2 August 2006, 1 ENHANCEMENT ANTENNA FOR ARTI CLE | DENTI FI CATI ON TECHNI CAL
FI ELD OF THE | NVENTION This invention relates generally to the field of
article identification and nore specifically to an enhafpdemgasit20a6t enna for
~article identification. 5 BACKGROUND OF THE | NVENTION Article

I dentification systens generally conprise a reader that captures

I nformati on about-an article by reading a tag affixed to the article.
Exanpl es of some article identification systens in the market include bar *
code ‘scanni ng systens magneti ¢ swedpi ng systens, active transponder
systens, and passive transponder 10 systens. Transponder -systens have an
advant age over other systens in that no direct Iline of sight is required.

Even wi th that BiMANCRUENDAWRMEINALIR hAGICRY IHENTRAE QY 1 om di stances

" less than approxinately one to two neters. ance nay require close

proxi m ty Thetrgen s sLlﬁ e oNeY: |imting the feasibility of
reading a Targe quan y arti cattered throughout a | arge area.

- Known techni qu Sﬁlt)’lcntm rehitosgeaemlly tthedickt afwticié idenifibitioh andhesreat i on may

- be captur ar t he reasing the power of the reader,
~and enl argg}‘:ﬂa@hggr ea@gp %’ﬁ?’gﬁﬂtgma’lfh'eggd ‘%B“ﬁ‘?a{fﬂ’gs however, may be -
. Inpractical because government al reqgulations restri ct the power of the"

reader,.ang antenna. Additionally, enlarging the tag
may no? be QN0 increases the cost of the system 20

o eeriann 2 "““@‘@”“‘Eﬁm‘m‘&“@"““ LS R LS80 ol e {2

“in certain —situations
exanpl e eHfRsERiANRbsutan article by esding o tag ffiedio, the attislad Bxamplhe of somik-pr obl ens

"associ at e u echni ques f.0 ngin article identification
_‘may be re%ttjce He;R"ii‘Eﬁ‘ﬁoB %’3{6315 A aﬂafké’ié ‘iqt‘fg ‘g’i‘rf‘?‘tfjeftF‘éﬁ‘tﬂg‘ﬁstyé'i‘?ﬂ%ay i ncl ude
a transcemugrtit BatepgRnesiass aanvd GenipEides | sgfidhs, At hAsANE NcduSpdnlder M equest
si gna wher e tile req est S|gnal requests i nformation corres ond| ng to.an

artici%. ASERsHIpsmaa erﬁté?&e% 3ve g gaeantazg @per ofheg gyaigraglin thatis ticle, may
‘receive tlﬁlﬁ of ﬁgﬂﬁﬂeqﬁi'r&ﬂeﬂven%ﬂl tﬁ?%dgﬁﬂfgreaﬁo%vcﬁ’r& RS nay be read only

from dlstancec less than approximately one to two meters. This distance may requlre
_. close proximity between the reader and the tag, limiting the feasibility of reading 2
large quantity of art'icles.r scattered throughout a large :area. Known techniques fo,r-
15 increasing the distance ﬁ*om which information may be captured include enlarging the |
tag, increasing the power of the reader, and enlarging the reader ‘antenna. 'Ihcse B
- techmqucs however may be 1mpract1cal because govcmmental regulatlons restrict
B the power of the reader and the size of the reader antenna. Addltlonaﬂy, enlarging the
| : ) tag may not be dcsu-able because domg SO mcreases ‘the cost ‘of the system. |
- ‘20 | f Copsequently, known techmques of article rdentlﬁcatton are unsatlsfactory in certain
' snmatwns ' o ' ' |

SUMMARY OF THE INVENTION

'255 ln accordance with example embcdlments of the present mventlon .
: ;disadvantages and problems associated with previous technlques for enhancnng
artlcfe identification may be reduced or ehmmated ' ‘ ‘
. An article identifi cation system may include a transcerver that generates a
request s1gnal and transmlts the request SIgnaI where the request signal requests ‘
mformatlon correspondlng toan article. A transponder may be ' ' -



~ second aspect: of the present 1 nvention, there'is provi

~“enhanci n t he out put si

signal in response to the request signal, where the output signal includes
i nformati on corresponding to the article. A loop antenna proximate to the .
transponder nmay enhance the output signal. The transcei verAugayt Xe6ect the
enhanced out put signal and receive tBe information corresponding to the
article. According to a first aspect of the present invention, there is
provided an article identification system conprising: a transponder

coupl ed £eHRief torthe articleaery tepeivabiecreqyestisignel, wadanaegenesate singnaputf r om a
transcei ¥f§hal i GedReESto %ﬁ@@@g %?eé. 18 whief rtﬁélu&ﬁ{aut' o ﬂé[mﬂfdltl?r@

correspon to the article; erate an outpu In response to
t he requé’ﬁ‘t’m‘s'iflgfhaq:o"etsﬁ@"%fﬁﬂ dlat the gerfflﬁle cdm:l@clpsrﬂfl’@ertﬂﬁe P matﬁattfl dhe

cor 1 espopghdibntlh iy BhldrickCine2Bidptt SRR ALK B Cuck@uafd separate

fromthe transpondeér, the op antenna operable to en e out put
signal , ERaNced guwEESigRal aapéscebleéh@ infersatien cctrrespen«llagrtﬁetue@molmt si gnal and

~ receive the A&f.di‘drﬁ&ttb%I"fIF‘s@rarsBeSd?cH‘fdth?‘Q)résenf hﬁ/eﬂ{erth're it Folid@ngponder

| coupled to a surface defining a surface plane 0o0op antenna conpri si ng
one or nBfigle igeplication sysiem. conerisings s Bansneadeneoupledhisr an |asigle adf sposed on

- a loop aaﬁeaaatelreéavéia $éduestsréﬁanonlétﬁa,%éelvep%@leanest 5@3@%;&&5\9 to a

a net ﬁod of -
Carticle fofeavestiniermayan cepasrondingdo thesrtivlgs angl Qﬁﬂeéijﬁéstouﬁlhﬁﬁlﬂhalﬂﬁ om a

transcei ¥@pondeh @ 11EIUBHest S5, HRERME dighd %r?p?lsmb“lzef RS Rfon

corresponding to an article; generating an output srgnal at a transponder
in respoffEespending to thy qetidle; agd grlaep antaana Pfﬁﬂmtﬂbﬁnm@@ﬁ@@ thée article,

‘the out pnspoadd! tﬁ@m%psrananﬁeheoparéﬁrare%heéhceortﬁeemtﬁ' BEgndi0 thile article;

using a | oo antenna oop ant enna

- proxi mat €aRsseia @8%3@ fletgph ttflﬁe Q"ﬁéﬂf@&"o@dﬁlﬂt signal ancarigprividhe coupl ed to
a SUffaCiﬂfdﬂﬁEhdH '&Grr@sp%lfldfngc% tllé' Qﬁi%le Hhe ttapeporiiat %Uﬁled%n?rs gg one or

nor e Ioops | east one he' one or nore | oops disposed on a |oop
ant enna 98t @H’@ i suHfacecRlane. dhe lcms etl?ﬂrec@rmrems Ofé@n@F @@fﬂjioﬁgs taideashhanced

out put  SerERbp (0Pt nd bARBAEIBES disPESe Sh agocgpa {a_ f‘ _gétfra‘ the
m o articlie |

7;present invention, there.is provided a syst entification,
conpri sﬁﬁ‘@ SUHAGRBIARS-f or recei vi ng a request si gnal “ froma transceiver, t he

request si gnahccRRBAFR & deBoREastRRt of ﬂle%reeérlt%eﬁ%rr qRERNE IoAid Oa an

" article: a neans for generating an output signal at a transponder in
" esponseMethgd ; pfeattisle, ilentificaiom comprising: JiespiviRaca resusst csionad frave fart icle,

the out pdnsebigdithe BQUBS:IsIrAbopdHSbIE 1 REJTRY! RfbrkafidrPERRIAbAMNG © 4be article;
- and means for enhanci ng
article; generating an output srgnal at a transponder in response to the request
-'srgnal the transponder coupled to the article, the output srgnal comprising the_
- information correspondmg to the artlcle enhancrng the output signal using a loop
'.antenna the loop antenna proxrmate to and separate from the transponder, the -
3 '.'_-transponder coupled 1o a surface deflnmg a surface. plane ‘the Ioop antenna
: "_compnsrng one or more loops, at. least one loop of the one or. more loops disposed
“on a loop antenna plane dlstrnct from the surface plane and sendlng the enhanced
'output signal to the transcerver ' .
According to a ‘third aspect of the present mventron there is provrded a
B system of article identification, comprrsrng. a means for receiving a request signal - -
- from a transceiver, the request signal operable to request information corresponding -
| to an article; a means for’ .generating an output. s:gnal ata transponder in response_
. .to the request srgnal the transponder coupled to the article the output signal
i"‘compnsmg the information correspondrng to the art|cle and means for enhancrng
the output signal using a loop antenna, the Ioop antenna. proxnmate to and separate |
| from the transponder the transponder coupled toa surface defining a surface plane




the output signal using a | oop antenna, the | oop antenna proximate to and
separate fromthe transponder, the transponder coupled to a surface
defining a surface plane, 2 August 2006 2a the |oop ant@mneust@®906i si ng one
~or nore |oops, at |east one | oop of 2ehe one or nore | oops disposed on a

| oop antenna plane distinct fromthe surface plane; nmeans for detecting
the enhanced output signal at the transceiver; and neans for receiving the

the Pr oS ibs WRKEI G 1b0PAReh, BERY LRtk 3hm Bl LiaRe WIRRL ELeidron System

conpri si ng ranscel ver era uest 'signal, the
- request detgntm tbpenhmwdmtpUEQge@tatiheftmnsaervemand)rr!eeeqomn(hqegnrtgdhean
article; ?Us‘.r.g ignal; a transponder conprising a Radio
Fr equency g‘e[ril‘léﬁ1 |caﬁmmﬂﬁ? @ﬂ%‘ﬁﬁ[@ g, the transponder coupled to the article
and ~ oper abl eAG@rdlnedela\/fewtﬂheSpwwéﬁte piegent inventidn gheer st@oddedan put si gnal
| nf or mat Fugle; RentrR@nEERh, Sfeng, A%iratSdithr Jtible 1 BE0e L o ng an
el ongat etbauesidi@ebrthe eequgsksional apeiadle tp reptu@t unfe'lmatloo camespoagiagdte fromt he
ansonds o) ARSI Yoo Rphfr SRARALE ATrggcoran
the requé@ﬂugﬁcyn&ienﬂft@eomltﬁﬁ@tféd. b‘mttemr@ndepemwdatq ¢he adicbuatda current,
output s B Rt Mo tflePand RRbishe b SLPUPIE R Bsbdee 0 pu .
" signal aihg requsst signalhiseionfor menalcmmpﬂsmemtnwrmgtﬂqrocqrrefpmchngzlc{éhet he
transpongglie. &RHR!Sh bitfind KomBidind Bh oRiif3eel AHBLAGE pEh WEnstbiluy °0P
antenna conprising one or east oné 'oop o ne or nore
~loops di mpysEde tmand sepgmatarioenihe tr&mlsaweiedl the |elmlgatedm¢ndlhmemnemtﬂ@ pl ane.
. Accordi ng té?soﬁ?tte' bihy ftééb‘?n‘é@t Hoqhdife pé@o%‘féttnay“é%ﬂ&r' %'a c%ﬁrhﬂrmc%}){?ﬁ ovided an
article identification system contg transcei ver operable to: _
gener at efregueney) aesaciasecywiilh the teguestcigns, tbe glagatedeoatiior @pereqeeet

