; ; &hd al?eQQ)f 8L [RHaB0MdeRS BlsEfac&ﬂ&tfﬁef\ﬁéenad&i‘j’acent

radi’ati el ements” 102a, 102b has null regions
loapk@ee. wi t hin the magnetic field strength is at a
mnimal |evel. The magnetic field 200 generated by the
first radiating elenent 102a interacts with the

WHEBONEHG 2hil 8behnddiaeneslaests hp24,1e25 asointbpeeatioa; ¢ael of the
el enrent 102b and produces a resultant magnetic ffj
firgtheaod steasnchmﬁa@tnm plemeits| 928 593Y BeRerases AdNIHBHA ieﬁé 39% as

X f
iR Steibdhedt 1REGE IS  TROBSLLG, 8L erated by
ca@R6N 1R fifshand ise&dndandiasieg @it enadi @ﬂal ri§2kehasmntlsreg@Rn where

102b. More specifically, each regi on of the
wi lgﬂ@tm@nﬂl@fléldzﬁ@(?n@éﬁ%%?tréamﬁgfﬁ ¥ first radiating

el ements 102a i s conpensated or superinposed with a

non-null region of the magnetic field 200 generated b
THehgaghegofieldraoi ghergddyehefitss ratiiRingetrnant d82a/mt@aqts ‘Fﬁ% the

graph of Fig. 5 sh hat the netic fj
g g
16%.}11%?{1.' RagHetie %}@ﬁa@ﬁﬁ'aﬁiﬁh@@h@ ﬁ'@lcﬂdl@chbuﬂd)ﬁ &Y $hokwn ihhBdigraph of
etic fireld distribution of the magnetic field
Fig0f. dérercatleat hyagnatih fiofd ishe sipergasitipdof the magnetic ﬁelds 200
generated by each of the first and second radiating elements 102a, 102b. More
specifically, each null region of the magnetic field 200 generated by the first radiating
clements 102a is compensated or superimposed with a non-null region of the

magnetic field 200 generated by the second radiating elements 102b and vice versa.

The graph of Fig. 5 shows that the magnetic field distribution of the resultant
magnetic field along the x-axis direction achieving a higher uniformity than the
magnetic field distribution of the magnetic field 200 generated by each of the first and
second radiating elements 102a, 102b along the same x-axis direction. The higher
uniformity of the magnetic field distribution of the resultant magnetic field
advantageously allows more reliable radio frequency identification within the

interrogation region 200. The improved uniformity of the magnetic field distribution
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second radi ating el enments 102a, 102b al ong the sane

x-axis direction. The higher uniformty of the
worg@ssofi el d distribution of the resultant Rra@gisSeRns/000231

field advantageously allows nore reliable radio

frequency identification within the interrogation

regi on 200. The inproved unppformty of the magnetic

d t REIDCHEAISS 6l withi
oeudity g anibesabons Sholga) xoipesgpace e v

thei inteeropatgpat iegion 2689i on 200. Fig. 6 is a graph that shows
nmeasured returned | oss of the antenna 100 at 13. 56MHz.
The neasured result shows the antenna 100 having a

Fighelik = Fed éﬁhﬁ& shoRE danReaedradeibd thse bathechenhs 1 0¢ ant 3.5 6MdHz.
nmeasured frequency of 13.56MHz. This als sugg
The haeastited taselershaws obe omtqmng, 100 havigvame qrcf} impedance

abl.e of V, b [
1&flharactt%r? O1u Fﬂ{eﬁ%ea&é& ff@ﬁtﬁ%%yecf 1%(?3&[106 m@%ﬂaﬁ%ﬁlggesw
tha eme/\@{tkmihOﬁ)o cHl Hg. ¥ishinaatagxemnh mpyblgerﬁ rped)\ndmgl feleapople,

of the | oop 120.  The di nsi ons .and. geo trlc shape
SOgtne HpedPOB, TEITE B ORSTCRRCRE bR LOPT o T AR g otk
1okor exanpl e, the | obed portions 112 of Fig. 3 have a

Substantially rectangul ar shape such that an exenpl ary
di mensi on of the width di of each | obed portion 112 of

the first d d ts 1 i .
DB D A s sraned, S S T A B
ge&ﬂ@ﬁ’m&l‘ BRapet fecdcht ROB! 100 8RRl dgRA®GE o b@igﬁemtﬁMents For

adj acent Ioops 120 is &hefer ably apgﬁom matel y 65mm
exmhpleetheHebahpartians HiZseldhiee3 batap s tHal bfeq%ular shape such

thagﬁg e%%:(ﬁﬂgj}'}gEEd Nt 'f%g f?%l%mﬁ ' c?fne%f‘:lfio%regkﬂlo}‘[hon ]f12 of the ﬁlSt and

se&ﬁﬂ%@p@mﬁbn&em nt8 id peferddi app;omhstelybéo unhilmla’s (mm)
and are fornmed on a sane surface, such as