~infor ”atcd?rgugtoé rcﬁﬁ@ﬁtn%elgurrr tﬁerﬁ'ter hf hire28% tnt {f& t!eltjmr?pe S¢St signal;

a transpon npri i ng equency Iden |ca 1D) tag, the
- trans pon%ftktﬁn@@tl'tﬂ @'@tptﬂ(ﬁlgﬂ% the ttl‘ab‘ﬁ@l\&ﬂ@petﬁqb@r@tﬂ&ietﬁdhe eeltr,&rlcee outpet r equest
- signal ;- e | r si gnal ,

t he outpu I%ﬁa're%ﬁeqﬁ?gw%%tﬁﬁ &?@SP%& %E@g@?%gg%oghg%anﬁ : ﬁ t articl e;

and a | o@ﬂblpmttemwrta@mefemggt sunfage plager the loomdu@noa corepn@ne obeoant ially
more loops, -at least one loop of the one or more !oops dlsposed ona Ioop antenna
p!ane drstlnct from the surface plane. ‘ ,
. Accordlng to a t" fth aspect of the present rnventaon there is prowded an'
rtlcle identification system, comprlsrng a transcerver operable to: generate a
. -request signal, the request signal operable to. request mformatron correspondrng to
. -an-article; and transmit the ‘request sighal; a transponder comprising a Radio
"Frequency Identrf‘ cation (RF!D) tag, the transponder coupled to the article and
N operabie to: recerve the request signal; and generate an output srgna! in. response to
the request srgnal the output signal comprising the information corresponding to the
~ article; and a loop antenna comprising an elongated conductor belng substantrally :
o proxrmate to and separate from the transponder the etongated conductor operable
' o resonate at a resonant frequency substantlalty equal to a communication
:frequency assocrated with the request signal, the transponder coupled toa surface_
: defrnlng a surtace plane the Ioop antenna “comprising one or more loops, at least
. one loop of the one or more loops drsposed on a loop. antenna plane drstrnct from
the surface plan, each Ioop being operable {o enhance the output S|gnal of the . |
o transponder proximate to the elongated_ conductor_ of .the loop, the elongated
condl_jctor of the loop operableé to conduect a current, _the'curren,t operable to increase- |



proxi mate to and separate fromthe transponder, the el ongated conductor
operable to resonate at a resonant frequency substantially equal to a
conmmuni cation frequency aSSOCIated‘%ch t he request si ghalugust?®06
transponder coupled to a surface I ning a surface plane, the | oop
antenna conprising one or nore |oops, at Ieast one | oop of the one or

f
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trans pondetecphonnhmcedtwtmut elgaabargtalteedve mrdtmmatloro@ortdseomcmgoto thae

el ongat edyiceonduct or of the | oop operable to conduct a current, the current
operable to 1 ncrease 2b 2 August 2006 a nmagnetic field operabl e to enhance
t he out put si §aeardingHe & sixihsaspecieel Bparrasend inentidwtiberte ishpodddthated out put

~signal aarircreeraehrfea;a? egaker ratﬂp?emgo”ﬁaﬁa%g)er'%gepabw o: BEddigees Aecor ding

to a sixth aspect sent 1 nvention h dan article
i denti fi E%Mﬁarﬁl%ttbwe%ﬁbfﬁgmi geragles toaAgeest \nfomtﬁ.tlen abtresnoodmgéner ate a
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correspon urality of art 5y 2 trans 2 requést si gnal ;

- a plural paep gan&noaﬁerparmerrwg acRadio threauepoy deenticationi (ﬁﬁ’f@) tagR#dclh Fr equency
~dentifi ﬁér‘idfp%ﬁdér:?&%dae& ?cgaﬂeér‘ﬁ@le & @ Z@G%g}e ore% RicRd dagh artbneﬁért e of the

_pturality of art each transpon e t0. recelve e request
signal ; avﬁia'g{eﬂféreﬁeéveathe&ﬁ@etsrara@r@ﬂ genera&pongt@uwgnai rmereﬁmeé@ signal ,

~each OUtﬂHtreéuéyt‘@ignSP'EHEH ébtﬂgt él%ﬁal 'chngﬁgﬁﬁ%'tl‘iH‘ln?&Haﬁérpe&‘rjésﬁgnEgﬁo tphe arti cle

“of the plurality of articles; ntenna conpri si uned | oop
“ant enna HhesBtigie ok thaplurlity faastides @nd a mptdn’i@wa euopramearmedrlo&p mate to

and Sepattaﬁr?a Béé?iaattétﬁmt&hué %béc}ftopfthértﬁﬂé&) biteAR4 r t@gtoaﬁ sonant

circuit Opera e to resonate at a resonant requenc tantla Iy equal
to a consRparaiafreanthefnlygiifis of {ranspopderstand founging anesmrwuemwtsrpgretﬂe t he tuned

0o ant@NRARR! 8l réddnafil A8 ISuRi-Rul Cyu%hgaatosao obfiftinRetibl 1LY of

transponders by generating a curre rrent opera to I ncrease a
“magnet i crgqueney assesiatechwifle dhe, Fquepiesiangll.cthe dukd tsop arﬁwaeoﬂeeahteéb out put
signal's g f O | ity of
articles, t er@tﬁfel aérﬁgp&ot@edra %c‘gr}g%'é‘mf gﬁgeﬁ'r% Br’édejérggyfg%n%rgﬁnag glfyltfr%lgé pl ane, ‘
the | oodhaﬁt'@ﬂlﬁam@tﬂﬁ!ﬁ losingrgasme magnatig éeld.dbe dransaeives aperabledo [detsst of the one °

or nore theoélﬁr%ngér%lagt%%g sitfhal aﬁﬂﬁe@é”@eeﬂtearrﬁorﬂ%oﬁ c%trr'egﬁdndﬁrégofﬂ t“t.]; surface

. plane Certaln e I mrents of e I nventl on my rovi ae on
~techni catluraliy o artisipss thealransphnder doupled dmwagysface cbﬁaneabmmﬁanentannay be t hat

_a | oop apg fddB%ntenna comprising one or more loops, at least one loop of the one or more.
Ioops dlsposed on aloop antenna plane drstinct from the surface plane
Certain embodiments of the invention may prowde one or more technical
C advantages A technrcal advantage of one embodlment may be that a loop antenna 3
:‘may be used. to enhance the output S|gnal of -a transponder Accordrngly,,the
| - distance between a transcelver and a transponder may be increased while
' 'malntarnlng the power of the,transcelver and the size ofa transcewer antenna.
Certain embodiments of the 'invent'ion“r'nay include none, some, or all of the
above techmcal advantages. One or more other technical advantages may be
i readrly apparent to one skilled |n the art from the. flgures descriptions, and clalms
_ -_mc[uded herein. '

= i-:BR]EF DESCRIPTION OF THE DRAWINGS X )
) For a more complete undoxstandmg of the present mvention and its features

o and advantagcs referenoe 13 now made to. thc followmg descnptlon, taicen in -




may be used to enhance the output signal of a transponder. Accordingly, the
di stance between a transceiver and a transponder nay be increased while

mai ntai ni ng the power of the transceiver and the size of2aupiaAnecei ver
antenna. Certain enbodi nents of the invention may include none, sone, or
all of the above technical advantages. One or nore other technical

advant ages may be readily apparent to one skilled in the art fromthe
figures, descriptions, and clains 2¢&ncluded herein. BRI EF DESCRI PTI ON OF
THE DRAW NGS For a nore conpl ete understandi ng of the present invention and
its features and advantages, reference is now nmade to the foll ow ng
description,. taken in 2 August 2006 _2 ¢ conjunction with the acconpanying
~ drawi ngs, ‘ioﬁ-’“%%?%‘?"ﬂﬁhﬁi‘ﬁﬁ AANGIRVELR MMREam i | | ustrating an enbodi nent
.of an article gy i i i : 2 di.agr ' rating
one enbodi nent O?EEIE: go%a%r??glr(\?%i;ﬁéﬁg ICIBEIEIQ&E%@E % ae -g?tggireggno?ﬁdugt}régc{ irng -
anot her .erdgdifieelian sygpma | oop antenna. intersecting traverse surfaces or an

formng  mul 1 AHQUREs Rt 0Bt P e oL eReMer s cr ot ng
enmbodi nent s of RIGUREeS!id odpgraad Bibtatingaioter @ehbodinRns 6£ b flodpantehdat | pl e

carticle identifjcation, and FIGURE 6 is a flowhart illustrating a nethod
for arti cl/BlePaemns;Rverst susticesor apgitiste; 20060 WO 03/ 067508 PCTf US03/ 03286 3

~DETAI LED DESCRIgGHRN %Qgﬁ mg?pgqj e P; {nvention
and its advant ages arggt?est un lé\:‘ssto yore_e??fingbpgm%@%gqgnt hr ough 6

~of the dramltipls Jodpske nuneral s being used for . like and corresponding parts

of the various ' . GURE | is.a pblock diagramillustrating a -
st om 1"t or S ERGPRES S et 1 Fehraen? ifisPaBiemhod e of s e o 20" o
- syst em 10 aarthadinealiédeh 4 M esimangle HicRUbeRiMMInSaf @ transponder - 40
for article identification, which ray-increase the distance from-

.. FIGURE 6 is a flowchart illustrating a method for article identification.




whi ch a transceiver 20 can read a transponder 40. According to the
illustrated enbodi ment, system 10 conprises a processor 15, a transceiver
20, a transceiver antenna 25, an article 35, a transpongengd&t,20aad a | oop
antenna 50, coupled as shown in FIGURE 1. In operation, transceiver 20 .
gener at eW0RIHEGBest signal 30 for requesting infornatPonusBwsmspondi ng to
article 35. Article 35 is equipped with transponder 40 and | oop antenna
50. Transponder 40 conprises informati,bon corresponding to article 35 and
~comuni cates the information using an”out put signal 15 45. Loop antenna 50
is placed proxrnate to transponder 40 to enhance request signal 30 and

out put ‘si gA¥iTME ‘ PR PRAWMNGS mat i on corresponding to article
' 35. As used in docu sor" ref sui tabl e

" devi ce oper abl eﬁtngogglg%tso ?SFI,Q mvef‘o%‘éa&{lstlt Val“ﬁ%ﬁtar%g%%l"ﬂfﬁgocla

- predefined by wtfersing ag EI(HDRESI ctethmugtptitof tieQdraweigsITike numeRls R@gS@B&IforcONpUt er,

" network conputer, w reI ess datg port, personal digital assistant, one or

- _nore proce e cprrespoRdipg parts qtrtheo‘taﬁersq &VM8es, or any other sui tabl e

processkng deVFRRIRF'E 404 BibadiihRah Mus@ ARG 78Rl 1006PHRSIS AlendRcaliBy, 1 Nitiate .

o requests for information at transceiver 20. -Transceiver 20 is operable to :

‘comuni cat & ginewl, tarlegpsgnderaie 50 20systemolf mhnnccﬁglelrml@ﬂrmﬂmmutﬂgm@sqfondr ng to
article 35, t?;hg[lbtf}ﬁ&' ¥ rzg‘tl&g»ldénpﬁh#gg @rhlcﬁclﬁ ?ﬂcreafé‘ the 5&?%@ %rln%r or any

. other radio guency evr ce sul Tor conmuni ca ransponder
- 40. Accor dmhg:htzotmimeewéd 26 teaatred & rianghonabart 40. t mn&eRﬂgv&r theQlleswandi ses a

- reader. Tran |ver ocperabl eto m)dui te a si. % carrier, according
to any 30% Brlt Seg%:lﬂ. CHPPER HPOCTES - ﬁcgﬁ?sﬁ?‘ b BKRsestBETdi nent

ot ranSCQOVe&nt&Qxa@Yan 41561e 35 RadhRpSiide AU AEY a 16 tntdnhs 80 Iceﬂpzéd?&l dbwaat a,

-carrier with_an Automati c Dat a Capture ‘ADC) technol ogy. Transcer ver 20

“may denodulh#ECYRE RFI b eperstiosy tiapscoiver glisgenomiys a waues/ 9gwb(e for ‘
T (300 Q34800 s bl 05,40 ST, S ST 0, 1!
~enhanced ‘otreppondst gi@ahndS(lorfpr ramemjal t0.pl é‘rant;ptmrieq)dﬁdetrmprfkes inansioai ver 20
Y o R SR O RS SR B R g, LS00,
W t h a1 r ansphevpeinteffia 56\ikdilice® padklyate tortaaaslmuaero t3@nhadite tdqadss Mihal
| 30 and output stgnal 45, ,
| Processor 15 manages mfoxmatlon correspcmdmg to article 35. As used in this
| -document, the term "processor" refers to any suitable devme operable to accept mput A
_ ..'-process the mput accordmg to predeﬁned rules, and produce output for example, a.
20 '.personal computer, network computer, wxreless data port, personal dlgltal assistant, -
" oneor more processors withiti these or other dev1ces, or any other suitable processmg co j ;
R :_dev;ce According’ to one. .embodlment processor 15 may initiate requests for
-'mformatton at transceiver 20, _ e
7 _ Transcewer 20 is operable to commumcate w1th transponder 40 to obtam-
25 ~information correspondmg to article 35. Transcelver 20 may include a recelver a -
‘transmttter or any other radio frequency devzce smtable for commumcatmg w1th
transponder 40.- Accordmg to the illustrated embodlment transcelver 20 compnses a .
reader. ST ' .
, | Transcetver 20 1s° operable to modulate a signal carrier according to any'?'
- 30 . suttable commumcatlon protocol According to one embodtment transcelver 20 may |
| ;iuse a Radio Frequency Identlﬁcatlon (RFID) data_carrier w1th an Automatic: Data _
. Capture (ADC) technology. - Transceiver 20 may. V_demodulate the RFID camer in o



- .enbodi nent, transceiver antenna 25 co

signals at any_suitable communication frequency, such as Low Frequency (U,
H gh Frequency (BF), Utra-H gh Frequency (UHF), or m crowave frequency.
According to the illustrated enbodi ment, transceiver 202 Aagepeoedl e to
transmt t 13 56 MHz in the Industrial, Scientific, and Medical (ISM
frequenc‘iy ARS8y her frequencies may 10 be used by t r RAEUSINI3?8620 t o
~.comuni cate with transponder 40 without departing from the scope of this
‘invention. Transceiver antenna 25 detgcts signals for transceiver 20 and
radi ates signals recer ved fromtransceiver 20. Transceiver antenna 25 rray :

conprise a conducﬁ radi ating el enent, a_transm ssion |oop, a
recei ving PEEplo 8 ta%l‘n?‘eo‘f‘f?é"ﬂatﬁ’r&‘é’lﬁ‘ﬁﬁ’odé\?gd@ apticle Ji5t albragsceiyer @8anat i ng i n

t he frequepgiyze aﬁﬂ%llﬁlonttéc‘llﬂﬁﬁ&' ¥Eectn r‘r%ré?%géséy& uk glgﬁrll%t() efl'og'rll#ﬁltl al ed ~
Accor di ng Wseﬂ%deéﬂt%dﬂ?mquyrwcﬁes)s elso 18ud theainfueitiar c@dsspaniihg toanscer ver
antenna 2 ta forypa reader |

system Ar tﬁlr_tl ?ﬁ eessctglmé @‘%S%ﬁ%rft%g\é@%sﬁe“é rjieblclfm)f P%erﬁ%cﬁﬁ ﬁ‘?bd F?ﬁl‘l’tlﬁ‘fr needs t 0

be 20 Bbt &rmemnuﬁmauwamh&an@bﬁdec ue Additiayalbo Fisc&ier2Maiy Ghmitvher e

transponder 4 oupled.tg t wi ndshi el d of _said vehicle. As
anot her ex 3/ %é}aaﬁytsll‘g‘lbge GoRmiyucation, ‘leg“é' s¥sherstlow Freausner §Lo High

~noni t or ed, Feqﬁémcaem)amea_mgmagemwemel eﬁm&@&éve ucxty[yn%acc%rl

.grocery store itenms, or any other sui t abl e obj ect her “sui ttabl e
obj ect maytogae tlblé'aata%elaqulerxe, Bmsegiven 3 s @temaetongnrmemméﬁ Mitwm of this

“invention u@ﬁﬁ [ ored. at transponder.:-
40 may. | nclhg%“i an%'ﬁ?&h{?ﬁh ; %q?éﬁﬁfr&‘ﬁw él)l’aéldf 0 Efrrsj‘%ﬁll?rlciﬁsn@a Yarticle 7
. 35. Fol0 exbmrptleébyMcelwafmrmmbmmmeme'wmohn@enddﬂuemimbw dépdrfing fU@h as the

-~ location OIhes car n .al ong conveyor belt:; -storage information,
St ockkeepi ng R P engl %e, the price of the Item or any other

“information sur'rra;bdceivémtéﬁﬁetas GetedtOMERIIOTOF tRbsRlvE 50 @ncl/lad&tes%‘?%l 30 none,
or all-of the preceding.. As_anot her éxanple, the information may include

~tol | . road®faYH FYp LRnAEiRE PR, Teuaqﬁwaeatﬁeeetﬂﬂmmmwnmsmdaeed avith the
~vehicle, Vﬁtlﬂaﬁlx@el@m@tﬂ?h@&ns%ﬁ&ﬁm l?@f %mﬁéﬁ)og a#l ggnaS(tleﬁécle |

‘i.dentification nhunbe |1 cense p or any 0

i nf or nbY i onvitehle tfabbmramrlnrthbﬁeqﬁeycmgmge oéhrrant:oewemg pi@ﬁﬂﬁrﬁg foothestoring -

~informatio r 40 ma be used, For . exa jnformati on may be
encoded, ﬂaﬁ}eaed & E‘P‘ﬁfr‘r‘g d%ﬁscc T AvEa g? WREESs dd adwrlts aptonma.