At the wmsogmeet@ tresgalodispREIRGY b ASIETY B3 @ egtojoopma20 is
pr Sf?lgag e}’rj a]gﬂldy 1?1)1{] ﬁﬁ}? W fécﬁlle C&l&ﬁnc]elc@ b&tween ends of two

y separat ron1an adj acent
opdosing tibed pﬂ:ﬂtﬁ)nbyl%umrefeezbﬂ}r a@rdnaylatqu 30otr. as an air
gap or bridge. The dielectric |ayer also preferably
physically separates any overl appi ng portions between

| SR 58 SRty e SABT rkiy, 1401 Ty o b
copbmaeatdente Atrnted@ncoranectirace, sedhnas omae of the opposite sides of the
first substrate 105a or the second substrate 105b. Each connector 116 is preferably
physically separated from an adjacent connector 116 by a dielectric layer, such as an
air gap or bridge. The dielectric layer also preferably physically separates any
overlapping portions between the first and second shaped segments 110, 118. The
first and second shaped segments 110, 118 are connected at the connecting point 119.

As shown in Figs. 9a and 9b, the loop 120 of the antenna 100 may have different sizes
and are arranged according to an increasing or decreasing order of the sizes.

Additionally, the loop 120 may be constructed from conductive materials in other

geometrical forms, such as ellipses, triangles, polygons or annuli.

The drawings as shown in Figs. 10 to 13 demonstrate exemplary implementations of

the embodiments of the antenna 100 for reading RFID tags 204. The antenna 100 is
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As shown in Figs. 9a and 9b, the |loop 120 of the
antenna 100 nay have different sizes and are arranged
weaeewrdsqg to an increasing or decreasing ordePCoSGR006/000231
sizes. Additionally, the Ioop 120 nay be constructed
fromconductive materials in other geonetrical forns,
such as ellipses, triangleg; polygons or armuli. The

sho%na\% ng% agg 5{50\*3@ b Ji@Sto 1@1ffef€n%—$oéaﬁ319§‘ of 53§h€If 1 t2)00 such

enentati ons of the enbodi nents of
as ambenndbrﬂél@h facshelrfeaﬂq hp2REDnthetysecROhe sIHIE rasks éﬁ% fop 11

sllc{v%itggv}%ﬁépag%:atlglgsq]«(%rp?ntllg)gaﬂ}et ac%?agget:cgh g{ fﬁ}(}% %eeg F]he shelf
1ac§ h@bﬁ vl}lﬂﬁakthl Q@c?or@%diaﬂn @Iei’iﬁﬁ’ﬂ 10heisshetbhed @CHhS td}@@ﬂ another

1 shows the first radiating el enent 102a bei ng
shedzf ltaab Hu 8oK innmefistelin Helowi the skyfif raglke 18% Wchrthéikﬂli a3t apg; SF@ﬂd

] seco el d
ol TORRGR 1O oGP ToTF SR OB PR SPATy ABERED fie04 i
idenfhble MARKn TROZecsSiaBe.t Rigt 12 Bigovd ﬂﬁtan‘éﬁﬁda 460 baithg embedded in
radi ati ng el enents 102a, 102b are a art b
or siterhed tovan mlasida gf 2dablétep ild@ht Fig: igﬁ wa %ﬁ‘t‘ﬁ% ng’gmg
ol he antenna 100 b nbedded
aﬁ%ﬁ g?% Awgsd%%ﬁgﬁqﬁﬁder3|de of g table?ggglgooe F?g a

13 ?homslthe antenna 100 being attached to a curved
surface 1300. Fig. 14 shows | ock di of .
Fig 15611 AGUSKBTATIRY & S 0 ErE HeroUet cPhgdiment of
thé ﬂIN dn%r }@"ID %@b@cﬁi&ﬁ& IsGatt hORAIng Lﬂiﬁﬂ t@8king dARFIDaAgs. The

ng 0 tags. The system 1400 has a host 1402
syithatmﬁo lhews hastuiséR tha aflews aamer toesced ord thaeiyeidgta in relation to

o A TR B Rl BB B s

in Iﬂ%‘sﬁg sBhEtEd, Wheh a%ﬁ@lh of cftRhfd. OA giiphoat4dsd A cg)apkelelay the

IS coupled to the host 1402 for controII
hoeitat‘H)ZS%thObglolbng tthe tpfe sprisky eutspthedingt AR0 %ﬂg%gﬁ? reader

14@? 8% gbéplga?.ﬁ 2 lt}?ed gz%tgwgg'j 6%@ dﬂlé%ﬁip Ei ﬁﬁ@d IR tel 1400

Sy preferably con alns noré than
préBRbRNt@as hfde flen brieamserinat §00gfoandnsmiteny hnd recadiing radio

frequency signals and further cont
PR SEDBER GRS SoUPPEd TaRh LAL Gal Baypled f
bo%l4ﬁ @é:lvgt (ﬁﬂl@ IRACED 404 1‘4% SWisHabhing a8l Gelecting When
en there is nore than one antennas 100 fo
th@eadmﬁ@tBEhEhsmgmahleUﬁ&rhnhmgREEI&gﬁdﬁ exanpl e a
conputer or nobile device like a |aptop or a persona
The host 1402, for example a computer or mobile device like a laptop or a personal
digital assistant (PDA), is preferably capable of performing wireless communication
that supports specifications such as IEEE 802.11 in either ad hoc mode or
infrastructure mode. The host 1402 is preferably capable of display information
related to tracking of the RFID tags when requested by the user of the system 1400.
The host 1402 preferably further provides routing capability for supporting multiple

users of the system 1400.

The gateway 1404 is capable of performing either wireless or wired communication
and preferably provides IEEE 802.11 wireless communication between the host 1402,

the RFID reader 1406 and the antenna multiplexer 1408. The IEEE 802.11 wireless
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digital assistant (PDA), is preferably capabl e of

perform ng wrel ess conmuni cation that supports
wepewiosscat i ons such as | EEE 802. 11 in either adTi8Ge006/000231

node or infrastructure node. The host 1402 is

preferably capable of display information related to

tracking of the RFID tags when requested by the user
cm?Jnutnn%tiéﬁ( Sredie %%ayﬂi‘@oép%gt Q201 pesrally id Withdehd hoc

provi des routing capability Por supporting nultiple
mads er snfpdstibtersypetemlhded hoTmodg s ees/cost effeqtiveng dp putable

of perform ng ei.ther w.reless or wred. cqmupi i
ity NeleRe ey i phaier et s 1 Ry ELs The HtBucne
md@R USRI | Wierd i p¥e ®andwigith echmbARatiort he rdgfuiredr espdenlly for

1406 and the antenna nultiplexer 1408. The | EEE 802. 11
magegiak éseatvirilAbeat i on of the gateway 1404 is

preferably performed in either ad hoc node or

infrastructure node. The ad hoc nobde is nore cost

The ROt deyder 06 bsefarblyainpporsheadinghighl fesmengniiihi REFD ognals
infrastructure js not availahle. The.infrast ture
at fadhd megaheriz BEZ\AERE Otlieg %@WWFFSCO t Fe@ﬁeﬁ' 4406
| i i f gi0vi Ma foh@ibledre1 408.
pr%@% }?cggeégl 14%1?’151% X? tRE af¥BRA01 (OviaNtUe RhRhMa 3?1 e

preferably supports reading hi
THermoywengyup sE)alRRFOrsnsyritied tathelRFBE tags fah energizinghe RFID

o b S B A ST LT 00 o
thd er@Ntean ardNdlibdeRb &N thdhSitted NBeROVRY. | NTheIRtagi @tdl ®ntain

are transmtted to the RPID tags for energizing the
infRRnBiera gertaitingetot e REID tagsgs The RIERe pignals dire pegiyed by the

i gnal.§ cant ai.ni ng t t [ h .
o80T BTARL PP B8, I8R5 LAty 1308 BRI 368 1406
th&@aftadi frolidtORRARIID pghdlaitithg Host 14@ Rl Det ggswaiHd04 for

RFID signals are recei ved by the antenna 100 and are
digrsring Ggdegdata ﬁéfqiipplﬂier%%@e%g&406. The RFID reader
1406 thereafter provides the RFID signals to the host
1402 via the gateway 1404 for displaying the tag data
Tigt onachai multipexRF14O& mgsefecfibly castalabke and hispd gheality af@utput

is preferably cascadabl e and h a plurality of out.put ..
por & PBHIGAG riEh A6 A0S BEaTTin Gt 7, bR ation
re%ke‘nﬁﬂ ANt §RR3NERARE il Blek QN 4080kt &BRHiShes e RMc@NAAennas

tiplexer 1408 further switches and sel ects antennas
100 for reading RFID tags as required by the user or users of the system 1400.