Accordmg to one embodiment, processor 15, transceiver 20, and transceiver antenna

25 are coupled as shown to form a reader apparatus inan RF]D system 7
' Artlcle 35 may compnse any object from which information needs to be
20 obtamed For example amcle 35 may comprlse a vehicle, where- transponder 40 may
~be coupied to the windshield of said vehicle. - As another example atticle 35 may ..
- compnse ob_]ects that need to be momtored stich as cargo, luggage vehicles, cartons, -
bms, pallets -grocery store items, or any other sultable object. Any other suxtable ; |
| object may be used as article 35 without departmg from the scope of this invention.
25 - - Information correspondmg to article 35 stored at transponder 40 may mclude o
-any type of mfoxmat:on suitable for ldentlfymg article 35. For example the
* information may mclude inventory data, such as the location of ‘a carton along a |
'conveyor belt, storage mformatlon, Stockkeeping Unit (SKU) code the price of" the '
| 1tem, or any. other. mformatxon suitable for keeping 1nventory of article 35, or some, ., ;
‘ 30 none, or ali of the precedmg  As another example, the information may mclude toll |

-!:road data for a vehlele such as account number associated with the vehicle, vehxcle




5 in any suitable way for storing information at transponder 40.
Transponder 40 may be coupled to article 35 using any .suitable nethod for
coupl ing, such as afflxlng, adhering, pasting, attachingAsfusck006g,
fastening; injecting, “enmbeddi ng, welding, or any other process suitable
~for coupWPrg¢Benhsponder 40 to article 35. According t®CEhSo3/i3k4cust r at ed
enbodi nent, transponder 40 is coupled to article 35 using an adhesive. 10
Transponder 40 is operable to receive §equest signal 30 and generate output
signal 45 in response. Request signal 30 conprises el ectronagnetic

radi ation that _nay operate to activate transponder 40. According to one -

enbodi nent denfifipsion ﬁé@bef heemeylatebeﬁathf: gehiglepersany\atharrinfoopatimieiteiat i s

~ energi zed tfg“g\gg#ﬁgé 30. For .exanple, transponder 40 may conprise
an RFID tag CCO ng to anot her 15 errbodi ment, transponder 40 may
conprise an act lAmg prmeemsﬁmrmtamgorn&miaﬁm b trgespendet &40 mhp bevusedanafrogy To -

_ generate out nal trans der 40, rise a Iogl C,

~antenna, ar% lﬁ’épgﬁ'ﬂ?ﬂ%ﬁgﬁtbesﬂtc @%?ﬂ%ﬁﬁ&?? HoPaRieh &Epﬁcﬁ?ﬁé‘# 45, or
. SOMe, nN6Nein afysuthlle @hy topStolihL ffstnRAEion NEanSPcRn&! 40T e YarRBofiRP 0 ﬂaﬂle at the
- frequency band 20 corresponding to the comunication frequenc

 transcei verodded fyattigleadiiusing nyafidisblsamethad fﬁ’hyolﬂémépé‘rcébﬂseagﬁxmgommm cate’

- using 113. 3 r J band.
T ansponder 4%4:4%&;1;3%%6&2%3%;%813%%%& n%r"ﬁsw ? %’Pﬁd‘#ﬁ ‘I'Jl%m eati ng with

transcei vepﬂ@t)promvoowaaﬁkefmac@ﬂn@tﬂamp@ﬂer éﬁlm@smcsln FhalAcBardmgdoahe put

- 'signal ntena50 . ses such.as.a wre,
cogduct i ve llhlgg (t]%[ﬁ‘f a]ns%n erwlsg%lﬁpi%tt )ﬁséts}%la“ ftsa"et e for

~ conductidng an E'l[‘ﬁﬂitfoh@eilMOClHIbFaﬁEIe (b QERIVR TeQREEsi BRI T8)ind hendse Qalpat ed with
~an inductance L,_and may be fornmed into a resonant circuit. _According to
the illust FEREFS e%&ﬂﬁ"ﬁ@nt e‘i‘ﬁ’ét &0l 30 ormpEses| destromagrstisaradiotionofhst i ses  an

el ongat ed gRPIPEHR fa&{ditétganspdrﬁ&pm € y shape
30 suitable ?o? enc(I)03| ng.4.space si g%l ?c%rgiggtmﬁ gﬁ%id?&?;ﬁ ArPhe dggace

occupi ed byl mayaespustiepasye tﬁowoad%mbbatels enﬂgized brgequest sipnbid@t &or may be -
formed int r u te 06 V\D 7508 PCTf US 3103 86 6 ‘1oop,
-an oval Iogxa?ﬂp% s&#est &dF‘gé‘@, 9%? ‘nguffna apftggﬁlé% &‘Slop, or any.

ot her 1%ui erabduhmpat transpondéotianaly etgnlirrse an ectezebﬂﬂspasadﬁr ,opéﬂaEle it gésetadce L

assom at ed WI th | oop antenna
sownener

: To generate output signal 45, transponder 40 may comprise a logic, an
antenna ‘any other component suitable for generatmg output srgnai 45, or some, none,
or all of the precedlng The srgnal may be- generated at the frequency band

20 | con‘espondmg to the communication frequency of transcetver 20. For example,
o transponder 40 may be operable to communrcate usmg 13.56 MHz if transceiver 20
o operates in the ISM frequency band. - Transponder 40 may use any frequency band -

surtable for commumcanng with transcelver 20. o . ‘
Loop antenna 50 enhances request srgnal 30 and output s1gnal 45. Loop :

"25 . antenna 50 compnses a conductor such as a w1re conductive ink; etching matenal or |
| any other matenal suitable for conducting an electrical current I_oop antenna 50 may

" be associated with an mductance L, and may be formed into- a Tesoniant circuit.
‘According to the illustrated em_bodunent, the conductor of loop antenna 50 comprises

| an elongated conductor"for'rning‘ a loop. The loop' may .b'e formed into 'any"shape:

3Q sultable for enclosmg a space s:gmﬁcantly iarger than the space occupied by

_ transponder 40. For example the elongated conductor may be formed into a circular



50 may be approxi mated using Equation (1): 5 {a(]V-1)] 2 L 8a+llw (pH)
where a is radius of the loop in inches, Nis the nunber of turns in the

|l oop, and wis the width of the loop in inches. 10 Loop Angenf@)&b0 may be
associated with a capacitance C. . According to the "illustrated enbodi nent.,

t he capd¥QPHMWEHISC of the conductor of |oop antenna 50 REVUBS/H0326pr oxi mat ed -
.using Equation (2): NNn IV-2 Nn ~C=2 (2) (n+ (In& In(r)) 15 where ais
the nmean radius of |oop antenna 50, Eg is the relative dielectric constant,
e, 1Is the dielectric constant of free space, for exanple, 8.855 pF per
meter, Nis the nunber of turns formed by the conductor, p is the pitch
(or spaci nigpp.setaxakieon, #square logpy areqtangulaploonds trapessidalHeon onducetber 20
Accordi ng g%gg%& enbodiment, | oop antenna 50 may include a tuning

capaci tor th e adj ust ed W|th reference to the inductance L forned by
.a loop ant ennaﬁﬁrd@mmge@nﬁodmmt thefindurtqnca htassootedOvitioIop iastesnone t ur n
of conductgH t@e nductt nce JB‘} an ? apprOX| mat ed usi ng Equation (3):
L +bg~$21a” WP DSApproupal Ei‘%gr yentidin)] (3) h P a4 4bl) where a |s
the |l emgth of the conductor in neters, b is the width of the conductor in -
nmeters; p is the radi us of t he conduct'or,,,.i-s_ the relative perneability of:
_ the nmedium typi cBi(Vy-1I" ﬁhge of one for an air coil, and sinh is the
- inverse hyperbolic wmwx tion. 2 August 2006 WO 03/067508 )

-PCT/ YJS03/ 03286 7 The inductance L of the conductor and the capacitance C
- of the formed | oop

where a 1s- rad1us of the loop m mches Nis the number of turns in the loop, and w is

the width of the loop in inches. _ ,
| 10 ~ Loop anterma 50 may be associated with a cépacitance C. According to the
' ' illustratcd embodiment, the capac;tance Cof the conductor of loop antenna 50 may be

,apprommated usmg Equahon @):

o = = N-n
N Ce2ua, [(N L l)(ln(np) Twgy ‘N”Z( i) - ln(r))] @
15 | |
_where ais the mean radius of Iodp antehna 50, & 'is tﬁe relative dielectrié constant, €
Cis the dlclectnc constant of free space, for example 8 855 pF per meter N is the_
B number of turns formed by the conductor, 4 is the pxtch (or spacmg) between tums,
| and r is the. radlus of the conductor _ : L _ |
- 20 S .' Accordmg to another embodxment, Ioop antcnna 50 may include a tunmg
-' -'capacm)r that may be ad)usted with reference to the mductance L formcd by a Ioop '
" _ antenna 50 havmg one tum. If loop antenna 50 compnses one tfurn of conductor, the.

' mductance L can.be approx1matcd usmg Equatn:m (3)

25 Leo.c{al{%J+bl{-2-‘i)+zJa? 5 —asit E);bsin{é)-Z(a+b)+E’—(a+bj} -'('3)'] |
S L\ Ap) ) e 4

B w_h;re a is the :llengt.h‘of- the C_oriductor in fnet‘gf@b is the width of the conductor in =~ ' o
" '_ “rneter"s D fs the radins of thé coﬁducfor }z, is the relﬁtivé pexmeability of fhe rﬁedium, -

'-4"'typ1ca!ly a value of one. for an air coil, and smh is the 1nverse hyperbohc sine |

' functlon | '



may -result in a resonant circuit operating with a resonant frequency f
given by Equation (4): 'a (4) 5 f Loop antenna 50 produces a magnetic
field for enhancing request signal 30 and generating enpanges 2006 put

signal 60. If exposed to el ectromagnetic radiation, 10-.the el ongated
conduct YO BI06FWBp ant enna 50 generates a current. The BUF/P&I03s oduces a
.magnetic field that increases the intensity of request signal 30. The

- magnetic field may also intensify output signal 45, producing enhanced

out put signal 60. According to one enbodinent, the magnetic field
‘increases the intensity of the el ectromagnetic radiation of request signal
30 to activate ThecndpeomoeL ofGhatorklactohan e stmnitase C1&f the Comaidigppt 0 t he

illustrated errb0|ment the i.ntensit ut put si g a 45 i.s.en nced at a
il £l o OBt RieY FBUF pgrafng ovifh Ao iR eRtl BBl B T equest
si gnal SOEMOQ@put signal 45, however, may not necessarily |ncrease. .
Enhanced output signal 60 may nmaintain the intensity of output signal 45
i n"sone circunstances. Loop antenna 50 may be forned to operate at any
resonarg frequency. 20 Accorcn}i ng t tlo the illustrated enbodi nent 4 00p
“antenna 50 operates at .a reso antg,h/ffequency substantially sim Hr to the
frequency of transponder. 40. For exanple, loop antenna 50 nay resonate at