R

In the foregoing manner, an antenna for an RFID system for RFID applications is
disclosed. Although only a number of embodiments of the invention are disclosed, it
becomes apparent to one skilled in the art in view of this disclosure that numerous
changes and/or modification can be made without departing from the scope and spirit
of the invention. For example, the substrate may be formed in various shapes and

sizes to satisfy specific design or system requirements.
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100 for reading RFID tags as required by the user or

users of the system 1400. In the foregoi ng manner, an
wanveErmags2b or an RFI D system for RFI D appl i cati 8a%/5G3006/000231

di scl osed. Al though only a nunber of enbodi nents of

the invention are disclosed, it beconmes apparent to

one skilled in the art in vizew of this disclosure that

nuner ous changes and/ or nodification can be nade

wi t hout departing fromthe scope and spirit of the
Clamwent i on. For exan‘pl e, the substrate may be fornmed in

vari pus sha si ze S b Qr

Sy St@mr}t P%Wg}ﬂ fgec&en 1derit1 ic lug % %ﬁtgtluia & r?p?%ir%n or

fr echbtﬁ@@ﬁédiadﬁ@telefﬂeﬁalﬁavﬁa{g attléust @{etlealm aleg@Apr i SI ng: a

first radiating el enment having east one SP

el erfesseondaragiatiaa el spatialy élllséﬂf?éﬁ‘i theaﬁfﬁva ating element

anglhaf} g%ffé{igtrt%g]nyalecoflﬁ&% 16 Fl@ﬁt‘eﬁ‘tg ﬁlderrent and havi ng
at [eas WO | nt erconnecte el ements; and a
coupl @upfed foreilmrﬁcraﬂlyabhphngdh@ﬁrsm and $eeofid rasltatmgctlmm;d
radi ati ng el enepts, wherein en.a fi

in t‘ﬁ]eer?lilr"@%enraa iShEVTHET douidmineryst ’ﬁg’iﬁ‘g‘f‘%tﬁtg r egtfqu gﬁg'fratmg

a FRONELLGd ﬁ@lhddn@rhdse@oﬁ?@lﬁ%t G5 8Rkhd sRWAd kAMiLth® element for
secon radi ati ng el enent for %ener ati ng a secon

genagting iac sddoetl dpagietic ofield,hend jof ghe ghst S@t@p@nda@lﬁemqt@ fields

fieldss er| t he er of, the fi
SRS 1hY QIR Tl gub Ay SHEp g r BgaS T 2T RGhe o
mteﬁ obR8gionfih Bletheaf fidlARF ter okt @ﬂ@e&ﬁﬁ&ﬁﬁiaﬁ@@él&hﬂeﬂ@

el enents. 2. The antenna of claim 1, wherein the

second current flowing in one of the at |east two

I nt lceognqg aeéjf él? ﬂf 1 elvﬁ H’xt the %tec Courtehi ﬁgwf %dina&jtengf the at
t he

'n ro |ona Iy opposite directio

le@s‘t ht&t‘o Qﬁtefd@ﬁnéﬁted d6qt clamenitNntodr henseeohd draimtipg ed:lememlt §s in
of the second radiatin 3. The ant enna

rogtignaHyL OPRARER liFFCiion: 19 SeieLoF SR ot 159% 3ty Hog Rgtegted loop
31&99&[5 oPhe Sg&qlglﬁ%l gﬁ@gle,ﬁartt he first radiating el ement

I's in rotationa direction to one of the at
| east two |nterconnected | oop el enments of the second
3.r ﬁdl "fﬂlﬁd nge@laeoeibim 4, wheeimtieeiimacwtent Ifwing in wieeatdieast one
the first pagneti fleld has at | east one nul L
lopp glegrenhpithe Stsré@é oL FlamRRL s & tqt%itoalaﬂtééﬂ%tfar F%"S%ttonofﬁeone of
thB Y feadt 89 AterchRfecBd 1b&FSIEMRAS of the second radiating element,

4. The antenna of claim 1, wherein the first magnetic field has at least one non-
null region and the second magnetic field has at least one null region, the at least one
non-null region of the first magnetic field being compensated with the at least one null
region of the second magnetic field for providing a resultant magnetic field having

substantially equal magnetic field strength within the interrogation region.