-13.56 MHz, if transponder 40 generates output signal 45 at 13.56 NlHz.
“Loop antenna .50, however, does not necessarily resonate at the same

f requency- cor r asppngicaga 50 ptmc&om@r&etﬁ@mf(frreeﬁnenfgyrdqﬁesw@hﬂmolo 25
~Various nodifications, additions; oni Ssi ons be made to_system 10

* without dePSTERRGINE BRI WEHEIEER (el FVEE b RlecPaRaBRlnFEi0Bop ant enna
50 docfy ik sRRERSARRN 0N Sbel B SOURIRHEs ulchl it i drfibance
e omtted. As:

‘transponder 40 out put er exa , processor 15 may :
yet anot hex negtaﬂrplfel,d thatopcreaseethnanteMyrmﬁyc@nstatgnel I glesmagieyndicld30° and not

I I I
ot oo’ SRk IR AL BBk R R RO, MRt g

one enbodi wedie eﬁfbodmiennnleanhgmneﬁeldnheeaeethengeﬁsite\tﬁ‘rtﬁfeeleetfd‘mﬁawof an
article i s described with, ref rence to FI'GURE st 23@6 VWO
eﬁ Oaﬁtefg’élb‘%ﬂ

.03/ 067508 eiRh ot osausst sienl dPatfr apHvRle fapsPaR WReest a | oop
- ant enng f 0A5@0ﬂ9n§%' thé ﬂﬂuﬁi:rdt&?&ﬁbdd%nent the intensity of output signal 45 is enhanced

at a multiple between a range of four to five times. The intensities of request mgnal‘
- 30 and output signal 45 'however may not necessarily increase. Ennaneed output
,31gna1 60 may malntam the 1ntens1ty of output signal 451 in some circumstances.
| | Loop antenna 50 may be formed to operate at any resonant frequency
20 " Accordmg to the 1Ilustrated embodlment loop ‘antenna 50 operates at a resonant
o 3 ﬁ:equency substantrally snnllar to the. ﬁ'equency of transponder 40. For example loop.
3 'antenna 50 may resonate at. 13.56 MHz, if transponder 40 generates output 51gnal 45 -
- at 13 56 MI-IZ Loop antenna 50 however does’ not necessanly resonate at the same
ﬁ'equency eorrespondmg to the commumcatlon frequency of system 10.
25 Varlous modzﬁcatlons additions; or omlssxons may be made to System {
| ' w1thout departmg from the scope of the invention, For example loop antenna 50 does -
not necessanly need to be coupled o article 35 to enhance transponder 40 output. As
another example processor 15 may be omitted. As yet another example loop antenna
. 50 may enhance request SIgnal 30 and not output signal 45 _ _
'3_0_ - A dlagram ﬂlustratmg one embodnnent of a Ioop antenna is descnbed with _
-_"'-reference fo FIGURE 2.°A diagram 111ustrat1ng one embodiment of a loop antenna '

'mtersectlng traverse stn’faces of an artlcle 1s descnbed w1th reference to FIGURE 3.



described with reference to FIGURE 4. A diagramillustrating one enbodi nent
of a tuned |oop antenna on a shelf application for nultiple article
identification is described with reference to. FIGURE 52 ABghdtaoehart .
illustrating a nmethod of article 5 identification is described with

ref eren®O GPTNVEURE 6. "Each" as used in this docunentC¥esasio32s6 o0 each
menber of a set or each nenber of a subset of a set. FIGJRE 2 is a diagram
illustrating an enbodi nent of a | oop gnt‘enna 50. According to the

il lustrated enbodi nent, |oop antenna 50 may be coupled to article 35 at a
| oop antenna surface 210 and proximate to transponder 40. Loop antenna 50
10 and tr afishesiararillutrating an gododichenubha doopi @Itdn}lammnsmme plopnés as shown

i n Fl GURE ‘?@ﬁ € S face of
carticle 35dl%ﬁnﬂ§§§}§oﬁ§£e?%g I e couf|{o 1ea Hﬁs gggmg?@?%%t %€ %n 1oop”~
ant enna = stunéddeop2 adténnalon ar dheig dpplidatien ifbi mrlﬁple eﬂrlﬁehdehtiﬁeaﬁen ty ansponder.
40 is near .,th tor of _1Q | acl ng tran nder 40 at a
“greater di 464 eliag ﬂb‘?‘?‘? e%?)Fi(or ug']o‘gr}g’fwcg%pf H‘f‘%n@% aegavrce d | ower .
- intensi3i egemificRiiaRCBebchRAURRNL rSicindd to FIGORE QUL ShINR RAOhisand
5 pI aci ng transponder 40 cl oser  to | oop antenna 58ﬁ ma% yi el d greater

i ntensi t i edocomeptdgisede caghgrembes of apry oreath msatben setpfmeat. 60. FIGURE 3 i s
~a diagram il | USHERIRENS 9948 aaadmg%ahﬁgf an ek ARn R aneog%menwgswect' ng

‘traverse surfaces 310 or art ant enna e coupled to
article 35Aemehng athe lbspated embndintst, ilonpmnsmna §Otmza»\/larmpledlmi atiek 310. Any

rocor di ng LHRTROF itk SR B A e ¥ e s A0 80 FARacRed ar ound

traverse salaftaaqmnaerm @ loRale@XubsfilE o Rafé plaie ad SRV FIGUREaces 3 10 .
‘includes a portion of p antenna .50, Transponder 40 nmay be coupled to E

“article 35 pl-waﬁepféaé%gawgﬂwnwosrleql oAy surace ol erisle According to
the i'llustrat edfrg,&?&giepq@tma rb@%ﬂ{?l@ ah clé%sc%ag]g%o&o c;br 35 at

traverse surface 310a. Transponder maybe coupl’e any sur ace of
article 35upiacehdli dsegadmgrtg thq: dlnstrllted embptemeht titansponadaredtt i nscm:ar Her exanpl e, -

t.ransponde be ol | 320. ener al ,
_.the cl oserd’0 ér"é"@én Sg nga(?élg p(?%? ‘{ﬂ *grﬁ%ﬁ%%{ ffancﬂfg’"b ater the
i ntensity uahdmtrhaﬁdmp aeema goahay. yiflanoweerdnhditiest dfenhdiced fdghyst sign@nhanced

out put si aI 60 may. b eater jf transponder 40 is |located at any one of
‘traverse cfﬁ’ép‘%f’@nae't%)aﬁn Plaﬂngﬁearmair r 4orlpser tqyjogp cgtenna ahynagne” of

par all el nheageat%zﬁaer&uéysmaueaps@gml WO Suipit kidad B3/ 03286

FIGURE 3 is a dlagram 1llustrat1ng one embodnnent of a loop antenna 50 |

. mtersectmg traverse surfaces 310 or artlcle 35. I_oop antenna 50 may be coupled to
| 20 article 35 such that loep antenna 50 mtersects fraverse surfaces 310. Any number of
| ' traverse surfaces may be mtersected by Ioop antenna 50. Accordmg to the illustrated
'embodlrnent loop antenna. 50is looped around traverse surfaces 310 of a box; where
each of the traverse surfaces 310- mcludes a portlon of loop- antenna 50. '
Transponder 40 may be coupled to artlcle 35 proxnnate to any portion of loop E
25 antenna 50. Accordrng to the 1llustrated embodiment, transponder 40 is coupled to
' artlcle 35 at traverse surface 310a. Transponder 40 may be coupled to any surface of
~article 35 w1th0ut departrng from the scope of this mventron For example,
transponder 40 may be coupled to one of parallel. planes 320 In general, the closer
_ transponder 40 is located to loop antenna 50, the greater the infensity of enhanced |
- 30 srgnals For example the intensity of enhanced output srgnal 60 may be greater if
. *transponder 40 is located at any one of traverse surfaees 310 than 1f transponder 40is . _
_placedatanyoneofparallelplanes320 T o e 8



9 FIGURE 4 is a diagramillustrating another enbodi nent of a | oop.antenna
50 formng nultiple loops. Article 35 may be equi pped with a | oop antenna
50 and a transponder .40, shown as coupled in FIGURE 4. 2oagusareana 50 may
be formed into nulti'ple loops to yield nultiple:loop antenna pl anes 410.
Accor di ngoeyoa7sné 5 il | ustrated enbodi nent, | oop ant ennectOsisnsisades two
|l oops conprising | oop antenna pl anes 410a and 410b. Loop antenna 50 nmay
~form any nunber of | oops w thout depgrting fromthe scope of this

I nvention. Increasing the nunber of ops at |loop antenna 50 increases the:
nunber of |oop antenna planes, which increases the nunber of |ocations
where trans pond%IIGUfKE frisya §ipgrh ilndmtioy arhqtﬁteer&m’bb&imﬁt cﬁmﬂaapadexﬂutswt 10

si gnal 60. For onder 4 | aced al on it ant enna
~ plane 41 &mgr glngigq???sy%ﬁﬁg 3?'6’3?%8 c‘ﬂ#@‘?@“? g o@n%’éwgég ﬁp”ut si gnal
- 60.  Tr anspeadpindéd407asoRe ak e6upldddin FIGURE surti;gﬁaneﬁnaafd ifal e I5mydd hout -

departing .fromthe scope of this _ invention ol lowing the sanme principle

descri bed W Fultinds é?oéﬁé‘e yiel mudtipleslonp aniennp plangs 44 9. ohecerdipmiedheout put .
~signal $0 MRy Qﬁlﬁﬁhﬁént'lf)op]?ﬁltérﬁﬁ%ﬁﬂwﬁ%gf}(?yto 595 f?%’lg%é Quibiig conduct Or

. of Toop antenna 50 According to the greater
int ensi ty panesHanead 460k phoors autemia ﬁl)maayfomauyalunﬂ)monf lmpmsmtbuuter 40

“located pr ant 0 a of the
"l oop ante %h@gﬁg@)ﬁ%g&%%ggﬁ aﬁ% Eléf’ t“ pé???"é{pl ng a

tuned | oom:mmmameﬁﬁees tROniotss af loog aﬁﬁmﬂa §lbﬁﬁsf wﬁﬁﬁ zﬁd?éasémhé hidhBerarticle -
“identificat RE 5A il I ustrates , tuned | oop .antenna 500 coupled wth :

a. capacit o 1@3‘6‘"% o Egspander 44, aay; yigld lﬁif’%te%m‘%ﬁf)ﬁm‘?ﬂg eutgHel f 520.
. Shel f @20 dl@ﬁﬁ%@o@o@%ﬁﬁhﬂ% ttﬂm@poﬁﬁ@rl 4o HJa Eﬂg bR Renn zitlﬁﬁna 500 may,
er pen

“be installed parallel to shelf plane 52 ar to's pl ane ;
525, at a Hilagphkb tawld@reqser\mtmuy%prihapmirmtrezagn@60| n any ot her direction:

suitable for 2 It| spaonders 40.
Accor di ng to tﬁreggpﬁrm raJ{n gw%%%t%%gﬂ%n)fégfaﬁ%ed 183 ' Hﬁ‘g E’g’@ & s coupl ed;‘.
to shel vi rpruirthe s&6dps aft this divergional Fo]&wghg the sihé Ipriabipld dpbated fh. - Any
" nunber of t ned- as 500 sed at. shelving unit 515 w t hout:
_.departing f’ “oMre L??‘@‘éﬁﬁ%g tBe igreity NEE‘HFP Oupyt S’@Qﬁrﬁgl%aygefﬁ'ﬁatﬁr dhelving
uni t 955 havigpaderdo s prexighehy 8@ @aBuct@aiNos) 8htbnma 20, "RYcoRfnSfigPed 30
with a tuned |oop antenna 500. Tuned | gop antenna 500 may be coupled wth

" capaci t or 'Bustrated qugtoiment esenterrintensity efieehangrdr eutpuicsignal #0rmapmesnlt f r eque ncy'=
as descri brgh BynsFoRt 11(9130&64@ prdkinfite AGRY cotnﬁt?ctor of loop antenna 50 at any one

of the loop antenna planes 410

_ FIGURES 5A and 5B are dlagrams 1llustrat1ng a tuned loop antenna 500
: 2(_)_; ' instailed on a shelf" 520 for multiple artlcle 1dent1ﬁcatxon FIGURE 5A illustrates |
e _tuned loop antenna 500 coupled with:a capamtor 510 mstalied at a shelving unit 515 _
: compnsmg a shelf 520 Shelf 520 is associated w1th a shelf plane 525. Tuned loop -
_ antenna 500 may be mstalled parallel to shelf plane . 525 perpendlcular to shelf plane o
525 ata dxagonai angle 7 W1th shelf plane 525 orin any other direction sultable for
25 enhancmg.output signal 45 for multlple transponders 40. According to the illustrated a
. embodiment, tuned loop antenna 500 is coupled to shel&i.ng[uhit_ 515 af a diage_nal | 7
- angle ¢-with shelf plane 525. Any number of tuned loop antehnas 500 may be esed at .
shelving unit 515 without depafting from the scope of thi'é invention. For example
| -' - fora shelvmg unit 515 having muluple shelves 520, each shelf 520 may be equlpped :
30 with a tuned loop antenna. 500
~ Tuned loop antenna 500 may be coupled w:th capac:tor 510 to forma resonant

- circuit operating at a res_onant frequency as descnbed by Equatx_on (4) at or near the -



2 August 2006 WD 03/067508 PCTI US03/03286 10 frequency of transponder 40.

- Capacitor 510 nmay conprise any device suitable for adding capacitance to a

circuit. According to the illustrated enbodi ment, . capaciXQigusb2d® i s a
tuned capacitor. Tuned-Foop antenna 500 nay be configured to be proxi mate
to nmul tiYPP&e30HESWrticles 35. According to the ill ustrat @TEREIE¢eENt , each
.article 35 includes a transponder 40, each transponder 40 producing an
out put signal 45 enhanced by tuned |gop antenna 500. For exanple, a pallet
530 conprising nmultiple articles 35, each coupled to a transponder 40, nay:
be surveyed by a system 10 using tuned | oop antenna 500 operable to :
- enhance t hé&equenpyib! Ginsporclar #9.a(pasitte 510 Maytcompabd ety B8Uce $6table@RE 5B is a

diagramil| rating tuped | oo t enna, 500 .for m l.tiple |oops N
 Phebarmed AR BPebt o egll RERRE 0 HE IRATIg R GonartB00 my
form nmultspd & atosedapaityil el d | oop ant enna pl anes 540a and 540b. Any nunber
of loops may be used at | oop_antenna 500 wthout departi ng) fromthe scope -

~of this inventibmedriRep aBisERRSIY A bt GRREEFGL b A0 FBitRing
mul tiple | aepRs Bl | AWSERE 16 W ithtrRibd ReibBlITAS 8P SFidaeds Whiladsef erence to:

. FIGURE 4. For exanpl e, greater intensity of enhanced output signal 60 may

resul t frofrpuspeniepéh ¢ashsranspdnderaAlentodicing ameutput signdhdS epandedhyolunet  t uned
- loop anten [ Vi of ..t 0D 8 o4 E6is a
ironchart (Ppadtedl sALVER Galbls AeSCROERIR ARG sl 3 GH" © 1
~identifi catouplted fbhe tramdphaitr BOginny i svvared @02 wiseee 100wging fined Néopb 0
~enhances a. .20 request .signal 30 transn.tted by transcei.yer. 20. Loop
- antenna SOmHWQéﬁ@oPeéﬂﬂ%@tge"EWﬁg?e oyput ,_?%h“?&%oﬁ‘{?ag‘iét@ﬁﬁ'a@ﬁet ic fieldin :
- l)00op arg enna SOFIGURE $B RS amiBeuakis &haNBbp AlennhFO0TBNRE mRlRREeds to
. Sstep 610 where a transponder 40 receives enhanced request signal 30. In

" response tl9ophiastaliesh at sheleing wait 539, For examplentieed bopgatsena f@sman for@s out put

nfor mat 1 oAb SR e R ALIR A% GRATHANRD, DN R e he

Coutput  silpreded asloap matenrat506fwithoet depauimgtfromi theatopdGfele igicatisty Theansponder

‘40. The net hod. proceeds ,to step. 6 wher e a l.aop, ant a 50 enhances the |
.out put si g?PaE-’Irglé?g ?tg%@g‘ié‘?oé’t gutgrﬁnaeﬁﬁ%rfg@&n%dpﬂhﬁego%&%s %C’c??t“%ﬁ ng to one
30 enbrli n@fiiciplosy desdribed Gialre#Eenb@l TIGURE £ Fot dxaibledfrehidfinBincifged ed

conductor of | oqgp L '_ .
: enhanced output signal 60 may result from transponders 40 located proximate to the

.conductor of tuned loop antenna 500 at any one of the loop antenna planes 540.
FIGURE 6 is a flowchart illustrating an___embodiment of a method of article
s | iden‘_tiﬁcation.- The i_héthdd_ begins af step 600 where loop ant_,énna 50 enhances-a
- 20 _re'quést' s_ignél"30 transmitted by transéeiver-Z'O. Loop antenna 50 detects request
. , ERE .'_sigﬁal-SO, Which may-'-i.riduce';a magn_ctib ﬁcld: in loop anterma 50 that enhances |
. requestsignal30. . o |
- ~ The method proceeds to- step 610 where a transponder 40 receives énhanced
7 request signaill3_(-). In rés;;bn'se-‘to the rcﬁﬁést'si@al' 30, transponder 40 genefates an
. - 25 output signal 45 at step 612. Tranﬁponder 40 generates output signal 45 cdmpﬁsing B
o information correspoﬁdi‘ng to article 35 Transpbnder_-fi(} may géneréte the output
" signalas a result of the reql.xe'stl signal 30 enérgizing transponder 40. | o |
‘The method prqceedé to step 614, where a loop antenna 50 enhances the
_ bu_tput_ signal 45 to_generate. a.n'en‘hanced ouiput signal 60. According foone . :
30 ‘embc')di_ment, output signai_ 45 may cause a current at the eiongéted conductor of Iddp
- antenna 50 resulting,il.l.a' _f_riagnetic_ field that”incr’eases fh_e intensity of outpuf-si_gxial B

- '45,_' producing enhanced oﬁtput signal 60. According fo another embodiment, request -



antenna 50 resulting in a magnetic field that increases the intensity of
out put signal 45, producing enhanced out put signal 60. According to

anot her enbodi ment, request 2 August 2006 WO 03/067508 PCHigdsPRI083286
signal 30 nmay al so cause a current at the el ongated conductor of | oop

ant enna VBRO3A6EWRI ting in a magnetic field that may i ncCPEEBS30BIB6I Nt ensity
.of output signal 45. At step 616, transceiver antenna 25 detects enhanced
output signal 60 and forwards it to {yansceiver 20. At step 618,
transcei ver. 20 denodul at es enhanced out put signal 60 to obtain the
information corresponding to article 35. Transceiver 20 forwards to
processor dgal 3 ngayesls® 2@use taheurient afr Watclangated combotn dif doppt antembis® e 35 for
processin f£.1er which. hod. ends. ...St eps. e .added,. om tted,

" nodified, grg?‘ﬁ%%grlf' 3rmn%e?%ﬁe§%3g%£ﬁﬁ¥ é‘% eg§ eo@%g?gmwn%%ﬁqmaﬁé%i ng fromthe
scope of the inengp 616, thmsceivehnPletna Q8 Hewat iciBaneed Pufput dignalig@nald 45 at

step 612 b erfornmed supstanti al si mul-t aneously wi th enhancing the
- out put si g&%?’afgﬁ Rstf’etba“é‘ieﬁ‘:'crﬂ)' aﬁf)tsﬁ’ﬁrgléx&ﬁ?ﬂ"%‘,"“s?%ﬂ?‘@@@lﬁﬁ? epfangad g fied to -
i ncl udes endiane 8ERA60Q5 0BiRih Y HESMaBbn SbERFINing"t3 ARINd 38 Ardisctibgnpcei ver 40. .