5. The antenna of claim 1, wherein each of the first and second radiating

elements is substantially planar.

6. The antenna of claim 1, wherein each of the first and second radiating

elements is formed on a substantially planar surface.
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non-null region of the first magnetic field being
conpensated with the at | east one null region of the
weoeeowrdsaragnetic field for providing a result arRCT/SG2006/000231
magnetic field having substantially equal nmagnetic
field strength within the interrogation region. 5. The
antenna of claim1, whereingeach of the first and
7. seceqd Ladhatd 1ﬁJ ?”@vﬁ&% i SRURSE ARfakiak |e}én{€|n@'i‘sa§ubst§nt1ally
The "antenna o ereln each of "the first and
pa&ﬁdandmfamominﬂgmagehmﬁms is formed on a substantially
pl anar surface.7. The antenna of claim1l, wherein the
first radiating elenent is substantially parallel to

8.t he T$8GoaRGns 3ficiinng ®Rh&eRNhe fBst abdeseadi® dtatidlp dé@ents are
1, wherein the first and second radiating elenents are

forimedromcbppasitsppidesi afe sybefede.of a substrate. 9. The
antenna of claim1, wherein the first radiating
el enment is substantially laterally displaced with
9.1 espBetant@nb g de@ond whattidtlienfirse ratimivg blgmant is substantially
predet erm ned di spl acenent . g The antem a of claim . d
BT rEAcRd O PP @S AEond 53 BREEIROB DY Hebp i Bine
[ g el enent substantially overlaps with one of
Cm#%geﬁk4?east two interconnected | oop elenents of the
second radiating elenent. 11. The antem a of cI aiml,

mher in the coupl er further s to
Lt A REieh Kol ERERR A B SRBE B oG (e firt
{} i) cRRRNE ?l%ﬂﬁimﬁﬁ‘? babdldpg vake BRNbS tanst 1@a§t&®6 infeZconnected
antenna of claim 1, wherein the coupler conprises

loayt elbmasts of the seorrideradiating elemest. f or i nt er connecting the
first and second radiating el enents. 13. The antenna
of claim 12, wherein the at |east two connecting wires

11¢oNNBRt adidiRadf dlLast, Wikgeih ARPcRiptsreithaf coubkes fto katimpedance
radi ati ng el enent to one of the at |east two

mitehieg cwiwedt &0 Metshing theeredance; pib tase disy gandy groeps gdiating

A method for configuring an antenna for
el?lgggear%dr eqéency identification, the nmethod conprising
the steps of:

12.  The antenna of claim 1, wherein the coupler comprises at least two connecting

wires for interconnecting the first and second radiating elements.

13.  The antenna of claim 12, wherein the at least two connecting wires connect the
at least one loop element of the first radiating element to one of the at least two

interconnected loop elements of the second radiating element.

14. A method for configuring an antenna for radio frequency identification, the
method comprising the steps of:

providing a first radiating element having at least one loop element;

providing a second radiating element spatially displaced from the first
radiating element and having at least two interconnected loop elements,

providing a coupler for electrically coupling the first and second radiating

elements; and
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providing a first radiating el ement having at | east

one | oop el enent; providing a second radiating el enent
weopeairiasd2y di spl aced fromthe first radi ati ng eCessnt06/000231

and having at | east two interconnected | oop el enents,

providing a coupler for electrically coupling the

first and second radiatingigl enents; andwherein when a

Fi T Sihe il GABE o Q@Warkb it ARG T id Sther afistt ira@leMeRIehOr for

generating a ?lrst magnetic field and a second current
gerﬁdrmx@ a firstheagetoigld aet atsmgldeduewehﬂov\/@ in gleméercand figfligfing
R A N L N

fie AR AuSEERPKhe MBRNRdr ©f fth@ﬁﬂﬁaﬁcpsfec@tﬁi’lﬁlﬁ@ﬁdtidgie@d}s for generating an
interrogation region in the near field of the first

intemopasion svgion idhanpaidicdd efibpfisst and scoppd rafiatgPlENeREt-ai m
14, further conprising the step of flowi ng the second
current in one of the at |east two interconnected |oop