~Certain enbodi ments of the invention may provide one or nore technical
advant agesforwarieterpesssor ddvatsteadadothe infermatipn @pmespendieg totastieln 38 for | oop
. antenna USERt e st he output signal of a transponder.
~Accor di n’gljé?wtgﬁ%gg?st an‘éltéﬁlget vvee(r;?ﬁgé't ranscei ver and a transponder nay be :
i ncreased whi | Stepaimayabaiaddpd] bmittedpwedified, drhyeerforaed aehvesuinbld d@ si ze of a
“‘transcei ver..ant enna. t hough an odi ment the invention and its - :
.advant'agesw'gfoé& g@’?&qgﬁ%‘?}'ﬁitﬁg’“ﬁ’g? Qflr&;,[‘)3 ‘&V?JQPE'O%TOE ﬁﬁnlllgﬁ §ERCTEPRE GHPUcoul d make:
. vari oug) aldigiabts Siep G30inky BOBerfded sPRMtMTAIBSLRANRandoh N With d8RActgng from
the spirit and scope of the present invention as defined by the appended
clainms, 2 hagupnt siewd at sepld: As apethemeampls; step 688 max be modifitdrivi i cat i on |
syst em - CoRRkdcdoBtkicefeh! FARP R of AURLCHars i ﬁ;&eaggéeﬁ/eﬁﬁtﬂ operable to:

~receive a request signa roma transSceiver, uest si'gnal operable

to request i nf dierfaini embakimends pb it ingettont nay pravidd ene anchorgénbuwiedle an
- out put si gara\a}:lmteilg%s.r ARt tagvgnpa?ge 'of Qs %}nbgchglggtl I’nayt( Eg tl%'fltaqggp antenn.
.15 | - __ﬁlay_be. used to enhance the output signal of a transponder. Accordingly, the distance
| between a transceiver and a transponder may be increased while maintaining the
~power of the transceiver and the size 6f a ltransceiver antenna,
- Although an embodiment of the',invention and itsiadvantages are described in
- detail, a .pe‘rs_on. skiiled in the art could makc i{arioﬁs-altél_'atiqhs, additions, and
20 omissions without departing from the spirit and:scopc_"of the plfesént infrention as -

C oy - defined by the appended claims.

..'ti3



signal conprising the information corresponding to the article; and a | oop
antenna proximate to and separate fromthe transponder, the |loop antenna
operabl e to enhance the output signal, the transceiver openshiteoDé detect
t he enhanced output signal and recei ¥2 the information corresponding to
the arti ghyistdembgansponder coupled to a surface defining a surface plane,
the | oop antenna conprising one or nore | oops, at |east one |oop of the one
or nore | oops disposed on a |oop antenna plane distinct fromthe surface

pl ane. 24 A_rhﬁrtlﬁﬁéstdérmrﬁétroﬁl tg}nlcor\g?rgglg_n the loop antenna is further

operabl e to enhance uest and wherein the transponder is
operable to receive the enhanced request signal. 3. The systemof claiml1,
wherei n the | adpnsprandancouptedioe iap esticenarel epegaitietb: conduct or operabl eto

- conduct a current, fhe cyr L Obst08: ﬁé’tb St 3 WARLERRE The™P %E na| €' d
& 7 %7 P

operable to enhance out e systeémof C wherei n
t he transponder conmfrrﬂsleso eeqRastnr(d’otﬁnatqne:na*espdndmgttothecattlcle,rar(dRFl D) tag. 5.

The system of cl ai r | tor
operable to resona@ée At %0% tgﬁﬁai |ﬁg&£§ﬁ%eetcrtﬂ %}g}%%t é& ai%&SQf{BH

.- communi cat i on freeigeatcpmaesrocttwuefdrmttdn Qorresmceqiu'@sto tlsragltlelb arﬁi The system
~of claim:11, ten uctor, the
. el ongated con 3 ornfggﬁ%é)?@ﬁrggt{éaﬁt%}gqg péﬂgif?%naﬁﬁeﬁ'laﬂ%iﬂetdggatﬂgg der. 7.
“The syst em of anibanaropsrablerto reahaneenthei witpg signall, Utheltiangceiver taparabieoteder s, t he
- plurality of &&é&%ﬂé’%ﬁﬁ%}&ea%'@ut ?lgﬂ& %qu'ecea@ﬁteq%ﬁh tro?tatgorrregé pnder
operable to: "recelve I gnal; and enera put® signal in
response to tWethﬂ@qwt%;tlh%lfglﬂﬁﬂonderr@umedrtelansurfaeeIdsﬁlmn@at&wﬁaae olanpri ses a
tuned | oop a r t enna
forming a roshaiodb BB BAtid theer RERTELES e Lol BB of SRR, "7
resonant freqeiemote kgbstdisposed bp sipoplantenra plenendistioett fram thé sedamency

associ ated w g the request signal,-the tuned | oop antenna operable to
enhance t he .output signal of the pI urality of transponders. 8. A nethod of
article identification, conprising:

L 2. The system of clalm 1, wherein the loop antenna is further operable to enhance

~ -the request signal; and wherein the transponder is operable to receive the enhanced
" request signal. - o
3. The system of claim 1, wherein the loop. antenna comprises an elongated
conductor operable to conduct a current, the current operable toincrease a magnetlc
field operable to enhance the output signal.
-4. The system of cla[m 1, wherein the transponder compnses a Radio Frequency
: Identlflcatron (RFID) tag _ ' '
5. The system of claim 1, wherern the Ioop antenna comprises a conductor -
- operable 1o resonate at a resonant frequency substantraliy equal toa communrcatron '
| frequency assocnated with the request S|gnal ' -
| - 6. The system of claim 1, wherein the Ioop antenna comprises an elongated :
conductor, the elongated conductor being substantlally proximate to the fransponder.
- 7. The system of claim. 1, further compnsrng a p!urallty of transponders the
- plurality of transponders comprrs_lng the transponder, each transponder operable to. _

 receive the request srgnal and
generate the output srgnal in response to the request signal; and
wherein the ioop ahtenna comprises a tuned [oop antenna associated. wrth a
capamtor the tuned loop antenna formmg a resonant circuit operable to. .




receiving a request signal froma transceiver, the request signal operable
to request information corresponding to an article; generating an output
signal at a transponder in response to the request signalauguledosansponder
coupled to the article, the output signal conprising the information

ant enna, |t he - ToopHneC RS0y PR B esiiial, Bie 3o H SR ponder
the transpondéeqeerepl esbociatedl suthf Hee reqleskst reigngl, atreu idredelopbarstentde | oop
oops ai spoceaPsa8s P Sofindie ol B onaf bt B iR face i aner
and sendi ng the enhanced out put signal to the transceiver. 9. The nethod

of cl ai m 88. A methudrof aditleridaitifigationhesraprising: he request signal using the | oop

- antenna; and. receiving at the transponder the enhanced request signal. 10.

The nethod of claim8, wherein the | Qop antenpa conprises a co dctor

operabl e to cHf§IEN & reqiiesiesignal fiiom ﬁdﬁné?ﬁ“’edp@reafﬁ st §I9NALORES magnet ic
field operabtguestigfafban doh@spmidmgtto%h%tﬁile 11. The nethod of claim8,

wherein the transponder ri.ses a Radi o Frequen ntjfication (RFID)'
e e ERRBE BN L SNA A AN ERREIP AT, FAROBR S hgPaSE o
_conductor  opeigasl mettensmeat:@pred 1) tnesﬂpenthefdmmeigﬁm contpsicngtihel I y equal

to a comuni ca |ont freq?uenc% .afstg §r$fd with the request signal. 13. The
" method of cl alTR"8AUGRHEXETROPHRI 1% %nna conprises an el ongat ed

conduct or, t henitdnemgahe Butpongigred osm@eucmp aﬂeﬁaante 18dp é!nt@rﬁlﬁa(prﬁﬂihﬁté o the
transponder 14. The niet hod of, cl al rr%es Wr} e| n_gener ut put
e rt e trang

_ n_o
signal at a ttoaﬂ%ﬁ?ﬁ?é from thefpnsgo r&p %'ﬁ' t‘?ﬁﬁ“ﬁ@?e conpri ses
- g_ﬁner ?t i'np_ a aéf]gmag hlsyirfade platd)uhe mp%m@dwﬂor@ing@ki déynoe lbsgnaponder sd
~the plurality, of, trapsponders conprising the. transponder eac t ransponder
operable to: FEASHO 'ﬁrg’ﬁgt"?glﬁ)ﬁne PéEt%éOC%ﬁe&%F@a%gﬂ £%§Haﬂmenéﬁ‘ PY¥herate the
-out put si gnal d||smdtasmhseuﬁfa;z;etdmer eq@rest signal; and wherein enhancing the
out put si gnal f er, conpri ses enhancing the
' pI ural | ty of 8%&%“3@8&%&?3 ﬁ’é‘?ﬁ'gﬂ% 9 eetFﬁt'én@tﬁ‘?‘Fprl sing a tuned

. 9 'The method of clalm 8, further compnsrng

' enhancing the request signal using the [oop antenna; and
- receiving at the transponder the enhanced'request signal.

10 The method of c[a:m 8 wherein the [oop antenna comprises a conductor
_ operable to conduct a current the current operable to increase a magnetic freld
- operable to enhance the output signal. '
| ‘ 11 The method of claim 8, whereln the transponder comprlses a Radio Frequency '
" Identifi catron (RFID) tag. ' o P ,
12. The method of claim 8, wherern the Ioop antenna comprrses a conductor
. operable to resonate at a resonant frequency substantrat!y equal toa commun[cation
-frequency associated with the request slgnal | ' '
13. The method of clalm 8, wherein the !oop antenna comprlses an elongated |
. '_conduct_o_r,_the elongated conductor belng substantrally proxrmate to the transponder.
- 14. The method of claim 8, wherein generating an output signal at a transponder in
' '-_res'pc)nse to the 'request" signal further compri'ses 'generatin'g a 'pluratity of output |

-' transponder each transponder operab!e to:




- transponder,

N oop antenna associated with a capacitor, the tuned | oop antenna form ng a
resonant circuit operable to resonate at a resonant frequency substantially
equal to a communication frequency associated with the requgsatt sognal , .the
tuned | oop antenna operable to enhan¢4¢ the plurality of output signals. 15.
A system of -aféé}eﬁ)e%é Pe%t]&ét [.igg. conprising: a means for receiving a
request signa FOM & 1ranst \7er the request signal operable to request
information cgemwstsdhetomtgut&grwhwme‘sbmtse;to therrequesst Signalgamer at i ng an out put
signal at at : 3 [ ansponder
coupled to thgiﬁ gﬁﬁ?gﬁgnctnﬁ tﬁg%ﬁ %ﬂf&gﬁﬁ L}SFW% 502’@%?‘3‘%”6% 'ﬁﬁér COH}?S(L |on
cor r espondi ngethanchg the piucdlity, ofantbuts@nsisf the leprarteninagcontpeisiogtadubedi gnal
using a | oop t n e e, fromthe
FiRb ¥ime 350 te0 wifin 4008 U el S AERRERTNR'S Lo
. plane, the | otgsonaittietingeit opablestontpsonate aira resopantdogsienayt slilesdarttiathne | oop of
" the one or QA& I romthe
surface pl aneégun%gﬁg oﬁjr\rﬁ@ﬁ?ag Pi q%éﬁ?h%p%%ﬁg‘%{ceggﬁ g‘u{he Sugt% nQFEthr%
transcei ver; #ngd lqn@eem‘derfneropeabﬁtwiennganfteethermﬁmalitmoﬁletdorgrn%pondl ng to the

< article. 16 An article identification system conprising: a transceiver

oper abl e t t SI the request signal operable to -
' rgquest {zrfea{@? ggBﬁi @paﬁm%rtlcﬁe and t?ransmpt t he request
~signal; .a transponder conpri si ng a Radi o Frequency Il.dentification (RFID)
tag, the traasr}mmrd%r reoeipihg & rteQuédtsrgaattr@he ediicaiper el eqliest ngeraei ve the
‘request signa t. ut put _si in response to the request
S gna_l thg Oa;?eg%tré\e t‘gfe&HQ?at "?8?%?‘1%&55%‘?‘?@%"&#8Pﬂﬁﬂ f?rp')r cor r espondi ngqto t he
ar L icle; a:wld ‘a rhezop fangmrn’ungwgsmutpmtr@ranateé txag@dondecmndm%nsé t@;m'hetg

- sSubstantia roxi.mte to,and separat romt t ransponder, .

el ongat ed co%'&ﬁf]@?% S'g%er@oltr@n?Q?nPE's&ﬂ% gd at?n% r@gﬁaﬂ'[epf’t‘@q'[ré
-subst anti al | yccﬁﬂbrtdmgttﬁearfd@aﬁoﬁ\ugmédpoaﬂtﬁ@to heraniun; @ali on frequency
associated wi th th ues he e on ated ‘conductor, o erable to

R e L

conduct a cur ERRS SIEmb UsHgr 8 dagp gnenna, the

antenna proximate to and separate from the transponder, the transponder_
- coupled to a surface defining a surface plane, the loop antenna comprising
_ one or more loops, at least one loop of the one or more loops disposed on a
loop antenna plane distinct from the surfat:e plane;
means for detecting the enhanced output signal at the transce:ver and
means for recervrng the information correspondmg to the artrc[e

~16. An article identification system, comprising:' '

atranscerver operable to _ _
s, generate a request S|gnat the request srgnal operable to- request |
mformat:on corresponding to an artlcle and ' '
transmlt the request signal; - -
a transponder comprising a Radio Frequency Identifi catron (RFID) tag, the
- transponder coupled to the art:cie and operable to:
receive the request s:gnal ‘and :
| generate an output signal in response to the request signal, the output
srgnal compnsmg the information correspondlng to the artlcle and
a loop antenna compnsrng an elongated conductor berng substantrally
-proxrmate to and separate from the transponder, the‘ elongated conductor
_operable to.resona'te at a resonant _trequency_ substantially equal to'-a :



magnetic field operable to enhance the output signal, the transceiver
operable to detect the enhanced output signal and receive the information
corresponding to the article, the transponder coupl ed tngfgaﬁﬁg&§ defi ni ng
a surface plane, the | oop antenna ctHprising one or nore ops, at | east

one | oop of | ngen | ape
distinct f romwﬁwgﬂlgajr afgge’d’t%lng)ﬂgg&ﬁ@ﬁﬁﬁﬁ%?%@#@%ﬁ?@f fhga‘%]%ttg@st em
conprising: cenduaot epereibieoperaablel a ourrgnéntbe aueeat oppEaids to dicgreme,a t he
request signa i nfo i.on r ' an
article; and 3 Qﬁ%[%qrt% I]cfﬂ;ee??tgggd;s a F%ﬂ{a J"H&Etrs %ﬁggg{ﬁfaﬁggﬂ%ﬁgfa\%& a Radio
Frequency | deist i datecit ithen ¢rR@RNDYd t agfputt eignal r ands pracdive  dhru pinésdmationt he
article and o 10, cLl: ' X e an out put .
'signal inr es%‘%ﬁ%@bﬁ%ﬁé)ﬁoe{hr%eag{déggtthgﬁrghgﬁﬁ? {18&] u pl?ta g'glr?ago%a‘{b%é@ E\ari sing the
i nf or mati on cewrfase pdardi, e loop tantenaatdovipgsing mderimap leepseahkasoons i si ng .an

el ongated con | (9 ) rate fromthe
Cranaponder . CRE ColSaisrd @R ddbosta o bl B Enh LB SRR oy
frequency subkesyifaed plagn@qual to a conmuni cation frequency associated with

the request signal, the transponder coupled to a surface defining a

» surface plﬁnﬁnatr&?e %gﬁ@ﬁ@é@g&&@&g@@hg%&ga one or nore |l oops, at |east -one

| oop of the one or 0 | oop ant enna pl ane di stinct
- fromthe surface plan, each | oop being operable to .enhance the out put

si gnal of theatrasstependssrapledxi mate to the el ongated conductor of the

"1 oop, the el ongated conductor of th op opeiable uct a current,

. e | to n%i
the current operab?&HG® HIFHES Sﬁ’"ﬁ‘adﬁ%tr%u‘?s éﬂ%%ﬁ@?@@f&eo fHUeshance t he
-out put signal, thenforaataetonesponietdlam dricigteindact t he enhanced out put
.signal and receive _the.information corresponding to the article. 18. An
~article identifi ca‘ﬁrﬁﬁ"tslﬁgf%esk ising: a transcei ver operable to:
generate a T egh@sspahidgnabmpliding BeRadS tFréqu@nay |dpgificdlion (RFIDERYE tHe
information corlesReUifled & feRitihnd dpediméla ! ¢ esi and 16 2 August 2006
| receive the request signal; and | |
generate an output signat in responsé to the request signal, the output
_ signal comprising the informati_on cofresponding 1o the article; and
a loop antenna comprising an elongated conductor being substantially
~ proximate to and separate from the transponder, the elongated conductor
operable to résona_te at a resonant frequency substantially equal to a
comm;;lnica't_ion'frequency assoéiated w_ith the request‘si'gnai,' the transponder
- _ c@uple_d to a surface defining a sur_face' _pla‘ne, the loop antenna comprising
" -.one or more loops, at least one loop of the one .Ql'. more loops disposed on é 3
o loop antenna plane distinct from the surface plan, each loop being operable to -
:c__énhancé. the output signal of the transpon'def prbximate to the elongated -
"_conducfor of the loop, the: elon'géted'condUC{Or'of the loop o’perabté to
' conduct a current, the current operable to increase a magnetic field opeﬁéble E
'~ to enhance the outpuf signal, the transceiVer _opérable fo detect the enhanced

- 'outputrsignal and receive the information cbrres’ponding to the article.
- 18. An article identification system, comprising: -

a transceiver operable-to: _
generate a request signal, the.request signal operable to f_equest L
, _information corre_spon_ding toa plurality.of articles; and o



transmt the request signal; a plurality of transponders, each transponder
conprising a Radio Frequency Ildentification (RFID) tag, each transponder
coupled to an article of the plurality of articles, eachaitghspender
operable to: receive the request sigmé&l; and generate an output signal in
response to the re o S I . output signal conprising the

i nformation corresg’gﬁ%}g'hg{eforg&ﬁ%agﬁ%]l cle of the plurality of articles; and
a | oop ant enna plwality iof irgsppntiense dadhoignspotderna@mpsisingizaRadio Mrédueacy apaci t or,
the tuned | oo . , i npfe ' h uraljty of
transponder o RTHEROR (RFIB BB odel GRiLoBARG Boied T Bk ofuhdy 2
resonant freqpkraliy efiidtdem easct Irgnspquoder operablectonmuni cat i on frequency
associated with th ' . tuned | oop antenna operable to
“enhance t he out put ?es%egﬁgﬁ?@e&?b?‘%zd"ﬁ‘lfhpg| ity of transponders by generating a
current, the curregenaspler ablogtnub signal dasespansmdmdie ceduicel dignalheach anscei.ver.
operabl e to detect . ?m’ﬂ : t. Sl I i { Lnformation
corresponding to tﬁfextlﬂgﬁsﬁ a ?@;ﬁg%ﬂﬁ’%ﬁé ilr&fﬁggé}%tnﬁcgﬁt@%c{rl@%gﬁg}e %ﬁﬂ%lﬁed to a
surface defining thesuiurhlity of pitiglee; andhe | oop antenna conpri sing one or nore
| oops, at le 0, 0, : 0, Nol] oAU oop

ant enna pl anegﬁéﬁps%}?%@% %r nqsirﬁga g@rg?j gizogr%{t%]n% : &%mgﬂeamﬁleg Cﬁlmj’
‘ - the funed loop. antenna proximate to and separate from the plurality of

transponders and forming a resonant bircuit dperabl'e to resonate at a
‘resonant frequency. substantially equal to a communication frequency
'_associated with the request signal, the tuned loop antenna operable to
“enhance the output signals of the plurality of transponders by generating a
_current, t_he current operable to increas_e a magnetic field, the transceiver
‘operable to detect the enhanced outpﬁt signals and receive .the information

corresponding to the plurality of articles, the transponder coupled to a surface

| ‘defining a surface plane, the loop antenna comprising one or more loops, at
| Ieast one loop of the one or more loops disposed on a loop antenna plane
“distinct from the surface plane.