15¢el empptigetdbd b eladcby) durtheti c&ﬁﬂp‘ngir@ thaeatdp o ﬂowing the second

rotatlonallyop03|te directio he ot h @g
curreigp opgef fhstad E@éhﬁwcm&acqna‘éﬁe Oé? f‘ﬁi‘% SE& ﬁaﬁaﬁng
ele[h?e‘ijl't afn' '}Qtaﬁblﬁﬂﬁlgtogggr%}e e et hedaf o@ﬂe"i" BY 1he BUIEDET two

nprising t flowmng the first current in
mtbi’a:emadctddelasp elements@d pheedeerrehadiafing blement st r adi ati ng

elenment in rotationally simlar direction to one of
the at least two interconnected | oop elenents of the

165€C GI'Hé fagbat dMgarh e Thirthek /condhiRine tRostepfofcliawinglthe first
further conprising t he step of grow ding a resultant

cuna@truetthc af ﬂe@stdortmlppp plesndys ot HIst yadiafineg clpghletn fotationally

su‘smaér (ﬁ{g{:ﬁ ne (%/%4 tl?n aﬁ_‘l&gs‘c V\}\{E} nﬁtgl cgﬁ%%kdqg%ﬁ g]?fn%?tgvcff e, e second

radia@iglb@ent or electrically coupl ing the first and
second radi ating el ements conprises the step of
providing at |east two connecting wires for

17, Nt e[E0 ﬂ@t%‘ég o@%hatugelélf efifiter %B{gnpﬁ%g N 5@ \Aﬁ'cﬁtpﬁ&gdmg a resultant

el enment met’ho al nmlsg, erein the step
m&dnef€ ofieldi hgviap beasmtiblip @Iplaheuagmgc wiields stromgthi s@éthin the

the step of connecting the at |east one | oop el enent
infgFrogHonfIpgigp.

18.  The method of claim 14, wherein the step of providing a coupler for
electrically coupling the first and second radiating elements comprises the step of
providing at least two connecting wires for interconnecting the first and second

radiating elements.

19.  The method of claim 18, wherein the step of providing at least two connecting
wires comprises the step of connecting the at least one loop element of the first
radiating element to one of the at least two interconnected loop elements of the second

radiating element.

20. The method of claim 14, wherein the step of providing a coupler for

electrically coupling the first and second radiating elements further comprises the step
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radi ating el ement to one of the at least two
i nterconnected | oop el enents of the second radiating
wehemmsga20 20. The net hod of claim 14, wherein POE/SEL@B/000231
of providing a coupler for electrically coupling the
first and second radiating el enents further conprises
the stepof coupling the coygler to an i npedance
i i n i eref mdléhing the
of [P 2t BELHEN I e TmBRRE) Clhalching, TREABICPRE  ebing,
impadahenoffthe firsadhd séooad veiatingietiamnits dnclet feed
applications, the systemconprising: a host for
sendi ng and receiving data; a gateway being coupled to
21t he shogkiehPr isopdio! he@ntheidatificationt applicationd,r dia tdystem
host; a radio frequency identification reader coupled
comprisihg gat eway for reading radio frequency signals; at
| east one ant.enna for .t. jtting and receiving radio
fr e&&’é’ﬁtﬁr s5Rging and rgeg {qugﬁg]he at | east one antenna
haviangtevdyl beitg tagilat iongie dbenfentomrudlivg Seatatdsent to and from
radi ati ng el enent; and an antenna nul ti pl exer bei ng
thedlenspl ed to the gateway and the radio frequency
| dent LhiC ﬁ'tehﬁ’é?lcg elagrﬁgicfaﬁ&n $ d@fskb%& he & chRaal PPfeading
ant énna for ‘readi'ng dat a, erein en a first current
radib Gegudney sfpealki r st radi ating el enent for generating a
first magnetic field and a second currentdflgms i the 1o
sec GhePh PG ANIFYNR RN EMSTHENE FRTRSTTY NG 130t ERY Y ’
be1ehdi®hng i fifdt bttt §REARA] AREARII Bdiatin
ea?ﬁ%ﬂﬁébﬁﬁ%ﬂ?&%&g@@ﬁa?%% %ther of ?%g:first and second ®
elemmguietnidc fiel ds for generating an interrogation region

Lre:‘?‘g%{é&% nfnillgll)l%xgrfbetlr?gecofuipiesc’it toqﬂg g&tg&/%l] dnd B ﬁﬁionﬁequency
identification reader for selecting the at least one antenna for reading data,

wherein when a first current flows in the first radiating element for generating

a first magnetic field and a second current flows in the second radiating element for

generating a second magnetic field, one of the first and second magnetic fields

superimposes the other of the first and second magnetic fields for generating an

interrogation region in the near field of the first and second radiating elements.



